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SECTION 00 0300 - NOTICE TO BIDDERS 

PART 1 - GENERAL 

1.1 The Nanuet Union Free School District, Rockland County, NY, invites bid proposals for the 
following: 

A. Nanuet High School Elevator Addition Project  

1.2 CONTRACT: 

A. Separate Prime Contracts will be let for: 

1. General Construction – (GC-01) 

2. Electrical Contract #1– (EC-01) 

3. Mechanical/Plumbing Contract #1– (MC-01) 

 

1.3 SCHEDULE: 

A. Bidding Documents Available: 
1. At  12:00 p.m. on August 2, 2022 Bidding Documents for the proposed project will be 

on file and publicly exhibited online at www.usinglesspaper.com 
 
 

2. Copies of said Bidding Documents can be obtained from Rev Plans, 28 Church 
Street, Unit #7, Warwick, NY 10990 or www.usinglesspaper.com  

 

3. Digital Download: Bid documents can be downloaded for Forty Nine Dollars 
( $49.00). Non-refundable fee payable by credit card from www.usinglesspaper.com  
. 

4. Hard Copy Drawings: $ 100 refundable upon return of set in good condition.  Make 

checks or Money Orders payable to Nanuet Union Free School District.  
 

5. Any bidder requiring documents to be shipped shall make arrangements with the printer 
and pay for all packaging and shipping costs. 

 
6. All bid addenda will be transmitted to registered plan holders via email and will be 

available at www.usinglesspaper.com. Plan holders who have paid for hard copies of 
the Bidding Documents will need to make the determination if hard copies of the 
addenda are required for their use, and coordinate directly with the printer for hard 
copies of addenda to be issued. There will be no charge for registered plan holders to 
obtain hard copies of the bid addenda. 

B. Pre-Bid Conference: 

1. Date & Time: Tuesday, August 16, 2022 2:00 PM 

2. Location: Nanuet Senior High School 

3. Address: 103 Church street, Nanuet, NY 10954 
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4. Prospective bidders are strongly encouraged to attend.  

 

C. Bid Due Date: 

1. Sealed proposals will be received as indicated below, and at that time and place will be 
publicly opened and read aloud in the administrative conference room.  All bidders shall 
comply with the General Municipal Law (103). 

2. Date: Friday, August 26, 2022 

3. Time: 1:30 PM (local time) 

4. Location: Nanuet Union Free School District Business office 

5. Address: 101 Church Street, Nanuet, NY, 10954   

D. Request for Information:  

1. All pre-bid “Request For Information” (RFI) or Clarification must be submitted NO LATER 
THAN Monday, August 22, 2022 by 12:00pm (noon) 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 PROVISIONS: 

A. Wages to workers, laborers and mechanics employed to work on this project, shall be paid in 
accordance with Section 220 of the Labor Law, and in accordance with the Prevailing Rate 
Schedules (PRC # found in the Project Manual) and proof of such payments will be required. 

B. Each bid for each Contract must be identified, in typed format, on the outside of a sealed manila 
envelope, with the name and address of the bidder and designated as bid for the Project titled 
above and appropriate Contract number and name titled above. The Nanuet Union Free School 
District is not responsible for bids opened prior to the bid opening if bid contract number and 
opening date do not appear on the envelope. Bids opened prior to date and time indicated are 
invalid. The bidder assumes the risk of any delay in the mail, or in the handling of the mail by 
employees of the Nanuet Union Free School District, as well as improper hand delivery. 

C. Each proposal must be accompanied by a certified check in the sum of five percent (5%) of the 
amount of the bid, drawn upon a National or State Bank or Trust Company, payable to the order 
of the Nanuet Union Free School District, or a bond from a surety licensed to practice business 
in the State of New York with sufficient sureties in a penal sum equal to five percent (5%) of the 
bid, conditioned that if this bid is accepted, successful bidder will enter into a contract for the same 
and that he will execute such further security as may be required for the performance of the 
contract. 

D. A separate Performance Bond, equal to one hundred percent (100%) of the contract amount will 
also be required of the successful bidders, and the bond shall be from a surety licensed to practice 
business in the State of New York, satisfactory to the School Board. 
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E. A separate Payment Bond, equal to one hundred percent (100%) of the contract sum will also be 
required of the successful bidders, and the bond shall be from a surety licensed to practice 
business in the State of New York, satisfactory to the School Board. 

F. The bidders to whom the above referenced contracts may be awarded, shall within seven (7) 
days after the date of notification of the acceptance of their proposal, provide insurance and 
security as required by the above referenced contracts in a form acceptable by the Owner.  In 
case of the bidders’ failure to do so, or in case of the bidders’ failure to give further security as 
herein prescribed, the bidders will be considered as having abandoned the same, and the certified 
check or other bid security accompanying the proposal shall be forfeited to the School District. 

G. Each bidder shall agree to hold his/her bid price for forty -five (45) days after the formal bid 
opening 

H. By Order of the Nanuet Union Free School District 

1. Dated: August 2, 2022 

2. Mr. Mario Spagnuolo, Attorney/Asst. Superintendent of Business 

END OF SECTION 00 03 00 
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Q�RSTSU�VWX�YZ[\]YẐ�̂Z_̀a]b�acdee�fZ�YZg\ŴẐ�b̀�h]̂̂ ZYa�ic̀�a\fj]b�d�f̀Wd�g]̂Z�h]̂�dŴ�YZb\YW�bcZ�_d_ZY�h]̂̂ ]Wk�l̀m\jZWba�]W�k̀`̂�m̀Ŵ]b]̀W�i]bc]W�bZW�̂dXa�dgbZY�YZmZ]_b�̀g�h]̂an�ocZ�m̀ab�b̀�YZ_edmZ�j]aa]Wk�̀Y�̂djdkẐ�_d_ZY�^̀m\jZWba�i]ee�fZ�̂Ẑ\mbẐ�gỲj�bcZ�̂Z_̀a]bn�V�h]̂̂ ZY�YZmZ]p]Wk�d�q̀WbYdmb�didŶ�jdX�YZbd]W�bcZ�_d_ZY�h]̂̂ ]Wk�l̀m\jZWbar�dŴ�bcZ�h]̂̂ ZYsa�̂Z_̀a]b�i]ee�fZ�YZg\ŴẐnQ�RSTSR�h]̂̂ ]Wk�l̀m\jZWba�i]ee�Ẁb�fZ�]aa\Ẑ�̂]YZmbeX�b̀�t\fuf]̂̂ ZYa�\WeZaa�a_Zm]g]mdeeX�̀ggZYẐ�]W�bcZ�d̂pZYb]aZjZWb�̀Y�]Wp]bdb]̀W�b̀�f]̂r�̀Y�]W�a\__eZjZWbdYX�]WabY\mb]̀Wa�b̀�f]̂̂ ZYanQ�RSTSv�h]̂̂ ZYa�acdee�\aZ�m̀j_eZbZ�h]̂̂ ]Wk�l̀m\jZWba�]W�_YZ_dY]Wk�h]̂an�wZ]bcZY�bcZ�xiWZY�ẀY�VYmc]bZmb�daa\jZa�YZa_̀Wa]f]e]bX�g̀Y�ZYỲYa�̀Y�j]a]WbZY_YZbdb]̀Wa�YZa\eb]Wk�gỲj�bcZ�\aZ�̀g�]Wm̀j_eZbZ�h]̂̂ ]Wk�l̀m\jZWbanQ�RSTSy�ocZ�h]̂̂ ]Wk�l̀m\jZWba�i]ee�fZ�dpd]edfeZ�g̀Y�bcZ�àeZ�_\Y_̀aZ�̀g�̀fbd]W]Wk�h]̂a�̀W�bcZ�z Ỳ{n�ẁ�e]mZWaZ�̀Y�kYdWb�̀g�\aZ�]a�m̀WgZYYẐ�fX�̂]abY]f\b]̀W�̀g�bcZ�h]̂̂ ]Wk�l̀m\jZWbanQ�RSU�|}~�������}��}��������������}��}����~~�����}�������Q�RSUST�ocZ�h]̂̂ ZY�acdee�mdYZg\eeX�ab\̂X�bcZ�h]̂̂ ]Wk�l̀m\jZWbar�acdee�Z�dj]WZ�bcZ�a]bZ�dŴ�èmde�m̀Ŵ]b]̀War�dŴ�acdee�Ẁb]gX�bcZ�VYmc]bZmb�̀g�ZYỲYar�]Wm̀Wa]abZWm]Zar�̀Y�djf]k\]b]Za�̂]am̀pZYẐ�dŴ�YZ[\Zab�medY]g]mdb]̀W�̀Y�]WbZY_YZbdb]̀W�_\Ya\dWb�b̀�tZmb]̀W��n�n�nQ�RSUSU��Z[\Zaba�g̀Y�medY]g]mdb]̀W�̀Y�]WbZY_YZbdb]̀W�̀g�bcZ�h]̂̂ ]Wk�l̀m\jZWba�acdee�fZ�a\fj]bbẐ�fX�bcZ�h]̂̂ ZY�]W�iY]b]Wk�dŴ�acdee�fZ�YZmZ]pẐ�fX�bcZ�VYmc]bZmb�db�eZdab�aZpZW�̂dXa�_Y]̀Y�b̀�bcZ�̂dbZ�g̀Y�YZmZ]_b�̀g�h]̂an���������������� ¡���� �¢£��¤��¥����¢ ������� �� ���¦§¥��̈�©¤��§�§�©���§£���©�����©�¤������ª����© � ��¥¥� ¡¢¤���©�«¡� � �̈�©��¥�©�̈����������������©§©�������¬��Q�RSUSR�®`̂]g]mdb]̀Wa�dŴ�]WbZY_YZbdb]̀Wa�̀g�bcZ�h]̂̂ ]Wk�l̀m\jZWba�acdee�fZ�jd̂Z�fX�V̂ ẐŴ\jn�®`̂]g]mdb]̀Wa�dŴ�]WbZY_YZbdb]̀Wa�̀g�bcZ�h]̂̂ ]Wk�l̀m\jZWba�jd̂Z�]W�dWX�̀bcZY�jdWWZY�acdee�Ẁb�fZ�f]Ŵ]Wkr�dŴ�h]̂̂ ZYa�acdee�Ẁb�YZeX�\_̀W�bcZjnQ�RSR�̄�°�������}��Q�RSRST�ocZ�jdbZY]dear�_Ỳ̂ \mbar�dŴ�Z[\]_jZWb�̂ZamY]fẐ�]W�bcZ�h]̂̂ ]Wk�l̀m\jZWba�Zabdfe]ac�d�abdŴdŶ�̀g�YZ[\]YẐ�g\Wmb]̀Wr�̂]jZWa]̀Wr�d__ZdYdWmZr�dŴ�[\de]bX�b̀�fZ�jZb�fX�dWX�_Ỳ_̀aẐ�a\fab]b\b]̀WnQ�RSRSU�̄�°�������}��±�}����Q�RSRSUST�zY]bbZW�YZ[\Zaba�g̀Y�a\fab]b\b]̀Wa�acdee�fZ�YZmZ]pẐ�fX�bcZ�VYmc]bZmb�db�eZdab�bZW�̂dXa�_Y]̀Y�b̀�bcZ�̂dbZ�g̀Y�YZmZ]_b�g̀�h]̂an��Z[\Zaba�acdee�fZ�a\fj]bbẐ�]W�bcZ�adjZ�jdWWZY�da�bcdb�Zabdfe]acẐ�g̀Y�a\fj]bb]Wk�medY]g]mdb]̀Wa�dŴ�]WbZY_YZbdb]̀Wa�]W�tZmb]̀W��n�n�nQ�RSRSUSU�h]̂̂ ZYa�acdee�a\fj]b�a\fab]b\b]̀W�YZ[\Zaba�̀W�d�t\fab]b\b]̀W��Z[\Zab�²̀Yj�]g�̀WZ�]a�_Ỳp]̂Ẑ�]W�bcZ�h]̂̂ ]Wk�l̀m\jZWbanQ�RSRSUSR�³g�d�t\fab]b\b]̀W��Z[\Zab�²̀Yj�]a�Ẁb�_Ỳp]̂Ẑr�YZ[\Zaba�acdee�]Wme\̂Z�́µ¶�bcZ�WdjZ�̀g�bcZ�jdbZY]de�̀Y�Z[\]_jZWb�a_Zm]g]Ẑ�]W�bcZ�h]̂̂ ]Wk�l̀m\jZWba·�́�¶�bcZ�YZdàW�g̀Y�bcZ�YZ[\ZabẐ�a\fab]b\b]̀W·�́�¶�d�m̀j_eZbZ�̂ZamY]_b]̀W�̀g�bcZ�_Ỳ_̀aẐ�a\fab]b\b]̀W�]Wme\̂]Wk�bcZ�WdjZ�̀g�bcZ�jdbZY]de�̀Y�Z[\]_jZWb�_Ỳ_̀aẐ�da�bcZ�a\fab]b\bZr�_ZYg̀YjdWmZ�dŴ�bZab�d̂bdr�dŴ�YZeZpdWb�̂Ydi]Wka·�dŴ�̧́¶�dWX�̀bcZY�]Wg̀Yjdb]̀W�WZmZaadYX�g̀Y�dW�Zpde\db]̀Wn�ocZ�YZ[\Zab�acdee�]Wme\̂Z�d�abdbZjZWb�aZbb]Wk�g̀Ybc�mcdWkZa�]W�̀bcZY�jdbZY]dear�Z[\]_jZWbr�̀Y�̀bcZY�_̀Yb]̀Wa�̀g�bcZ�z Ỳ{r�]Wme\̂]Wk�mcdWkZa�]W�bcZ�ìY{�̀g�̀bcZY�m̀WbYdmba�̀Y�bcZ�]j_dmb�̀W�dWX�¹ỲºZmb�qZYb]g]mdb]̀Wa�́a\mc�da�»¼¼l¶r�bcdb�i]ee�YZa\eb�gỲj�]Wm̀Y_̀Ydb]̀W�̀g�bcZ�_Ỳ_̀aẐ�a\fab]b\b]̀WnQ�RSRSR�ocZ�f\ŶZW�̀g�_Ỳ̀ g�̀g�bcZ�jZY]b�̀g�bcZ�_Ỳ_̀aẐ�a\fab]b\b]̀W�]a�\_̀W�bcZ�_Ỳ_̀aZYn�ocZ�VYmc]bZmbsa�̂Zm]a]̀W�̀g�d__Ỳpde�̀Y�̂]ad__Ỳpde�̀g�d�_Ỳ_̀aẐ�a\fab]b\b]̀W�acdee�fZ�g]WdenQ�RSRSv�³g�bcZ�VYmc]bZmb�d__ỲpZa�d�_Ỳ_̀aẐ�a\fab]b\b]̀W�_Y]̀Y�b̀�YZmZ]_b�̀g�h]̂ar�a\mc�d__Ỳpde�acdee�fZ�aZb�g̀Ybc�]W�dW�V̂ ẐŴ\jn�V__Ỳpdea�jd̂Z�]W�dWX�̀bcZY�jdWWZY�acdee�Ẁb�fZ�f]Ŵ]Wkr�dŴ�h]̂̂ ZYa�acdee�Ẁb�YZeX�\_̀W�bcZjn
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Q�RSRST�UV�WXYWZ[ZXZ[V\W�][̂̂�Y_�̀V\W[a_b_a�cdZ_b�Ze_�fV\Zbc̀Z�c]cba�X\̂_WW�Wg_̀[d[̀ĉ̂h�gbVi[a_a�dVb�[\�Ze_�fV\Zbc̀Z�jV̀Xk_\ZWlQ�RSm�noopqorQ�RSmSs�taa_\ac�][̂̂�Y_�Zbc\Wk[ZZ_a�ZV�u[aa_bW�v\V]\�Yh�Ze_�[WWX[\w�Vdd[̀_�ZV�eci_�b_̀_[i_a�̀Vkĝ_Z_�u[aa[\w�jV̀Xk_\ZWlxyz{|}~����������}��~�������~|�������|����������|�����~��������~����}�������������������{��{{�z{~��|��������~z��|���{����Q�RSmS��taa_\ac�][̂̂�Y_�cic[̂cŶ_�]e_b_�u[aa[\w�jV̀Xk_\ZW�cb_�V\�d[̂_lQ�RSmSR�taa_\ac�][̂̂�Y_�[WWX_a�\V�̂cZ_b�Zec\�dVXb�achW�gb[Vb�ZV�Ze_�acZ_�dVb�b_̀_[gZ�Vd�u[aW��_�̀_gZ�c\�taa_\aXk�][Zeabc][\w�Ze_�b_�X_WZ�dVb�u[aW�Vb�V\_�]e[̀e�[\̀ X̂a_W�gVWZgV\_k_\Z�Vd�Ze_�acZ_�dVb�b_̀_[gZ�Vd�u[aWlQ�RSmSm��b[Vb�ZV�WXYk[ZZ[\w�c�u[a��_c̀e�u[aa_b�Weĉ̂�cẀ_bZc[\�ZecZ�Ze_�u[aa_b�ecW�b_̀_[i_a�ĉ̂�taa_\ac�[WWX_a��c\a�Ze_�u[aa_b�Weĉ̂�c̀v\V]̂_aw_�Ze_[b�b_̀_[gZ�[\�Ze_�u[aln�������m��������� �¡�¢���£��¤Q�mSs�¡¥p¦r¥r§̈©q�©ª��̈o«Q�mSsSs�u[aW�Weĉ̂�Y_�WXYk[ZZ_a�V\�Ze_�dVbkW�[\̀ X̂a_a�][Ze�Vb�[a_\Z[d[_a�[\�Ze_�u[aa[\w�jV̀Xk_\ZWlQ�mSsS��t̂ �̂Ŷc\vW�V\�Ze_�Y[a�dVbk�Weĉ̂�Y_�̂_w[Ŷh�_�_̀XZ_al��cg_b�Y[a�dVbkW�Weĉ̂�Y_�_�_̀XZ_a�[\�c�\V\¬_bcWcŶ_�k_a[XklQ�mSsSR�XkW�Weĉ̂�Y_�_�gb_WW_a�[\�YVZe�]VbaW�c\a�\XkY_bW��X\̂_WW�\VZ_a�VZe_b][W_�V\�Ze_�Y[a�dVbkl�®\�̀cW_�Vd�a[Ẁb_gc\̀h��Ze_�ckVX\Z�_\Z_b_a�[\�]VbaW�Weĉ̂�wVi_b\l�̄°±²±°�³cv_�\V�_bcWXb_W��̀bVWW¬VXZW��]e[Z_VXZW��]b[Z_¬Vi_bW��VŶ[Z_bcZ[V\W��Vb�̀ec\w_W�Vd�c\h�v[\a�[\�Ze_�u[a�́Vbk�gebcW_V̂Vwh��[\�Ze_�_\Zbh�Vd�X\[Z�gb[̀_W��Vb�c\h]e_b_�V\�Ze_�u[a�dVbkl��́[̂̂�[\�ĉ̂�Ŷc\vW�Wgc̀_W�̂_w[Ŷhl��t\�[̂̂_w[Ŷ_�_\Zbh�kch�a[W�Xĉ[dh�Ze_�Y[a�[\�[ZW�_\Z[b_Zhl��®d�c�k[WZcv_�[W�kca_��XW_�c�\_]�u[a�́Vbkl��UV�gVWZ�Y[a�k__Z[\wW�][̂̂�Y_�cddVba_a�ZV�c\h�Y[aa_b�ZV�_�ĝc[\�Vb�̀̂cb[dh�[̂̂_w[Ŷ_�Vb�̀ec\w_a�_\Zb[_W3Q�mSsST�t̂ �̂b_�X_WZ_a�t̂Z_b\cZ_W�Weĉ̂�Y_�Y[al�®d�\V�̀ec\w_�[\�Ze_�ucW_�u[a�[W�b_�X[b_a��_\Z_b�µUV�fec\w_µ�Vb�cW�b_�X[b_a�Yh�Ze_�Y[a�dVbklQ�mSsS¶�·e_b_�Z]V�Vb�kVb_�u[aW�dVb�a_W[w\cZ_a�gVbZ[V\W�Vd�Ze_�·Vbv�eci_�Y__\�b_�X_WZ_a��Ze_�u[aa_b�kch��][ZeVXZ�dVbd_[ZXb_�Vd�Ze_�Y[a�W_̀Xb[Zh��WZcZ_�Ze_�u[aa_b̧W�b_dXWĉ�ZV�c̀ _̀gZ�c]cba�Vd�̂_WW�Zec\�Ze_�̀VkY[\cZ[V\�Vd�u[aW�WZ[gX̂cZ_a�Yh�Ze_�u[aa_bl�¹e_�u[aa_b�Weĉ̂�\_[Ze_b�kcv_�caa[Z[V\ĉ�WZ[gX̂cZ[V\W�V\�Ze_�Y[a�dVbk�\Vb��Xĉ[dh�Ze_�u[a�[\�c\h�VZe_b�kc\\_blQ�mSsSº�»c̀e�̀Vgh�Vd�Ze_�u[a�Weĉ̂�WZcZ_�Ze_�̂_wĉ�\ck_�c\a�̂_wĉ�WZcZXW�Vd�Ze_�u[aa_bl�tW�gcbZ�Vd�Ze_�aV̀Xk_\ZcZ[V\�WXYk[ZZ_a�][Ze�Ze_�u[a��Ze_�u[aa_b�Weĉ̂�gbVi[a_�_i[a_\̀_�Vd�[ZW�̂_wĉ�cXZeVb[Zh�ZV�g_bdVbk�Ze_�·Vbv�[\�Ze_�¼Xb[Wa[̀Z[V\�]e_b_�Ze_��bV¼_̀Z�[W�̂V̀cZ_al�»c̀e�̀Vgh�Vd�Ze_�u[a�Weĉ̂�Y_�W[w\_a�Yh�Ze_�g_bWV\�Vb�g_bWV\W�̂_wĉ̂h�cXZeVb[½_a�ZV�Y[\a�Ze_�u[aa_b�ZV�c�̀V\Zbc̀Zl�t�u[a�Yh�c�̀VbgVbcZ[V\�Weĉ̂�dXbZe_b�\ck_�Ze_�WZcZ_�Vd�[\̀VbgVbcZ[V\�c\a�eci_�Ze_�̀VbgVbcZ_�W_ĉ�cdd[�_al�t�u[a�WXYk[ZZ_a�Yh�c\�cw_\Z�Weĉ̂�eci_�c�̀Xbb_\Z�gV]_b�Vd�cZZVb\_h�cZZc̀e_a��̀_bZ[dh[\w�Ze_�cw_\Z̧W�cXZeVb[Zh�ZV�Y[\a�Ze_�u[aa_blQ�mSsS¾�t�u[aa_b�Weĉ̂�[\̀Xb�ĉ̂�̀VWZW�cWWV̀[cZ_a�][Ze�Ze_�gb_gcbcZ[V\�Vd�[ZW�u[alQ�mS���̈o�¤p¿À¥̈§Á�̄°±Â±²�»c̀e�u[a�Weĉ̂�Y_�c̀ V̀kgc\[_a�Yh�c�Y[a�W_̀Xb[Zh�[\�Ze_�dVbk�c\a�ckVX\Z�b_�X[b_a�[d�WV�WZ[gX̂cZ_a�[\�Ze_�®\WZbX̀Z[V\W�ZV�u[aa_bWl�¹e_�u[aa_b�ĝ_aw_W�ZV�_\Z_b�[\ZV�c�fV\Zbc̀Z�][Ze�Ze_�Ã]\_b�V\�Ze_�Z_bkW�WZcZ_a�[\�Ze_�u[a�c\a�][̂̂��[d�b_�X[b_a��dXb\[We�YV\aW�̀Vi_b[\w�Ze_�dc[ZedX̂�g_bdVbkc\̀_�Vd�Ze_�fV\Zbc̀Z�c\a�gchk_\Z�Vd�ĉ̂�VŶ[wcZ[V\W�cb[W[\w�Ze_b_X\a_bl�eVX̂a�Ze_�u[aa_b�b_dXW_�ZV�_\Z_b�[\ZV�WX̀e�fV\Zbc̀Z�Vb�dc[̂�ZV�dXb\[We�WX̀e�YV\aW�[d�b_�X[b_a��Ze_�ckVX\Z�Vd�Ze_�Y[a�W_̀Xb[Zh�Weĉ̂�Y_�dVbd_[Z_a�ZV�Ze_�Ã]\_b�cW�̂[�X[acZ_a�ackcw_W��\VZ�cW�c�g_\ĉZhl�»c̀e�u[a�Weĉ̂�Y_�c̀ V̀kgc\[_a�Yh�Ze_�dV̂̂V][\w�Y[a�W_̀Xb[ZhÄxyz��������������~z{�~���z������|{���}��|����
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PQQQRSTUTVTWXTY�ZW[�T\]TVQTWXT̂_̀ aQYb�cU�Zdd�]ZYb�XcWbVZXbY�eQbf�g_h�ijkdQX�lXfccd�mQYbVQXbYh̀ iVcnQ[T�bfVTT�PoR�VTUTVTWXTY�PpZqTr�sQbdTr�ZW[�ifcWT�pjqkTVR�ZYYcXQZbT[�eQbf�bfVTT�PoR�[QUUTVTWb�]VctTXbY�P]jkdQX�cV�]VQnZbT�YTXbcVR�cU�YQqQdZV�YXc]T�ZW[�YQuT�bc�bfT�cWT�Q[TWbQUQT[�QW�bfQY�XcWbVZXb̀��v[[QbQcWZddwr�QWXdj[T�bfT�WZqTY�cU�bec�qZtcV�Yj]]dQTVY�jYT[�UcV�TZXf�cU�bfTYT�bfVTT�PoR�]VctTXbỲPhRxcVyUcVXT�ZW[�xcVy�idZW�z�iVcnQ[T�Z�[TbZQdT[�eVQbbTW�xcVy�idZW�efQXf�YfZdd�[TqcWYbVZbT�bfT�XcWbVZXbcV{Y�jW[TVYbZW[QW|�cU�cnTVZdd�]VctTXb�YXc]T�ZW[�YfZdd�QWXdj[Tr�kjb�Wcb�kT�dQqQbT[r�bc�bfT�UcddceQW|̂PQRlT}jTWbQZd�dQYbQW|�cU�Y]TXQUQX�]VctTXb�ZXbQnQbQTY�VT}jQVT[�bc�YjXXTYYUjddw�Xcq]dTbT�bfT�xcVy�cU�bfT�XcWbVZXb̀_̀ ~WXdj[T��VQbQXZd��QdTYbcWTYrh̀ ~WXdj[T�]fZYQW|�cU�bfT�xcVyr�QU�VT}jQVT[̀ò ~WXdj[T�dQYbQW|�cU�dcW|�dTZ[�QbTqỲ�̀ ~q]ZXb�cU�eTZbfTV�ZW[�VTYbVQXbT[�ecVy�]TVQc[PYR̀�̀ lbZbTqTWb�bfZb�bfT�]VctTXb�XZW�kT�Xcq]dTbT[�QW�TYbZkdQYfT[�bQqT̀�PQQRSTYjqTY�UcV��cWbVZXbcV{Y�]Vc]cYT[�Yj]TVnQYcVw�YbZUUr�QWXdj[QW|�}jZdQUQXZbQcWY�UcV�Y]TXQZdQuT[�T\]TVbQYT�cV�ZWw�XTVbQUQXZbQcWPYR�VT}jQVT[�bc�]TVUcVq�bfT�xcVỳPQQQRpZqTY�cU�]Vc]cYT[�qZtcV�Yjk�XcWbVZXbcVY�PqcVT�bfZW�_���cU�bfT�kQ[�ZqcjWbR�ZW[�Z�dQYbQW|�cU�bfT�VTdZbT[�bVZ[T�cU�ecVy�ZW[�nZdjT̀PQnRvWw�Y]TXQZd�XccV[QWZbQcW�VT}jQVTqTWbY�eQbf�cbfTV�bVZ[TỲPnRvWw�Y]TXQZd�YbcVZ|T�ZW[�YbZ|QW|�VT}jQVTqTWbY�UcV�XcWYbVjXbQcW�qZbTVQZdỲ������������������������������PnQRvWw�cbfTV�Y]TXQZd�VT}jQVTqTWbỲPoRmTbZQdT[��cYb��YbQqZbT̂PQRv�Xc]w�cU�Z�mTbZQdT[��cYb��YbQqZbT�cjbdQWT[�QW��l~�UcVqZb̀������������������������vUbTV�WcbQUQXZbQcW�cU�YTdTXbQcW�UcV�bfT�ZeZV[�cU�bfT��cWbVZXbr�bfT��Q[[TV�YfZddr�ZY�YccW�ZY�]VZXbQXZkdT�cV�ZY�YbQ]jdZbT[�QW�bfT��Q[[QW|�mcXjqTWbYr�YjkqQb�QW�eVQbQW|�bc�bfT��eWTV�bfVcj|f�bfT�vVXfQbTXb̂�� Z�[TYQ|WZbQcW�cU�bfT�xcVy�bc�kT�]TVUcVqT[�eQbf�bfT��Q[[TV{Y�ceW�UcVXTY��� WZqTY�cU�bfT�]VQWXQ]Zd�]Vc[jXbY�ZW[�YwYbTqY�]Vc]cYT[�UcV�bfT�xcVy�ZW[�bfT�qZWjUZXbjVTVY�ZW[�Yj]]dQTVY�cU�TZXf��ZW[�� WZqTY�cU�]TVYcWY�cV�TWbQbQTY�PQWXdj[QW|�bfcYT�efc�ZVT�bc�UjVWQYf�qZbTVQZdY�cV�T}jQ]qTWb�UZkVQXZbT[�bc�Z�Y]TXQZd�[TYQ|WR�]Vc]cYT[�UcV�bfT�]VQWXQ]Zd�]cVbQcWY�cU�bfT�xcVỳ��������sfT��Q[[TV�eQdd�kT�VT}jQVT[�bc�TYbZkdQYf�bc�bfT�YZbQYUZXbQcW�cU�bfT�vVXfQbTXb�ZW[��eWTV�bfT�VTdQZkQdQbw�ZW[�VTY]cWYQkQdQbw�cU�bfT�]TVYcWY�cV�TWbQbQTY�]Vc]cYT[�bc�UjVWQYf�ZW[�]TVUcVq�bfT�xcVy�[TYXVQkT[�QW�bfT��Q[[QW|�mcXjqTWbỲ��������iVQcV�bc�bfT�T\TXjbQcW�cU�bfT��cWbVZXbr�bfT�vVXfQbTXb�eQdd�WcbQUw�bfT��Q[[TV�QU�TQbfTV�bfT��eWTV�cV�vVXfQbTXbr�ZUbTV�[jT�QWnTYbQ|ZbQcWr�fZY�VTZYcWZkdT�cktTXbQcW�bc�Z�]TVYcW�cV�TWbQbw�]Vc]cYT[�kw�bfT��Q[[TV̀�~U�bfT��eWTV�cV�vVXfQbTXb�fZY�VTZYcWZkdT�cktTXbQcW�bc�Z�]Vc]cYT[�]TVYcW�cV�TWbQbwr�bfT��Q[[TV�qZwr�Zb�bfT��Q[[TV{Y�c]bQcWr�eQbf[VZe�bfT��Q[�cV�YjkqQb�ZW�ZXXT]bZkdT�YjkYbQbjbT�]TVYcW�cV�TWbQbẁ�sfT��Q[[TV�qZw�ZdYc�YjkqQb�ZWw�VT}jQVT[�Z[tjYbqTWb�QW�bfT��ZYT��Q[�cV�vdbTVWZbT��Q[�bc�ZXXcjWb�UcV�bfT�[QUUTVTWXT�QW�XcYb�cXXZYQcWT[�kw�YjXf�YjkYbQbjbQcẀ�sfT��eWTV�qZw�ZXXT]b�bfT�Z[tjYbT[�kQ[�]VQXT�cV�[QY}jZdQUw�bfT��Q[[TV̀�~W�bfT�TnTWb�cU�TQbfTV�eQbf[VZeZd�cV�[QY}jZdQUQXZbQcWr�kQ[�YTXjVQbw�eQdd�Wcb�kT�UcVUTQbT[̀��������iTVYcWY�ZW[�TWbQbQTY�]Vc]cYT[�kw�bfT��Q[[TV�ZW[�bc�efcq�bfT��eWTV�ZW[�vVXfQbTXb�fZnT�qZ[T�Wc�VTZYcWZkdT�cktTXbQcW�qjYb�kT�jYT[�cW�bfT�xcVy�UcV�efQXf�bfTw�eTVT�]Vc]cYT[�ZW[�YfZdd�Wcb�kT�XfZW|T[�T\XT]b�eQbf�bfT�eVQbbTW�XcWYTWb�cU�bfT��eWTV�ZW[�vVXfQbTXb̀�������� ���¡��¢£�¤�¥���¦£¥§��¥§�¡�̈¤�¥��¦£¥§�� ���¦©ª«��¬��®¬�¬ª���� �����~U�YbQ]jdZbT[�QW�bfT��Q[[QW|�mcXjqTWbYr�bfT��Q[[TV�YfZdd�UjVWQYf�kcW[Y�XcnTVQW|�bfT�UZQbfUjd�]TVUcVqZWXT�cU�bfT��cWbVZXb�ZW[�]ZwqTWb�cU�Zdd�ckdQ|ZbQcWY�ZVQYQW|�bfTVTjW[TV̀
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QRSTUV WXYZU [\YU��]̂ _̀abcdcbefcghijUkYXlm WXYZU [\YU n\oUp��]q rssahsetQRSTUV [\YU n\oUp��]u vfwax�yzwc{cfit|}~���������������~����������������������������������������������������������~����~������~�������������������� r�r��gb��ahf�y��� ¡��¢£¤�_�ifeche{¥a�¦xg§abfi�yzwc{cf¤�sefas�ei�chscbefas�{a¥g̈t|©�������~�����������~��ª«¬®«¬̄°���������� ±wa�_�ifeche{c¥cf²�¦¥ehtWXYZU [\YU n\oUp�������� _�̀ ¥̀a�ahfex²�ehs�gfwax�³ghscfcghi�gd�fwa�³ghfxebft[lkRSUmY WXYZU [\YU n\oUp��]́ vfwax�sgb��ahfi�¥cifas�{a¥g̈t|µ����~������������������������������~���������������������������������~��¶��������}��������·������������¹̧º»¼½¾�¿���º̧ À¾ÁÂ�¿ÃÄ��Á̧ ½¾Á�º̧ ÀÂ�¿ÃÄÃÄ�_fefa�ehs�¥gbe¥�ie¥ai�fez�gh��efaxce¥i�chbgx̀gxefas�chfg�fwa�bghifx�bfcgh�iwe¥¥�hgf�{a�chb¥�sas�ch�fwa�ÅcsÆ�v̈ hax�ci�e�fezÇaza�̀ f�gxÈehcÉefcgh�ehs�̈c¥¥�feÊa�fcf¥a�fg��efaxce¥i��ias�ch�fwa�¦xg§abf�ch�gxsax�fg�̀ax�cf�fez�aza�̀ fcghÆÂ�¿ÃÄÃË�v̈ hax�̈c¥¥�d�xhciw�baxfcdcbefa�̈cfw�v̈ haxÌi�±ez�yza�̀ fcgh�Í��{ax�fg�i�bbaiid�¥�Åcssax�dgx��ia�ch�̀�xbweichÈ�fehÈc{¥a�̀axighe¥�̀xg̀axf²�xaÎ�cxas�dgx�¦xg§abfÆÂ�¿ÃÄÃÏ�±ez�yza�̀ fcgh�sgai�hgf�è ¥̀²�fg��ebwchax²¤�aÎ�c̀�ahf¤�fgg¥i¤�gx�gfwax�cfa�i�̀�xbweias¤�¥aeias¤�xahfas¤�gx�gfwaẍcia�ebÎ�cxas�dgx�bghfxebfgxÌi��ia�aÐah�fwg�Èw��ebwchax²¤�aÎ�c̀�ahf¤�fgg¥i¤�gx�gfwax�cfa�i�exa��ias�acfwax�ch�̀exf�gx�ahfcxa¥²�gh�ÑgxÊÆ�yza�̀ fcgh�iwe¥¥�è ¥̀²�gh¥²�fg��efaxce¥i�d�¥¥²�chbgx̀gxefas�chfg�ÑgxÊ�gd�³ghfxebf�ei�ebbàfas�ehs�è x̀gÐas�{²�rxbwcfabfÆ¹̧º»¼½¾�ÄÒ���ÓÔÕÖÁÂÄÒÃÄ�×¾¹ØÔ¹Ù Õ̧¼¾�ÓÔÕÖ�̧ÕÖ�×̧ ÚÙ¾Õº�ÓÔÕÖ
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NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

               BID SET ISSUANCE 
AUGUST 2, 2022

GC BID FORM 00 3000 - 1 of 2

SECTION 00 3000 - GC BID FORM

CONTRACT 1 – GENERAL CONSTRUCTION PROPOSAL (GC-01):

______________________________________________________________________________
Bidding Firm Name

To The Board of Education,

The undersigned hereby proposes to furnish all labor, materials, devices, appliances, supplies, 
equipment, services and other facilities necessary to complete all of the work of the above referenced 
Contract for the Nanuet Union Free School District, Nanuet, New York, as required by, and in accordance 
with, the provisions of the Instructions to Bidders, the Supplementary Instructions to Bidders, the 
Conditions of the Contract, the Drawings and Specifications, all as prepared by KSQ Design designated 
as Nanuet Union Free School District High School Elevator Addition, dated August 2, 2022 and that, if 
this Proposal is accepted, the Undersigned agrees to enter into an Agreement with the owner to perform 
this work for the lump sum of:

____________________________________________________________________________________

____________________________________________________________________Dollars & No Cents 

($______________________ .00)
herein referred to as the Base Bid.

ALLOWANCES: 
The undersigned Contractor has included the Allowance(s) as specified in Section 01 2100 in their Base 
Bid.

UNIT PRICE: 

Unit Price GC-#1: Abatement of ACM Floor Tile (VAT): $__________________ Dollars $ No Cents

Unit Price GC- #2: Unsuitable Soil Removal: $___________________________ Dollars $ No Cents

Unit Price GC- #3: Trench Rock Removal: $_____________________________ Dollars $ No Cents

Unit Price GC- #4: Construction Debris Soil Removal: $___________________ Dollars $ No Cents

ALTERNATES: NONE NOTED

ADDENDA:
The undersigned acknowledges the receipt of the following addenda:

Addendum Number Date     Addendum Number Date
              
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________
             



NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

               BID SET ISSUANCE 
AUGUST 2, 2022

GC BID FORM 00 3000 - 2 of 2

      The Undersigned understands that the Owner reserves the right to accept or reject any or all 
proposals, but that if notice of the acceptance of the above Proposal is sent via United States Postal 
Service or any other overnight carrier, with signature required, to the Undersigned within sixty (60) days 
after the formal opening of Bids or anytime thereafter before this Proposal is withdrawn, the Undersigned 
will enter into, execute, and deliver a Contract within five (5) days after the date of said notification.

TIME OF COMPLETION:

The Undersigned agrees in the Base Bid to complete the work as per the Milestone Schedule provided in 
Specifications.

CLOSING: (signature)__________________________________________________________________

DATE: ______________________________________________________________________________

BY:  ________________________________________________________________________________

TITLE:  _____________________________________________________________________________

FIRM:  ______________________________________________________________________________

ADDRESS: __________________________________________________________________________

____________________________________________________________________________________

TELEPHONE NUMBER: _______________________________________________________________

FAX NUMBER:  ______________________________________________________________________

CONTACT PERSON:  _________________________________________________________________

E-MAIL:  ____________________________________________________________________________

Submit Bid Form in duplicate.

END OF SECTION 00 3000



NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

               BID SET ISSUANCE 
AUGUST 2, 2022

EC BID FORM 00 3002 - 1 of 2

SECTION 00 3001 - EC BID FORM

CONTRACT 1 – ELECTRICAL CONSTRUCTION PROPOSAL (EC-01):

______________________________________________________________________________
Bidding Firm Name

To The Board of Education,

The undersigned hereby proposes to furnish all labor, materials, devices, appliances, supplies, 
equipment, services and other facilities necessary to complete all of the work of the above referenced 
Contract for the Nanuet Union Free School District, Nanuet, New York, as required by, and in accordance 
with, the provisions of the Instructions to Bidders, the Supplementary Instructions to Bidders, the 
Conditions of the Contract, the Drawings and Specifications, all as prepared by KSQ Design designated 
as Nanuet Union Free School District High School Elevator Addition, dated August 2, 2022 and that, if 
this Proposal is accepted, the Undersigned agrees to enter into an Agreement with the owner to perform 
this work for the lump sum of:

____________________________________________________________________________________

____________________________________________________________________Dollars & No Cents 

($______________________ .00)
herein referred to as the Base Bid.

ALLOWANCES: 
The undersigned Contractor has included the Allowance(s) as specified in Section 01 21 00 in their Base 
Bid.

UNIT PRICE: NONE NOTED

ALTERNATES: NONE NOTED

ADDENDA:
The undersigned acknowledges the receipt of the following addenda:

Addendum Number Date     Addendum Number Date
              
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________
         



NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

               BID SET ISSUANCE 
AUGUST 2, 2022

EC BID FORM 00 3002 - 2 of 2

The Undersigned understands that the Owner reserves the right to accept or reject any or all proposals, 
but that if notice of the acceptance of the above Proposal is sent via United States Postal Service or any 
other overnight carrier, with signature required, to the Undersigned within sixty (60) days after the formal 
opening of Bids or anytime thereafter before this Proposal is withdrawn, the Undersigned will enter into, 
execute, and deliver a Contract within five (5) days after the date of said notification.

TIME OF COMPLETION:

The Undersigned agrees in the Base Bid to complete the work as per the Milestone Schedule provided in 
Specifications.

CLOSING: (signature)__________________________________________________________________

DATE: ______________________________________________________________________________

BY:  ________________________________________________________________________________

TITLE:  _____________________________________________________________________________

FIRM:  ______________________________________________________________________________

ADDRESS: __________________________________________________________________________

____________________________________________________________________________________

TELEPHONE NUMBER: _______________________________________________________________

FAX NUMBER:  ______________________________________________________________________

CONTACT PERSON:  _________________________________________________________________

E-MAIL:  ____________________________________________________________________________

Submit Bid Form in duplicate.

END OF SECTION 00 3002



NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

               BID SET ISSUANCE 
AUGUST 2, 2022

GC BID FORM 00 3000 - 1 of 2

SECTION 00 3002 - MC BID FORM

CONTRACT 1 – MECHANICAL CONSTRUCTION PROPOSAL (MC-01):

______________________________________________________________________________
Bidding Firm Name

To The Board of Education,

The undersigned hereby proposes to furnish all labor, materials, devices, appliances, supplies, 
equipment, services and other facilities necessary to complete all of the work of the above referenced 
Contract for the Nanuet Union Free School District, Nanuet, New York, as required by, and in accordance 
with, the provisions of the Instructions to Bidders, the Supplementary Instructions to Bidders, the 
Conditions of the Contract, the Drawings and Specifications, all as prepared by KSQ Design designated 
as Nanuet Union Free School District High School Elevator Addition, dated August 2, 2022 and that, if 
this Proposal is accepted, the Undersigned agrees to enter into an Agreement with the owner to perform 
this work for the lump sum of:

____________________________________________________________________________________

____________________________________________________________________Dollars & No Cents 

($______________________ .00)
herein referred to as the Base Bid.

ALLOWANCES: 
The undersigned Contractor has included the Allowance(s) as specified in Section 01 2100 in their Base 
Bid.

UNIT PRICE: NONE NOTED

ALTERNATES: NONE NOTED

ADDENDA:
The undersigned acknowledges the receipt of the following addenda:

Addendum Number Date     Addendum Number Date
              
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________
             
        ____________________     ___________                ___________________     __________
         



NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

               BID SET ISSUANCE 
AUGUST 2, 2022

GC BID FORM 00 3000 - 2 of 2

The Undersigned understands that the Owner reserves the right to accept or reject any or all proposals, 
but that if notice of the acceptance of the above Proposal is sent via United States Postal Service or any 
other overnight carrier, with signature required, to the Undersigned within sixty (60) days after the formal 
opening of Bids or anytime thereafter before this Proposal is withdrawn, the Undersigned will enter into, 
execute, and deliver a Contract within five (5) days after the date of said notification.

TIME OF COMPLETION:

The Undersigned agrees in the Base Bid to complete the work as per the Milestone Schedule provided in 
Specifications.

CLOSING: (signature)__________________________________________________________________

DATE: ______________________________________________________________________________

BY:  ________________________________________________________________________________

TITLE:  _____________________________________________________________________________

FIRM:  ______________________________________________________________________________

ADDRESS: __________________________________________________________________________

____________________________________________________________________________________

TELEPHONE NUMBER: _______________________________________________________________

FAX NUMBER:  ______________________________________________________________________

CONTACT PERSON:  _________________________________________________________________

E-MAIL:  ____________________________________________________________________________

Submit Bid Form in duplicate.

END OF SECTION 00 3000
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1

ADDITIONS AND DELETIONS: The 
author of this document has 
added information needed for 
its completion. The author 
may also have revised the 
text of the original AIA 
standard form. An Additions 
and Deletions Report that 
notes added information as 
well as revisions to the 
standard form text is 
available from the author and 
should be reviewed.

This document has important 
legal consequences. 
Consultation with an 
attorney is encouraged with 
respect to its completion or 
modification.

ELECTRONIC COPYING of any 
portion of this AIA®  Document 
to another electronic file is 
prohibited and constitutes a 
violation of copyright laws as 
set forth in the footer of this 
document.

THE PARTIES SHOULD EXECUTE A SEPARATE CONFIDENTIALITY AGREEMENT IF THEY INTEND FOR ANY OF THE 
INFORMATION IN THIS A305-2020 TO BE HELD CONFIDENTIAL.

SUBMITTED BY: SUBMITTED TO:
(Organization name and address.) (Organization name and address.)
«  » «  »

TYPE OF WORK TYPICALLY PERFORMED
(Indicate the type of work your organization typically performs, such as general 
contracting, construction manager as constructor services, HVAC contracting, electrical 
contracting, plumbing contracting, or other.)
«  »

THIS CONTRACTOR’S QUALIFICATION STATEMENT INCLUDES THE FOLLOWING:
(Check all that apply.)

[ «  » ] Exhibit A – General Information
[ «  » ] Exhibit B – Financial and Performance Information
[ «  » ] Exhibit C – Project-Specific Information
[ «  » ] Exhibit D – Past Project Experience
[ «  » ] Exhibit E – Past Project Experience (Continued)

CONTRACTOR CERTIFICATION
The undersigned certifies under oath that the information provided in this Contractor’s 
Qualification Statement is true and sufficiently complete so as not to be misleading.

 «  »
Organization’s Authorized Representative 
Signature

Date

 «  »
Printed Name and Title

NOTARY
State of: «  »
County of: «  »
Signed and sworn to before me this «  » day of «  » «  »

Notary Signature

My commission expires: «  »
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1

ADDITIONS AND DELETIONS: The 
author of this document has 
added information needed for 
its completion. The author 
may also have revised the 
text of the original AIA 
standard form. An Additions 
and Deletions Report that 
notes added information as 
well as revisions to the 
standard form text is 
available from the author and 
should be reviewed.

This document has important 
legal consequences. 
Consultation with an 
attorney is encouraged with 
respect to its completion or 
modification.

ELECTRONIC COPYING of any 
portion of this AIA®  Document 
to another electronic file is 
prohibited and constitutes a 
violation of copyright laws as 
set forth in the footer of this 
document.

This Exhibit is part of the Contractor’s Qualification Statement, submitted by «  » and 
dated the «  » day of «  » in the year «  »
(In words, indicate day, month and year.)

§ A.1 ORGANIZATION
§ A.1.1 Name and Location
§ A.1.1.1 Identify the full legal name of your organization.

«  »

§ A.1.1.2 List all other names under which your organization currently does business and, 
for each name, identify jurisdictions in which it is registered to do business under that 
trade name.

«  »

§ A.1.1.3 List all prior names under which your organization has operated and, for each 
name, indicate the date range and jurisdiction in which it was used.

«  »

§ A.1.1.4 Identify the address of your organization’s principal place of business and list all 
office locations out of which your organization conducts business. If your organization 
has multiple offices, you may attach an exhibit or refer to a website.

«  »

§ A.1.2 Legal Status
§ A.1.2.1 Identify the legal status under which your organization does business, such as 
sole proprietorship, partnership, corporation, limited liability corporation, joint venture, or 
other.

«  »

.1 If your organization is a corporation, identify the state in which it is 
incorporated, the date of incorporation, and its four highest-ranking 
corporate officers and their titles, as applicable.

«  »

.2 If your organization is a partnership, identify its partners and its date of 
organization.

«  »

.3 If your organization is individually owned, identify its owner and date of 
organization.

«  »
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.4 If the form of your organization is other than those listed above, describe it and identify its individual 
leaders:

«  »

§ A.1.2.2 Does your organization own, in whole or in part, any other construction-related businesses? If so, identify and 
describe those businesses and specify percentage of ownership.

«  »

§ A.1.3 Other Information
§ A.1.3.1 How many years has your organization been in business?

«  »

§ A.1.3.2 How many full-time employees work for your organization?

«  »

§ A.1.3.3 List your North American Industry Classification System (NAICS) codes and titles. Specify which is your 
primary NAICS code.

«  »

§ A.1.3.4 Indicate whether your organization is certified as a governmentally recognized special business class, such as 
a minority business enterprise, woman business enterprise, service disabled veteran owned small business, woman 
owned small business, small business in a HUBZone, or a small disadvantaged business in the 8(a) Business 
Development Program. For each, identify the certifying authority and indicate jurisdictions to which such certification 
applies.

«  »

§ A.2 EXPERIENCE
§ A.2.1 Complete Exhibit D to describe up to four projects, either completed or in progress, that are representative of 
your organization’s experience and capabilities.

§ A.2.2 State your organization’s total dollar value of work currently under contract.

«  »

§ A.2.3 Of the amount stated in Section A.2.2, state the dollar value of work that remains to be completed:

«  »

§ A.2.4 State your organization’s average annual dollar value of construction work performed during the last five 
years.

«  »

§ A.3 CAPABILITIES
§ A.3.1 List the categories of work that your organization typically self-performs.

«  »

§ A.3.2 Identify qualities, accreditations, services, skills, or personnel that you believe differentiate your organization 
from others.
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«  »

§ A.3.3 Does your organization provide design collaboration or pre-construction services? If so, describe those 
services.

«  »

§ A.3.4 Does your organization use building information modeling (BIM)? If so, describe how your organization uses 
BIM and identify BIM software that your organization regularly uses.

«  »

§ A.3.5 Does your organization use a project management information system? If so, identify that system.

«  »

§ A.4 REFERENCES
§ A.4.1 Identify three client references:
(Insert name, organization, and contact information)

«  »

§ A.4.2 Identify three architect references:
(Insert name, organization, and contact information)

«  »

§ A.4.3 Identify one bank reference:
(Insert name, organization, and contact information)

«  »

§ A.4.4 Identify three subcontractor or other trade references:
(Insert name, organization, and contact information)

«  »
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ADDITIONS AND DELETIONS: The 
author of this document has 
added information needed for 
its completion. The author 
may also have revised the 
text of the original AIA 
standard form. An Additions 
and Deletions Report that 
notes added information as 
well as revisions to the 
standard form text is 
available from the author and 
should be reviewed.

This document has important 
legal consequences. 
Consultation with an 
attorney is encouraged with 
respect to its completion or 
modification.

ELECTRONIC COPYING of any 
portion of this AIA®  Document 
to another electronic file is 
prohibited and constitutes a 
violation of copyright laws as 
set forth in the footer of this 
document.

This Exhibit is part of the Contractor’s Qualification Statement, submitted by «  » and 
dated the «  » day of  «  » in the year «  »
(In words, indicate day, month and year.)

§ B.1 FINANCIAL
§ B.1.1 Federal tax identification number:

«  »

§ B.1.2 Attach financial statements for the last three years prepared in accordance with 
Generally Accepted Accounting Principles, including your organization's latest balance 
sheet and income statement. Also, indicate the name and contact information of the firm 
that prepared each financial statement.

«  »

§ B.1.3 Has your organization, its parent, or a subsidiary, affiliate, or other entity having 
common ownership or management, been the subject of any bankruptcy proceeding 
within the last ten years?

«  »

§ B.1.4 Identify your organization’s preferred credit rating agency and identification 
information.
(Identify rating agency, such as Dun and Bradstreet or Equifax, and insert your 
organization’s identification number or other method of searching your organization’s 
credit rating with such agency.)

«  »

§ B.2 DISPUTES AND DISCIPLINARY ACTIONS
§ B.2.1 Are there any pending or outstanding judgments, arbitration proceedings, bond 
claims, or lawsuits against your organization, its parent, or a subsidiary, affiliate, or other 
entity having common ownership or management, or any of the individuals listed in 
Exhibit A, Section 1.2, in which the amount in dispute is more than $75,000?
(If the answer is yes, provide an explanation.)

«  »

§ B.2.2 In the last five years has your organization, its parent, or a subsidiary, affiliate, or 
other entity having common ownership or management:
(If the answer to any of the questions below is yes, provide an explanation.)

.1 failed to complete work awarded to it?

«  »

.2 been terminated for any reason except for an owners’ convenience?



AIA Document A305™ – 2020 Exhibit B. Copyright © 2020 by The American Institute of Architects. All rights reserved. The “American Institute of 
Architects,” “AIA,” the AIA Logo, and “AIA Contract Documents” are registered trademarks and may not be used without permission. This draft 
was produced by AIA software at 17:16:18 ET on 11/03/2021 under Order No.2731193005 which expires on 07/12/2022, is not for resale, is licensed 
for one-time use only, and may only be used in accordance with the AIA Contract Documents® Terms of Service. To report copyright violations, 
e-mail copyright@aia.org.
User Notes: (964187475)

2

«  »

.3 had any judgments, settlements, or awards pertaining to a construction project in which your 
   organization was responsible for more than $75,000?

«  »

.4 filed any lawsuits or requested arbitration regarding a construction project?

«  »

§ B.2.3 In the last five years, has your organization, its parent, or a subsidiary, affiliate, or other entity having common 
ownership or management; or any of the individuals listed in Exhibit A Section 1.2:
(If the answer to any of the questions below is yes, provide an explanation.)

.1 been convicted of, or indicted for, a business-related crime?

«  »

.2 had any business or professional license subjected to disciplinary action?

«  »

.3 been penalized or fined by a state or federal environmental agency?

«  »
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ADDITIONS AND DELETIONS: The 
author of this document has 
added information needed for 
its completion. The author 
may also have revised the 
text of the original AIA 
standard form. An Additions 
and Deletions Report that 
notes added information as 
well as revisions to the 
standard form text is 
available from the author and 
should be reviewed.

This document has important 
legal consequences. 
Consultation with an 
attorney is encouraged with 
respect to its completion or 
modification.

ELECTRONIC COPYING of any 
portion of this AIA®  Document 
to another electronic file is 
prohibited and constitutes a 
violation of copyright laws as 
set forth in the footer of this 
document.

This Exhibit is part of the Contractor’s Qualification Statement, submitted by «  » and 
dated the «  » day of  «  » in the year «  »
(In words, indicate day, month and year.)

PROJECT:
(Name and location or address.)

«  »
«  »

CONTRACTOR’S PROJECT OFFICE:
(Identify the office out of which the contractor proposes to perform the work for the 
Project.)

«  »

TYPE OF WORK SOUGHT
(Indicate the type of work you are seeking for this Project, such as general contracting, 
construction manager as constructor, design-build, HVAC subcontracting, electrical 
subcontracting, plumbing subcontracting, etc.)

«  »

CONFLICT OF INTEREST
Describe any conflict of interest your organization, its parent, or a subsidiary, affiliate, or 
other entity having common ownership or management, or any of the individuals listed in 
Exhibit A Section 1.2, may have regarding this Project.

«  »

§ C.1 PERFORMANCE OF THE WORK
§ C.1.1 When was the Contractor’s Project Office established?

«  »

§ C.1.2 How many full-time field and office staff are respectively employed at the 
Contractor’s Project Office?

«  »

§ C.1.3 List the business license and contractor license or registration numbers for the 
Contractor’s Project Office that pertain to the Project.

«  »

§ C.1.4 Identify key personnel from your organization who will be meaningfully involved 
with work on this Project and indicate (1) their position on the Project team, (2) their office 
location, (3) their expertise and experience, and (4) projects similar to the Project on which 
they have worked.
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«  »

§ C.1.5 Identify portions of work that you intend to self-perform on this Project.

«  »

§ C.1.6 To the extent known, list the subcontractors you intend to use for major portions of work on the Project.

«  »

§ C.2 EXPERIENCE RELATED TO THE PROJECT
§ C.2.1 Complete Exhibit D to describe up to four projects performed by the Contractor’s Project Office, either 
completed or in progress, that are relevant to this Project, such as projects in a similar geographic area or of similar 
project type. If you have already completed Exhibit D, but want to provide further examples of projects that are relevant 
to this Project, you may complete Exhibit E.

§ C.2.2 State the total dollar value of work currently under contract at the Contractor’s Project Office:

«  »

§ C.2.3 Of the amount stated in Section C.2.2, state the dollar value of work that remains to be completed:

«  »

§ C.2.4 State the average annual dollar value of construction work performed by the Contractor’s Project Office during 
the last five years.

«  »

§ C.2.5 List the total number of projects the Contractor’s Project Office has completed in the last five years and state the 
dollar value of the largest contract the Contractor’s Project Office has completed during that time.

«  »

§ C.3 SAFETY PROGRAM AND RECORD 
§ C.3.1 Does the Contractor’s Project Office have a written safety program?

«  »

§ C.3.2 List all safety-related citations and penalties the Contractor’s Project Office has received in the last three years.

«  »

§ C.3.3 Attach the Contractor’s Project Office’s OSHA 300a Summary of Work-Related Injuries and Illnesses form for 
the last three years.

§ C.3.4 Attach a copy of your insurance agent’s verification letter for your organization’s current workers’ compensation 
experience modification rate and rates for the last three years.

§ C.4 INSURANCE
§ C.4.1 Attach current certificates of insurance for your commercial general liability policy, umbrella insurance policy, 
and professional liability insurance policy, if any. Identify deductibles or self-insured retentions for your commercial 
general liability policy.
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§ C.4.2 If requested, will your organization be able to provide property insurance for the Project written on a builder's 
risk “all-risks” completed value or equivalent policy form and sufficient to cover the total value of the entire Project on 
a replacement cost basis?

«  »

§ C.4.3 Does your commercial general liability policy contain any exclusions or restrictions of coverage that are 
prohibited in AIA Document A101-2017, Exhibit A, Insurance A.3.2.2.2? If so, identify.

«  »

§ C.5 SURETY
§ C.5.1 If requested, will your organization be able to provide a performance and payment bond for this Project?

«  »

§ C.5.2 Surety company name:

«  »

§ C.5.3 Surety agent name and contact information:

«  »

§ C.5.4 Total bonding capacity:

«  »

§ C.5.5 Available bonding capacity as of the date of this qualification statement:

«  »



 AIA
®

 Document A305™ – 2020 
Exhibit D
Contractor’s Past Project Experience 

AIA Document A305™ – 2020 Exhibit D. Copyright © 2020 by The American Institute of Architects. All rights reserved. The “American Institute 
of Architects,” “AIA,” the AIA Logo, and “AIA Contract Documents” are registered trademarks and may not be used without permission. This 
draft was produced by AIA software at 17:13:54 ET on 11/03/2021 under Order No.2731193005 which expires on 07/12/2022, is not for resale, 
is licensed for one-time use only, and may only be used in accordance with the AIA Contract Documents® Terms of Service. To report 
copyright violations, e-mail copyright@aia.org.
User Notes: (3B9ADA2E)

1

1 2 3 4
PROJECT NAME                     

PROJECT 
LOCATION

                    

PROJECT TYPE                     

OWNER                     

ARCHITECT                     

CONTRACTOR’S 
PROJECT 
EXECUTIVE

                    

KEY PERSONNEL 
(include titles)

                    

PROJECT DETAILS Contract Amount
     

Completion Date
     

% Self-Performed Work
     

Contract Amount
     

Completion Date
     

% Self-Performed Work
     

Contract Amount
     

Completion Date
     

% Self-Performed Work
     

Contract Amount
     

Completion Date
     

% Self-Performed Work
     

PROJECT 
DELIVERY 
METHOD

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

SUSTAINABILITY 
CERTIFICATIONS
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1 2 3 4
PROJECT NAME                     

PROJECT 
LOCATION

                    

PROJECT TYPE                     

OWNER                     

ARCHITECT                     

CONTRACTOR’S 
PROJECT 
EXECUTIVE

                    

KEY PERSONNEL 
(include titles)

                    

PROJECT DETAILS Contract Amount
     

Completion Date
     

% Self-Performed Work
     

Contract Amount
     

Completion Date
     

% Self-Performed Work
     

Contract Amount
     

Completion Date
     

% Self-Performed Work
     

Contract Amount
     

Completion Date
     

% Self-Performed Work
     

PROJECT 
DELIVERY 
METHOD

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

  Design-bid-build
  Design-build
  CM constructor
  CM advisor
  Other:
     

SUSTAINABILITY 
CERTIFICATIONS
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NANUET UNION FREE SCHOOL DISTRICT                                                                                               BID ISSUE  

NANUET HIGH SCHOOL ELEVATOR ADDITION   August 2, 2022 

KSQ DESIGN PROJECT NO. 2111005.01 

 

 

SUBSTITUTION REQUEST FORM 004325 - 1 

SECTION 00 43 25 - SUBSTITUTION REQUEST FORM 

 

 

Should any part or portion of the Work be planned for substitute products, list all substitutes that are 

proposed for products that have been specified by one or more manufacturers in the specifications.  Please 

print in ink or type in the spaces provided.  Attach additional sheets if necessary. 

This identification of substitutions is required of Bidder(s) as part of the Supplementary Bid Forms and is 

in partial fulfillment of requirements of the Instructions to Bidders.  Substitutions may affect Owner’s 

acceptance of the Bid and decision to award Contract.  Additional data on substitutions may be requested 

from selected Bidder(s) after the Bid Opening in accordance with Division 01 Section “Product 

Requirements.” 

 

 

CONTRACTOR 

NAME 

 

   

CONTRACT 

NAME/# 

 

  

SPECIFICATION SECTION SPECIFIED ITEM SUBSTITUTION 
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SUBSTITUTION REQUEST FORM 004325 - 2 

END OF SECTION 004325 
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NANUET HIGH SCHOOL ELEVATOR ADDITION   AUGUST 2, 2022 

KSQ DESIGN PROJECT NO. 2111005.01 

 

PROPOSED SUBCONTRACTORS FORM 00 43 36 - 1 

SECTION 00 43 36 - PROPOSED SUBCONTRACTORS FORM 

 

 

Should any part or portion of the Work be planned for subcontracting, list the name and address of all 

Subcontractors that Bidder(s) proposes to use on Prime Contract and the assigned Work to each.  Please 

print in ink or type in the spaces provided.  Attach additional sheets if necessary. 

 

This identification of subcontractors is required of Bidder(s) as part of the Supplementary Bid Forms and 

is in partial fulfillment of requirements of the Instructions to Bidders.  Additional data on proposed 

Subcontractors may be requested from selected Bidders after the Bid Opening in accordance with the 

Instructions to Bidders. 

 

 

CONTRACTOR 

NAME 

 

  

CONTRACT 

NAME/# 

 

 

SUBCONTRACTOR ADDRESS ASSIGNED WORK 
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PROPOSED SUBCONTRACTORS FORM 00 43 36 - 2 

END OF SECTION 004336 
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NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

               BID SET ISSUANCE 
AUGUST 2, 2022

SEXUAL HARRASSMENT PREVENTION CERTIFICATION FORM                                      004522-1 of 2

SECTION 00 45 22 - SEXUALHARASSMENT PREVENTION CERTIFICATION FORM

By submission of this bid, the person signing on behalf of the bidder certifies, under penalty of 
perjury, that the bidder has and has implemented a written policy addressing sexual harassment 
prevention in the workplace and provides annual sexual harassment prevention training to all of 
its employees. Such policy shall, at a minimum, meet the requirements of Section 201-g of the 
Labor Law.

Bidder Name:    

Bidder Address:   

Signature: 

______________________________________________________________________  

Print Name and Title:   

Date: __________________________________________________________________ _
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SEXUAL HARRASSMENT PREVENTION CERTIFICATION FORM                                      004522-2 of 2
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CORPORATE RESOLUTIONS 004543 - 1 

SECTION 004543 - CORPORATE RESOLUTIONS 

 

 

INCLUDE WITH BID FORM(S) IF BIDDER IS AN INDIVIDUAL: 

 
 

 

By:__________________________________________________________________________________________ 

(Signature) 
 

 

 

_____________________________________________________________________________________________ 

(Print or type individual’s name and title) 

 
 

 

_____________________________________________________________________________________________ 

(Business Address) 

 
 

 

_____________________________________________________________________________________________ 

Business Phone Facsimile 
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CORPORATE RESOLUTIONS 004543 - 2 

INCLUDE WITH BID FORM(S) IF BIDDER IS A PARTNERSHIP: 
 

 

 

_____________________________________________________________________________________________ 

(Print or type name of firm) 
 

 

 

BY:_________________________________________________________________________________________ 

(Signature of general partner) 
 

 

 

_____________________________________________________________________________________________ 

(Print or type general partner’s name and title) 

 
 

 

_____________________________________________________________________________________________ 

(Business Address) 
 

 

 

_____________________________________________________________________________________________ 

Business Phone Facsimile 
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CORPORATE RESOLUTIONS 004543 - 3 

INCLUDE WITH BID FORM(S) IF BIDDER IS A CORPORATION: 
 

 

 

_____________________________________________________________________________________________ 

(Print or type name of corporation) 
 

 

____________________________________________________ 

(State of incorporation) 
 

 

BY:_________________________________________________________________________________________ 

(Signature of president or vice-president) 

 
 

 

_____________________________________________________________________________________________ 

(Print or type individual’s name and title) 
 

 

 

_____________________________________________________________________________________________ 

(Business Address) 

 
 

 

_____________________________________________________________________________________________ 

Business Phone Facsimile 
  

  

 

 

ATTEST:  
 

____________________________________________________________________________________________ 

(By corporate secretary or assistant secretary) 
 

 

 

_____________________________________________________________________________________________ 

(Print name and title) 
 

 

 

Corporate Seal 

 

 

 

END OF SECTION 004543 
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CORPORATE RESOLUTIONS 004543 - 4 
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NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

             BID SET ISSUANCE 
AUGUST 2, 2022

NON-COLLUSIVE CERTIFICATION 004800-1 of 2

SECTION 00 48 00 - NON-COLLUSIVE CERTIFICATION

PART 1 - GENERAL

1.1 The following provisions of the New York State General Municipal Law form a part of the 
Bidding Requirements:

A. By submission of this Bid, each Bidder and each person signing on behalf of any Bidder 
certifies, and in the case of a joint Bid, each party thereto certifies as to its own organization, 
under penalty of perjury, that, to the best of his or her knowledge and belief:

1. The prices in this Bid have been arrived at independently without collusion, consultation, 
communication, or agreement, for the purpose of restricting competition, as to any matter 
relating to such prices with any other bidder or with any competitor.

2. Unless otherwise required by law, the prices which have been quoted in this Bid have not 
been knowingly disclosed by the Bidder and will not knowingly be disclosed by the Bidder 
prior to opening, directly or indirectly, to any other bidder or to any competitor; and

3. No attempt has been made or will be made by the Bidder to induce any other person, 
partnership or corporation to submit or not to submit a bid for the purpose of restricting 
competition.

B. A Bid shall not be considered for award nor shall any award be made where (A) (1), (2) and (3) 
above have not been complied with; provided, however, that if in any case the Bidder cannot 
make the foregoing certification, the Bidder shall so state and shall so furnish with the Bid, a 
signed statement which sets forth in detail the reasons therefore.   Where (A) (1), (2) and (3) 
above have not been complied with, the Bid shall not be considered for award nor shall any 
award be made unless the head of the purchasing unit of the political subdivision, public 
department, agency or official thereof to which the Bid is made, or his designee, determines that 
such disclosure was not made for the purpose of restricting competition.

C. The fact that a bidder:

1. has published price lists, rates, or tariffs covering items being procured 
2. has informed prospective customers of proposed or pending publication of new or revised 

price lists for such items, or 
3. has sold the same items to other customers at the same prices being bid, does not 

constitute, without more, a disclosure within the meaning of subparagraph (A) (1), (2) and 

D. Any bid hereafter made to any political subdivision of the State or any public department, 
agency or official thereof by a corporate bidder for work or services performed or to be 
performed or goods sold or to be sold, where competitive bidding is required by statute, rule, 
regulation, or local law, and where such bid contains the certification referred to in subdivision 
one of this section, shall be deemed to have been authorized by the board of directors of the 
bidder, and such authorization shall be deemed to include the signing and submission of the bid 
and the inclusion therein of the certificate as to non-collusion as the act and deed of the  
corporation.

E. The person signing this Bid or Proposal certifies  that he has fully informed himself regarding 
the accuracy of  the statements contained in this certification, and under the  penalties of 
perjury, affirms the truth thereof, such penalties  being applicable to the Bidder as well to the 
person signing in  his behalf.



NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

             BID SET ISSUANCE 
AUGUST 2, 2022

NON-COLLUSIVE CERTIFICATION 004800-2 of 2

CLOSING: (SIGNATURE)_______________________________    (PRINT NAME) _________________

TITLE: _____________________________________________ DATE __________________________

COMPANY NAME: ____________________________________________________________________

ADDRESS: __________________________________________________________________________

ADDRESS: __________________________________________________________________________

TELEPHONE NUMBER: _______________________________________________________________

FAX NUMBER: _______________________________________________________________________

CONTACT PERSON: __________________________________________________________________

E-MAIL: _____________________________________________________________________________
:

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 00 48 00



NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

               BID SET ISSUANCE 
AUGUST 2, 2022

GENERAL MUNICIPAL LAW 004801 - 1 of 2

SECTION 004801 – GENERAL MUNICIPAL LAW “IRANIAN ENERGY SECTOR DIVESTMENT”

The below signed bidder affirms the following as true under penalties of perjury:

By submission of this bid, each bidder and each person signing on behalf of any bidder certifies, and in 
the case of a joint bid each party thereto certifies as to its own organization, under penalty of perjury, that 
to the best of its knowledge and belief that each bidder is not on the list created pursuant to paragraph (b) 
of subdivision 3 of Section 165-a of the state finance law.

Corporate or Company Name

BY:  _____________________
Signature

_____________________
Title

Sworn to before me this

_____ day of _________, 20____

___________________________
Notary Public

END OF SECTION 004801
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GENERAL MUNICIPAL LAW 004801 - 2 of 2
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NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

             BID SET ISSUANCE 
AUGUST 2, 2022

SECTION 00 48 01.1 – DECLARATION OF BIDDER’S INABILITY TO PROVIDE 
CERTIFICATION OF COMPLIANCE WITH THE IRAN DIVESTMENT ACT

Bidders shall complete this form if they cannot certify that the bidder/contractor or any proposed 
subcontractor is not identified on the Prohibited Entities List. The District reserves the right to undertake any 
investigation into the information provided herein or to request additional information from the bidder.

Name of the Bidder:  

Address of Bidder:    

Has bidder been involved in investment activities in Iran?   
Describe the type of activities including but not limited to the amounts and the nature of the investments 
(e.g. banking, energy, real estate)

If so, when did the first investment activity occur?  

Have the investment activities ended?                                                                                              
If so, what was the date of the last investment activity?                                                                     
If not, have the investment activities increased or expanded since April 12, 2012?   

Has the bidder adopted, publicized, or implemented a formal plan to cease the investment activities in Iran 
and to refrain from engaging in any new investments in Iran?                                 
If so, provide the date of the adoption of the plan by the bidder and proof of the adopted resolution, if any, 
and a copy of the formal plan.  

In detail, state the reasons why the bidder cannot provide the Certification of Compliance with the Iran 
Divestment Act below (additional pages may be attached):

I, , being duly sworn, deposes and says that he/she is the
 of the Corporation and the foregoing is 
true and accurate.

SIGNED
SWORN to before me this
 day of  20 

Notary Public:  

DECLARATION OF BIDDER INABILITY TO COMPLY WITH IRAN DIVESTMENT 00 48 06.1
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AUGUST 2, 2022

WAGE DETERMINATION SCHEDULE 00 48 06 – 1 of 2

SECTION 00 48 06 - WAGE DETERMINATION SCHEDULE

PART 1 -  GENERAL

1.1 NEW YORK STATE DEPARTMENT OF EDUCATION INSTRUCTIONS

A. Per instructions from the New York State Education Department in “Office of Facilities Planning 
Newsletter #106 – May 2011” the PRC number can be used by all prospective bidders to see the 
appropriate wage rates for the Project by following the website link: 

Nanuet High School Elevator Addition

https://apps.labor.ny.gov/wpp/publicViewProject.do?method=showIt&id=1529983 or  

or PRC# 2022003495

Click on the “Wage Schedule” link near the top of the page.

B. This process may be used for SED approval and for the actual bidding process.

C. Prospective bidders must go to the DOL website with the PRC number provided and make certain 
their bid price is reflective of the actual wage rates for the particular project.

D. Once the district has identified a low bidder, DOL states that the contract must include the actual 
wage rates for the project. 

E. (Facilities Planning Newsletters can be found online at: 
http://www.p12.nysed.gov/facplan/NewsLetters.htm)

END OF SECTION 00 48 06

https://apps.labor.ny.gov/wpp/publicViewProject.do?method=showIt&id=1529983
http://www.p12.nysed.gov/facplan/NewsLetters.htm
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STUV WXYZU[�\]̂]̂]̂�_̀abcde�ef�egc�dfhijejfhk�hfeci�aclfmn�egc�ofllfmjhp�qlecrhqeck�sqt�ac�qddcueci�at�egc�vmhcr�ofllfmjhp�cwcd̀ejfh�fo�egjk�xprccschey�zufh�qddcueqhdcn�egc�vmhcr�kgqll�jkk̀c�q�{fijojdqejfh�ef�egjk�xprccschey|}~���������������������~�����~��������~�����~�����������������������������~����������������������~�����STUV WXYZU ����YTY������X��ZZU�T��ZU��[�\]̂]��xllfmqhdckn�jo�qhtn�jhdl̀ici�jh�egc��fherqde�_̀s�|}��~����������������~����STUV WXYZU�fhejhpchdt�xllfmqhdc��fherqde� �¡¢£�fhejhpchdt�xllfmqhdc��fherqde�¤�¡¢£�fhejhpchdt�xllfmqhdc��fherqde�{�¡¢£ ¥¦§n¢¢¢¥̈n¢¢¢¥©n¢¢¢[�\]̂]\�zhje�urjdckn�jo�qht�|}��~���������������~�������������~��������ª��~��«��~��������������~�ª�����~�ª���������������~�����������������������������STUV ¬�YT������YVYT�TY��� WXYZU��UX�¬�YT�®̄°]°°±xk�ucr�_ucdjojdqejfh�¢£�¦¦�¢¢|²���³��������������|́�������������|²���³��������������|́�������������|²���³��������������|́�������������|²���³��������������|́�������������|²���³��������������|́�������������|²���³���������������µ¶S�·�̧���W�¹º·»¶¼[�̧]½�WX�¾XU���W�¿VU�T�[�̧]½]½�Àqkci�̀ufh�xuuljdqejfhk�ofr�Áqtsche�k̀asjeeci�ef�egc��fhker̀dejfh�{qhqpcr�at�egc��fherqdefrn�qhi�̀ufh�dcrejojdqejfh�fo�egc�Árfbcde�xuuljdqejfh�qhi�Árfbcde��crejojdqec�ofr�Áqtsche�fr�xuuljdqejfh�ofr�Áqtsche�qhi��crejojdqec�ofr�Áqtsche�at�egc��fhker̀dejfh�{qhqpcr�qhi�xrdgjecde�qhi�jkk̀qhdc�at�egc�xrdgjecden�egc�vmhcr�kgqll�sqÂc�urfprckk�uqtschek�fh�qddf̀he�fo�egc��fherqde�_̀s�ef�egc��fherqdefr�qk�urfÃjici�aclfm�qhi�clkcmgcrc�jh�egc��fherqde�Äfd̀scheky[�̧]½]̂�Ågc�ucrjfi�dfÃcrci�at�cqdg�xuuljdqejfh�ofr�Áqtsche�kgqll�ac�fhc�dqlchiqr�sfheg�chijhp�fh�egc�lqke�iqt�fo�egc�sfhegn�fr�qk�ofllfmk���y[�̧]½]��ÁrfÃjici�egqe�qh�xuuljdqejfh�ofr�Áqtsche�jk�rcdcjÃci�at�egc��fhker̀dejfh�{qhqpcr�hfe�lqecr�egqh�egc��§eg��iqt�fo�q�sfhegn�qakche�qht�icoq̀lek�fo�egc��fherqdefr�̀hicr�egc��fherqde�Äfd̀schekn�egc�vmhcr�kgqll�sqÂc�uqtsche�fo�egc�dcrejojci�qsf̀he�jh�egc�xuuljdqejfh�ofr�Áqtsche�ef�egc��fherqdefr�hfe�lqecr�egqh�egc��§eg��iqt�fo�egc�ofllfmjhp�sfhegy�Æo�qh�xuuljdqejfh�ofr�Áqtsche�jk�rcdcjÃci�at�egc��fhker̀dejfh�{qhqpcr�qoecr�egc�quuljdqejfh�iqec�ojwci�qafÃcn�qakche�qht�icoq̀lek�fo�egc��fherqdefr�̀hicr�egc��fherqde�Äfd̀schekn�uqtsche�kgqll�ac�sqic�at�egc�vmhcr�hfe�lqecr�egqh��egjret��Ç��̈¢��È�iqtk�qoecr�jkk̀qhdc�fo�q��crejojdqec�ofr�Áqtschey
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S�TUVUW�XYZ[Y\]]�X̂_̀\ab]�cd\Y\�bd\�eZabŶfb�gh̀�i]�ĵ]\k�Za�̂�gbilhm̂b\k�gh̀S�TUVUWUV�nopq�rsstupovuwx�ywz�{o|}~xv��qott��~��o�~��wx�vq~�}w�v�z~p~xv��pq~��t~�wy��ot�~�����}uvv~���|�vq~��wxvzopvwz�ux�oppwz�oxp~��uvq�vq~��wxvzopv��wp�}~xv����q~��pq~��t~�wy��ot�~���qott�ottwpov~�vq~�~xvuz~��wxvzopv���}�o}wx��vq~��ozuw���swzvuwx��wy�vq~��wz��ox���~�sz~soz~��ux���pq�ywz}�ox����sswzv~���|���pq��ovo�vw�����voxvuov~�uv��opp�zop|�o��vq~��wx�vz�pvuwx��oxo�~z�ox��rzpquv~pv�}o|�z~��uz~���qu���pq~��t~���xt~���w��~pv~��vw��|�vq~��wx�vz�pvuwx��oxo�~z�wz�rzpquv~pv���qott��~���~��o��o��o�u��ywz�z~�u~�ux��vq~��wxvzopvwz���rsstupovuwx��ywz�{o|}~xv�S�TUVUWU��rsstupovuwx��ywz�{o|}~xv��qott��qw��vq~�s~zp~xvo�~�wy�pw}st~vuwx�wy�~opq�swzvuwx�wy�vq~��wz��o��wy�vq~�~x��wy�vq~�s~zuw��pw�~z~���|�vq~�rsstupovuwx�ywz�{o|}~xv��rtt�szw�z~���so|}~xv��}o�~�sz~�uw���vw�vq~�to�v�ox��yuxot�so|}~xv��qott��~��o�~��wx�~�vu}ov~��ox��vq~�zu�qv�u��q~z~�|�z~�~z�~���|�vq~�rzpquv~pv�ywz�vq~���x~z�vw�}o�~�ott���~�ox��szws~z�pwzz~pvuwx��ux�ox|�so|}~xv�ywz�ox|�sz~�uw���~zzwz�S�TUVUWU���x�oppwz�oxp~��uvq�r�r��wp�}~xv�r������������~x~zot��wx�uvuwx��wy�vq~��wxvzopv�ywz��wx�vz�pvuwx���wx�vz�pvuwx��oxo�~z�o��r��u�~z�n�uvuwx��o��}w�uyu~���ox������~pv�vw�wvq~z�szw�u�uwx��wy�vq~��wxvzopv��wp�}~xv���vq~�o}w�xv�wy�~opq�szw�z~���so|}~xv��qott��~�pw}s�v~��o��ywttw���S�TUVUWU�UV��q~�o}w�xv�wy�~opq�szw�z~���so|}~xv��qott�yuz�v�uxpt��~�UV �qov�swzvuwx�wy�vq~��wxvzopv���}�szws~zt|�ottwpo�t~�vw�pw}st~v~���wz��U� �qov�swzvuwx�wy�vq~��wxvzopv���}�szws~zt|�ottwpo�t~�vw�}ov~zuot��ox��~��us}~xv��~tu�~z~��ox����uvo�t|��vwz~��ov�vq~��uv~�ywz�����~��~xv�uxpwzswzovuwx�ux�vq~�pw}st~v~��pwx�vz�pvuwx��wz��uy�osszw�~��ux�o��oxp~��|�vq~���x~z����uvo�t|��vwz~��wyy�vq~��uv~�ov�o�twpovuwx�o�z~~���swx�ux��zuvux���ox�U� �qov�swzvuwx�wy��wx�vz�pvuwx��qox�~��uz~pvu�~��vqov�vq~�rzpquv~pv��~v~z}ux~���ux�vq~�rzpquv~pv���szwy~��uwxot�����}~xv��vw��~�z~o�wxo�t|����vuyu~��S�TUVUWU�U���q~�o}w�xv�wy�~opq�szw�z~���so|}~xv��qott�vq~x��~�z~��p~���|�UV �q~�o��z~�ov~�wy�ox|�o}w�xv��sz~�uw��t|�sou���|�vq~���x~z�U� �q~�o}w�xv��uy�ox|��ywz��wz��vqov�z~}oux���xpwzz~pv~��ox��ywz��qupq�vq~�rzpquv~pv�qo��sz~�uw��t|��uvqq~t��o��~zvuyupov~�ywz�{o|}~xv�o��szw�u�~��ux�rzvupt~���wy�r�r��wp�}~xv�r����������o��}w�uyu~��U� rx|�o}w�xv�ywz��qupq�vq~��wxvzopvwz��w~��xwv�uxv~x��vw�so|�o����pwxvzopvwz�wz�}ov~zuot���sstu~z���xt~���vq~��wz��qo���~~x�s~zywz}~���|�wvq~z��vq~��wxvzopvwz�uxv~x���vw�so|�UW  wz��wz��s~zywz}~��wz��~y~pv���u�pw�~z~���uxp~�vq~�to�v�so|}~xv�osstupovuwx��ox|�o}w�xv�ywz��qupq�vq~���x~z���wx�vz�pvuwx��oxo�~z�wz�rzpquv~pv�}o|��uvqqwt��so|}~xv��wz�x�ttuy|�o��~zvuyupov~�wy�{o|}~xv�ux��qwt~�wz�ux�sozv��o��szw�u�~��ux�rzvupt~���wy�r�r��wp�}~xv�r����������o��}w�uyu~���ox�UT ¡~vouxo�~��uvqq~t��s�z��oxv�vw��~pvuwx�¢���£�¤¥¦§¦̈§¦©ª«�¬®̄¬°S�TUVU±�²\b̂iâ[\S�TUVU±UV� wz�~opq�szw�z~���so|}~xv�}o�~�szuwz�vw��q~x�vq~��wz��wy�vqu���wxvzopv�u������voxvuott|�pw}st~v~��vq~���x~z�}o|��uvqqwt��vq~�ywttw�ux��o}w�xv��o��z~vouxo�~��yzw}�vq~�so|}~xv�wvq~z�u�~���~�¤³́«§̄�¦�©§µ́ ¦̄̈�¶§�¦·¶̧´̄�̄¶�¹�º»̄ªª®¬�¦«�§̄¦»́¦̈�¼§¶·�¦µª�½©©®»µ¦̄»¶́�¼¶§�¥¦¾·́ ¿̄�Àª�¦·¶̧´̄�¶¼�§̄¦»́¦̈�·¦¾�¹�®»·»̄¬�¹¾�̈¶Á§́»́̈ �®¦º¿° u�~�s~zp~xv�Â¢ÃÄS�TUVU±UVUV��q~�ywttw�ux��uv~}��oz~�xwv�����~pv�vw�z~vouxo�~�¤³́«§̄�¦́¾�»̄·«�́¶̄�«̧¹Åµ̄�̄¶�̄ª�º»̄ªª¶®¬»́̈ �¶¼�§̄¦»́¦̈Æ�«̧µª�¦«�̈́§¦®�µ¶́¬»̄»¶́«Æ�»́«̧§¦́µÆ�̄µ¿°Çwx~�S�TUVU±U��¡~��pvuwx�wz�tu}uvovuwx�wy�z~vouxo�~��uy�ox|���qott��~�o��ywttw���¤³¼�̄ª�§̄¦»́¦̈�«̄¦¹®»«ª¬�»́�Èµ̄»¶́�É¿Ê¿Ë¿Ê�»«�̄¶�¹�·¶¬»¼»¬�©§»¶§�̄¶�ºª́�̄ª�́ »̄§�Ì¶§Í�¶¼�̄ª»«�Î¶́ §̄¦µ̄�»«�«̧¹«̄¦́ »̄¦®®¾�µ¶·©®̄Æ�»́µ®̧¬»́̈ �·¶¬»¼»µ¦̄»¶́«�¼¶§�µ¶·©®̄»¶́�¶¼�©¶§̄»¶́«�¶¼�̄ª�Ì¶§Í�¦«�©§¶Á»¬¬�»́�Èµ̄»¶́�Ï¿Ð¿ÑÆ�»́«§̄�©§¶Á»«»¶́«�¼¶§�«̧µª�·¶¬»¼»µ¦̄»¶́«¿°Çw�z~vouxo�~�z~��pvuwx�szuwz�vw�����voxvuot��w}st~vuwx�wy�vq~�~xvuz~��wz��ox��ott�ptw�~w�v�sos~z�wz��z~p~u�~��ox��osszw�~��
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S�TUVUWUX�YZ[\]̂�_̀�̀\̂�abĉd�ef�̂dè�g\[̂ebf�hijikilm�nd\f�̂d\�obcp�ba�̂dè�qbf̂c_[̂�è�̀rs̀_̂f̂e_ttu�[bv]t\̂\m�̂d\�qbf̂c_[̂bc�v_u�̀rsvê�_f�w]]te[_̂ebf�abc�x_uv\f̂�̂d_̂�ef[try\̀�̂d\�c\̂_ef_z\�nêdd\ty�acbv�]cebc�w]]te[_̂ebf̀�abc�x_uv\f̂�]rc̀r_f̂�̂b�̂dè�g\[̂ebf�hijiki�{d\�w]]te[_̂ebf�abc�x_uv\f̂�̀rsvê̂\y�nd\f�̂d\�obcp�ba�̂dè�qbf̂c_[̂�è�r̀s̀ _̂f̂e_ttu�[bv]t\̂\�̀d_tt�fb̂�ef[try\�c\̂_ef_z\�_̀�abttbǹ|}~�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������]bf�grs̀_̂f̂e_t�qbv]t\̂ebf�ba�̂d\�obcpm�̂d\�]_uv\f̂�̀d_tt�s\�t\̀̀ �̂nb�̂ev\̀�̂d\��_tr\�ba�_fu�c\v_efefz�obcp�̂b�s\�[bv]t\̂\y�_̀�̂d\�qbf̀ĉr[̂ebf��_f_z\c�c\[bvv\fỳ�_fy�̂d\�wc[dê\[̂�y\̂\cvef\̀�abc�ef[bv]t\̂\�obcp�_fy�_f�_vbrf̂�f\[\̀̀_cu�̂b�̀_̂èau�_fu�[t_ev̀m�te\f̀�bc��ryzv\f̂̀�_z_ef̀ �̂̂d\�qbf̂c_[̂bc�̂d_̂�d_�\�fb̂�s\\f�̀rê_stu�yè[d_cz\yiS�TU �¡¢£¤¥�¦¤§̈©£ªS�TU UV�«ef_t�]_uv\f̂m�[bf̀ ê̂r̂efz�̂d\�\f̂ec\�rf]_ey�s_t_f[\�ba�̂d\�qbf̂c_[̂�grvm�̀d_tt�s\�v_y\�su�̂d\�¬nf\c�̂b�̂d\�qbf̂c_[̂bc�nd\f�UV d̂\�qbf̂c_[̂bc�d_̀�arttu�]\cabcv\y�̂d\�qbf̂c_[̂�\Z[\]̂�abc�̂d\�qbf̂c_[̂bc̀�c\̀]bf̀esetêu�̂b�[bcc\[̂�obcp�_̀�]cb�ey\y�ef�g\[̂ebf�j®i®�ba�w̄w�°b[rv\f̂�w®l®±®²j³m�_fy�̂b�̀_̂èau�b̂d\c�c\́rec\v\f̂̀m�ea�_fum�nde[d�\Ẑ\fy�s\ubfy�aef_t�]_uv\f̂µ�U  d̂\�qbf̂c_[̂bc�d_̀�̀rsvê̂\y�_�aef_t�_[[brf̂efz�abc�̂d\�qb̀�̂ba�̂d\�obcpm�]rc̀r_f̂�̂b�̂d\�{_st\�ba�qbf̂\f̂̀�qḡ�«bcv_̂m�°\̂\cvef_̂ebf�ba�̂d\�qb̀�̂ba�̂d\�obcp�nd\f�]_uv\f̂�è�bf�̂d\�s_̀è�ba�̂d\�qb̀�̂ba�̂d\�obcpm�nêd�bc�nêdbr̂�_�¶r_c_f̂\\y��_Zevrv�]_uv\f̂µ�_fyUX _�aef_t�q\ĉeae[_̂\�abc�x_uv\f̂�bc�xcb�\[̂�q\ĉeae[_̂\�abc�x_uv\f̂�d_̀�s\\f�è̀r\y�su�̂d\�wc[dê\[̂µ�̀r[d�aef_t�]_uv\f̂�̀d_tt�s\�v_y\�su�̂d\�¬nf\c�fb̂�vbc\�̂d_f�l²�y_ù�_â\c�̂d\�è̀r_f[\�ba�̂d\�aef_t�q\ĉeae[_̂\�abc�x_uv\f̂�bc�xcb�\[̂�q\ĉeae[_̂\�abc�x_uv\f̂m�bc�_̀�abttbǹ|i·�������_tt�[tb̀\br̂�]_]\cnbcp�]\c�[d\[ptè̂�̧\a\c�̂b�g]\[eae[_̂ebf�g\[̂ebf�²j�kk²j�±�qd\[ptè̂�abc�xcb�\[̂�qtb̀\br̂�_fy�xcb[\̀̀efz�ba�«ef_t�x_uv\f̂i���}�������������������S�TU U �̄f�_yyêebf�̂b�b̂d\c�c\́rec\y�ê\v̀m�ef[tryefz�sr̂�fb̂�tevê\y�̂b�̂db̀\�̀\̂�abĉd�ef�g\[̂ebf�hi®ij�_sb�\�_fy�̂db̀\��c\́rec\y�rfy\c�g\[̂ebf�³ij²�ba�̂d\�¶\f\c_t�qbfyêebf̀m�̂d\�aef_t�w]]te[_̂ebf�abc�x_uv\f̂�vr̀�̂s\�_[[bv]_fe\y�su�̂d\�abttbnefzm�_tt�ef�abcv�_fy�̀rs̀_̂f[\�̀_̂èa_[̂bcu�̂b�̂d\�¬nf\c�_fy�ef�[bv]te_f[\�nêd�_]]te[_st\�t_n|UV ]\cv_f\f̂�[\ĉeae[_̂\¹̀º�ba�b[[r]_f[u�bc�r̀\�è̀r\y�su�̂d\�_]]cb]ce_̂\�zb�\cfv\f̂_t�_r̂dbcêuµU  _tt�v_ef̂\f_f[\�_fy�b]\c_̂efz�v_fr_t̀µUX v_cp\y�̀\̂̀�ba�ae\ty�yc_nefz̀�_fy�̀]\[eae[_̂ebf̀�c\at\[̂efz�»_̀¼sret̂»�[bfyêebf̀µU½ c\]cbyr[est\��ut_c�yc_nefz̀�c\at\[̂efz�̂d\�tb[_̂ebf�ba�_fu�[bf[\_t\y�r̂etêe\̀m�v\[d_fe[_t�_fy�\t\[̂ce[_t�̀ù\̂v̀m�_fy�̂d\ec�[bv]bf\f̂̀µUT _̀̀ezfv\f̂̀�ba�_tt�zr_c_f̂\\̀�_fy�n_cc_f̂e\̀�̂b�̂d\�qbf̂c_[̂bc�acbv�grs[bf̂c_[̂bc̀m�v_̂\ce_tv\fm��\fybc̀m�bc�v_fra_[̂rc\c̀m�̂bz\̂d\c�nêd�_�tè̂�ba�̂d\ec�f_v\̀m�_yyc\̀̀ \̀m�\̂t\]dbf\�frvs\c̀m�_fy�[bcc\̀]bfyefz�zr_c_f̂\\̀�_fy�n_cc_f̂e\̀�acbv�\_[dµ�_fyU¾ _tt�b̂d\c�efabcv_̂ebf�_fy�v_̂\ce_t̀�c\́rec\y�̂b�[bv]tu�nêd�̂d\�c\́rec\v\f̂̀�ba�̂d\�qbf̂c_[̂�°b[rv\f̂̀�bc�c\_̀bf_stu�c\́r\̀̂\y�su�̂d\�¬nf\cm�wc[dê\[̂m�bc�qbf̀ĉr[̂ebf��_f_z\ci}�������������������S�TU UX�{d\�¬nf\c̀�aef_t�]_uv\f̂�̂b�̂d\�qbf̂c_[̂bc�̀d_tt�s\�v_y\�fb�t_̂\c�̂d_f�l²�y_ù�_â\c�̂d\�è̀r_f[\�ba�̂d\�aef_t�q\ĉeae[_̂\�abc�x_uv\f̂�bc�xcb�\[̂�q\ĉeae[_̂\�abc�x_uv\f̂iS�TUX�x_uv\f̂̀�yr\�_fy�rf]_ey�rfy\c�̂d\�qbf̂c_[̂�̀d_tt�s\_c�ef̂\c\̀̂�acbv�̂d\�y_̂\�]_uv\f̂�è�yr\�}�������������������ef�_[[bcy_f[\�nêd�g\[̂ebf�j²¿¼s¹jº¹sº�ba�̂d\�À\n�Ábcp�ĝ_̂\�¶\f\c_t��rfe[e]_t�Â_niÃÄÅÆÇÈÉ�¾���ÊÆË¦ÌÅÉ�ÄÉËÍÈÌÅÆÍÎS�¾UV�Æ£¢ª¢¤¥�Ê©Ï¢Ð¢Ñ£�Ò¤Ó©Ô{d\�wc[dê\[̂�nett�̀\c�\�_̀�̄fêe_t�°\[èebf��_p\c�]rc̀r_f̂�̂b�wĉe[t\�jh�ba�w̄w�°b[rv\f̂�w®l®±®²j³m�}�������������������
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����������	���
�����������������������
������������������������� !"#$%�&�'()*+�'(,-+�'((.+�.--(+�/01�.-'(�2 �3$4�564!"7/0�809%"%:%4��;�5!7$"%47%9<�5==�!"#$%9�!494!>41<�3$4�?564!"7/0�809%"%:%4��;�5!7$"%47%9+@�?585+@�%$4�585�A�#�+�/01�?585���0%!/7%�B�7:640%9@�/!4�!4#"9%4!41�%!/146/!C9�/01�6/ �0�%�24�:941�D"%$�:%��4!6"99"�0<�3$"9�1�7:640%�D/9��!�1:741�2 �585�9�;%D/!4�/%�'EF-EFG-�H3��0�-)I.,I.-..�:014!�J!14!�K�<.''LGL''('�D$"7$�4M�"!49��0�-)I'.I.-.G+�"9�0�%�;�!�!49/=4+�"9�="740941�;�!��04N%"64�:94��0= +�/01�6/ ��0= �24�:941�"0�/77�!1/074�D"%$�%$4�585���0%!/7%�B�7:640%9O�34!69��;�P4!>"74<�3��!4��!%�7�� !"#$%�>"�=/%"�09+�4N6/"=�7�� !"#$%Q/"/<�!#<R����S����T� U''(('.*G*'V W

X�YZ[Z\Z\�]̂_�̀abcdefa_g�̀dh�îfee�jka�l_�fgmdia_g�nko�bjpo_fi_g�eflko�ko�hfa_obfe�pkiaiq�r̂_â_o�nko_i__j�ko�djnko_i__jq�r̂bp̂�hfs�kppdo�l_ar__j�â_�gfa_�kn�âbi�tuo__h_ja�fjg�â_�vkhh_jp_h_ja�wfa_q�ko�r̂bp̂�hfs�kppdo�l_ar__j�â_�vkhh_jp_h_ja�wfa_�fjg�â_�̀dliafjabfe�vkhce_abkj�wfa_�ko�wfa_i�i_a�nkoâ�bj�âbi�tuo__h_jax�yz{|�Yvkjabju_jps�teekrfjp_�vkjaofpa�}v~��vkjabju_jps�teekrfjp_�vkjaofpa��v~��vkjabju_jps�teekrfjp_�vkjaofpa��v~�� ���q�����q�����q���� ti�c_o�̀c_pbnbpfabkj���������X�YZ�������������������y�������������������������������{�������������� � �y����X�YZ�Z\�]̂_�vkia�kn�â_�¡ko¢�bi�fi�g_nbj_g�bj��£̂blba�¤q�w_a_ohbjfabkj�kn�â_�vkia�kn�â_�¡ko¢xX�YZ�Z[�]̂_�vkjaofpako¥i�¦__§©̈ª«ª¬�«�®̄°�±®̄²�°¬³́¬µª«¶¬�·̧�¹·±ª�·̧�ªº¬�»·³¼�·³�·ªº¬³�°³·½¾±¾·µ�̧·³�¿¬ª¬³̄¾µ¾µ¶�ªº¬�¹·µª³«́ª·³À±�Á¬¬ÂÃ��X�YZ�Z��]̂_�h_âkg�kn�fgmdiah_ja�kn�â_�vkjaofpako¥i�¦__�nko�p̂fju_i�bj�â_�¡ko¢§��X�YZ�ZY�Äbhbafabkjiq�bn�fjsq�kj�f�̀dlpkjaofpako¥i�kÅ_ô_fg�fjg�coknba�nko�bjpo_fi_i�bj�â_�pkia�kn�bai�ckoabkj�kn�â_�¡ko¢§��X�YZ�ZÆ�Ç_jafe�ofa_i�nko�vkjaofpako~krj_g�_Èdbch_ja�îfee�jka�_£p__g����c_op_ja�É����ÊË�kn�â_�iafjgfog�o_jafe�ofa_�cfbg�fa�â_�cefp_�kn�â_�Ìokm_pax�X�YZ�ZÍ�Îjba�cobp_iq�bn�fjs§Ï̈¿¬µª¾̧Ð�ªº¬�¾ª¬̄�«µ¿�±ª«ª¬�ªº¬�®µ¾ª�°³¾́¬�«µ¿�Ñ®«µª¾ªÐ�¾̄¾ª«ª¾·µ±²�¾̧�«µÐ²�ª·�Òº¾́º�ªº¬�®µ¾ª�°³¾́¬�Ò¾�Ó¬�«°°¾́«Ó¬ÂÃÔ��  Õ���������Ö� �������� y�����×���Õ����ØÙÚZÚÚÛ��X�YZ�ZÜ�]̂_�vkjaofpako�îfee�co_cfo_�fjg�idlhba�ak�â_�vkjiaodpabkj��fjfu_oq�rbâbj��Ý�gfsi�kn�_£_pdabju�âbi�tuo__h_jaq�f�robaa_j�vkjaoke��iabhfa_�nko�â_�Þrj_o¥i�o_Åb_r�fjg�fccokÅfex�]̂_�vkjaoke��iabhfa_�îfee�bjpedg_�â_�ba_hi�bj�̀_pabkj�¤x��kn��£̂blba�¤q�w_a_ohbjfabkj�kn�â_�vkia�kn�â_�¡ko¢xX�YZY������������������y����������������������������{�������������� � �y����X�YZYZ\�]̂_�vkia�kn�â_�¡ko¢�bi�fi�g_nbj_g�bj��£̂blba�¤q�w_a_ohbjfabkj�kn�â_�vkia�kn�â_�¡ko¢xX�YZYZ[�]̂_�vkjaofpako¥i�¦__§©̈ª«ª¬�«�®̄°�±®̄²�°¬³́¬µª«¶¬�·̧�¹·±ª�·̧�ªº¬�»·³¼�·³�·ªº¬³�°³·½¾±¾·µ�̧·³�¿¬ª¬³̄¾µ¾µ¶�ªº¬�¹·µª³«́ª·³À±�Á¬¬ÂÃ��X�YZYZ��]̂_�h_âkg�kn�fgmdiah_ja�kn�â_�vkjaofpako¥i�¦__�nko�p̂fju_i�bj�â_�¡ko¢§��
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X�YZYZY�[\]\̂_̂\̀abc�\d�_aec�̀a�_�fghìâj_î̀jkb�̀lmjnm_o�_ao�pj̀d\̂�d̀j�\aijm_bmb�\a�̂nm�ìb̂�̀d�\̂b�p̀ĵ\̀a�̀d�̂nm�q j̀rs��X�YZYZt�umâ_v�j_̂mb�d̀j�ẁâj_î̀jx̀yamo�mzg\p]mâ�bn_vv�à �̂m{immo����pmjimâ�|����}~�̀d�̂nm�b̂_ao_jo�jmâ_v�j_̂m�p_\o�_̂�̂nm�pv_im�̀d�̂nm��j̀�mî�X�YZYZ���a\̂��j\imbc�\d�_aes������������������������������������������������������������������������������������������������������������������������������  ¡¢£�¤�¥¢¦�§£ £�¥�£̈¢¤ ©ª£«��¬�ª�¡¢£��®̄Z̄̄°��X�YZYZ±�²³¥ª¥¢���¦�́¥µ£ ³ �©ª£«�X�YZYZ±Z¶�·nm�ẁâj_î�fg]�\b�̧g_j_âmmo�he�̂nm�ẁâj_î̀j�à �̂̀̂�m{immo����|¹����~c�bgh�mî�̂̀�_oo\̂\̀ab�_ao�omogî\̀ab�he�wn_a̧m�ºjomj�_b�pj̀l\omo�\a�̂nm�ẁâj_î�»̀ig]mâb��·n\b�]_{\]g]�bg]�\b�jmdmjjmo�̂̀�\a�̂nm�ẁâj_î�»̀ig]mâb�_b�̂nm�¼g_j_âmmo�½_{\]g]��j\im��ẁb̂b�yn\in�ỳgvo�i_gbm�̂nm�¼g_j_âmmo�½_{\]g]��j\im�̂̀�hm�m{immomo�bn_vv�hm�p_\o�he�̂nm�ẁâj_î̀j�y\̂ǹĝ�jm\]hgjbm]mâ�he�̂nm�ºyamj��X�YZYZ±Z¾�¿À��ª¢¥��¤X�YZYZ±Z¾Z¶�Áv̂mja_̂mbc�\d�_aec�\aivgomo�\a�̂nm�¼g_j_âmmo�½_{\]g]��j\ims���  ©ª£«���X�YZYZ±Z¾Z¾�fgh�mî�̂̀�̂nm�ìao\̂\̀ab�à m̂o�hmv̀yc�̂nm�d̀vv̀y\a̧�_v̂mja_̂mb�]_e�hm�_iimp̂mo�he�̂nm�ºyamj�d̀vv̀y\a̧�m{miĝ\̀a�̀d�̂n\b�Á̧jmm]mâ���p̀a�_iimp̂_aimc�̂nm�ºyamj�bn_vv�\bbgm�_�½ ò\d\i_̂\̀a�̂̀�̂n\b�Á̧jmm]mâ��������������������������������������������������������������������������Â���������������������������������  ©ª£«� Ã̈¢¦£�£̈¢¤�Ä̈ª�¿««�¬�¥¢«���X�YZYZ±ZÅ�Ávv̀y_aimbc�\d�_aec�\aivgomo�\a�̂nm�¼g_j_âmmo�½_{\]g]��j\ims�����������������������������  ©ª£«���X�YZYZ±ZY�Ábbg]p̂\̀abc�\d�_aec�gp̀a�yn\in�̂nm�¼g_j_âmmo�½_{\]g]��j\im�\b�h_bmos�����������������������������X�YZYZÆ�·̀�̂nm�m{̂mâ�̂n_̂�̂nm�ẁâj_î�»̀ig]mâb�_jm�_â\i\p_̂mo�̂̀�jmzg\jm�dgĵnmj�omlmv̀p]mâc�̂nm�¼g_j_âmmo�½_{\]g]��j\im�\aivgomb�̂nm�ìb̂b�_̂̂j\hĝ_hvm�̂̀�bgin�dgĵnmj�omlmv̀p]mâ�ìab\b̂mâ�y\̂n�̂nm�ẁâj_î�»̀ig]mâb�_ao�jm_b̀a_hve�\admj_hvm�̂nmjmdj̀]��fgin�dgĵnmj�omlmv̀p]mâ�òmb�à �̂\aivgom�in_a̧mb�\a�bìpmc�beb̂m]bc�r\aob�_ao�zg_v\̂e�̀d�]_̂mj\_vbc�d\a\bnmbc�̀j�mzg\p]mâc�_vv�̀d�yn\inc�\d�jmzg\jmoc�bn_vv�hm�\aìjp̀j_̂mo�he�wn_a̧m�ºjomj�X�YZYZÇ�·nm�ºyamj�bn_vv�_ĝǹj\Èm�pjmp_j_̂\̀a�̀d�jml\b\̀ab�̂̀�̂nm�ẁâj_î�»̀ig]mâb�̂n_̂�\aìjp̀j_̂m�̂nm�_̧jmmoxgp̀a�_bbg]p̂\̀ab�ìâ_\amo�\a�fmî\̀a�É�É�Ê�É��·nm�ºyamj�bn_vv�pj̀]p̂ve�dgja\bn�bgin�jml\bmo�ẁâj_î�»̀ig]mâb�̂̀�̂nm�ẁâj_î̀j��·nm�ẁâj_î̀j�bn_vv�à \̂de�̂nm�ºyamj�_ao�Ájin\̂mî�̀d�_ae�\aìab\b̂mai\mb�hm̂ymma�̂nm�_̧jmmoxgp̀a�_bbg]p̂\̀ab�ìâ_\amo�\a�fmî\̀a�É�É�Ê�É�_ao�̂nm�jml\bmo�ẁâj_î�»̀ig]mâb�X�YZt�[\zg\o_̂mo�o_]_̧mbc�\d�_aes������������������������������������������������Ë����������������������������������������������Ì�������Í�Î����X�YZ��º̂nmjs�����������Ï�������������������������Ï��Ë������������������Ï�������������������Ë�������������������Ë���������Ð��������Ì����
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��XY�Z[\[\�]̂_̀a�bcde�fccghîjhde_�kdl�m̂nòej�_bpohjj̀a�jd�jq̀�rde_jlbijhde�s ê̂t̀l�pn�jq̀�rdejl̂ijdlu�̂ea�r̀ljhkhîj̀_�kdl�m̂nòej�h__b̀a�pn�jq̀�rde_jlbijhde�s ê̂t̀l�̂ea�bcde�ìljhkhîjhde�dk�jq̀�mldv̀ij�fccghîjhde�̂ea�mldv̀ij�r̀ljhkhîj̀�kdl�m̂nòej�dl�fccghîjhde�kdl�m̂nòej�̂ea�r̀ljhkhîj̀�kdl�m̂nòej�pn�jq̀�rde_jlbijhde�s ê̂t̀l�êa�fliqhj̀ij�̂ea�h__b̂eì�pn�jq̀�fliqhj̀iju�jq̀�wxèl�_q̂gg�ô ỳ�cldtl̀__�ĉnòej_�de�̂iidbej�dk�jq̀�rdejl̂ij�zbou�jd�jq̀�rdejl̂ijdlu�zbo�jd�jq̀�rdejl̂ijdl�̂_�cld{hàa�p̀gdx�̂ea�̀g_̀xq̀l̀�he�jq̀�rdejl̂ij�|dibòej_}X}Y�Z[\[~�mld{hàa�jq̂j�̂e�fccghîjhde�kdl�m̂nòej�h_�l̀ìh{̀a�pn�jq̀�rde_jlbijhde�s ê̂t̀l�edj�ĝj̀l�jq̂e�jq̀���jq��ân�dk�̂�odejqu�̂p_̀ej�̂en�àk̂bgj_�dk�jq̀�rdejl̂ijdl�beàl�jq̀�rdejl̂ij�|dibòej_u�jq̀�wxèl�_q̂gg�ô ỳ�ĉnòej�dk�jq̀�ôdbej�ìljhkh̀a�ìljhkh̀a�̂odbej�he�jq̀�fccghîjhde�kdl�m̂nòej�jd�jq̀�rdejl̂ijdl�edj�ĝj̀l�jq̂e�jq̀���jq��ân�dk�jq̀�kdggdxhet�odejq}��k�̂e�fccghîjhde�kdl�m̂nòej�h_�l̀ìh{̀a�pn�jq̀�rde_jlbijhde�s ê̂t̀l�̂kj̀l�jq̀�̂ccghîjhde�âj̀�kh�̀a�̂pd{̀u�ĉnòej�dk�jq̀�̂odbej�ìljhkh̀a�̂p_̀ej�̂en�àk̂bgj_�dk�jq̀�rdejl̂ijdl�beàl�jq̀�rdejl̂ij�|dibòej_u�ĉnòej�_q̂gg�p̀�ô à�pn�jq̀�wxèl�edj�ĝj̀l�jq̂e���������ân_�̂kj̀l�jq̀�rde_jlbijhde�s ê̂t̀l�l̀ìh{̀_�jq̀�fccghîjhde�kdl�m̂nòej}��̀àl̂gu�_ĵj̀�dl�gdîg�ĝx_�ôn�l̀�bhl̀�ĉnòej�xhjqhe�̂�ìlĵhe�c̀lhda�dk�jhò}�jqhljn�����������ân_�̂kj̀l�h__b̂eì�dk��̂r̀ljhkhîj̀�kdl�m̂nòej}�����ZY�Z[\[�[\��̂iq�fccghîjhde�kdl�m̂nòej�_q̂gg�p̀�p̂_̀a�de�jq̀�od_j�l̀ìej�_iq̀abg̀�dk�{̂gb̀_�_bpohjj̀a�pn�jq̀�rdejl̂ijdl�he�̂iidlâeì�xhjq�jq̀�rdejl̂ij�|dibòej_}��q̀�_iq̀abg̀�dk�{̂gb̀_�_q̂gg�̂ggdîj̀�jq̀�̀ejhl̀�rdejl̂ij�zbo�ôdet�jq̀�{̂lhdb_�cdljhde_�dk�jq̀��dly}��q̀�_iq̀abg̀�dk�{̂gb̀_�_q̂gg��dly�̂ea�p̀�cl̀ĉl̀a�he�_biq�kdlou�kdlo�̂ea�_bccdlj̀a�pn�_biq�âĵ�jd�_bp_ĵejĥj̀�hj_�̂iibl̂inu�̂iibl̂in�̂_�jq̀�rde_jlbijhde�s ê̂t̀l�̂ea�fliqhj̀ij�ôn�l̀�bhl̀}��qh_�_iq̀abg̀�dk�{̂gb̀_�_iq̀abg̀u�beg̀__�dpv̀ij̀a�jd�pn�jq̀�rde_jlbijhde�s ê̂t̀l�dl�fliqhj̀iju�_q̂gg�p̀�b_̀a�̂_�̂�p̂_h_�kdl�l̀{h̀xhet�jq̀�rdejl̂ijdl�_�fccghîjhde_�kdl�m̂nòej}Y�Z[\[�[��fccghîjhde_�kdl�m̂nòej�_q̂gg�_qdx�jq̀�c̀lìeĵt̀�dk�idocg̀jhde�dk�̀̂iq�cdljhde�dk�jq̀��dly�̂_�dk�jq̀�̀ea�dk�jq̀�c̀lhda�id{̀l̀a�pn�jq̀�fccghîjhde�kdl�m̂nòej}�fgg�cldtl̀__�ĉnòej_�ô à�cl̀{hdb_�jd�jq̀�ĝ_j�̂ea�khêg�ĉnòej�_q̂gg�p̀�p̂_̀a�de�̀_jhô j̀_�̂ea�jq̀�lhtqj�h_�q̀l̀pn�l̀_̀l{̀a�pn�jq̀�fliqhj̀ij�kdl�jq̀�wxèl�jd�ô ỳ�̂gg�ab̀�êa�cldc̀l�idll̀ijhde_�he�̂en�ĉnòej�kdl�̂en�cl̀{hdb_�̀lldl}Y�Z[\[�[~��e�̂iidlâeì�xhjq�f�f�|dibòej�f���������u��̀èl̂g�rdeahjhde_�dk�jq̀�rdejl̂ij�kdl�rde_jlbijhdeu�rde_jlbijhde�s ê̂t̀l�̂_�fa{h_̀l��ahjhdeu�̂_�odahkh̀au�̂ea�_bpv̀ij�jd�djq̀l�cld{h_hde_�dk�jq̀�rdejl̂ij�|dibòej_u�jq̀�ôdbej�dk�̀̂iq�cldtl̀__�ĉnòej�_q̂gg�p̀�idocbj̀a�̂_�kdggdx_�X [� �q̀�̂odbeju�hk�̂enu�kdl��dly�jq̂j�l̀ôhe_�beidll̀ij̀a�̂ea�kdl�xqhiq�jq̀�fliqhj̀ij�q̂_�cl̀{hdb_gn�xhjqq̀ga�̂�r̀ljhkhîj̀�kdl�m̂nòej�̂_�cld{hàa�he�fljhig̀���dk�f�f�|dibòej�f���������f��������u�_̂�odahkh̀a�X [� �dl��dly�c̀lkdlòa�dl�àk̀ij_�ah_id{̀l̀a�_heì�jq̀�ĝ_j�ĉnòej�̂ccghîjhdeu�̂en�̂odbej�kdl�xqhiq�jq̀�wxèlu�rde_jlbijhde�s ê̂t̀l�dl�fliqhj̀ij�ôn�xhjqqdga�ĉnòeju�dl�ebgghkn�̂�r̀ljhkhîj̀�dk�m̂nòej�he�xqdg̀�dl�he�ĉlju�̂_�cld{hàa�he�fljhig̀���dk�f�f�|dibòej�f����������f��������u�̂_�odahkh̀a��̂eaX
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X�YZ[ZY�\]̂_]̀aa�\bcd̀efa�gh̀]̀�fh̀�îef]bjf�kld�ma�nbào�̂e�fh̀�îaf�̂p�fh̀�ĝ ]q�rmfĥlf�b�slb]bef̀̀o�tbumdld�\]mj̀X�YZ[ZYZ[�vwxy�z{|y�}~~�w|{xw��������{��z�x��xyz����x�{|x����y{�������wx�xyz�|��x�|��x����w�����{xw����z��w�z��w����yw�wx�����zxz��w�{xw������xyz����x����xyz�v�����{������wxy�~{��������~zxx��|{�y�{||���x����z|zw~xz��w���w|z������w���w|z���wxy�|yz|�����|yz���{xx{|yz���{���{����xyz��z�w�z�|z��z��w�z�����xyz����z�������x��|xw����{�{�z�����}�|ywxz|x�x���z����x�{xz�xy{x�~{��z�x��{��z{����{�z����xyz����x�{|x������{||���x����xyz����x����xyz�v����z��{�����z�|zz��~����z���~{��z�x��{��z{����z|zw�z�����xyz����x�{|x����~����~{�����������xyz�~z�w���|��z�z�����xyz�~�z�z�x�}~~�w|{xw��������{��z�x���z���xy{x�~��xw������xyz�~{��z�x��{xx�w��x{��z�x��xyz����x�{|x������zz�X�YZ[ZYZ��}~~�w|{xw���������{��z�x��y{����y���xyz����x����xyz�v����{|x�{����w�|���z�����xyz����x�{|x���xy����y�xyz�z������xyz�~z�w���|��z�z�����xyz�}~~�w|{xw��������{��z�x�{��������yw|y�xyz����x�{|x���y{���{�z����w�xz����x���{�z�{|x�{��~{��z�x�~�w���x��xyz��z�x�}~~�w|{xw��������{��z�x�X�YZ[ZYZ�����{||���{�|z��wxy�}�}���|��z�x�}��� �¡¢£�{������¤z|x�x���xyz��~���w�w�������xyz����x�{|x���|��z�x���xyz�{����x����z{|y�~����z���~{��z�x��y{����z�|��~�xz��{���������¥X�YZ[ZYZ�Z[�¦yz�{����x����z{|y�~����z���~{��z�x��y{����w��x�w�|���z¥Z[ ¦yz����x����xyz�v����{���z�|�w�z��w����yw�wx�����zxz��w�{xw������xyz����x����xyz�v���§Z� ¦y{x�~��xw����������x��|xw����y{��z��w�z|xw�z��xy{x�xyz�}�|ywxz|x��zxz��w�z���w��xyz�}�|ywxz|x���~���z��w��{��¤����z�x��x���z��z{���{����¤��xw�wz�§�{��Z� ¦yz����x�{|x������zz�|��~�xz���~���xyz����x����xyz�v�����z�|�w�z��w��xyz�~�z|z�w���z̈|xw���©�¢�©���¢�¢�{x�xyz��{xz��x{xz��w��̈z|xw���ª����§����w��xyz����x�{|x������zz�w���x{xz��{��{��w�z������w��̈z|xw���ª�����{��{����x��yw|y��z{���xyz��{�z��{xw��x��xy{x��w�z� �����zz�{��xyz����x����xyz�v����w�|���z��w��̈z|xw���©�¢�©���¢�¢��z{���x��{��z{���{��z�z�xw�{xz����xyz�~���{��z����x����xyz�v�����~���wx��|��~�zxw���X�YZ[ZYZ�Z��¦yz�{����x����z{|y�~����z���~{��z�x��y{���xyz���z��z��|z����¥Z[ ¦yz�{���z�{xz����{���{����x��~�z�w������~{w�����xyz����z�§Z� ¦yz�{����x��w��{��������v����xy{x��z�{w�����|���z|xz��{��������yw|y�xyz�}�|ywxz|x�y{��~�z�w�������wxyyz���{��z�xw�w|{xz������{��z�x�{��~���w�z��w��}�xw|�z�£����}�}���|��z�x�}���«�¡¢£§Z� }���{����x������yw|y�xyz����x�{|x�����z����x�w�xz���x��~{��{�̈��|��x�{|x�������{xz�w{����~~�wz������z���xyz�v����y{���zz��~z�����z������xyz���xyz����x�{|x���w�xz����x��~{�§Z¬ ����v����~z�����z������z�z|x���w�|��z�z���w�|z�xyz��{�x�~{��z�x�{~~�w|{xw����{���{����x������yw|y�xyz�}�|ywxz|x��{���wxyy����~{��z�x���������w���{��z�xw�w|{xz�����{��z�x�w���y��z����w��~{�x��{��~���w�z��w��}�xw|�z�£����}�}���|��z�x�}���«�¡¢£§ZY ¦yz��y��x�{����w��{����w��w|{xz�����xyz����x�{|x���w��xyz���|��z�x{xw����z��w�z�����̈z|xw���©�¢�©�¢�x������x{�xw{xz�~�w���}~~�w|{xw���������{��z�x������z���xw��������z����������z��z�x����w�|��z�z�����xyz����z����{��wx����w����|y���|��z�x{xw��§�{��Z ®zx{w�{�z��wxyyz���~����{�x�x��̈z|xw���©�¢�̄�X�YZ[ZYZ¬�¦yz����z�������x��|xw����{�{�z��{������x�{|x����y{���{��zz��~���{���x�{����{||z~x{��z�~��|z���z������z�wz��{���{~~���{�����~{��z�x��x��̈��|��x�{|x����{���xyz�~z�|z�x{�z�����zx{w�{�z�yz������̈��|��x�{|x���{���xyz����x�{|x����y{���z�z|�xz����|��x�{|x��w��{||���{�|z��wxy�xy��z�{��zz�z�x��X�YZ[ZYZY����x{�w���{|xw������xyz����x�{|x�����}~~�w|{xw���������{��z�x��xyz�����x��|xw����{�{�z��{���}�|ywxz|x��y{����z�z�xwx�z��x���z������xyz�{||��{|��{���|��~�zxz�z������xyz�w�����{xw�������w�yz�����xyz����x�{|x����{�����|y�{|xw����y{�����x��z��zz�z��x���z�{��z~�z�z�x{xw���xy{x�°¢±�xyz�����x��|xw����{�{�z��{���}�|ywxz|x�y{�z��{�z�{��zx{w�z��z�{�w�{xw����{��wx����{�wxy�zxw|��z�w�w|{xw������xyz���|��z�x{xw�������wxxz��w��{||���{�|z��wxy�}�xw|�z�©�����xyz����~~��xw����{x{§�°�±�xy{x�xyz�����x��|xw����{�{�z��{���}�|ywxz|x�y{�z��{�z�z�y{��xw�z����|��xw�������� �wxz�w��~z|xw���§����°�±�xy{x�xyz�����x��|xw����{�{�z��{���}�|ywxz|x�y{�z��{�z�z�{�w�{xw����x��{�|z�x{w��y�����������y{x�~��~��z��xyz����x�{|x���y{����z��{����x��~�z�w������~{w�����{||���x����xyz����x�{|x��̈�|y�z�{�w�{xw�����{��wx��{����z�w�w|{xw�����w���z��w�z�����xyz����z����w����z�~z�����z�����xyz����z����{��wx����{|xw���w��xyz����z�w�xz�z�x����xyz����z��X�YZ[ZYZ���|z~x��wxy�xyz����z����~�w���{~~���{���xyz����x�{|x����y{�����x��{�z�{��{�|z�~{��z�x��x����~~�wz��������{xz�w{������z��w~�z�x��yw|y�y{�z���x��zz���z�w�z�z��{����x��z��{x�xyz��wxz�
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W�XYZYXY[�\]�]̂_̀a�bcdeafĝc_�c]�ghf�icjk�̂l�d̀gfĵ̀aam�nfàmfn�ghjcoph�_c�]̀oag�c]�ghf�qc_gj̀bgcjr�ghf_�ghf�st_fj�lh̀aa�èm�ghf�qc_gj̀bgcj�̀_m�̀nn̂ĝc_̀a�̀dco_gl�̂_�̀bbcjǹ_bf�t̂gh�ujĝbaf�v�c]�u\u�wcbodf_g�uxyxzx{|v}W�XYZY~����������������������������������������������������������������������������������������������������������W�XYZY~YZ�iĝh�f̀bh�ueeâb̀ĝc_�]cj��̀mdf_gr�ghf�qc_gj̀bgcj�lh̀aa�lo�d̂g�èmjcaalr�efggm�b̀lh�̀bbco_glr�jfbf̂egfn�_̂�ĉbfl�cj�̂_�ĉbfl�t̂gh�bhfbk��cobhfjl�̀gg̀bhfnr�̀_n�̀_m�cghfj�f�̂nf_bf�jf�ôjfn��m�ghf�st_fjr�qc_lgjobĝc_�� _̀̀pfj�cj�ujbĥgfbg�gc�nfdc_lgj̀gf�gh̀g�èmdf_gl�̀ajf̀nm�d̀nf��m�ghf�qc_gj̀bgcj�c_�̀bbco_g�c]�ghf�qclg�c]�ghf�icjk�f�òa�cj�f�bffn�ejcpjfll�èmdf_gl�̀ajf̀nm�jfbf̂�fn��m�ghf�qc_gj̀bgcj�eaol�èmjcaal�]cj�ghf�efĵcn�bc�fjfn��m�ghf�ejflf_g�ueeâb̀ĝc_�]cj��̀mdf_gr�afll�gh̀g�ecjĝc_�c]�ghf�ejcpjfll�èmdf_gl�̀ggĵ�og̀�af�gc�ghf�qc_gj̀bgcj�l� ff}W�XYZY~Y¡�¢̀bh�ueeâb̀ĝc_�]cj��̀mdf_g�lh̀aa��f��̀lfn�c_�ghf�dclg�jfbf_g�lbhfnoaf�c]��̀aofl�lo�d̂ggfn��m�ghf�qc_gj̀bgcj�̂_�̀bbcjǹ_bf�t̂gh�ghf�qc_gj̀bg�wcbodf_gl}�£hf�lbhfnoaf�c]��̀aofl�lh̀aa�̀aacb̀gf�ghf�f_ĝjf�¤òj̀_gffn�� �̀̂dod��ĵbf�̀dc_p¥�¦|§�ghf��̀ĵcol�ecjĝc_l�c]�ghf�icjk̈�¦x§�̀_m�bc_ĝ_pf_bm�]cj�bclgl�gh̀g�̀jf�̂_baonfn�̂_�ghf�¤òj̀_gffn�� �̀̂dod��ĵbf��og�_cg�cghfjt̂lf�̀aacb̀gfn�gc�̀_cghfj�â_f�̂gfd�cj�̂_baonfn�̂_�̀�qh̀_pf�sjnfj̈�̀_n�¦y§�ghf�qc_gj̀bgcj�l� ff}W�XYZY~Y¡YZ�£hf�lbhfnoaf�c]��̀aofl�lh̀aa��f�ejfèjfn�̂_�lobh�]cjdr�̀_n�loeecjgfn��m�lobh�ǹg̀�gc�lo�lg̀_ĝ̀gf�̂gl�b̀boj̀bmr�̀l�ghf�qc_lgjobĝc_�� _̀̀pfj�̀_n�ujbĥgfbg�d̀m�jf�ôjf}�£ĥl�lbhfnoaf�c]��̀aofl�lh̀aa��f�olfn�̀l�̀��̀l̂l�]cj�jf�̂ft̂_p�ghf�qc_gj̀bgcj�l�ueeâb̀ĝc_l�]cj��̀mdf_g}W�XYZY~Y¡Y¡�£hf�̀aacb̀ĝc_�c]�ghf�¤òj̀_gffn�� �̀̂dod��ĵbf�o_nfj�gĥl�©fbĝc_�ª}|}«}x�lh̀aa�_cg�bc_lĝgogf�̀�lfèj̀gf�pòj̀_gffn�d̀ �̂dod�eĵbf�]cj�ghf�qclg�c]�ghf�icjk�c]�f̀bh�̂_n̂�̂nòa�â_f�̂gfd�̂_�ghf�lbhfnoaf�c]��̀aofl}W�XYZY~Y¡Y¬�ihf_�ghf�qc_gj̀bgcj�̀aacb̀gfl�bclgl�]jcd�̀�bc_ĝ_pf_bm�gc�̀_cghfj�â_f�̂gfd�̂_�ghf�lbhfnoaf�c]��̀aoflr�ghf�qc_gj̀bgcj�lh̀aa�lo�d̂g�loeecjĝ_p�ncbodf_g̀ĝc_�gc�ghf�ujbĥgfbg�̀_n�qc_lgjobĝc_�� _̀̀pfj}W�XYZY~Y¬�ueeâb̀ĝc_l�]cj��̀mdf_g�lh̀aa�lhct�ghf�efjbf_g̀pf�c]�bcdeafĝc_�c]�f̀bh�ecjĝc_�c]�ghf�icjk�̀l�c]�ghf�f_n�c]�ghf�efĵcn�bc�fjfn��m�ghf�ueeâb̀ĝc_�]cj��̀mdf_g}�£hf�efjbf_g̀pf�c]�bcdeafĝc_�lh̀aa��f�ghf�afllfj�c]�¦|§�ghf�efjbf_g̀pf�c]�gh̀g�ecjĝc_�c]�ghf�icjk�tĥbh�h̀l�̀bgòaam��ff_�bcdeafgfn̈�cj�¦x§�ghf�efjbf_g̀pf�c�g̀̂_fn��m�n̂�̂n̂_p�¦̀§�ghf�f�ef_lf�gh̀g�h̀l�̀bgòaam��ff_�̂_bojjfn��m�ghf�qc_gj̀bgcj�c_�̀bbco_g�c]�gh̀g�ecjĝc_�c]�ghf�icjk�̀_n�]cj�tĥbh�ghf�qc_gj̀bgcj�h̀l�d̀nf�èmdf_g�cj�̂_gf_nl�gc�d̀kf�èmdf_g�eĵcj�gc�ghf�_f�g�ueeâb̀ĝc_�]cj��̀mdf_g��m�¦�§�ghf�lh̀jf�c]�ghf�¤òj̀_gffn�� �̀̂dod��ĵbf�̀aacb̀gfn�gc�gh̀g�ecjĝc_�c]�ghf�icjk�̂_�ghf�lbhfnoaf�c]��̀aofl}W�XYZY~Y�\_�̀bbcjǹ_bf�t̂gh�u\u�wcbodf_g�uxyxzx{|vr�̀_n�lo�®fbg�gc�cghfj�ejc�̂l̂c_l�c]�ghf�qc_gj̀bg�wcbodf_glr�ghf�̀dco_g�c]�f̀bh�ejcpjfll�èmdf_g�lh̀aa��f�bcdeogfn�̀l�]caactl¥W�XYZY~YYZ�£hf�̀dco_g�c]�f̀bh�ejcpjfll�èmdf_g�lh̀aa�]̂jlg�̂_baonf¥YZ £h̀g�ecjĝc_�c]�ghf�¤òj̀_gffn�� �̀̂dod��ĵbf�ejcefjam�̀aacb̀�af�gc�bcdeafgfn�icjk�̀l�nfgfjd̂_fn��m�doaĝeam̂_p�ghf�efjbf_g̀pf�c]�bcdeafĝc_�c]�f̀bh�ecjĝc_�c]�ghf�icjk��m�ghf�lh̀jf�c]�ghf�¤òj̀_gffn�� �̀̂dod��ĵbf�̀aacb̀gfn�gc�gh̀g�ecjĝc_�c]�ghf�icjk�̂_�ghf�dclg�jfbf_g�lbhfnoaf�c]��̀aofl̈Y¡ £h̀g�ecjĝc_�c]�ghf�¤òj̀_gffn�� �̀̂dod��ĵbf�ejcefjam�̀aacb̀�af�gc�d̀gfĵ̀al�̀_n�f�ôedf_g�nfâ�fjfn�̀_n�lôg̀�am�lgcjfn�̀g�ghf�l̂gf�]cj�lo�lf�of_g�̂_bcjecj̀ĝc_�̂_�ghf�bcdeafgfn�bc_lgjobĝc_�cjr�]̂�̀eejc�fn�̂_�tĵĝ_p�̂_�̀n�̀_bf��m�ghf�st_fjr�lôg̀�am�lgcjfn�c]]�ghf�l̂gf�̀g�̀�acb̀ĝc_�̀pjffn�oec_�̂_�tĵĝ_p̈Y¬ £h̀g�ecjĝc_�c]�qc_lgjobĝc_�qh̀_pf�ŵjfbĝ�fl�gh̀g�ghf�ujbĥgfbg�nfgfjd̂_flr�̂_�ghf�ujbĥgfbg�l�ejc]fll̂c_̀a�®onpdf_gr�gc��f�jf̀lc_̀�am�®olĝ]̂fn̈�̀_nY £hf�qc_gj̀bgcj�l� ffr�bcdeogfn�oec_�ghf�qclg�c]�ghf�icjk�nflbĵ�fn�̂_�ghf�ejfbfn̂_p�©fbĝc_l�ª}|}«}̄}|}|�̀_n�ª}|}«}̄}|}x�̀g�ghf�j̀gf�lg̀gfn�̂_�©fbĝc_�̄}̄}x�cjr�̂]�ghf�qc_gj̀bgcj�l� ff�̂l�lg̀gfn�̀l�̀�]̂�fn�lod�̂_�gh̀g�©fbĝc_r�̀_�̀dco_g�gh̀g��f̀jl�ghf�l̀df�j̀ĝc�gc�gh̀g�]̂�fnzlod�]ff�̀l�ghf�qclg�c]�ghf�icjk�̂_baonfn�̂_�©fbĝc_l�ª}|}«}̄}|}|�̀_n�ª}|}«}̄}|}x��f̀jl�gc�̀�jf̀lc_̀�af�flĝd̀gf�c]�ghf�ejc�̀�af�qclg�c]�ghf�icjk�oec_�̂gl�bcdeafĝc_}W�XYZY~YY¡�£hf�̀dco_g�c]�f̀bh�ejcpjfll�èmdf_g�lh̀aa�ghf_��f�jfnobfn��m¥YZ £hf�̀ppjfp̀gf�c]�̀_m�̀dco_gl�ejf�̂colam�è n̂��m�ghf�st_fj̈
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WX YZ[�\]̂ _̀ab�cd�\̀eb�d̂f�g f̂h�aZ\a�f[]\c̀i�_̀ĵff[ja[k�\̀k�d̂f�lZcjZ�aZ[�mfjZca[ja�Z\i�nf[oĉ_ipe�lcaZZ[pk�\�q[facdcj\a[�d̂f�r\e][̀a�\i�nf̂ock[k�c̀�mfacjp[�s�̂d�mtm�ûj_][̀a�mvwvxvyzs{W| m̀e�\]̂ _̀a�d̂f�lZcjZ�aZ[�q̂ àf\jâf�k̂[i�̀̂ a�c̀a[̀k�â�n\e�\�}_~ĵ àf\jâf�̂f�]\a[fc\p�i_nnpc[fb�_̀p[ii�aZ[�g f̂h�Z\i�~[[̀�n[fd̂f][k�~e�̂aZ[fi�aZ[�q̂ àf\jâf�c̀a[̀ki�â�n\e{W� �̂f�g f̂h�n[fd̂f][k�̂f�k[d[jai�kciĵo[f[k�ic̀j[�aZ[�p\ia�n\e][̀a�\nnpcj\aĉ̀ b�\̀e�\]̂ _̀a�d̂f�lZcjZ�aZ[�mfjZca[ja�]\e�lcaZẐpk�n\e][̀ab�̂f�̀_ppcde�\�q[facdcj\a[�̂d�r\e][̀a�c̀�lẐp[�̂f�c̀�n\fab�\i�nf̂ock[k�c̀�mfacjp[�s�̂d�mtm�ûj_][̀a�mvwvxvyzs{W� YZ[�iẐfad\ppb�cd�\̀eb�c̀kcj\a[k�~e�aZ[�q̂ àf\jâf�c̀�aZ[�k̂j_][̀a\aĉ̀ �f[�_cf[k�~e�}[jaĉ̀ ���z���z�â�i_~ia\̀ac\a[�nfĉf�mnnpcj\aĉ̀ i�d̂f�r\e][̀ab�̂f�f[i_pac̀��df̂]�[ff̂fi�i_~i[�_[̀ape�kciĵo[f[k�~e�aZ[��l̀[f�i�\_kcâfi�c̀�i_jZ�k̂j_][̀a\aĉ̀ {�\̀kW� �[a\c̀\�[�lcaZZ[pk�n_fi_\̀a�â�}[jaĉ̀ ���z������W�W�W��YZ[��l̀[f�\̀k�aZ[�q̂ àf\jâf�iZ\pp�\�f[[�_n̂ �̀\�]_a_\ppe�\jj[na\~p[�nf̂j[k_f[�d̂f�f[oc[l�\̀k�\nnf̂o\p�̂d�n\e][̀ai�â�}_~ĵ àf\jâfi�\̀k�aZ[�n[fj[̀a\�[�̂d�f[a\c̀\�[�Z[pk�̂̀ �}_~ĵ àf\jaib�\̀k�aZ[�q̂ àf\jâf�iZ\pp�[�[j_a[�i_~ĵ àf\jai�c̀�\jĵfk\̀j[�lcaZ�aẐi[�\�f[[][̀ai����W�W�W��t̀�a\hc̀��\jaĉ̀ �̂̀�aZ[�q̂ àf\jâf�i�mnnpcj\aĉ̀ i�d̂f�r\e][̀ab�aZ[�q̂ ìaf_jaĉ̀ ��\̀\�[f�\̀k�mfjZca[ja�iZ\pp�~[�[̀acap[k�â�f[pe�̂̀ �aZ[�\jj_f\je�\̀k�ĵ]np[a[̀[ii�̂d�aZ[�c̀d̂f]\aĉ̀ �d_f̀ciZ[k�~e�aZ[�q̂ àf\jâf�\̀k�i_jZ�\jaĉ̀ �iZ\pp�̀̂ a�~[�k[[][k�â�~[�\�f[nf[i[̀a\aĉ̀ �aZ\a��z��aZ[�q̂ ìaf_jaĉ̀ ��\̀\�[f�̂f�mfjZca[ja�Z\o[�]\k[�\�k[a\cp[k�[�\]c̀\aĉ̀ b�\_kcab�̂f�\fcaZ][acj�o[fcdcj\aĉ̀ �̂d�aZ[�k̂j_][̀a\aĉ̀ �i_~]caa[k�c̀�\jĵfk\̀j[�lcaZ�}[jaĉ̀ ���z���z�̂f�âZ[f�i_nn̂fac̀��k\a\{��v��aZ\a�aZ[�q̂ ìaf_jaĉ̀ ��\̀\�[f�̂f�mfjZca[ja�Z\o[�]\k[�[�Z\_iaco[�̂f�ĵ àc̀_̂_i�̂̀ �ica[�c̀in[jaĉ̀ i{�̂f��w��aZ\a�aZ[�q̂ ìaf_jaĉ̀ ��\̀\�[f�̂f�mfjZca[ja�Z\o[�]\k[�[�\]c̀\aĉ̀ i�â�\ij[fa\c̀�Ẑl�̂f�d̂f�lZ\a�n_fn̂i[i�aZ[�q̂ àf\jâf�Z\i�_i[k�\]̂ _̀ai�nf[oĉ_ipe�n\ck�̂̀�\jĵ_̀a�̂d�aZ[�q̂ àf\ja��}_jZ�[�\]c̀\aĉ̀ ib�\_kcaib�\̀k�o[fcdcj\aĉ̀ ib�cd�f[�_cf[k�~e�aZ[��l̀[fb�lcpp�~[�n[fd̂f][k�~e�aZ[��l̀[f�i�\_kcâfi�\jac̀��c̀�aZ[�îp[�c̀a[f[ia�̂d�aZ[��l̀[f����W�W�W����j[na�lcaZ�aZ[��l̀[f�i�nfĉf�\nnf̂o\pb�aZ[�q̂ àf\jâf�iZ\pp�̀̂ a�]\h[�\ko\̀j[�n\e][̀ai�â�i_nnpc[fi�d̂f�]\a[fc\pi�̂f�[�_cn][̀a�lZcjZ�Z\o[�̀̂ a�~[[̀�k[pco[f[k�\̀k�iâf[k�\a�aZ[�ica[����W�W�W��td�dc̀\p�ĵ]np[aĉ̀ �̂d�aZ[�g f̂h�ci�]\a[fc\ppe�k[p\e[k�aZf̂_�Z�̀̂�d\_pa�̂d�aZ[�q̂ àf\jâfb�aZ[̀�aZ[��l̀[f�iZ\pp�n\e�aZ[�q̂ àf\jâf�\̀e�\kkcaĉ̀ \p�\]̂ _̀ai�c̀�\jĵfk\̀j[�lcaZ�mfacjp[�s�̂d�mtm�ûj_][̀a�mvwv�vyzs���co[�n[fj[̀a�������̂ [̀���̂�f[a\c̀\�[�f[k_jaĉ̀ �nfĉf�â�}_~ia\̀ac\p�q̂]np[aĉ̀ �̂d�aZ[�[̀acf[�g f̂h�\̀k�\pp�jp̂i[̂_a�n\n[fl̂fh�f[j[co[k�\̀k�\nnf̂o[k��������n̂ �̀}_~ia\̀ac\p�q̂]np[aĉ̀ �̂d�aZ[�g f̂hb�aZ[�n\e][̀a�iZ\pp�~[�p[ii�al̂�ac][i�aZ[�o\p_[�̂d�\̀e�f[]\c̀c̀��g f̂h�â�~[�ĵ]np[a[k�\i�aZ[�q̂ ìaf_jaĉ̀ ��\̀\�[f�f[ĵ]][̀ki�\̀k�aZ[�mfjZca[ja�k[a[f]c̀[i�d̂f�c̀ĵ]np[a[�g f̂h�\̀k�\̀�\]̂ _̀a�̀[j[ii\fe�â�i\acide�\̀e�jp\c]ib�pc[̀i�̂f��_k�][̀ai�\�\c̀ia�aZ[�q̂ àf\jâf�aZ\a�Z\o[�̀̂ a�~[[̀�i_ca\~pe�kcijZ\f�[k�����WXW���c̀\p�r\e][̀a�gZ[f[�aZ[�q̂ àf\ja�}_]�ci��\i[k�̂̀�\�}acn_p\a[k�}_]�c̀\p�n\e][̀ab�ĵ ìaca_ac̀��aZ[�[̀acf[�_̀n\ck�~\p\̀j[�̂d�aZ[�q̂ àf\ja�}_]b�iZ\pp�~[�]\k[�~e�aZ[��l̀[f�â�aZ[�q̂ àf\jâf�lZ[̀�
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WX YZ[�\]̂Y_̀aY]_�Z̀b�cdeef�g[_c]_h[i�YZ[�\]̂Y_̀aY�[ja[gY�c]_�YZ[�\]̂Y_̀aY]_kb�_[bg]̂blmlelYf�Y]�a]__[aY�n]_o�̀b�g_]pli[i�l̂�q[aYl]̂�rsts�]c�uvu�w]adh[̂Y�usxsyszr{|�̀̂i�Y]�b̀Ylbcf�]YZ[_�_[}dl_[h[̂Yb|�lc�`̂f|�~ZlaZ�[jY[̂i�m[f]̂i�cl̂̀e�g̀fh[̂Y��W� YZ[�\]̂Y_̀aY]_�Z̀b�bdmhlYY[i�̀�cl̂̀e�̀aa]d̂Yl̂��c]_�YZ[�\]bY�]c�YZ[�n]_o|�gd_bd̀ Ŷ�Y]�YZ[��̀me[�]c�\]̂Y[̂Yb�\qv��]_h̀Y|�w[Y[_hl̂̀Yl]̂�]c�YZ[�\]bY�]c�YZ[�n]_o�~Z[̂�g̀fh[̂Y�lb�]̂�YZ[�m̀blb�]c�YZ[�\]bY�]c�YZ[�n]_o|�~lYZ�]_�~lYZ]dY�̀��d̀_̀̂ Y[[i�� j̀lhdh�g̀fh[̂Y��̀̂iW� �̀cl̂̀e�\[_YlclàY[�c]_��̀fh[̂Y�]_��_]�[aY�\[_YlclàY[�c]_��̀fh[̂Y�Z̀b�m[[̂�lbbd[i�mf�YZ[�u_aZlY[aY��bdaZ�cl̂̀e�g̀fh[̂Y�bZ̀ee�m[�h̀i[�mf�YZ[��~̂[_�̂]Y�h]_[�YZ̀ �̂xz�ìfb�̀cY[_�YZ[�lbbd̀ â[�]c�YZ[�cl̂̀e�\[_YlclàY[�c]_��̀fh[̂Y�]_��_]�[aY�\[_YlclàY[�c]_��̀fh[̂Y|�]_�̀b�c]ee]~b�t��������̀ee�ae]b[]dY�g̀g[_~]_o�g[_�aZ[aoelbY��[c[_�Y]�qg[alclàYl]̂�q[aYl]̂�zr���zr�y�\Z[aoelbY�c]_��_]�[aY�\e]b[]dY�̀̂i��_]a[bbl̂��]c��l̂̀e��̀fh[̂Yt������W�WXWX��l̂̀e�g̀fh[̂Y|�a]̂bYlYdYl̂��YZ[�[̂Yl_[�d̂g̀li�m̀è̂a[�]c�YZ[�\]̂Y_̀aY�qdh|�bZ̀ee�m[�h̀i[�mf�YZ[��~̂[_�Y]�YZ[�\]̂Y_̀aY]_�~Z[̂�WX YZ[�\]̂Y_̀aY]_�Z̀b�cdeef�g[_c]_h[i�YZ[�\]̂Y_̀aY�[ja[gY�c]_�YZ[�\]̂Y_̀aY]_kb�_[bg]̂blmlelYf�Y]�a]__[aY�n]_o�̀b�g_]pli[i�l̂�u_Ylae[�rs�]c�uvu�w]adh[̂Y�usxsyszr{|�̀̂i�Y]�b̀Ylbcf�]YZ[_�_[}dl_[h[̂Yb|�lc�̀̂f|�~ZlaZ�[jY[̂i�m[f]̂i�cl̂̀e�g̀fh[̂Y��̀̂iW� �̀cl̂̀e�\[_YlclàY[�c]_��̀fh[̂Y�]_��_]�[aY�\[_YlclàY[�c]_��̀fh[̂Y�Z̀b�m[[̂�lbbd[i�mf�YZ[�u_aZlY[aYt���W�WXW���Z[��~̂[_kb�cl̂̀e�g̀fh[̂Y�Y]�YZ[�\]̂Y_̀aY]_�bZ̀ee�m[�h̀i[�̂]�èY[_�YZ̀ �̂xz�ìfb�̀cY[_�YZ[�lbbd̀ â[�]c�YZ[�cl̂̀e�\[_YlclàY[�c]_��̀fh[̂Y�]_��_]�[aY�\[_YlclàY[�c]_��̀fh[̂Y|�]_�̀b�c]ee]~b������W�W���l̂̀e��̀fh[̂Y�nZ[_[�YZ[�\]̂Y_̀aY�qdh�lb��̀b[i�]̂�YZ[�\]bY�]c�YZ[�n]_o�~lYZ�]_�~lYZ]dY�̀��d̀_̀̂ Y[[i�� j̀lhdh��_la[v̂�̀iilYl]̂�Y]�]YZ[_�_[}dl_[i�lY[hb|�l̂aedil̂��mdY�̂]Y�elhlY[i�Y]�YZ]b[�b[Y�c]_YZ�l̂�q[aYl]̂��tstr�̀m]p[�`̂i�YZ]b[��_[}dl_[i�d̂i[_�q[aYl]̂�{trz�]c�YZ[��[̂[_̀e�\]̂ilYl]̂b|�YZ[�cl̂̀e�uggelàYl]̂�c]_��̀fh[̂Y�hdbY�m[�àa]hg̀ l̂[i�mf�YZ[�c]ee]~l̂�|�̀ee�l̂�c]_h�̀̂i�bdmbỲ̂a[�b̀Ylbc̀aY]_f�Y]�YZ[��~̂[_�̀̂i�l̂�a]hgel̀̂a[�~lYZ�̀ggelàme[�è~� WX g[_h̀ [̂̂Y�a[_YlclàY[�b��]c�]aadg̀ âf�]_�db[�lbbd[i�mf�YZ[�̀gg_]g_l̀Y[��]p[_̂h[̂Ỳe�̀dYZ]_lYf�W� èe�h̀ l̂Y[̂`̂a[�̀̂i�]g[_̀Yl̂��h̀ d̂̀eb�W� h̀_o[i�b[Yb�]c�cl[ei�i_̀~l̂�b�̀̂i�bg[alclàYl]̂b�_[ce[aYl̂���̀b�mdleY��a]̂ilYl]̂b�W� _[g_]idalme[��fè_�i_̀~l̂�b�_[ce[aYl̂��YZ[�e]àYl]̂�]c�̀̂f�a]̂a[̀e[i�dYlelYl[b|�h[aZ̀ l̂àe�̀̂i�[e[aY_làe�bfbY[hb|�̀̂i�YZ[l_�a]hg]̂[̂Yb�W� b̀bl�̂h[̂Yb�]c�̀ee��d̀_̀̂ Y[[b�̀̂i�~̀__̀̂ Yl[b�Y]�YZ[�\]̂Y_̀aY]_�c_]h�qdma]̂Y_̀aY]_b|�h̀Y[_l̀eh[̂|�p[̂i]_b|�]_�h̀ d̂c̀aYd_[_b|�Y]�[YZ[_�~lYZ�̀�elbY�]c�YZ[l_�̂̀h[b|�ìi_[bb[b|�Y[e[gZ]̂[�̂dhm[_b|�̀̂i�a]__[bg]̂il̂���d̀_̀̂ Y[[b�̀̂i�~̀__̀̂ Yl[b�c_]h�[̀aZ��̀̂iW� èe�]YZ[_�l̂c]_h̀Yl]̂�̀̂i�h̀Y[_l̀eb�_[}dl_[i�Y]�a]hgef�~lYZ�YZ[�_[}dl_[h[̂Yb�]c�YZ[�\]̂Y_̀aY�w]adh[̂Yb�]_�_[̀b]̂ m̀ef�_[}d[bY[i�mf�YZ[��~̂[_|�u_aZlY[aY|�]_�\]̂bY_daYl]̂��`̂ �̀[_t���W�W�WX��l̂̀e�g̀fh[̂Y|�a]̂bYlYdYl̂��YZ[�[̂Yl_[�d̂g̀li�m̀è̂a[�]c�YZ[�\]̂Y_̀aY�qdh|�bZ̀ee�m[�h̀i[�mf�YZ[��~̂[_�Y]�YZ[�\]̂Y_̀aY]_�~Z[̂WX YZ[�\]̂Y_̀aY]_�Z̀b�cdeef�g[_c]_h[i�YZ[�\]̂Y_̀aY�[ja[gY�c]_�YZ[�\]̂Y_̀aY]_kb�_[bg]̂blmlelYf�Y]�a]__[aY�n]_o�̀b�g_]pli[i�l̂�u_Ylae[�rs�]c�uvu�w]adh[̂Y�usxsyszr{|�̀̂i�Y]�b̀Ylbcf�]YZ[_�_[}dl_[h[̂Yb|�lc�̀̂f|�~ZlaZ�[jY[̂i�m[f]̂i�cl̂̀e�g̀fh[̂Y�W� YZ[�\]̂Y_̀aY]_�Z̀b�bdmhlYY[i�̀�cl̂̀e�̀aa]d̂Yl̂��c]_�YZ[�\]bY�]c�YZ[�n]_o|�gd_bd̀ Ŷ�Y]��jZlmlY��|�w[Y[_hl̂̀Yl]̂�]c�YZ[�\]bY�]c�YZ[�n]_o�̀̂i�̀�cl̂̀e�uggelàYl]̂�c]_��̀fh[̂Y��̀̂iW� �̀cl̂̀e�\[_YlclàY[�c]_��̀fh[̂Y�]_��_]�[aY�\[_YlclàY[�c]_��̀fh[̂Y�Z̀b�m[[̂�lbbd[i�mf�YZ[�u_aZlY[aY�l̂�àa]_ì â[�~lYZ��jZlmlY��|�w[Y[_hl̂̀Yl]̂�]c�YZ[�\]bY�]c�YZ[�n]_ot���W�W�W���Z[��~̂[_kb�cl̂̀e�g̀fh[̂Y�Y]�YZ[�\]̂Y_̀aY]_�bZ̀ee�m[�h̀i[�̂]�èY[_�YZ̀ �̂xz�ìfb�̀cY[_�YZ[�lbbd̀ â[�]c�YZ[�cl̂̀e�\[_YlclàY[�c]_��̀fh[̂Y�]_��_]�[aY�\[_YlclàY[�c]_��̀fh[̂Y|�]_�̀b�c]ee]~b���
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STUTUTTUTV�WXY�ZY[\�]Ŷ_̀aYb]�ca�daYb�XY[Yef�aXcgg�\Ycf�f̀Z�]h̀fhYcgYb]�ca�bYiefYb�XY[Yef�cfb�ZXY�a_chYa�jYXefb�f̀[\cggk�hg̀aYb�b̀ [̀a�adhX�ca�efZY[è[a�̀i�hcjefYZalS�TUTUTTUTm�WXY�ZY[\a�]\cfdichZd[Y[]�̀[�]ad__geY[]�\Ycf�cfk�_Y[àf�̀[�YfZeZk�nXehX�h̀fZ[chZa�Z̀�id[feaX�\cZY[ecga�Z̀�c�òfZ[chZ̀[p�qdjh̀fZ[chZ̀[p�̀[�cfk�qdjradjh̀fZ[chZ̀[�ì[�daY�cZ�ZXY�aeZY�̀i�ZXY�s[̀tYhZlS�TUTUTTUTu�]ve[efw]�aXcgg�jY�dfbY[aZ̀̀ b�Z̀�\Ycf�ne[Ya�̀[�hcjgYa�neZX�h̀fbdeZp�ieZZefwap�j̀ Ŷap�YZhlp�efaZcggYb�h̀\_gYZYlS�TUTUTTUTx�]se_efw]�aXcgg�jY�dfbY[aZ̀̀ b�Z̀�\Ycf�cgg�_e_Yap�ieZZefwap�fe__gYap�ycgyYa�cfb�cgg�chhYaà[eYa�h̀ffYhZYb�ZXY[YZ̀lS�TUTUTTUTz�WXY�òfZ[chZ�We\Y�ea�ZXY�_Y[èb�̀i�Ze\Y�a_YheieYb�ef�{[ZehgY�|�̀i�ZXY�{w[YY\YfZ�ì[�h̀\_gYZèf�̀i�ZXY�v [̀}lS�TUTUTTUT~�WY[\a�f̀Z�̀ZXY[neaY�bYiefYb�XY[Yef�aXcgg�XcyY�ZXY�\Ycfefwa�aYZ�ì[ZX�YgaYnXY[Y�ef�ZXY�òfZ[chZ��̀hd\YfZalS�TU��������������������������������������������������S�TU�UT�WXY�efZYfZ�̀i�ZXY�òfZ[chZ��̀hd\YfZa�ea�Z̀�efhgdbY�cgg�eZY\a�fYhYaac[k�ì[�ZXY�_[̀_Y[�ŶYhdZèf�cfb�h̀\_gYZèf�ì�ZXY�v [̀}�jk�ZXY�òfZ[chZ̀[l�WXY�òfZ[chZ��̀hd\YfZa�c[Y�h̀\_gY\YfZc[kp�cfb�nXcZ�ea�[Y�de[Yb�jk�̀fY�aXcgg�jY�ca�jefbefw�ca�ei�[Y�de[Yb�jk�cgg��_Y[ì[\cfhY�jk�ZXY�òfZ[chZ̀[�aXcgg�jY�[Y�de[Yb�̀fgk�Z̀�ZXY�ŶZYfZ�h̀faeaZYfZ�neZX�ZXY�òfZ[chZ��̀hd\YfZa�cfb�[Ycàfcjgk�efiY[cjgY�i[̀\�ZXY\�ca�jYefw�fYhYaac[k�Z̀�_[̀bdhY�ZXY�efbehcZYb�[YadgZal��Z�ea�efZYfbYb�ZXcZ�cgg�_gd\jefwp�\YhXcfehcgp�YgYhZ[ehcgp�cfb�̀ZXY[�akaZY\a�negg�jY�h̀\_gYZY�cfb�ef�_[̀_Y[�̀_Y[cZèfp�cfb�ZXcZ�cgg�h̀faZ[dhZèf�h̀\_̀fYfZap�nXYZXY[�_c[Z�̀i�adhX�akaZY\a�̀[�̀ZXY[neaYp�negg�jY�h̀\_gYZY�cfb�ef�h̀\_gecfhY�neZX�chhY_ZYb�h̀faZ[dhZèf�_[chZehY�d_̀f�h̀\_gYZèf�̀i�ZXY�v [̀}l��yYf�ei�eZY\a�c[Y�\eaaefw�i[̀\�ZXY��[cnefwa�̀[�q_YheiehcZèfap�jdZ�c[Y�f̀[\cggk�[Y�de[Yb�ì[�_[̀_Y[�̀_Y[cZèf�̀i�_gd\jefwp�\YhXcfehcgp�YgYhZ[ehcgp�cfb�̀ZXY[�akaZY\ap�[̀�Z̀�h̀\_gYZY�̀ZXY[neaY�efh̀\_gYZY�h̀faZ[dhZèfp�̀[�Z̀�\YYZ�ẁyY[fefw�h̀bY�[Y�de[Y\YfZap�ZXYk�aXcgg�jY�efhgdbYb�jk�ZXY�òfZ[chZ̀[p�dfgYaa�XY�àdwXZ�cfb�[YhYeyYb�h̀fZ[cbehZ̀[k�efZY[_[YZcZèf�̀[�hgc[eiehcZèf�i[̀\�ZXY�{[hXeZYhZlS�TU�UTUT�WXY�efycgebeZk�̀i�cfk�_[̀yeaèf�̀i�ZXY�òfZ[chZ��̀hd\YfZa�aXcgg�f̀Z�efycgebcZY�ZXY�òfZ[chZ�̀[�eZa�[Y\cefefw�_[̀yeaèfal��i�eZ�ea�bYZY[\efYb�ZXcZ�cfk�_[̀yeaèf�̀i�ZXY�òfZ[chZ�yègcZYa�cfk�gcnp�̀[�ea�̀ZXY[neaY�efycgeb�̀[�dfYfì[hYcjgYp�ZXYf�ZXcZ�_[̀yeaèf�aXcgg�jY�[YyeaYb�Z̀�ZXY�ŶZYfZ�fYhYaac[k�Z̀�\c}Y�ZXcZ�_[̀yeaèf�gYwcg�cfb�Yfì[hYcjgYl��f�adhX�hcaY�ZXY�òfZ[chZ�aXcgg�jY�h̀faZ[dYbp�Z̀�ZXY�idggYaZ�ŶZYfZ�_Y[\eZZYb�jk�gcnp�Z̀�weyY�YiiYhZ�Z̀�ZXY�_c[ZeYa��efZYfZèfa�cfb�_d[_̀aYa�ef�ŶYhdZefw�ZXY�òfZ[chZlS�TU�UTU��WXY�òfZ[chZ̀[�cfb�eZa�qdjh̀fZ[chZ̀[a�aXcgg�YycgdcZY�cfb�acZeaik�ZXY\aYgyYa�ca�Z̀�ZXY�h̀fbeZèfa�cfb�ge\eZcZèfa�dfbY[�nXehX�ZXY�v [̀}�ea�Z̀�jY�_Y[ì[\Ybp�efhgdbefw�neZX̀dZ�ge\eZcZèf�����g̀hcZèfp�gck̀dZp�cfb�fcZd[Y�̀i�ZXY�s[̀tYhZ�aeZY�cfb�ad[[̀dfbefw�c[Ycap�����wYfY[cggk�_[Yycegefw�hge\cZeh�h̀fbeZèfap��|��cfZehe_cZYb�gcj̀[�ad__gk�cfb�h̀aZap�����cycegcjegeZk�cfb�h̀aZ�̀i�\cZY[ecgap�Z̀̀ gap�Y�de_\YfZp������nfY[�̀hhd_cfhk�[Y�de[Y\YfZa�cfb�h̀faZ[cefZap�����aeZY�aciYZk�g̀weaZeha�_gcf�cfb�cfk�_XcaYb�h̀faZ[dhZèf�_gcf�cfb�� ��̀ZXY[�ae\egc[�eaadYal�WXY��nfY[�caad\Ya�f̀�[Ya_̀faejegeZk�̀[�gecjegeZk�ì[�ZXY�_Xkaehcg�h̀fbeZèf�̀[�aciYZk�̀i�ZXY�s[̀tYhZ�aeZY�̀[�cfk�e\_[̀yY\YfZa�g̀hcZYb�̀f�ZXY�s[̀tYhZ�aeZYl�WXY�òfZ[chZ̀[�aXcgg�jY�àgYgk�[Ya_̀faejgY�ì[�_[̀yebefw�c�aciY�_gchY�ì[�ZXY�_Y[ì[\cfhY�̀i�ZXY�v [̀}l�¡̀�cbtdaZ\YfZa�negg�jY�\cbY�ef�YeZXY[�ZXY�òfZ[chZ�qd\�̀[�òfZ[chZ�We\Y�ì[�cfk�icegd[Y�jk�ZXY�òfZ[chZ̀[�̀[�cfk�qdjh̀fZ[chZ̀[�Z̀�h̀\_gk�neZX�ZXY�[Y�de[Y\YfZa�̀i�ZXea�qYhZèf��l�l�l�lS�TU�U���[wcfe¢cZèf�̀i�ZXY�q_YheiehcZèfa�efZ̀�beyeaèfap�aYhZèfa�cfb�c[ZehgYap�cfb�c[[cfwY\YfZ�̀i��[cnefwa�aXcgg�f̀Z�h̀fZ[̀g�ZXY�òfZ[chZ̀[�ef�beyebefw�ZXY�v [̀}�c\̀ fw�qdjh̀fZ[chZ̀[a�̀[�ef�YaZcjgeaXefw�ZXY�ŶZYfZ�̀i�v [̀}�Z̀�jY�_Y[ì[\Yb�jk�cfk�Z[cbYl��faZ[dhZèfa�cfb�̀ZXY[�efì[\cZèf�id[feaXYb�ef�ZXY�q_YheiehcZèfa�efhgdbefwp�neZX̀dZ�ge\eZcZèfp�eZY\a�ef�h̀ffYhZèf�neZX�_[Yicj[ehcZYb�̀[�_[YiefeaXYb�eZY\ap�c[Y�f̀Z�efZYfbYb�Z̀�ad_Y[aYbY�ǹ[}�cw[YY\YfZa�jYZnYYf�Y\_g̀kY[a�cfb�Y\_g̀kYYal�qX̀dgb�ZXY�q_YheiehcZèfa�h̀figehZ�neZX�adhX�ǹ[}�cw[YY\YfZap�ZXY�ǹ[}�cw[YY\YfZa�aXcgg�jY�ìgg̀nYbp�_[̀yebYb�adhX�eZY\a�c[Y�_[̀yebYb�cfb�iefeaXYb�ca�a_YheieYb�ef�ZXY�òfZ[chZ��̀hd\YfZal��i�fYhYaac[kp�adhX�ǹ[}�aXcgg�jY�_Y[ì[\Yb�̀f�ZXY�s[̀tYhZ�aeZYp�efaZYcb�̀i�cZ�ZXY�aX̀_p�jk�c__[̀_[ecZY�gcj̀[�cfb�ef�chh̀[bcfhY�neZX�ZXY�[Y�de[Y\YfZa�̀i�ZXY��[cnefwa�cfb�q_YheiehcZèfalS�TU�UV�£fgYaa�̀ZXY[neaY�aZcZYb�ef�ZXY�òfZ[chZ��̀hd\YfZap�ǹ[ba�ZXcZ�XcyY�nYggr}f̀nf�ZYhXfehcg�̀[�h̀faZ[dhZèf�efbdaZ[k�\Ycfefwa�c[Y�daYb�ef�ZXY�òfZ[chZ��̀hd\YfZa�ef�chh̀[bcfhY�neZX�adhX�[Yh̀wfe¢Yb�\Ycfefwal
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S�TUVUW�XY�Z[\�\]\YZ�̂_�̀YâYb̀bZ\Yà\b�c̀Z[̀Y�̂d�e\Zc\\Y�fgdZb�̂_�Z[\�ĥYZdgaZ�îajk\YZb�̂d�e\Zc\\Y�Z[\�ĥYZdgaZ�îajk\YZb�gYl�gffm̀agem\�bZgYlgdlbn�âl\b�gYl�̂dl̀YgYa\bn�Z[\�ĥYZdgaẐd�b[gmm�opq�fd̂]̀l\�Z[\�e\ZZ\d�rjgm̀Zs�̂d�td\gZ\d�rjgYZ̀Zs�̂_�ĉdu�̂d�ovq�âkfms�c̀Z[�Z[\�k̂ d\�bZd̀Yt\YZ�d\rj̀d\k\YZbw�\̀Z[\d�̂d�êZ[�̀Y�gaâdlgYa\�c̀Z[�Z[\�xda[̀Z\aZyb�̀YZ\dfd\ZgZ̀̂Yz�{[\d\�Z[\�ĥYZdgaẐd�f\da\̀]\b�g�âY_m̀aZn�̀Z�b[gmm�̀Y_̂dk�Z[\�xda[̀Z\aZ�gYl�|cY\d�Z[\d\̂_�gYl�d\rj\bZ�g�l\àb̀̂Y�_d̂k�Z[\�xda[̀Z\aZn�c[̀a[�b[gmm�e\�fd̂kfZms�âkkjỲagZ\l�es�Z[\�xda[̀Z\aZ�Ẑ�Z[\�ĥYZdgaẐd�b̂�gb�ŶZ�Ẑ�agjb\�gYs�l\mgs�̀Y�Z[\�f\d_̂dkgYa\�̂_�Z[\�{ d̂uz�xYs�{ d̂u�f\d_̂dk\l�g_Z\d�f\da\̀]̀Yt�Z[\�âY_m̀aZ�gYl�fd̀̂d�Ẑ�d\b̂mjZ̀̂Y�es�Z[\�xda[̀Z\aZ�b[gmm�e\�gZ�Z[\�ĥYZdgaẐdyb�d̀buz�}[\�Z\dkb�gYl�fd̂]̀b̀̂Yb�̂_�Z[̀b�~\aZ̀̂Y�pzvz�n�[̂c\]\dn�b[gmm�ŶZ�d\m̀\]\�Z[\�ĥYZdgaẐd�̂_�gYs�̂_�Z[\�̂em̀tgZ̀̂Yb�b\Z�_̂dZ[�\mb\c[\d\�[\d\̀YzUT }[\�ĥYZdgaẐd�b[gmm�ŶZ�bagm\�idgc̀Ytbz�ìk\Yb̀̂Yb�̂Y�mgdt\�bagm\�ldgc̀Ytb�Zgu\�fd\a\l\Ya\�̂]\d�l̀k\Yb̀̂Yb�̂Y�bkgmm�bagm\�ldgc̀Ytbz�}[\�ĥYZdgaẐd�b[gmm�ŶZ̀_s�Z[\�xda[̀Z\aZ�̀_�gll̀Z̀̂Ygm�l̀k\Yb̀̂Yb�gd\�Y\\l\lz�}[\�ĥYZdgaẐd�b[gmm�_̀\ml�]\d̀_s�gmm�l̀k\Yb̀̂YbzUV �\_̂d\�̂dl\d̀Yt�gYs�kgZ\d̀gmb�̂d�l̂ Ỳt�gYs�ĉdun�Z[\�ĥYZdgaẐd�gYl�\ga[�~jeâYZdgaẐd�b[gmm�]\d̀_s�k\gbjd\k\YZb�gZ�Z[\��d̂�\aZ�~̀Z\�gYl�b[gmm�e\�d\bf̂Yb̀em\�_̂d�Z[\�âdd\aZY\bb�̂_�bja[�k\gbjd\k\YZbz�}[\�ĥYZdgaẐd�b[gmm�âY_̀dk�gmm�l̀k\Yb̀̂Yb�es�_̀\ml�k\gbjd̀Ytz��̂�\�Zdg�a[gdt\�̂d�âkf\YbgZ̀̂Y�c̀mm�e\�gmm̂c\l�̂Y�gaâjYZ�̂_�l̀__\d\Ya\b�e\Zc\\Y�gaZjgm�l̀k\Yb̀̂Yb�gYl�Z[\�l̀k\Yb̀̂Yb�̀Yl̀agZ\l�̂Y�Z[\�idgc̀Ytbz�xYs�l̀__\d\Ya\�Z[gZ�kgs�e\�_̂jYl�b[gmm�e\�bjek̀ZZ\l�Ẑ�Z[\�xda[̀Z\aZ�_̂d�d\b̂mjZ̀̂Y�e\_̂d\�fd̂a\\l̀Yt�c̀Z[�Z[\�{ d̂uzU� X_�g�k̀Ŷd�a[gYt\�̀Y�Z[\�{ d̂u�̀b�_̂jYl�Y\a\bbgds�lj\�Ẑ�gaZjgm�_̀\ml�âYl̀Z̀̂Ybn�Z[\�ĥYZdgaẐd�b[gmm�bjek̀Z�l\Zg̀m\l�ldgc̀Ytb�̂_�bja[�l\fgdZjd\�_̂d�Z[\�gffd̂]gm�es�Z[\�xda[̀Z\aZ�e\_̂d\�kgùYt�Z[\�a[gYt\zUW h\dZg̀Y�f̂dZ̀̂Yb�̂_�Z[\�~f\à_̀agZ̀̂Yb�gd\�cd̀ZZ\Y�̀Y�âYl\Yb\l�̂jZm̀Y\�_̂dk�gYl�̂k̀ZZ\l�ĉdlb�gd\�Ẑ�e\�bjffm̀\l�es�̀Y_\d\Ya\z��gk̀Yt�̂_�gY�gdZ̀am\�̂d�̂f\dgZ̀̂Yb�b[gmm�[g]\�Z[\�\__\aZ�̂_�bZgZ̀Yt��ĥYZdgaẐd�b[gmm�_jdỲb[n�̀YbZgmm�gYl�âkfm\Z\��bg̀l�̂f\dgZ̀̂Y�̂d�gdZ̀am\�jYm\bb�̀Z�̀b�_jdZ[\d�rjgm̀_̀\l�̀Y�Z[\�âYZ\�Z�̀Y�c[̀a[�̀Z�gff\gdbzU� {[\Y�d\_\d\Ya\�̀b�kgl\�Ẑ�bf\à_̀agZ̀̂Yb�̂_�g�kgYj_gaZjd\dn�Zdgl\�gbb̂àgZ̀̂Yn�t̂]\dYk\YZgm�gt\Yasn�d\_\d\Ya\�bZgYlgdl�̂d�b̀k̀mgd�b̂jda\�obja[�gb�x~}�n�x~xn�xX~hn�xhXn�\Zazq�bja[�̀b�kgl\�fgdZ�̂_�Z[\b\�~f\à_̀agZ̀̂Ybn�[g]̀Yt�Z[\�_̂da\�gYl�\__\aZ�gb�Z[̂jt[�d\fd̂lja\l�[\d\̀Yn�gYl�jf̂Y�\YZ\d̀Yt�̀YẐ�Z[\�ĥYZdgaZ�Z[\�ĥYZdgaẐd�gauŶcm\lt\b�[̀b�_gk̀m̀gd̀Zs�c̀Z[�Z[̂b\�f\dZg̀ỲYt�Ẑ�[̀b�ĉduz�}[\�lgZ\�̂_�Z[\�d\_\d\Ya\�bZgYlgdl�b[gmm�e\�Z[\�mgZ\bZ�\l̀Z̀̂Y�gZ�Z[\�Z̀k\�̂_�b̀tỲYt�Z[\�ĥYZdgaZ�\�a\fZ�gb�bf\à_̀agmms�Ỳl̀agZ\l�̂Z[\dc̀b\zU� }[\�ĥYZdgaZ�idgc̀Ytb�gd\�̀YZ\Yl\l�Ẑ�b[̂c�Z[\�t\Y\dgm�gddgYt\k\YZn�l\b̀tYn�gYl�\�Z\YZ�̂_�Z[\�{ d̂u�gYl�gd\�fgdZms�l̀gtdgkkgZ̀az�}[\s�gd\�ŶZ�̀YZ\Yl\l�Ẑ�e\�bagm\l�_̂d�gYs�fjdf̂b\n�̂d�Ẑ�b\d]\�gb�b[̂f�ldgc̀Ytbz�}[\�ĥYZdgaẐd�gYl�̀Zb�~jeâYZdgaẐdb�c̀mm�â f̂\dgZ\�c̀Z[�gmm�̂Z[\d�âYZdgaẐdb�gYl�Z[\̀d�d\bf\aZ̀]\�bjeâYZdgaẐdb�̀Y�l\Z\dk̀ỲYt�Z[\�âYbZdjaZ̀̂Y�̂_�bsbZ\kbn�djYỲYt�̂_�f̀f\n�gYl�m̂agZ̀Yt�\rj̀fk\YZz�}[\�ĥYZdgaẐd�gtd\\b�Z[gZ�Z[\�_g̀mjd\�Ẑ�d\f\gZ�Zsf̀agm�l\Zg̀mbn�_̀tjd\bn�̂d�ŶZ\b�̂Y�gmm�ĥYZdgaZ�idgc̀Ytb�̂d�̂Z[\d�ĥYZdgaZ�îajk\YZb�c̀mm�ŶZ�e\�g�egb̀b�_̂d�amg̀kb�_̂d�gll̀Z̀̂Ygm�âbZ�̂d�Z̀k\zU� xYs�Y\a\bbgds�]gd̀gZ̀̂Yb�̀Y�d̂jZ̀Yt�̂d�̀YbZgmmgZ̀̂Y�b[gmm�e\�kgl\�Ẑ�âY_̂dk�Ẑ�Z[\�̀YZ\YZ�̂_�Z[\�ĥYZdgaZ�îajk\YZb�c̀Z[̂jZ�gll̀Z̀̂Ygm�âbZbz�{[\d\�Z[\d\�gd\�̀YZ\db\aZ̀̂Yb�̂d�̂ebZdjaZ̀̂Yb�̀Y]̂m]̀Yt�ljaZbn�f̀f̀Ytn�̂d�gYs�̂Z[\d�\rj̀fk\YZ�d\rj̀d̀Yt�̂__b\Z�̂_�kgZ\d̀gmbn�Z[\�ĥYZdgaẐd�gauŶcm\lt\b�Z[gZ�̀Z�tg]\�fgdZ̀ajmgd�âYb̀l\dgZ̀̂Y�Ẑ�am\gdgYa\b�̀Y�gl]gYa\�̂_�bjek̀ZZ̀Yt�̀Zb�èln�gYl�Z[gZ�Ŷ�gll̀Z̀̂Ygm�âbZb�_̂d�Z[\b\�̀bbj\b�c̀mm�e\�âYb̀l\d\l�es�Z[\�|cY\dzU� X_�âY_m̀aZ̀Yt�âYl̀Z̀̂Yb�̂d�̀YZ\d_\d\Ya\b�l\]\m̂fn�Z[\�ĥYZdgaẐd�gYl�̀Zb�~jeâYZdgaẐdb�c̀mm�âY_\d�c̀Z[�Z[\�̂Z[\d�âYZdgaẐdb�gYl�Z[\̀d�d\bf\aZ̀]\�bjeâYZdgaẐdb�c[̂b\�ĉdu�̀b�g__\aZ\l�Ẑ�l\Z\dk̀Y\�g�b̂mjZ̀̂Y�gaa\fZgem\�Ẑ�gmm�̀YZ\d\bZ\l�fgdZ̀\bz�}[\�bjtt\bZ\l�b̂mjZ̀̂Y�b[gmm�e\�bjek̀ZZ\l�Ẑ�Z[\�xda[̀Z\aZ�_̂d�âkk\YZ�gYln�̀_�Y\a\bbgdsn�cd̀ZZ\Y�gffd̂]gmzU� }[\�ĥYZdgaZ�îajk\YZb�̀YZ\Yl�g�_̀dbZ�amgbb�_̀Ỳb[\l�fd̂ljaZ�̂_�bja[�a[gdgaZ\d�gYl�rjgm̀Zs�gb�l\bad̀e\l�Ỳ�gYl�d\gb̂Ygems�̀Y_\dd\l�_d̂k�Z[\�ĥYZdgaZ�îajk\YZbz�}[\�ĥYZdgaẐd�c̀mm�f\d_̂dk�̀Zb�{ d̂u�Ẑ�e\�âkfm\Z\�gYl�̂f\dgem\n�_̀ZZ̀Yt�c̀Z[�Z[\�ĉdu�̂_�̂Z[\d�âYZdgaẐdb�gYl�Z[\�|cY\dn�gYl�̀Y�âkfm̀gYa\�c̀Z[�e\bZ�âYbZdjaZ̀̂Y�fdgaZ̀a\b�gYl�Z[\�̂dl̀YgYa\bn�âl\bn�gYl�d\tjmgZ̀̂Yb�̂_�gmm�êl̀\b�̂d�f\db̂Yb�[g]̀Yt�t̂]\dYk\YZgm�̂d�d\tjmgẐds�gjZ[̂d̀Zs�̂]\d�Z[\�ĥYZdgaẐd�gYl�̀Zb�{ d̂uz
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S�TUVUW�XYZ[\]̂_̀�_a�]bZ�c_̀]de[]�fg�]bZ�c_̀]de[]_d�̂h�e�dZidZhZ̀]e]̂_̀�]be]�]bZ�c_̀]de[]_d�beh�[edZa\jjg�ZYek̂ Z̀l�]bZ�c_̀]de[]�m_[\kZ̀]h�èl�]bZ�nd_oZ[]�ĥ]Zp�èl�dZidZhZ̀]h�]be]�]bZ�c_̀]de[]_d�̂h�]b_d_\qbjg�aek̂ĵed�r̂]b�]bZ�̀e]\dZ�èl�j_[e]̂_̀�_a�]bZ�s_dtp�]bZ�nd_oZ[]�ĥ]Zp�]bZ�hiZ[̂â[�[_̀l̂]̂_̀h�\̀lZd�rb̂[b�]bZ�s_dt�̂h�]_�fZ�iZda_dkZlp�èl�ejj�ke]]Zdh�rb̂[b�keg�̂̀�èg�reg�eaaZ[]�]bZ�s_dt�_d�̂]h�iZda_dkè[Zu�vbZ�c_̀]de[]_d�a\d]bZd�dZidZhZ̀]h�]be]�eh�e�dZh\j]�_a�h\[b�ZYek̂ è]̂_̀h�èl�̂̀wZh]̂qe]̂_̀hp�]bZ�c_̀]de[]_d�]b_d_\qbjg�\̀lZdh]èlh�]bZ�c_̀]de[]�m_[\kZ̀]h�èl�]bẐd�̂̀]Z̀]�èl�i\di_hZp�èl�̂h�aek̂ĵed�r̂]b�ejj�eiiĵ[efjZ�[_lZhp�_dl̂̀ è[Zhp�jerhp�dZq\je]̂_̀hp�èl�d\jZh�eh�]bZg�eiijg�]_�]bZ�s_dtp�èl�]be]�]bZ�c_̀]de[]_d�r̂jj�ef̂lZ�fg�hekZu�cjêkh�a_d�ell̂]̂_̀ej�]̂kZ�_d�ell̂]̂_̀ej�[_kiZ̀he]̂_̀�eh�e�dZh\j]�_a�]bZ�c_̀]de[]_dxh�aêj\dZ�]_�a_jj_r�]bZ�a_dZq_̂̀ q�id_[Zl\dZ�èl�]_�aek̂ĵed̂yZ�̂]hZja�r̂]b�ejj�[_̀l̂]̂_̀h�èl�]bZ�c_̀]de[]�m_[\kZ̀]h�r̂jj�̀_]�fZ�iZdk̂]]ZluS�TUVUWUT�vbZ�c_̀]de[]_d�[Zd]̂âZh�]be]�̂]�̂h�ZYiZd̂Z̀[Zl�èl�aek̂ĵed�r̂]b�]bZ�dZz\̂dZkZ̀]h�èl�[_̀l̂]̂_̀h�̂ki_hZl�l\d̂̀q�]bZ�[_̀h]d\[]̂_̀�_a�ĥk̂jed�r_dt�̂̀�]bZ�edZeu�vb̂h�̂̀[j\lZhp�f\]�̂h�̀_]�ĵk̂]Zl�]_p�{_\]�_a�hZz\Z̀[Z{�_d�{[_kZ�fe[t{�r_dt�a_d�]bZ�dZk_wej�_a�ijè]p�Zz\̂ikZ̀]p�]Zki_dedg�r̂d̂̀q�_d�ij\kf̂̀ qp�Z][u�vb̂h�{_\]�_a�hZz\Z̀[Z{�r_dt�keg�ejh_�̂̀[j\lZ�ibeĥ̀q�_a�[_̀h]d\[]̂_̀�e[]̂ŵ]̂Zh�]_�e[[_kk_le]Z�]bZ�̂̀h]ejje]̂_̀�_a�]bZ�s_dt�e]�wed̂_\h�j_[e]̂_̀h�èl�_dlZdjg�aehb̂_̀�èl�]bZ�[_kijZ]̂_̀�_a�s_dt�e]�wed̂_\h�j_[e]̂_̀h�_d�jZwZjh�e]�wed̂_\h�]̂kZhu�vb̂h�{ibeĥ̀qp{�{_\]�_a�hZz\Z̀[Zp{�_d�{[_kZ�fe[t{�r_dt�hbejj�fZ�l_̀Z�e]�̀_�[_h]�]_�_]bZd�c_̀]de[]_dhp�]bZ�|r̀Zd�_d�}d[b̂]Z[]uS�TU~���������������vZdkh�[eî]eĵyZl�̂̀�]bZhZ��Z̀Zdej�c_̀l̂]̂_̀h�̂̀[j\lZ�]b_hZ�]be]�edZ�����hiZ[̂â[ejjg�lZầZlp�����]bZ�]̂]jZh�_a�̀\kfZdZl�ed]̂[jZhp�_d�����]bZ�]̂]jZh�_a�_]bZd�l_[\kZ̀]h�i\fĵhbZl�fg�]bZ�}kZd̂[è��̀h]̂]\]Z�_a�}d[b̂]Z[]huS�TU�����������������̀�]bZ�̂̀]ZdZh]�_a�fdZŵ]g�]bZ�c_̀]de[]�m_[\kZ̀]h�adZz\Z̀]jg�_k̂]�k_l̂aĝ̀ q�r_dlh�h\[b�eh�{ejj{�èl�{èg{�èl�ed]̂[jZh�h\[b�eh�{]bZ{�èl�{èp{�f\]�]bZ�ae[]�]be]�e�k_l̂âZd�_d�è�ed]̂[jZ�̂h�efhZ̀]�ad_k�_̀Z�h]e]ZkZ̀]�èl�eiiZedh�̂̀�è_]bZd�̂h�_̀]�̂̀]Z̀lZl�]_�eaaZ[]�]bZ�̂̀]ZdidZ]e]̂_̀�_a�Ẑ]bZd�h]e]ZkZ̀]uS�TUW���������������������������������������������������������������� �����������¡���S�TUWUT�vbZ�}d[b̂]Z[]�èl�]bZ�}d[b̂]Z[]xh�[_̀h\j]è]h�hbejj�fZ�lZZkZl�]bZ�e\]b_dh�èl�_r̀Zdh�_a�]bẐd�dZhiZ[]̂wZ��̀h]d\kZ̀]h�_a�¢Zdŵ[Zp�̂̀[j\l̂̀ q�]bZ�mder̂ q̀h�èl�¢iZ[̂â[e]̂_̀hp�èl�dZ]ề�ejj�[_kk_̀�jerp�h]e]\]_dgp�èl�_]bZd�dZhZdwZl�d̂qb]h�̂̀�]bẐd��̀h]d\kZ̀]h�_a�¢Zdŵ[Zp�̂̀[j\l̂̀ q�[_igd̂qb]hu�vbZ�c_̀]de[]_dp�¢\f[_̀]de[]_dhp�h\f£h\f[_̀]de[]_dhp�èl�h\iiĵZdh�l_�̀_]�_r̀�èl�[è _̀]�[jêk�e�[_igd̂qb]�̂̀�]bZ��̀h]d\kZ̀]h�_a�¢Zdŵ[Zu�¢\fk̂]]ej�_d�l̂h]d̂f\]̂_̀�]_�kZZ]�_aâ[̂ej�dZq\je]_dg�dZz\̂dZkZ̀]h�_d�a_d�_]bZd�i\di_hZh�̂̀�[_̀ Z̀[]̂_̀�r̂]b�]bZ�nd_oZ[]�̂h�̀_]�]_�fZ�[_̀h]d\Zl�eh�i\fĵ[e]̂_̀�̂̀�lZd_qe]̂_̀�_a�]bZ�}d[b̂]Z[]xh�_d�}d[b̂]Z[]xh�[_̀h\j]è]hx�dZhZdwZl�d̂qb]huS�TUWUV�vbZ�c_̀]de[]_dp�¢\f[_̀]de[]_dhp�¢\f£h\f[_̀]de[]_dhp�èl�h\iiĵZdh�edZ�e\]b_d̂yZl�]_�\hZ�èl�dZid_l\[Z�]bZ��̀h]d\kZ̀]h�_a�¢Zdŵ[Z�id_ŵlZl�]_�]bZkp�h\foZ[]�]_�èg�id_]_[_jh�Zh]efĵhbZl�i\dh\è]�]_�¢Z[]̂_̀h��u¤�èl��u¥p�h_jZjg�èl�ZY[j\ĥwZjg�a_d�ZYZ[\]̂_̀�_a�]bZ�s_dtu�}jj�[_îZh�kelZ�\̀lZd�]b̂h�e\]b_d̂ye]̂_̀�hbejj�fZed�]bZ�[_igd̂qb]�̀_]̂[Zp�̂a�ègp�hb_r̀�_̀�]bZ��̀h]d\kZ̀]h�_a�¢Zdŵ[Zu�vbZ�c_̀]de[]_dp�¢\f[_̀]de[]_dhp�¢\f£h\f[_̀]de[]_dhp�èl�h\iiĵZdh�keg�̀_]�\hZ�]bZ��̀h]d\kZ̀]h�_a�¢Zdŵ[Z�_̀�_]bZd�id_oZ[]h�_d�a_d�ell̂]̂_̀h�]_�]bZ�nd_oZ[]�_\]ĥlZ�]bZ�h[_iZ�_a�]bZ�s_dt�r̂]b_\]�]bZ�hiZ[̂â[�rd̂]]Z̀�[_̀hZ̀]�_a�]bZ�|r̀Zdp�}d[b̂]Z[]p�èl�]bZ�}d[b̂]Z[]xh�[_̀h\j]è]huS�TUWU~�vbZ�c_̀]de[]_d�keg�̀_]�dZid_l\[Z�]bZ�c_̀]de[]�m_[\kZ̀]h�̂̀�rb_jZ�_d�̂̀�ied]�a_d�\hZ�eh�hb_i�lder̂ q̀�fe[tqd_\̀lh�r̂]b_\]�]bZ�id̂_d�rd̂]]Z̀�[_̀hZ̀]�_a�]bZ�}d[b̂]Z[]u��a�[_̀hZ̀]�̂h�q̂wZ̀p�]bZ�}d[b̂]Z[]�hbejj�lZ]Zdk̂ Z̀�]bZ�ZY]Z̀]�]be]�]bZ�c_̀]de[]�m_[\kZ̀]h�keg�fZ�\hZl�̂̀�]bZ�idZiede]̂_̀�_a�hb_i�lder̂ q̀hp�eh�rZjj�eh�]bZ�aZZ�]be]�]bZ�}d[b̂]Z[]�r̂jj�fZ�iêlp�̂a�èg�èl�̂̀�]bZ�}d[b̂]Z[]xh�h_jZ�l̂h[dZ]̂_̀p�fg�]bZ�c_̀]de[]_d�a_d�h\[b�\hZ�_a�[_igd̂qb]Zl�l_[\kZ̀]huS�TU¦�§�����S�TU¦UT�XY[Zi]�eh�_]bZdr̂hZ�id_ŵlZl�̂̀�¢Z[]̂_̀��üu�p�rbZdZ�]bZ�c_̀]de[]�m_[\kZ̀]h�dZz\̂dZ�_̀Z�ied]g�]_�̀_]̂ag�_d�q̂wZ�̀_]̂[Z�]_�]bZ�_]bZd�ied]gp�h\[b�̀_]̂[Z�hbejj�fZ�id_ŵlZl�̂̀�rd̂]̂̀q�]_�]bZ�lZĥq̀e]Zl�dZidZhZ̀]e]̂wZ�_a�]bZ�ied]g�]_�rb_k�]bZ�̀_]̂[Z�̂h�elldZhhZl�èl�hbejj�fZ�lZZkZl�]_�bewZ�fZZ̀�l\jg�hZdwZl�̂a�lZĵwZdZl�̂̀�iZdh_̀p�fg�kêjp�fg�[_\d̂Zdp�_d�fg�ZjZ[]d_̀ [̂�]dèhk̂hĥ_̀�̂a�e�kZ]b_l�a_d�ZjZ[]d_̀ [̂�]dèhk̂hĥ_̀�̂h�hZ]�a_d]b�̂̀�]bZ�}qdZZkZ̀]uS�TU¦UV�©_]̂[Z�_a�cjêkh�eh�id_ŵlZl�̂̀�¢Z[]̂_̀��ªu�u��hbejj�fZ�id_ŵlZl�̂̀�rd̂]̂̀q�èl�hbejj�fZ�lZZkZl�]_�bewZ�fZZ̀�l\jg�hZdwZl�_̀jg�̂a�lZĵwZdZl�]_�]bZ�lZĥq̀e]Zl�dZidZhZ̀]e]̂wZ�_a�]bZ�ied]g�]_�rb_k�]bZ�̀_]̂[Z�̂h�elldZhhZl�fg�[Zd]̂âZl�_d�dZq̂h]ZdZl�kêjp�_d�fg�[_\d̂Zd�id_ŵl̂̀ q�id__a�_a�lZĵwZdgu
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��KN� O = P=P"@ DQ R

S�TUV�WXYXZ[\�W[Z[�]̂_�[̀a�bc[̀ d̂X̂̂Xèfgh�ijklmhn�ngjoo�jpkhh�qirs�ikrlrtron�pruhksmsp�lgh�lkjsnvmnnmrs�jsw�qnh�rx�ysnlkqvhsln�rx�zhkumth�rk�js{�rlghk�msxrkvjlmrs�rk�wrtqvhsljlmrs�ms�wmpmljo�xrkv|�fgh�ijklmhn�}moo�qnh�~y~��rtqvhsl��������������qmowmsp�ysxrkvjlmrs��rwhomsp�jsw��mpmljo��jlj���gm�ml��lr�hnlj�omng�lgh�ikrlrtron�xrk�lgh�whuhorivhsl��qnh��lkjsnvmnnmrs��jsw�h�tgjsph�rx�wmpmljo�wjlj|S�TU����X\aX̀Y��̀�ecd[ZXè��ea_\̂�]̂_�[̀a��_\X[̀�_~s{�qnh�rx��rk�khomjsth�rs��joo�rk�j�irklmrs�rx�j��qmowmsp�msxrkvjlmrs�vrwho�}mlgrql�jpkhhvhsl�lr�ikrlrtron�pruhksmsp�lgh�qnh�rx��jsw�khomjsth�rs��lgh�msxrkvjlmrs�trsljmshw�ms�lgh�vrwho�jsw�}mlgrql�gjumsp�lgrnh�ikrlrtron�nhl�xrklg�ms�~y~��rtqvhsl��������������qmowmsp�ysxrkvjlmrs��rwhomsp�jsw��mpmljo��jlj���gm�ml��jsw�lgh�kh�qmnmlh�~y~��rtqvhsl��������������kr�htl��qmowmsp�ysxrkvjlmrs��rwhomsp��krlrtro��rkv��ngjoo��h�jl�lgh�qnmsp�rk�kho{msp�ijkl{�n�nroh�kmn��jsw�}mlgrql�omj�moml{�lr�lgh�rlghk�ijkl{�jsw�mln�trslkjtlrkn�rk�trsnqoljsln��lgh�jqlgrkn�rx��rk�trslkm�qlrkn�lr��lgh��qmowmsp�msxrkvjlmrs�vrwho��jsw�hjtg�rx�lghmk�jphsln�jsw�hvior{hhn|��b��������� ¡¢��S��UT�£_̀_c[\S��UTUT�fgh�¤}shk�mn�lgh�ihknrs�rk�hslml{�mwhslmxmhw�jn�nqtg�ms�lgh�~pkhhvhsl�jsw�mn�khxhkkhw�lr�lgkrqpgrql�lgh�¥rslkjtl��rtqvhsln�jn�mx�nmspqojk�ms�sqv�hk|�fgh�¤}shk�ngjoo�whnmpsjlh�ms�}kmlmsp�j�khikhnhsljlmuh�}gr�ngjoo�gjuh�h�ikhnn�jqlgrkml{�lr��msw�lgh�¤}shk�}mlg�khnihtl�lr�joo�vjllhkn�kh�qmkmsp�lgh�¤}shk�n�jiikrujo�rk�jqlgrkm¦jlmrs|���thil�jn�rlghk}mnh�ikrumwhw�ms�zhtlmrs�§|�|���lgh�¥rsnlkqtlmrs��jsjphk�jsw�lgh�~ktgmlhtl�wr�srl�gjuh�nqtg�jqlgrkml{|�fgh�lhkv�¤̈}shk̈�vhjsn�lgh�¤}shk�rk�lgh�¤}shk�n�jqlgrkm¦hw�khikhnhsljlmuh|�S��UTU��fgh�¤}shk�ngjoo�xqksmng�lr�lgh�¥rslkjtlrk��}mlgms�xmxlhhs�wj{n�jxlhk�khthmil�rx�j�}kmllhs�kh�qhnl��msxrkvjlmrs�shthnnjk{�jsw�khohujsl�xrk�lgh�¥rslkjtlrk�lr�hujoqjlh��pmuh�srlmth�rx��rk�hsxrkth�vhtgjsmt�n�omhs�kmpgln|�zqtg�msxrkvjlmrs�ngjoo�mstoqwh�j�trkkhtl�nljlhvhsl�rx�lgh�khtrkw�ohpjo�lmloh�lr�lgh�ikrihkl{�rs�}gmtg�lgh��kr�htl�mn�ortjlhw��qnqjoo{�khxhkkhw�lr�jn�lgh�nmlh��jsw�lgh�¤}shk�n�mslhkhnl�lghkhms|S��UTU©�fgh�¤}shk��~ktgmlhtl�rk�¥rsnlkqtlmrs��jsjphk�ngjoo�srl�nqihkumnh��wmkhtl�rk�gjuh�trslkro�rk�jqlgrkml{�ruhk��srk��h�khnirsnm�oh�xrk��lgh�¥rslkjtlrk�n�vhjsn��vhlgrwn��lhtgsm�qhn��nh�qhsthn�rk�ikrthwqkhn�rx�trsnlkqtlmrs�rk�lgh�njxhl{�ikhtjqlmrsn�jsw�ikrpkjvn�mstmwhsl�lghkhlr��rk�xrk�js{�xjmoqkh�rx�lgh�¥rslkjtlrk�lr�trvio{�}mlg�oj}n�jsw�khpqojlmrsn�jiiomtj�oh�lr�lgh�xqksmngmsp�rk�ihkxrkvjsth�rx�lgh�ªrk�|�fgh�¤}shk��~ktgmlhtl�jsw�¥rsnlkqtlmrs��jsjphk�ngjoo�srl��h�khnirsnm�oh�xrk�lgh�¥rslkjtlrk�n�xjmoqkh�lr�ihkxrkv�rk�xqksmng�lgh�ªrk��ms�jttrkwjsth�}mlg�lgh�¥rslkjtl��rtqvhsln|S��U���«Xa_̀�_�e��Z¬_� ̀_c®̂�̄X̀[̀�X[\��cc[̀Y_d_̀Ẑ�°��̀Z_̀ZXè[\\±� dXZZ_aU²³́µ́¶µ́·̧¹�º»¼»½»º¾S��U©��̀�ecd[ZXè�[̀a�¿_c«X�_̂��_À�Xc_a�e��Z¬_� ̀_cS��U©UT�~oo�ihkvmln�jsw�xhhn��jiikrujon��hjnhvhsln��jnnhnnvhsln�jsw�tgjkphn�kh�qmkhw�xrk�trsnlkqtlmrs��qnh�rk�rttqijst{�rx�ihkvjshsl�nlkqtlqkhn�rk�xrk�ihkvjshsl�tgjsphn�ms�h�mnlmsp�xjtmomlmhn�jkh�lgh�khnirsnm�moml{�rx�lgh�¥rslkjtlrk�qswhk�lgh�¥rslkjtl��rtqvhsln�}mlg�lgh�h�thilmrs�rx�lgh��qmowmsp�ihkvml��}gmtg�lgh�¤}shk�}moo�r�ljms�xkrv�lgh�zljlh��wqtjlmrs��hijklvhsl|S��U©U��fgh�¤}shk�ngjoo�khljms�js�jktgmlhtl�oj}xqoo{�omthsnhw�lr�ikjtlmth�jktgmlhtlqkh��rk�js�hslml{�oj}xqoo{�ikjtlmtmsp�jktgmlhtlqkh��ms�lgh��qkmnwmtlmrs�}ghkh�lgh��kr�htl�mn�ortjlhw|�fgjl�ihknrs�rk�hslml{�mn�mwhslmxmhw�jn�lgh�~ktgmlhtl�ms�lgh�~pkhhvhsl�jsw�mn�khxhkkhw�lr�lgkrqpgrql�lgh�¥rslkjtl��rtqvhsln�jn�mx�nmspqojk�ms�sqv�hk|S��U©U©�fgh�¤}shk�ngjoo�khljms�j�trsnlkqtlmrs�vjsjphk�jwumnhk�oj}xqoo{�ikjtlmtmsp�trsnlkqtlmrs�vjsjphvhsl�ms�lgh��qkmnwmtlmrs�}ghkh�lgh��kr�htl�mn�ortjlhw|�fgjl�ihknrs�rk�hslml{�mn�mwhslmxmhw�jn�lgh�¥rsnlkqtlmrs��jsjphk�ms�lgh�~pkhhvhsl�jsw�mn�khxhkkhw�lr�lgkrqpgrql�lgh�¥rslkjtl��rtqvhsln�jn�mx�nmspqojk�ms�sqv�hk|S��U©UÁ�yx�lgh�hvior{vhsl�rx�lgh�¥rsnlkqtlmrs��jsjphk�rk�~ktgmlhtl�lhkvmsjlhn��lgh�¤}shk�ngjoo�hvior{�j�nqtthnnrk�trsnlkqtlmrs�vjsjphk�rk�jktgmlhtl�}grnh�nljlqn�qswhk�lgh�¥rslkjtl��rtqvhsln�ngjoo��h�lgjl�rx�lgh�¥rsnlkqtlmrs��jsjphk�rk�~ktgmlhtl��khnihtlmuho{|S��U©UÂ�fgh�¤}shk�ngjoo�vj�h�jujmoj�oh�xrk�msnihtlmrs��qirs�kh�qhnl��lgjl�xmhow�nqkuh{�rk�lhnlmsp�msxrkvjlmrs�rx�h�mnlmsp�trswmlmrsn�lgjl�mn��sr}s�lr��h�jujmoj�oh�jsw�lgjl�mn�ghow��{�lgh�¤}shk�jl�mln�rxxmthn|�zqtg�khtrkwn�jsw�wrtqvhsln�jkh�srl�¥rslkjtl��rtqvhsln��jsw�lgh�¤}shk�vj�hn�sr�khikhnhsljlmrs�jn�lr�lghmk�jttqkjt{�rk�trviohlhshnn|�Ãrl}mlgnljswmsp�lgh�
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��KN� O = P=P"@ DQ �

RSTUVSWXVY�WXRSTZ[\WSX�R]TXŴ_Ù�ab�\_U�cdXUT�WX�\_U�RSTZ�SR�̂]TeUb̂Y�̂]â]TR[fU�WXeÛ\WV[\WSX�TUgST\̂Y�̂SWh�aSTWXV̂Y�[X̀�S\_UT�Z[\UTW[h�SR�[�̂WZWh[T�X[\]TUY�Ŵ�RST�VUXUT[h�WXRSTZ[\WSX�SXhb�[X̀�Ŵ�XS\�[�V][T[X\UU�SR�\_U�fSZghU\UXÛ̂�ST�[ff]T[fb�SR�]̂f_�WXRSTZ[\WSXY�]XhÛ̂ �̂gUfWRWf[hhb�XS\Ù�S\_UTdŴU�_UTUWXi�j_U�kSX\T[f\ST�̂_[hh�eUTWRb�[hh�UlŴ\WXV�VT[̀ÛY�fSX̀W\WSX̂Y�[X̀�̀WZUX̂WSX̂�SR�UlŴ\WXV�g_b̂Wf[h�fSX̀W\WSX̂�[X̀�̂\T]f\]TÛ�[X̀�̂_[hh�TUgST\�[Xb�WXfSX̂Ŵ\UXfWÛ�WX�dTW\WXV�\S�\_U�mTf_W\Uf\i�j_U�kSX\T[f\ST�̂_[hh�Û\[ahŴ_�[hh�hWXÛ�[X̀�hUeUĥ�TUn]WTÙ�\S�UlUf]\U�\_U�oSTp�[X̀�̂_[hh�aU[T�[hh�fŜ\̂�WXeSheÙY�[X̀�̂_[hh�aU�TÛgSX̂WahU�RST�\_UWT�[ff]T[fb�[X̀�Z[WX\UX[XfUiq�rstsu�vX\UX\WSX[hhb�SZW\\Ùiq�rstsw�xXhÛ̂�S\_UTdŴU�gTSeẀÙ�WX�\_U�kSX\T[f\�ySf]ZUX\̂Y�\_U�cdXUT�̂_[hh�R]TXŴ_�\S�\_U�kSX\T[f\ST�RWeU�z{|�̂U\̂�SR�kSX\T[f\�yT[dWXV̂�[X̀�}TS~Uf\��[X][ĥ�RST�]̂U�̀]TWXV�fSX̂\T]f\WSX�RST�\_UWT�SdX�]̂U�[X̀�RST�g]TgŜÛ�SR�Z[pWXV�TUgTS̀]f\WSX̂�g]T̂][X\�\S��Uf\WSX��i{i�i�j_U�cdXUT�̂_[hh�R]TXŴ_�[̀ Ẁ\WSX[h�̂U\̂�]gSX�[�kSX\T[f\ST�̂�dTW\\UX�TUn]Û\i��]f_�[̀ Ẁ\WSX[h�̂U\̂�dWhh�aU�gTSeẀÙ�[\�\_U�fŜ\�SR�gTWX\WXVY�gŜ\[VU�[X̀�_[X̀hWXVi�}[T\W[h�̂U\̂�dWhh�XS\�aU�gTSeẀÙi��]afSX\T[f\ST̂�[X̀�S\_UT�UX\W\WÛ�̀ÛWTWXV�fSgWÛ�SR�yT[dWXV̂�dWhh�aU�gTSeẀÙ�̂U\̂�[\�\_U�fŜ\�SR�gTWX\WXVY�gŜ\[VU�[X̀�_[X̀hWXViq�rsts��j_U�cdXUT�̂_[hh�RSTd[T̀�[hh�fSZZ]XWf[\WSX̂�\S�\_U�kSX\T[f\ST�\_TS]V_�\_U�kSX̂\T]f\WSX��[X[VUTi�c\_UT�fSZZ]XWf[\WSX�̂_[hh�aU�Z[̀U�[̂�̂U\�RST\_�WX��Uf\WSX��i�i�iq�rs��������������������������������vR�\_U�kSX\T[f\ST�z�|�R[Wĥ�\S�fSTTUf\�oSTp�\_[\�Ŵ�XS\�WX�[ffST̀[XfU�dW\_�\_U�TUn]WTUZUX\̂�SR�\_U�kSX\T[f\�ySf]ZUX\̂�[̂�TUn]WTÙ�ab��Uf\WSX���i�Y�ST�z�|�R[Wĥ�\S�f[TTb�S]\�oSTp�WX�[ffST̀[XfU�dW\_�\_U�kSX\T[f\�ySf]ZUX\̂�[̂�̀U\UTZWXÙ�ab�\_U�cdXUTY�mTf_W\Uf\�ST�kSX̂\T]f\WSX��[X[VUTY�ST�z�|�R[Wĥ�ST�TUR]̂Û�\S�gTSeẀU�[�̂]RRWfWUX\�[ZS]X\�SR�gTSgUThb�]̂gUTeŴÙ�[X̀�fSST̀WX[\Ù�h[aSTY�Z[\UTW[ĥY�ST�Un]WgZUX\�̂S�[̂�\S�aU�[ahU�\S�fSZghU\U�\_U�oSTp�dW\_WX�\_U�kSX\T[f\�jWZUY�ST�z�|�R[Wĥ�\S�TUZSeU�[X̀�̀Ŵf_[TVU�zdW\_WX�̂UeUX�z�|�̀[b̂|�[Xb�hWUX�RWhÙ�]gSX�cdXUT�̂�gTSgUT\b�ab�[XbSXU�fh[WZWXV�abY�\_TS]V_Y�ST�]X̀UT�\_U�kSX\T[f\STY�ST�z{|�R[Wĥ�\S�gUTRSTZ�\_U�oSTp�WX�[�̂[RU�Z[XXUT�[X̀�WX�fSZghW[XfU�dW\_�[hh�[gghWf[ahU�_U[h\_�[X̀�̂[RU\b�TUn]WTUZUX\̂�[X̀�\_U�kSX\T[f\ST�̂�̂W\U�̂gUfWRWf�_U[h\_�[X̀�̂[RU\b�gh[X�ST�z�|�Ẁ̂TUV[T̀̂�\_U�WX̂\T]f\WSX̂�SR�\_U�mTf_W\Uf\Y�cdXUT�ST�kSX̂\T]f\WSX��[X[VUTY�[̂�̀U\UTZWXÙ�ab�\_U�cdXUTY�mTf_W\Uf\�ST�kSX̂\T]f\WSX��[X[VUTY�\_U�cdXUT�Z[b�Ŵ̂]U�[�dTW\\UX�ST̀UT�\S�\_U�kSX\T[f\ST�\S�̂\Sg�\_U�oSTpY�ST�[Xb�gST\WSX�\_UTUSRY�]X\Wh�\_U�f[]̂U�RST�̂]f_�ST̀UT�_[̂�aUUX�UhWZWX[\Ù��_SdUeUTY�\_U�TWV_\�SR�\_U�cdXUT�\S�̂\Sg�\_U�oSTp�̂_[hh�XS\�VWeU�TŴU�\S�[�̀]\b�SX�\_U�g[T\�SR�\_U�cdXUT�\S�UlUTfŴU�\_Ŵ�TWV_\�RST�\_U�aUXURW\�SR�\_U�kSX\T[f\ST�ST�[Xb�S\_UT�gUT̂SX�ST�UX\W\bi��]f_�ST̀UT�ST�̂\Sgg[VU�ab�\_U�cdXUT�̂_[hh�XS\�fSX̂\W\]\U�VTS]X̀ �̂RST�\UTZWX[\WSX�ab�\_U�kSX\T[f\ST�]X̀UT�mT\WfhU����[X̀�̂_[hh�XS\�aU�[�a[̂Ŵ�RST�[X�Ul\UX̂WSX�SR�\_U�kSX\T[f\�jWZU�]X̀UT��Uf\WSX��i��ST�mT\WfhU��{iq�rs����������������������� ��¡����������vR�\_U�kSX\T[f\ST�̀UR[]h\̂�ST�XUVhUf\̂�\S�f[TTb�S]\�\_U�oSTp�WX�[ffST̀[XfU�dW\_�\_U�kSX\T[f\�ySf]ZUX\̂�zWXfh]̀WXV�a]\�XS\�hWZW\Ù�\S�[hh�[gghWf[ahU�_U[h\_�[X̀�̂[RU\b�TUn]WTUZUX\̂|�[X̀�R[Wĥ�dW\_WX�[�\_TUU�z�|�dSTp�̀[b�gUTWS̀�[R\UT�TUfUWg\�SR�dTW\\UX�XS\WfU�RTSZ�\_U�cdXUT�\S�fSZZUXfU�[X̀�fSX\WX]U�fSTTUf\WSX�SR�̂]f_�̀UR[]h\�ST�XUVhUf\�dW\_�̀WhWVUXfU�[X̀�gTSZg\XÛ̂Y�\_U�cdXUT�Z[b�[R\UT�̂]f_�\_TUU�z�|�dSTp�̀[b�gUTWS̀Y�dW\_S]\�gTU~]̀WfU�\S�S\_UT�TUZÙWÛ�\_U�cdXUT�Z[b�_[eUY�fSTTUf\�̂]f_�̀URWfWUXfWÛi�vX�̂]f_�f[̂U�[X�[ggTSgTW[\U�k_[XVU�cT̀UT�ST�kSX̂\T]f\WSX�k_[XVU�yWTUf\WeU�̂_[hh�aU�Ŵ̂]Ù�̀Ù]f\WXV�RTSZ�g[bZUX\̂�\_UX�ST�\_UTU[R\UT�̀]U�\_U�kSX\T[f\ST�\_U�TU[̂SX[ahU�fŜ\�SR�fSTTUf\WXV�̂]f_�ÙRWfWUXfWÛY�WXfh]̀WXV�\_U�cdXUT�̂�UlgUX̂Û�[X̀�fSZgUX̂[\WSX�RST�\_U�kSX̂\T]f\WSX��[X[VUT�̂�[X̀�mTf_W\Uf\�̂�[X̀�\_UWT�TÛgUf\WeU�fSX̂]h\[X\̂��[̀ Ẁ\WSX[h�̂UTeWfÛ�[X̀�S\_UT�UlgUX̂Û�Z[̀U�XUfÛ̂[Tb�ab�̂]f_�̀UR[]h\Y�XUVhUf\�ST�R[Wh]TUi��]f_�k_[XVU�cT̀UT�ST�kSX̂\T]f\WSX�k_[XVU�yWTUf\WeU�̂_[hh�aU�̀UUZÙ�\S�_[eU�aUUX�UlUf]\Ù�ab�\_U�kSX\T[f\STY�d_U\_UT�ST�XS\�[f\][hhb�̂WVXÙ�ab�\_U�kSX\T[f\STi��]f_�[f\WSX�ab�\_U�cdXUT�[X̀�[ZS]X\̂�f_[TVÙ�\S�\_U�kSX\T[f\ST�_̂[hh�aU�Un][hhb�aWX̀WXV�]gSX�\_U�kSX\T[f\ST�̂�gUTRSTZ[XfU�[X̀�g[bZUX\�aSX̀�̂]TU\bi�vR�g[bZUX\̂�\_UX�ST�\_UTU[R\UT�]̀U�\_U�kSX\T[f\ST�[TU�XS\�̂]RRWfWUX\�\S�fSeUT�̂]f_�[ZS]X\̂Y�\_U�kSX\T[f\ST�̂_[hh�g[b�\_U�̀WRRUTUXfU�\S�\_U�cdXUTi�q�rsu�¢£������¤���������������q�rsus¥�j_U�TWV_\̂�̂\[\Ù�WX�\_Ŵ�mT\WfhU���[X̀�UĥUd_UTU�WX�\_U�kSX\T[f\�ySf]ZUX\̂�[TU�f]Z]h[\WeU�[X̀�XS\�WX�hWZW\[\WSX�SR�[Xb�TWV_\̂�SR�\_U�cdXUT�z�|�VT[X\Ù�WX�\_U�kSX\T[f\�ySf]ZUX\̂Y�z�|�[\�h[d�ST�z�|�WX�Un]W\biq�rsusr�vX�XS�UeUX\�̂_[hh�\_U�cdXUTY�mTf_W\Uf\�ST�kSX̂\T]f\WSX��[X[VUT�_[eU�[Xb�TÛgSX̂WaWhW\b�RST�\_U�kSX\T[f\ST�̂�fSX̂\T]f\WSX�ZU[X̂Y�ZU\_S̀ Ŷ�\Uf_XWn]ÛY�̂Un]UXfÛ�ST�gTSfÙ]TÛ�ST�RST�̂[RU\b�gTUf[]\WSX̂�[X̀�gTSVT[Ẑ�WX�fSXXUf\WSX�dW\_�\_U�oSTp�XS\dW\_̂\[X̀WXV�[Xb�SR�\_U�TWV_\̂�[X̀�[]\_STW\b�VT[X\Ù�\_U�cdXUT�WX�\_U�kSX\T[f\�ySf]ZUX\̂i
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RSTUVWX�Y���VZ[TSRVTZS\�Y]̂�_̀àbcd\�Y]̂]̂�efg�hijklmnkil�op�kfg�qglpij�il�gjkokr�osgjkotogs�mp�punf�oj�kfg�vwlggxgjk�mjs�op�lgtgllgs�ki�kfliuwfiuk�kfg�hijklmnk�yinuxgjkp�mp�ot�pojwuzml�oj�jux{gl|�efg�hijklmnkil�pfmzz�{g�zm}tuzzr�zongjpgs~�ot�lg�uolgs�oj�kfg��ulopsonkoij�}fglg�kfg��li�gnk�op�zinmkgs|�efg�hijklmnkil�pfmzz�sgpowjmkg�oj�}lokojw�m�lgqlgpgjkmko�g�}fi�pfmzz�fm�g�g�qlgpp�mukfilokr�ki�{ojs�kfg�hijklmnkil�}okf�lgpqgnk�ki�mzz�xmkkglp�ujsgl�kfop�hijklmnk|�efg�kglx��hijklmnkil��xgmjp�kfg�hijklmnkil�il�kfg�hijklmnkil�p�mukfilo�gs�lgqlgpgjkmko�g|efg�kglx��hijklmnkil��upgs�fglgoj�pfmzz�ojnzusg��|efmk�hijklmnkil�jilxmzzr�lgpqijpo{zg�til�kfmk��il��lgtglgjngs|�|��loxg�hijklmnkil��xgmjojw�gokfgl��gjglmz�hijklmnkil~���vh�hijklmnkil~��zux{ojw�hijklmnkil~��zgnklonmz�hijklmnkil~�il�mjr�ikfgl�hijklmnkil�}fix�kfg��}jgl�fmp�m�solgnk�nijklmnkumz�lgzmkoijpfoq�til�kfg�lgtglgjngs��il�|�|���elmsg�hijklmnkil��xgmjojw�kfg��loxg�hijklmnkil�mp�m{i�g|\�Y]̂]��efg�qzulmz�kglx���uzkoqzg��loxg�hijklmnkilp��lgtglp�ki�qglpijp�il�gjkokogp�}fi�qgltilx�nijpklunkoij�ujsgl�nijklmnkp�}okf�kfg��}jgl�kfmk�mlg�msxojopkglgs�{r�kfg�hijpklunkoij��mjmwgl|�efg�kglx�sigp�jik�ojnzusg�kfg��}jgl�p�i}j�tilngp~�ojnzusojw�qglpijp�il�gjkokogp�ujsgl�pgqmlmkg�nijklmnkp�jik�msxojopkglgs�{r�kfg�hijpklunkoij��mjmwgl|\�Y]̂]Y�efg�hijklmnkil�pfmzz�qgltilx�kfg��il��oj�mnnilsmjng�}okf�kfg�hijklmnk�yinuxgjkp|\�Y]̂]��efg�hijklmnkil�pfmzz�jik�{g�lgzog�gs�it�i{zowmkoijp�ki�qgltilx�kfg��il��oj�mnnilsmjng�}okf�kfg�hijklmnk�yinuxgjkp�gokfgl�{r�mnko�okogp�il�sukogp�it�kfg�hijpklunkoij��mjmwgl�il�vlnfokgnk�oj�kfgol�msxojopklmkoij�it�kfg�hijklmnk~�il�{r�kgpkp~�ojpqgnkoijp�il�mqqli�mzp�lg�uolgs�il�qgltilxgs�{r�qglpijp�il�gjkokogp�ikfgl�kfmj�kfg�hijklmnkil|\�Y]��S̀��̀�����V�a�bc��������̀a���ca �¡�̀d �V�a ����a��¢£�V�a�bc���b\�Y]�]̂���gnukoij�it�kfg�hijklmnk�{r�kfg�hijklmnkil�op�m�lgqlgpgjkmkoij�kfmk�kfg�hijklmnkil�fmp��opokgs�kfg�pokg~�{gnixg�wgjglmzzr�tmxozoml�}okf�zinmz�nijsokoijp�ujsgl�}fonf�kfg��il��op�ki�{g�qgltilxgs~�mjs�nillgzmkgs�qglpijmz�i{pgl�mkoijp�}okf�lg�uolgxgjkp�it�kfg�hijklmnk�yinuxgjkp|\�Y]�]̂]̂�¤gnmupg�kfg�hijklmnk�yinuxgjkp�mlg�nixqzgxgjkmlr~�kfg�hijklmnkil�pfmzz~�{gtilg�pkmlkojw�gmnf�qilkoij�it�kfg��il�~�nmlgtuzzr�pkusr�mjs�nixqmlg�kfg�hijklmnk�yinuxgjkp�lgzmko�g�ki�kfmk�qilkoij�it�kfg��il�~�mp�}gzz�mp�}okf�ojtilxmkoij�tuljopfgs�{r�kfg��}jgl�qulpumjk�ki�¥gnkoij��|�|¦~�pfmzz�km�g�togzs�xgmpulgxgjkp�it�mjr�g�opkojw�nijsokoijp�lgzmkgs�ki�kfmk�qilkoij�it�kfg��il�~�pfmzz�i{pgl�g�mjr�nijsokoijp�mk�kfg�pokg�mttgnkojw�ok~�mjs�pfmzz�mk�ijng�lgqilk�oj�}lokojw�ki�kfg�hijpklunkoij��mjmwgl�mjs�kfg�vlnfokgnk�gllilp~�ojnijpopkgjnogp�il�ixoppoijp�sopni�glgs|�efg�hijklmnkil�pfmzz�jik�{g�zom{zg�ki�kfg��}jgl~�kfg�hijpklunkoij��mjmwgl�il�kfg�vlnfokgnk�til�smxmwg�lgpuzkojw�tlix�gllilp~�ojnijpopkgjnogp�il�ixoppoijp�oj�kfg�hijklmnk�yinuxgjkp�ujzgpp�kfg�hijklmnkil��jg}�il�lgmpijm{zr�pfiuzs�fm�g��ji}j�it�punf�gllil~�ojnijpopkgjnr�il�ixoppoij�mjs�tmozgs�ki�lgqilk�ok�mp�lg�uolgs�{r�kfop�pgnkoij�ki�kfg�hijpklunkoij��mjmwgl�mjs�kfg�vlnfokgnk|�§t�kfg�hijklmnkil�qgltilxp�mjr�nijpklunkoij�mnko�okr��ji}ojw�ok�oj�iz�gp~�il�lgmpijm{zr�pfiuzs�fm�g��ji}j�ok�oj�iz�gp~�m�lgniwjo�gs�gllil~�ojnijpopkgjnr�il�ixoppoij�oj�kfg�hijklmnk�yinuxgjkp�}okfiuk�punf�jikong�ki�kfg�hijpklunkoij��mjmwgl�mjs�kfg�vlnfokgnk~�kfg�hijklmnkil�pfmzz�mppuxg�tuzz�lgpqijpo{ozokr�til�punf�qgltilxmjng�mjs�pfmzz�{gml�pizg�lgpqijpo{ozokr�til�kfg�nipkp�til�nillgnkoij|\�Y]�]̂]��efg�i{zowmkoijp�it�kfg�hijklmnkil�ujsgl�¥gnkoij��|�|�|��mjs�kfop�¥gnkoij��|�|�|��mlg�til�kfg�qulqipg�it�tmnozokmkojw�nijpklunkoij�{r�kfg�hijklmnkil�mjs�mlg�jik�til�kfg�qulqipg�it�oxqipojw�mj�mttolxmko�g�i{zowmkoij�ij�kfg�hijklmnkil�ki�sopni�gl�gllilp~�ixoppoijp~�il�ojnijpopkgjnogp�oj�kfg�sgpowj�ojtilxmkoij�oj�kfg�hijklmnk�yinuxgjkp|�efg�hijklmnkil�p�lg�og}�it�kfg�hijklmnk�yinuxgjkp�op�xmsg�oj�kfg�hijklmnkil�p�nmqmnokr�mp�m�nijklmnkil�mjs�jik�mp�m�zongjpgs�sgpowj�qlitgppoijmz�ujzgpp�ikfgl}opg�pqgnotonmzzr�pi�qli�osgs�oj�kfg�hijklmnk�yinuxgjkp|�\�Y]�]̂]Y�̈mozulg�{r�kfg�hijklmnkil�ki�qlixqkzr�lgqilk�mjr�gllilp~�ojnijpopkgjnogp~�il�ixoppoijp�oj�kfg�hijklmnk�yinuxgjkp�sopni�glgs�{r�kfg�hijklmnkil~�il�}fonf�kfg�hijklmnkil�lgmpijm{zr�pfiuzs�fm�g��ji}j�il�sopni�glgs~�pfmzz�nijpkokukg�m�}mo�gl�{r�kfg�hijklmnkil�it�mjr�nzmox�kfmk�ikfgl}opg�xowfk�lgpuzk�oj�m�nfmjwg�oj�kfg�hijklmnk�¥ux�il�hijklmnk�eoxg|
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������ ����	
�������������������������������� !!"#�"$$!#�%&'�"$ !�(��)�*�+,*��-%&�.&/���0�*��1�+�-���*-�/2�+33������/��*/*�4*'2�)�*�5+,*��-%&�.&/���0�*��1�+�-���*-�/#6�5+.+#6���*�+.+�7���#�%&'�5+.+���&��%-��8�-0,*&�/6�%�*��*��/�*�*'���%'*,%�9/�%&'�,%��&���(*�0/*'�:����0���*�,�//��&2�)��/�'�-0,*&��:%/����'0-*'�(��+.+�/�1�:%�*�%�� ;<$;<$=�>)��&�$=?"@?"$""�0&'*��A�'*��B�2"  CDC  ! �:��-��*E���*/��&�$=? "?"$"D#��/�&���1����*/%3*#��/�3�-*&/*'�1����&*F��,*�0/*��&3�#�%&'�,%���&3��(*�0/*'��&�%--��'%&-*�:������*�+.+���&��%-��8�-0,*&�/G�)*�,/��1�H*�4�-*2�)���*�����-���������4��3%���&/#�*F,%�3�-��������I%�%2���2JK�L�M
��KN� O = P=P"@ DQ ��
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RS TUVWUX�YZ�[\\�]̂U_WZWÙ�_Ya]bcd_bWYa�[à�Wa]b[\\[bWYa�̂cY_ÙdcU]�XWbe�Wb]�Uf̂ \YgUU]�[àhYc�idj_Yabc[_bYc]k�Wa_\d̀Walk�XWbeYdb�\WfWb[bWYak�beY]U�cU_YffUàÙ�jg�f[adZ[_bdcUc]k�̂cWYc�bY�beU�_YffUa_UfUab�YZ�beU�cU\UV[ab�̂YcbWYa�YZ�beU�mYcn�bY�jU�̂UcZYcfÙoRp q̀VW]Wal�beU�rYa]bcd_bWYa�s[a[lUc�[à�beU�qc_eWbU_btRS WZ�[�]̂U_WZWÙ�̂cY_ÙdcU�̀UVW[bU]�ZcYf�jU]b�_Ya]bcd_bWYa�̂c[_bW_UuRp WZ�ZY\\YXWal�[�̂cY_ÙdcU�XW\\�[ZZU_b�[ag�X[cc[abWU]k�Wa_\d̀Wal�beU�rYabc[_bYcv]�lUaUc[\�X[cc[abgu�YcRw YZ�[ag�YjxU_bWYa]�beU�rYabc[_bYc�f[g�e[VU�bY�[�̂cY_ÙdcUoRw ycŶY]Wal�[\bUca[bWVU�̂cY_ÙdcU]k�[]�[̂ ĉŶcW[bUk�XeW_e�̂cY_ÙdcU]�]e[\\�jU�_YVUcÙ�jg�beU�rYabc[_bYcv]�X[cc[abg�[]�̀U]_cWjÙ�Wa�iU_bWYa�zo{�eUcUYZoR| }eU�rYabc[_bYc�]e[\\�jU�cU]̂Ya]Wj\U�ZYc�Ycl[aW~Wal�[à�_Yàd_bWal�̂cU�Wa]b[\\[bWYa�_YaZUcUa_U]�[à�fd]b�_YYc̀Wa[bU�]d_e�_YaZUcUa_U]�XWbe�beU�qc_eWbU_b�[à�beU�rYa]bcd_bWYa�s[a[lUco��wRwRwRw�}eU�rYabc[_bYc�[à�Wb]�idj_Yabc[_bYc]�XYcnWal�Ya�beU�ycYxU_b�]e[\\�[bbUà�[�̂cU_Ya]bcd_bWYa�_YaZUcUa_U�]��Yc�fUUbWal�]��[]�̀UUfÙ�aU_U]][cg�jg�beU�rYa]bcd_bWYa�s[a[lUc�bY�_YYc̀Wa[bU�[\\�mYcn��Uolok�̀UfY\WbWYak�Wa]b[\\[bWYak�Ub_o�k�[à�[]�cU�dWcÙ�jg�beU�ycYxU_b�s[ad[\o��wRwR|�}eU�rYabc[_bYc�]e[\\�aYb�jU�cU\WUVÙ�YZ�Yj\Wl[bWYa]�bY�̂UcZYcf�beU�mYcn�Wa�[__Yc̀[a_U�XWbe�beU�rYabc[_b��Y_dfUab]�UWbeUc�jg�[_bWVWbWU]�Yc�̀dbWU]�YZ�beU�rYa]bcd_bWYa�s[a[lUc�Yc�beU�qc_eWbU_b�Wa�beUWc�[̀fWaW]bc[bWYa�YZ�beU�rYabc[_bk�Yc�jg�bU]b]k�Wa]̂U_bWYa]�Yc�[̂ ĉYV[\]�cU�dWcÙ�Yc�̂UcZYcfÙ�jg�̂Uc]Ya]�YbeUc�be[a�beU�rYabc[_bYco�}eU�rYabc[_bYc�]e[\\�f[Wab[Wa�_Yf̂ \UbU�Wa]̂U_bWYa�cU_Yc̀]�[à�bU]b�̀[bU�bY�Ua]dcU�beU��d[\Wbg�YZ�beU�mYcn�W]�Wa�]bcW_b�_Yf̂ \W[a_U�XWbe�beU�cU�dWcUfUab]�YZ�beU�rYabc[_b��Y_dfUab]o��wRwR��meUcU�U�dŴfUab�\WaU]k�̂ŴWalk�̀d_bXYcnk�[àhYc�_YàdWb�[cU�]eYXa�̀W[lc[ff[bW_[\\gk�beU�rYabc[_bYc�]e[\\�jU�cU]̂Ya]Wj\U�ZYc�beU�_YYc̀Wa[bWYa�[à�Yc̀Uc\g�[cc[alUfUab�YZ�beU�V[cWYd]�\WaU]�YZ�̂ŴWal�[à�_YàdWb�Wa_\d̀Ù�Wa�beU�mYcn�YZ�Wb]�rYabc[_bo�}eU�rYabc[_bYc�]e[\\�_YYc̀Wa[bU�beU�XYcn�YZ�Wb]�idj_Yabc[_bYc]�[à�̂cUVUab�[\\�WabUcZUcUa_U]�jUbXUUa�Yc�[fYal�U�dŴfUabk�\WaU]�YZ�̂ŴWalk�[à�[c_eWbU_bdc[\�ZU[bdcU]k�[à�[VYẀ�[ag�da]Wleb\g�[cc[alUfUab]�Wa�U�̂Y]Ù�[cU[]o�}eW]�iU_bWYa�]e[\\�aYb�jU�_Ya]bcdÙ�[]�\WfWbWal�[ag�Yj\Wl[bWYa�YZ�beU�rYabc[_bYc�dàUc�[ag�YbeUc�ĉYVW]WYa�YZ�beU�rYabc[_b��Y_dfUab]o��wRwR��}eU�rYabc[_bYc�]e[\\�jU�cU]̂Ya]Wj\U�ZYc�Wa]̂U_bWYa�YZ�̂YcbWYa]�YZ�beU�ycYxU_b�[\cU[̀g�̂UcZYcfÙ�bY�̀UbUcfWaU�be[b�]d_e�̂YcbWYa]�[cU�Wa�̂cŶUc�_YàWbWYa�bY�cU_UWVU�]dj]U�dUab�mYcno��wRwR��}eU�rYabc[_bYck�Wb]�Uf̂ \YgUU]�[à�idj_Yabc[_bYc]k�]e[\\�jU�]djxU_b�bY�]d_e�cd\U]�[à�cUld\[bWYa]�ZYc�beU�_Yàd_b�YZ�mYcn�[]�beU��XaUc�f[g�U]b[j\W]ek�Wa_\d̀Wal�jdb�aYb�\WfWbÙ�bYk�beU�rYa]bcd_bWYa�Td\U]�[à�TUld\[bWYa]�]Ub�ZYcbe�Wa�iU_bWYa�zo�zo�o�}eU�rYabc[_bYc�]e[\\�jU�cU]̂Ya]Wj\U�ZYc�beU�UaZYc_UfUab�[fYal�Wb]�Uf̂ \YgUU]�YZ�beU��XaUcv]�Wa]bcd_bWYa]o��wRwR��}eU�rYabc[_bYc�]e[\\�Wa]̂U_b�[\\�f[bUcW[\]�[]�̀U\WVUcÙ�bY�beU�ycYxU_b�]WbU�[à�]e[\\�cUxU_b�[ag�f[bUcW[\]�be[b�XW\\�aYb�_YaZYcf�XWbe�beU�cU�dWcUfUab]�YZ�beU�rYabc[_b��Y_dfUab]�XeUa�̂cŶUc\g�Wa]b[\\Ùo���wRwR��}eU�rYabc[_bYc�]e[\\�jU�cU]̂Ya]Wj\U�ZYc�[à�_YYc̀Wa[bU�[ag�[à�[\\�Wa]̂U_bWYa]�cU�dWcÙ�jg�[ag�lYVUcafUab[\�jỲg�e[VWal�xdcW]̀W_bWYa�YVUc�beU�ycYxU_bo��[W\dcU�bY�Yjb[Wa�[ag�̂UcfWb]k�\W_Ua]U]�Yc�YbeUc�[̂ ĉYV[\]�jU_[d]U�YZ�beU�Z[W\dcU�YZ�beU�rYabc[_bYc�bY�_YaZYcf�bY�beW]�cU�dWcUfUab�]e[\\�aYb�U�bUà�beU�rYabc[_b�bWfUk�[à�beU�rYabc[_bYc�]e[\\�aYb�jU�UabWb\Ù�bY�[ag�Wa_cU[]U�Wa�beU�rYabc[_b�idf�beUcUZYcUo��a�[̀ ẀbWYak�[ag�[̀ ẀbWYa[\�_Y]b]�[à�U�̂Ua]U]�YZ�[ag�a[bdcU�Wa_dccÙ�jg�beU��XaUc�[]�[�cU]d\b�YZ�beU�rYabc[_bYcv]�Z[W\dcU�bY�_YaZYcf�bY�beW]�cU�dWcUfUab�]e[\\�_Ya]bWbdbU�[�_e[clU�[l[Wa]b�beU�rYabc[_bYcv]�rYabc[_bo���wRwRS�����������t�id_e�XYcn�[]�_YaaU_bWYa]�bY�U�W]bWal�]UXUc]k�̂\dfjWalk�eU[bWalk�[à�U\U_bcW_[\�]g]bUf]�]e[\\�jU�_YYc̀Wa[bÙ�[b�[�bWfU�[lcUU[j\U�bY�beU��XaUck�beU�qc_eWbU_bk�[à�beU�rYa]bcd_bWYa�s[a[lUck�[à�]e[\\�jU�̀UbUcfWaÙ�[à�[lcUÙ�bY�XU\\�Wa�[̀V[a_U�YZ�beU�[_bd[\�̂UcZYcf[a_U�YZ�]d_e�XYcn�]Y�[]�bY�WabUcZUcU�[]�\Wbb\U�[]�̂Y]]Wj\U�XWbe�beU�ŶUc[bWYa�[à�d]U�YZ�beU��XaUcv]�U�W]bWal�Z[_W\WbWU]o�iedb̀YXa]�fd]b�jU�_YYc̀Wa[bÙ�becYdle�beU�rYa]bcd_bWYa�s[a[lUco�}eU�_YabWadÙ�daWabUccd̂bÙ�ŶUc[bWYa�YZ�[\\�Z[_W\WbWU]�YZ�beU��XaUcv]�jdW\̀Wal]�W]�U]]UabW[\o��Z�[ag�U�W]bWal�Z[_W\WbWU]�fd]b�jU�WabUccd̂bÙk�beU�rYabc[_bYc�ZYc�beU�mYcn�]e[\\�̂cYVẀU�[\\�aU_U]][cg�bUf̂ Yc[cg�Z[_W\WbWU]�[à�_YaaU_bWYa]�aU_U]][cg�ZYc�f[Wab[WaWal�beU]U�U�W]bWal�Z[_W\WbWU]�[b�aY�Wa_cU[]U�Wa�beU�rYabc[_b�idf�U�_Ûb�[]�YbeUcXW]U�]̂U_WZWÙo��Y�fU_e[aW_[\k�eU[bWalk�̂\dfjWalk�]̂cWan\Uck�Yc�U\U_bcW_�]UcVW_U�]e[\\�jU�WabUccd̂bÙ�[b�[ag�bWfU�U�_Ûb�[]�[̂ ĉYVÙ�Wa�[̀V[a_U�jg�beU��XaUc�Yc�XeUa�beU�jdW\̀Wal]�[cU�aYb�Y__d̂WÙ�[à�]e[\\�jU�_YYc̀Wa[bÙ�XWbe�beU��XaUck�[]�
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STUU�VW�XYT�Z[\WX]̂_X̀[\�aV\VbT]c�dUU�_[eê \̀_VX̀[\�WfWXTeW�ê WX�gT�eV̀\XV̀\Th�S̀XY[̂X�̀\XT]]̂iX̀[\c�dW�ê _Y�]TUVXTh�S[]j�VW�i[WẀgUT�WYVUU�gT�iT]k[]eTh�i]̀[]�X[�WŶXh[S\Wl�W[�VW�X[�è\̀èmT�XYT�iT]̀[h�[k�WŶX�h[S\c�dUU�eVXT]̀VUl�Tn̂ ìeT\Xl�V\h�eV\i[ST]�\T_TWWV]f�̀\�XYT�iT]k[]eV\_T�[k�V�WŶXh[S\�WYVUU�gT�[\�ẀXT�i]̀[]�X[�̀\XT]]̂iX̀[\�[k�WT]ò_Tcp�qrs�tuvwx�uyz�{u|}x~u��p�qrsr���\UTWW�[XYT]S̀WT�i][òhTh�̀\�XYT�Z[\X]V_X��[_̂eT\XWl�XYT�Z[\X]V_X[]�WYVUU�i][òhT�V\h�iVf�k[]�UVg[]��VX�ViiÙ_VgUT�i]ToV̀Ù\b�SVbT�]VXTW�l�eVXT]̀VUWl�Tn̂ ìeT\Xl�X[[UWl�_[\WX]̂_X̀[\�Tn̂ ìeT\X�V\h�eV_Ỳ\T]fl�SVXT]l�YTVXl�X̂̀ÙX̀TWl�X]V\Wi[]XVX̀[\l�V\h�[XYT]�kV_̀ÙX̀TW�V\h�WT]ò_TW�\T_TWWV]f�k[]�i][iT]�T�T_̂X̀[\�V\h�_[eiUTX̀[\�[k�XYT��[]jl�SYTXYT]�XTei[]V]f�[]�iT]eV\T\X�V\h�SYTXYT]�[]�\[X�̀\_[]i[]VXTh�[]�X[�gT�̀\_[]i[]VXTh�̀\�XYT��[]jc�dUU�eVXT]̀VUW�i][òhTh�gf�Z[\X]V_X[]�WYVUU�gT�\TSc���YT�Z[\X]V_X[]�WYVUU�S[]j�_[\X̀\̂[̂WUf�V\h�T�iTh̀X̀[̂WUf�XY][̂bY�_[eiUTX̀[\�[k�XYT��[]jc��̀eT�̀W�[k�XYT�TWWT\_Tc�����������[XS̀XYWXV\h̀\b�V\f�[XYT]�i][òẀ[\�[k�XYT�Z[\X]V_X��[_̂eT\XWl�Z[\X]V_X[]�WYVUU�iT]k[]e�VX�UTVWX�XST\Xf�k̀oT�������iT]_T\X�[k�XYT�k̀TUh�S[]j�S̀XY�̀XW�[S\�k̂UU�X̀eT�TeiU[fTTWc���[]�XYT�î]i[WT�[k�XYT�i]T_Th̀\b�WT\XT\_T�V\f�iV]X�[k�XYT�S[]j�iT]k[]eTh�gf�ŴiT]òW[]f�iT]W[\\TU��iT]W[\W�Vg[oT�UToTU�[k�k[]TeV\��[]�gf�[kk̀_T�iT]W[\\TU�WYVUU�\[X�gT�_[\ẀhT]Th�iV]X�[k�XYT��[]j�iT]k[]eTh�gf�Z[\X]V_X[]�W�TeiU[fTTWc���̂_Y�̀XTeW�VW�g[\hWl�_T]X̀k̀_VXTWl�WY[i�h]VS̀\bW�V\h�ẀèUV]�̀XTeW�V]T�\[X�X[�gT�_[̂\XTh�VW�WVX̀Wkf̀\b�XYT�XST\Xf�k̀oT�������iT]_T\X�]Tn̂ ]̀TeT\X�p�qrsr�r��d�WY[]XVbT�[k�UVg[]�̀\�XYT�̀\ĥWX]f�WYVUU�\[X�gT�V__TiXTh�VW�V\�T�_̂WT�k[]�\[X�i][iT]Uf�eV\\̀\b�XYT��][�T_X�VX�TV_Y�ẀXTcp�qrsr�r���YT�Z[\X]V_X[]�WYVUU�gT�]TWi[\ẀgUT�k[]�XYT�_V]T�V\h�i][XT_X̀[\�[k�VUU�Tn̂ ìeT\X�V\h�eVXT]̀VUW�k[]�̀XW��[]j�[\�XYT��][�T_Xl�̀\_Ûh̀\b�Tn̂ ìeT\X�V\h�eVXT]̀VU�k̂]\̀WYTh�gf�XYT��S\T]cp�qrsr����_TiX�̀\�XYT�_VWT�[k�è\[]�_YV\bTW�̀\�XYT��[]j�Vii][oTh�gf�XYT�d]_ỲXT_X�̀\�V__[]hV\_T�S̀XY��T_X̀[\��c��c��[]�[]hT]Th�gf�XYT�d]_ỲXT_X�̀\�V__[]hV\_T�S̀XY��T_X̀[\��c�l�XYT�Z[\X]V_X[]�eVf�eVjT�ŴgWX̀X̂X̀[\W�[\Uf�S̀XY�XYT�_[\WT\X�[k�XYT��S\T]l�VkXT]�ToVÛVX̀[\�gf�XYT�d]_ỲXT_Xl�̀\�_[\ŴUXVX̀[\�S̀XY�XYT�Z[\WX]̂_X̀[\�aV\VbT]l�V\h�̀\�V__[]hV\_T�S̀XY�V�]TŴUX̀\b�ZYV\bT��]hT]�[]�Z[\WX]̂_X̀[\�ZYV\bT��̀]T_X̀oTcp�qrsrq��YT�Z[\X]V_X[]�WYVUU�T\k[]_T�WX]̀_X�h̀W_̀iÙ\T�V\h�b[[h�[]hT]�Ve[\b�XYT�Z[\X]V_X[]�W�TeiU[fTTW�V\h�[XYT]�iT]W[\W�_V]]f̀\b�[̂X�XYT��[]jc��YT�Z[\X]V_X[]�WYVUU�\[X�iT]èX�TeiU[feT\X�[k�̂\k̀X�iT]W[\W�[]�iT]W[\W�\[X�i][iT]Uf�Wj̀UUTh�̀\�XVWjW�VWẀb\Th�X[�XYTel�[]�iT]W[\W�SY[�S̀XỲ\�XYT�UVWX�k̀oT�����hVfW��V��YVò\b�gTT\�T�i[WTh�X[�W[eT[\T�YVò\b�gTT\�h̀Vb\[WTh�S̀XY�V�Z� ¡���¢�̀\kT_X̀[\£�[]��g��YVò\b�YVh�V�iT]ẀWXT\X�_[̂bYl�WY[]X\TWW�[k�g]TVXYl�[]�V�kToT]�[k��¤¤c��[]�ỲbYT]c��YT��S\T]�]TWT]oTW�XYT�]̀bYX�X[�YVoT�V\f�iT]W[\W�]Te[oTh�k][e�XYT��][�T_X�̂i[\�]TVW[\VgUT�[g�T_X̀[\cp�qrsrqr��¡\�Vhh̀X̀[\�X[�VUU�[XYT]�WVkTXf�]Tn̂ ]̀TeT\XWl�XYT�Z[\X]V_X[]�WYVUU�i][òhT�ŴX̀VgUT�V\h�V�Ŵkk̀_̀T\X�\̂egT]�[k�WVkTXf�]TUVXTh�kV_̀ÙX̀TW�V\h�iT]W[\VU�i][XT_X̀oT�Tn̂ ìeT\X�������VX�XYT�ẀXT�]TUVXTh�X[�i][XT_X̀[\�VbV̀\WX�XYT�Wi]TVh�[k�Z� ¡���¢l�̀\_Ûh̀\b�ĝX�\[X�ÙèXTh�X[�YV\hSVWỲ\b�WXVX̀[\Wl�YV\h�WV\̀X̀mT]l�bU[oTWl�eVWjWl�kV_TWỲTUhWl�V\h�[XYT]�Tn̂ ìeT\X�VW�XYT��S\T]�eVf�]TVW[\VgUf�]Tn̂TWXc��[XS̀XYWXV\h̀\b�XYT�k[]Tb[̀\bl�\[XỲ\b�YT]T̀\�WYVUU�gT�_[\WX]̂Th�X[�hTUTbVXT�[]�]TÙToT�Z[\X]V_X[]�k][e�YVò\b�W[UT�V\h�T�_ÛẀoT�]TWi[\Ẁg̀ÙXf�k[]�VUU�S[]jẀXT�WVkTXfcp�qrsrs�dUU�eT_YV\̀_W�TeiU[fTh�[\�XYT��][�T_X�WYVUU�gT�iT]W[\W�Wj̀UUTh�̀\�XYVX�S[]j�SỲ_Y�XYTf�V]T�X[�iT]k[]ec��[]j�S̀UU�\[X�gT�Vii][oTh�̀k�̀X�h[TW�\[X�eTTX�XYT�n̂VÙXf�[k�S[]jeV\WỲi�VW�_VUUTh�k[]�̀\�XYT�Z[\X]V_X��[_̂eT\XWc�¡k�XỲW�n̂VÙXf�[k�S[]jeV\WỲi�̀W�\[X�T�V_XUf�hTk̀\Th�YT]T̀\l�̀X�WYVUU�gT�VWŴeTh�X[�gT�XYT�gTWX�WXV\hV]hW�[k�S[]jeV\WỲi�k[]�XYT�X]VhTcp�qrsr¥��eiU[fTTW�[k�XYT�Z[\X]V_X[]�[]�̀XW��̂g_[\X]V_X[]W�SY[WT�S[]j�̀W�̂\WVX̀WkV_X[]f�X[�XYT��S\T]l�Z[\WX]̂_X̀[\�aV\VbT]�[]�d]_ỲXT_Xl�[]�_[\ẀhT]Th�gf�XYTe�X[�gT�̂\Wj̀UUTh�[]�[XYT]S̀WT�[g�T_X̀[\VgUTl�S̀UU�gT�̀eeTh̀VXTUf�h̀WèWWTh�k][e�XYT��][�T_X�̂i[\�\[X̀_T�k][e�XYT�Z[\WX]̂_X̀[\�aV\VbT]c��Y[WT�h̀WèWWTh�TeiU[fTTW�WYVUU�gT�èeTh̀VXTUf�]TiUV_Th�gf�XYT�Z[\X]V_X[]�W[�VW�\[X�X[�hTUVf�i][b]TWW�[k�XYT��[]j�V\h�VX�\[�Vhh̀X̀[\VU�_[WX�X[�XYT��S\T]c��dUU�TeiU[fTTW�[k�XYT�Z[\X]V_X[]�[]��̂g_[\X]V_X[]�WYVUU�gT�i][_TWWTh�XY][̂bY�XYT��S\T]�W�hVXVgVWT�SỲ_Y�T�_ÛhTW�WT��[kkT\hT]W�V\h�[XYT]�iT[iUT�\[X�hTTeTh�WVkT�k[]�i]TWT\_T�[\�V�W_Y[[U�ẀXTc��d\f�iT]W[\�SY[�̀W�kUVbbTh�gf�XYVX�WfWXTe�WYVUU�\[X�gT�TeiU[fTh�[\�ẀXTc���̂]XYT]l�XYT�Z[\X]V_X[]�[]�̀XW��̂g_[\X]V_X[]�WYVUU�\[X�TeiU[f�V\f�iT]W[\�[\ẀXT�SY[�̀W�j\[S\�X[�XYTe�X[�gT�V�WT��[kkT\hT]�VW�hTk̀\Th�gf��TS�¦[]j��XVXTc
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S�TUVUW�XY�Z[\[]̂_�̀a�_b[�c]dY[e�f̀Y_Zg\_h�_b[�f̀Y_Zg\_̀Z�i]jj�k[�[l̂[\_[e�_̀�̂jg\[�a]Zm�̀Ze[Zc�i]_b�n[YèZc�àZ�Y[[e[e�mg_[Z]gjch�]Y\joe]Yd�pok\̀Y_Zg\_̀Zc�gYe�mgq̀Z�mg_[Z]gj�cô ĵ][Zcr�sa�e[[m[e�Y[\[ccgZt�_̀�gccoZ[�e[j]n[Zt�̀a�mg_[Z]gjc�g_�_]m[c�Y[[e[eh�_b[�f̀Y_Zg\_̀Z�mgt�g\\[̂_�e[j]n[Zt�̀a�co\b�mg_[Z]gjc�g_�gYt�_]m[h�gYe�mgt�]Y\joe[�_b[�\̀c_�̀a�co\b�mg_[Z]gjc�]Y�]_c�Y[l_�m̀ Y_bjt�û ĵ]\g_]̀Y�àZ�vgtm[Y_h�̂Z̀n]e[e�co\b�mg_[Z]gjc�bgn[�g\_ogjjt�k[[Y�e[j]n[Z[e�_̀�f̀Y_Zg\_̀Z�gYe�̂Z̀̂ [Zjt�c_̀Z[e�kt�]_�i]_b�ĝ Ẑ̀ngj�̀Z�oYe[Z�e]Z[\_]̀Y�̀a�_b[�uZ\b]_[\_�gYe�_b[�f̀Yc_Zo\_]̀Y�wgYgd[Z�[]_b[Z�g_�_b[�vZ̀q[\_�c]_[�̀Z�]Y�gY�ĝ Ẑ̀n[e�c_̀Zgd[�cb[e�̀Z�igZ[b̀oc[h�gc�̂Z̀n]e[e�[jc[ib[Z[�]Y�_b[c[�x[Y[Zgj�f̀Ye]_]̀YcrS�TUVUWUy�z̀�_b[�aojj[c_�[l_[Y_�̂̀cc]kj[h�_b[�f̀Y_Zg\_̀Z�cbgjj�̂Z̀n]e[�̂Z̀eo\_c�̀a�_b[�cgm[�{]Yeh�aZ̀m�g�c]Ydj[�c̀oZ\[r�|b[Y�_ì �̀Z�m̀ Z[�]_[mc�̀a�cgm[�mg_[Z]gj�̀Z�[}o]̂m[Y_�gZ[�Z[}o]Z[e�~̂om̂ ch�ngjn[ch�g]Z�\̀Ye]_]̀Y]Yd�oY]_ch�[_\r��_b[t�cbgjj�k[�̀a�_b[�cgm[�mgYoag\_oZ[Zr�vZ̀eo\_�mgYoag\_oZ[Z�oY]àZm]_t�è[c�Ỳ_�ĝ ĵt�_̀�Zgi�mg_[Z]gjch�koj{�mg_[Z]gjch�]̂̂[h�_ok[h�a]__]Ydc�~[l\[̂_�ajgYd[e�gYe�dZ̀̀ n[e�_t̂[c�h�cb[[_�m[_gjh�i]Z[h�c_[[j�kgZ�c_̀\{h�i[je]Yd�Z̀ech�c̀je[Zh�agc_[Y[Zch�m̀ _̀Zc�àZ�e]cc]m]jgZ�[}o]̂m[Y_�oY]_ch�gYe�c]m]jgZ�]_[mc�oc[e�]Y�_b[�ìZ{h�[l\[̂_�gc�̀_b[Zi]c[�]Ye]\g_[er�zb[�f̀Y_Zg\_̀Z�cbgjj�̂Z̀n]e[�̂Z̀eo\_c�ib]\b�gZ[�\̀m̂ g_]kj[�i]_b]Y�ctc_[mc�gYe�̀_b[Z�\̀YY[\_[e�]_[mcr�sa�f̀Y_Zg\_̀Z�]c�d]n[Y�̀̂_]̀Y�̀a�c[j[\_]Yd�k[_i[[Y�_ì �̀Z�m̀ Z[�̂Z̀eo\_c�àZ�oc[�̀Y�_b[�vZ̀q[\_h�̂Z̀eo\_�c[j[\_[e�cbgjj�k[�\̀m̂ g_]kj[�i]_b�̂Z̀eo\_c�̂Z[n]̀ocjt�c[j[\_[eh�[n[Y�]a�̂Z[n]̀ocjt�c[j[\_[e�̂Z̀eo\_c�i[Z[�gjc̀�̀̂ _]̀YcrS�TUVUWU��zb[�f̀Y_Zg\_̀Z�]c�Z[ĉ Ỳc]kj[�àZ�̂Z̀n]e]Yd�̂Z̀eo\_c�gYe�\̀Yc_Zo\_]̀Y�m[_b̀ec�\̀m̂ g_]kj[�i]_b�̂Z̀eo\_c�gYe�\̀Yc_Zo\_]̀Y�m[_b̀ec�̀a�̀_b[Z�\̀Y_Zg\_̀Zcr�sa�g�e]ĉo_[�gZ]c[c�k[_i[[Y�_b[�f̀Y_Zg\_̀Z�gYe�̀_b[Z�\̀Y_Zg\_̀Zc�̀n[Z�\̀Y\oZZ[Y_jt�c[j[\_gkj[�ko_�]Y\̀m̂ g_]kj[�̂Z̀eo\_ch�_b[�uZ\b]_[\_�i]jj�e[_[Zm]Y[�ib]\b�̂Z̀eo\_c�cbgjj�k[�oc[er�S�TUVUWUT�|]_b�Z[ĉ[\_�_̀�c]_[ìZ{�mg_[Z]gjch�gjj�̂Z̀eo\_c�cokm]__[e�àZ�oc[�gYe�]Y\̀Ẑ̀ Zg_[e�]Y_̀�_b[�vZ̀q[\_�cbgjj�k[�Ỳ�_b[�û Ẑ̀n[e��]c_�̀a�wg_[Z]gjc�gYe��}o]̂m[Y_�̂okj]cb[e�kt�_b[���p�Xz�wg_[Z]gjc��oZ[goh�m̀ c_�Z[\[Y_�[e]_]̀YrS�TUVUWUV�|b[Y�Z[}o]Z[eh�̀aa�c]_[�c_̀Zgd[�cbgjj�k[�_b[�Z[ĉ Ỳc]k]j]_t�̀a�_b[�f̀Y_Zg\_̀Zr�sa�mg_[Z]gjc�gZ[�c_̀Z[e�̀aa�c]_[h�_b[�f̀Y_Zg\_̀Z�cbgjj�aoZY]cb�̂Z̀̀ a�̀a�_]_j[�kt�XiY[Z�gYe�̂Z̀n]e[�g�\[Z_]a]\g_[�̀a�]YcoZgY\[�e[m̀ Yc_Zg_]Yd�ge[}og_[�]YcoZgY\[�\̀n[Zgd[r�S�TUVUWU��zb[�f̀Y_Zg\_̀Z�cbgjj�e[j]n[Z�gjj�mg_[Z]gjc�g_�co\b�_]m[c�gc�i]jj�[YcoZ[�ĉ[[et�gYe�oY]Y_[ZZô_[e�̂Z̀dZ[cc�̀a�_b[�| Z̀{rS�TUVUWUW�zb[�f̀Y_Zg\_̀Z�cbgjj�[YàZ\[�c_Z]\_�e]c\]̂j]Y[�gYe�d̀ è�̀Ze[Z�gm̀ Yd�_b[�f̀Y_Zg\_̀Z�c�[m̂ j̀t[[c�gYe�̀_b[Z�[̂Zc̀Yc�\gZZt]Yd�̀o_�_b[�| Z̀{r�zb[�f̀Y_Zg\_̀Z�cbgjj�Ỳ_�̂[Zm]_�[m̂ j̀tm[Y_�̀a�oYa]_�̂[Zc̀Yc�̀Z�̂[Zc̀Yc�Ỳ_�̂Z̀̂ [Zjt�c{]jj[e�]Y�_gc{c�gcc]dY[e�_̀�_b[mr�zb[�XiY[Z�Z[c[Zn[c�_b[�Z]db_�_̀�̀kq[\_�_̀�f̀Y_Zg\_̀Z�c�oc[�̀a�̂[Zc̀Yc�ib̀�ĝ [̂gZ�oYa]_�̀Z�Ỳ_�c{]jj[e�]Y�_b[�_gc{c�gcc]dY[e�_̀�_b[mr��pb̀oje�gYt�e]c̀Ze[Zjth�]Y\̀m̂ [_[Y_h�oYa]_h�oYc{]jj[e�̀Z�̀kq[\_]̀Ygkj[�[̂Zc̀Y�k[�b]Z[e�̀Z�[m̂ j̀t[e�kt�_b[�f̀Y_Zg\_̀Zh�ô Ỳ�̀Z�gk̀o_�_b[�vZ[m]c[c�̀a�_b[�XiY[Zh�àZ�gYt�̂oẐ̀ c[�̀Z�]Y�gYt�\ĝg\]_th�_b[t�cbgjjh�ô Ỳ�Z[}o[c_�̀a�_b[�XiY[Zh�k[�Z[m̀ n[e�aZ̀m�_b[�vZ̀q[\_�gYe�Ỳ_�gdg]Y�k[�gcc]dY[e�_b[Z[̀Y�i]_b̀o_�_b[�iZ]__[Y�̂[Zm]cc]̀Y�̀a�_b[�XiY[ZrS�TUVUWU���Yj[cc�̀_b[Zi]c[�c_g_[e�]Y�_b[�f̀Y_Zg\_��̀\om[Y_c�̀Z�_b[�k]ee]Yd�Z[}o]Z[m[Y_ch�_b[�f̀Y_Zg\_̀Zh�i]_b]Y����egtc�̀a�Z[\[]̂_�̀a�_b[�c]dY[e�f̀Y_Zg\_h�cbgjj�aoZY]cb�]Y�iZ]_]Yd�_b[�XiY[Z�_bZ̀odb�_b[�f̀Yc_Zo\_]̀Y�wgYgd[Z�gYe�uZ\b]_[\_�g�j]c_�cb̀i]Yd�_b[�Ygm[�̀a�_b[�mgYoag\_oZ[Z�̂Z̀̂ c̀[e�_̀�k[�oc[e�àZ�[g\b�̀a�_b[�̂Z̀eo\_c�]e[Y_]a][e�]Y�_b[�p̂[\]a]\g_]̀Ych�gYe�ib[Z[�ĝ ĵ]\gkj[h�_b[�Ygm[�̀a�_b[�]Yc_gjj]Yd�pok\̀Y_Zg\_̀Zr��zb[�uZ\b]_[\_�i]jj�̂Z̀m̂ _jt�Z[̂jt�_̀�_b[�f̀Y_Zg\_̀Z�]Y�iZ]_]Yd�c_g_]Yd�ib[_b[Z�̀Z�Ỳ_�_b[�XiY[Z�̀Z�uZ\b]_[\_h�ga_[Z�eo[�]Yn[c_]dg_]̀Yh�bgc�Z[gc̀Ygkj[�k̀q[\_]̀Y�_̀�gYt�co\b�̂Z̀̂ c̀[e�mgYoag\_oZ[Z�̀Z�]Yc_gjj[Zr��sa�ge[}og_[�eg_g�̀Y�g�̂Z̀̂ c̀[e�mgYoag\_oZ[Z�̀Z�]Yc_gjj[Z�]c�Ỳ_�gng]jgkj[h�_b[�uZ\b]_[\_�mgt�c_g_[�_bg_�g\_]̀Y�i]jj�k[�e[a[ZZ[e�oY_]j�_b[�f̀Y_Zg\_̀Z�̂Z̀n]e[c�gee]_]̀Ygj�eg_gr���g]joZ[�à�_b[�XiY[Z�̀Z�uZ\b]_[\_�_̀�̂Z̀m̂ _jt�Z[̂jt�cbgjj�\̀Yc_]_o_[�Ỳ_]\[�̀a�Ỳ�Z[gc̀Ygkj[�̀kq[\_]̀Yr���g]joZ[�_̀�̀kq[\_�_̀�g�mgYoag\_oZ[Z�̀Z�]Yc_gjj[Z�cbgjj�Ỳ_�\̀Yc_]_o_[�g�ig]n[Z�̀a�_b[�Z[}o]Z[m[Y_c�̀a�_b[�f̀Y_Zg\_��̀\om[Y_ch�gYe�̂Z̀eo\_c�aoZY]cb[e�kt�_b[�j]c_[e�mgYoag\_oZ[Z�cbgjj�\̀YàZm�_̀�co\b�Z[}o]Z[m[Y_c�S�TUVU��zb[�f̀Y_Zg\_̀Z�igZZgY_c�_bg_�]_�bgc�d̀ è�_]_j[�_̀�gjj�mg_[Z]gjc�oc[e�kt�]_�]Yh�̀Y�̀Z�]Y�\̀YY[\_]̀Y�i]_b�_b[�| Z̀{r��̀�mg_[Z]gjc�̀Z�cô ĵ][c�cbgjj�k[�̂oZ\bgc[e�kt�_b[�f̀Y_Zg\_̀Z�̀Z�gYt�̀a�]_c�pok\̀Y_Zg\_̀Zc�_bg_�gZ[�cokq[\_�_̀�gYt�\bg__[j�m̀ Z_dgd[h�\̀Ye]_]̀Ygj�cgj[h�̀Z�̀_b[Z�gdZ[[m[Y_�kt�ib]\b�gY�]Y_[Z[c_�]c�Z[_g]Y[e�kt�_b[�c[jj[Zr
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S�TUVUW�XYZ�[\]̂_̀â\_�bỲcc�d̀eZ�ZfZ_g�_Z̀b\]̀hcZ�Zii\_̂�̂\�̀f\jk�c̀h\_�kjblm̂Zb�̀]k�̂\�j]bmc̀̂Z�̂YZ�no]Z_p�q_aYĵZâ�]̀k�[\]b̂_mâj\]�r ]̀̀sZ_�i_\d�̂YZ�ZiiZâb�\i�c̀h\_�kjblm̂Zb�bY\mck�̀]g�̀_jbZt�XYZ_Z�bỲcc�hZ�]\�b̂_jeZbp�ljaeẐj]sp�o\_e�b̂\ll̀sZbp�bc\ok\o]bp�\_�\̂YZ_�kjb_ml̂jfZ�̀âjfĵg�̀̂�̂YZ�u_\vZâ�i\_�̀]g�_Z̀b\]�hg�̀]g\]Z�Zdlc\gZk�\_�Z]s̀sZk�hg�̂YZ�[\]̂_̀â\_�̂\�lZ_i\_d�ĵb�l\_̂j\]�\i�̂YZ�w\_et�XYZ_Z�bỲcc�hZ�]\�c\ae\m̂�̀̂�̂YZ�u_\vZâ�hg�̂YZ�[\]̂_̀â\_t�XYZ�[\]̂_̀â\_�bỲcc�hZ�_Zbl\]bjhcZ�i\_�l_\fjkj]s�̂YZ�d̀]l\oZ_�_Zxmj_Zk�̂\�l_\aZZk�oĵY�̂YZ�w\_e�m]kZ_�̀]g�aj_amdb̂̀]aZt�y\_�̂YZ�lm_l\bZb�\i�̂Yjb�zZâj\]p�ZfZ_g�_Z̀b\]̀hcZ�Zii\_̂�bỲcc�j]acmkZp�hm̂�]\̂�]ZaZbb̀_jcg�hZ�cjdĵZk�̂\{U| d̀eZ�̀cc�]ZaZbb̀_g�̀__̀]sZdZ]̂b�̂\�_Za\]ajcZp�oĵY\m̂�kZc̀gp�k̀d̀sZ�\_�a\b̂�̂\�̂YZ�no]Z_�̀]k�oĵY\m̂�_Za\m_bZ�̂\�̂YZ�q_aYĵZâp�̂YZ�[\]b̂_mâj\]�r ]̀̀sZ_�\_�̂YZ�no]Z_p�̀]g�a\]icjâ�hẐoZZ]�ĵb�qs_ZZdZ]̂�oĵY�̂YZ�no]Z_�̀]k�̀]g�̀s_ZZdZ]̂b�\_�_Zsmc̀̂j\]b�\i�̀]g�ej]k�̀̂�̀]g�̂jdZ�j]�i\_aZ�̀d\]s�dZdhZ_b�\_�a\m]ajcb�oYjaY�_Zsmc̀̂Z�\_�kjb̂j]smjbY�oỲ �̂̀âjfĵjZb�bỲcc�]\̂�hZ�j]acmkZk�j]�̂YZ�o\_e�\i�̀]g�l̀_̂jamc̀_�_̂̀kZ}U~ _Zxmj_j]s�Zdlc\gZZbp�zmha\]̂_̀â\_bp�bmllcjZ_b�̀]k�\̂YZ_b�̂\�mbZ�_ZbZ_fZ�s̀ Ẑb�oYjaY�bỲcc�hZ�Zb̂̀hcjbYZk�i\_�̂YZ�u_\vZâ}UT _Z̀__̀]sj]s�o\_e�baYZkmcZb�i\_�̂YZ�[\]̂_̀â\_�b�w\_e�\_�̂YZ�o\_e�\i�ĵb�zmha\]̂_̀â\_b}�̀]kUV j]acmkj]s�j]�[\]̂_̀â\_�b�̀s_ZZdZ]̂b�oĵY�ĵb�zmha\]̂_̀â\_b�̂YZ�_jsŶ�̂\�imccg�jdlcZdZ]̂�̀cc�l_\fjbj\]b�\i�̂Yjb�zZâj\]tS�TUVUWU���]�àbZ�̂YZ�l_\s_Zbb�\i�̂YZ�w\_e�jb�ZiiZâZk�hg�̀]g�m]kmZ�kZc̀g�j]�im_]jbYj]s�\_�j]b̂̀ccj]s�̀]g�ĵZdb�\_�d̀ Ẑ_j̀cb�\_�ZxmjldZ]̂�_Zxmj_Zk�lm_bm̀]̂�̂\�̂YZ�[\]̂_̀â�hZàmbZ�\i�̀�a\]icjâ�j]f\cfj]s�̀]g�bmaY�c̀h\_�̀s_ZZdZ]̂�\_�_Zsmc̀̂j\]p�̂YZ�no]Z_�d̀g�_Zxmj_Z�̂Ỳ �̂\̂YZ_�d̀ Ẑ_j̀c�\_�ZxmjldZ]̂�\i�Zxm̀c�ej]k�̀]k�xm̀cĵg�hZ�l_\fjkZk�lm_bm̀]̂�̂\��̀[Ỳ]sZ�n_kZ_�\_�[\]b̂_mâj\]�[Ỳ]sZ��j_ZâjfZ�hm̂�j]�]\�àbZ�bỲcc�̂YZ�̀d\m]̂�\i�bmaY�aỲ]sZ�hZ�aỲ_sZk�hg�̂YZ�[\]̂_̀â\_�̂\�̂YZ�no]Z_�̀b�̀]�̀kkĵj\]̀c�a\b̂�̂\�lZ_i\_d�̂YZ�w\_et�������������\�Z�̂Z]bj\]�\i�̂jdZ�bỲcc�hZ�s_̀]̂Zk�i\_�kZc̀gb�àmbZk�hg�c̀h\_�\_�d̀ Ẑ_j̀c�kjblm̂Zbt������������zY\mck�ĵ�hZa\dZ�]ZaZbb̀_g�̂\�a_Z̀Ẑ�̀�bZl̀_̀̂Z�Z]̂_̀]aZ�i\_�̀�[\]̂_̀â\_�j]f\cfZk�j]�̀�kjblm̂Zp�̀cc�a\b̂b�b̀b\aj̀̂Zk�oĵY�a_Z̀ĵ]s�̂Ỳ �̂Z]̂_̀]aZ�bỲcc�hZ�h\_]Z�hg�̂YZ�[\]̂_̀â\_�j]f\cfZk�j]�̂YZ�kjblm̂Zt��zmaY�a\b̂b�bỲcc�j]acmkZp�hm̂�]\̂�cjdĵZk�̂\�bjs]̀sZp�iZ]aj]sp�̂Zdl\_̀_g�_\̀kb�̀]k�bZam_ĵg��lZ_b\]]Zc�̀b�kZZdZk�]ZaZbb̀_g�hg�̂YZ�no]Z_�i\_�̂YZ�b̀iẐg�\i�̂YZ�\aaml̀]̂b�\i�̂YZ�bĵZtS�TUVUWU��XYZ�[\]̂_̀â\_�bỲcc�Z]bm_Z�̂Ỳ �̂ĵb�w\_e�a\]̂j]mZb�m]j]̂Z__ml̂Zk�km_j]s�̂YZ�lZ]kZ]ag�\i�̀�c̀h\_�kjblm̂ZtS�TUVUWU��XYZ�[\]̂_̀â\_�bỲcc�hZ�cj̀hcZ�̂\�̂YZ�no]Z_�i\_�̀cc�k̀d̀sZb�bmiiZ_Zk�hg�̂YZ�no]Z_�\aam__j]s�̀b�̀�_Zbmĉ�\i�o\_e�b̂\ll̀sZbp�bc\ok\o]bp�kjblm̂Zb�\_�b̂_jeZb�̀_jbj]s�i_\d�̂YZ�c̀h\_�l_̀âjaZb�\i�̂YZ�[\]̂_̀â\_�\_�ĵb�zmha\]̂_̀â\_bp�zmllcjZ_b�\_�zmh�bmha\]̂_̀â\_btS�TUVU��XYZ�[\]̂_̀â\_�̀]k�ĵb�zmha\]̂_̀â\_b�Zdlc\gZk�ml\]�̂YZ�w\_e�bỲcc�̀hjkZ�hg�̀]k�a\]i\_d�oĵY�̀cc�c̀h\_�c̀ob�]̀k�̂\�̀cc�\̂YZ_�c̀obp�\_kj]̀]aZbp�̀]k�cZs̀c�_Zxmj_ZdZ]̂b�]\o�\_�YZ_Z̀îZ_�̀llcjàhcZ�̂\�̂YZ�w\_e�̀]k�̂YZ�a\]b̂_mâj\]�_̀Z̀tS�TUVU|��XYZ�[\]̂_̀â\_�̀]k�ĵb�zmha\]̂_̀â\_b�bỲcc�hZ�_Zbl\]bjhcZ�i\_�l_\̂Zâj\]�\i�̂YZ�w\_ep�̂YZ�o\_e�\i�zZl̀_̀̂Z�\_�\̂YZ_�[\]̂_̀â\_bp�̀]k�Z�jb̂j]s�a\]b̂_mâj\]p�h\̂Y�\]�̀]k�\ii�̂YZ�bĵZp�̀]k�j]�̂YZ�ZfZ]̂�\i�k̀d̀sZp�bỲcc�_Zb̂\_Z�̂YZ�b̀dZ�\̂�̂YZ�\_jsj]̀c�a\]kĵj\]�̀̂�]\�̀kkĵj\]̀c�a\b̂�̂\�̂YZ�no]Z_tS�TUVU||��i�̂YZ�w\_e�jb�̂\�hZ�lZ_i\_dZk�hg�̂_̀kZ�m]j\]bp�̂YZ�[\]̂_̀â\_�bỲccp�oĵY�̂YZ�a\]bZ]̂�\i�̂YZ�no]Z_�̀]k�̂YZ�q_aYĵZâp�oYjaY�bỲcc�]\̂�hZ�m]_Z̀b\]̀hcg�oĵYYZckp�d̀eZ�̀cc�]ZaZbb̀_g�̀__̀]sZdZ]̂b�̂\�_Za\]ajcZp�oĵY\m̂�kZc̀gp�k̀d̀sZp�\_�a\b̂�̂\�̂YZ�no]Z_p�̀]g�a\]icjâ�hẐoZZ]�̂YZ�[\]̂_̀â��\amdZ]̂b�̀]k�̀]g�̀s_ZZdZ]̂b�\_�_Zsmc̀̂j\]b�\i�̀]g�ej]kp�̀̂�̀]g�̂jdZ�j]�i\_aZ�̀d\]s�dZdhZ_b�\_�a\m]ajcb�̂Ỳ �̂_Zsmc̀̂Z�\_�kjb̂j]smjbY�oỲ �̂̀âjfĵjZb�̀_Z�j]acmkZk�j]�̂YZ�o\_e�\i�̀]g�l̀_̂jamc̀_�̂_̀kZtS�TUVU|~��\�]Zo�̀bhZb̂\b�a\]̂̀j]j]s�hmjckj]s�d̀ Ẑ_j̀cb�bỲcc�hZ�mbZk�j]�a\]b̂_mâj\]t��\�d̀ Ẑ_j̀cb�a\]̂̀j]j]s�̀bhZb̂\b�j]�̀]g�i\_d�bỲcc�hZ�mbZk�j]p�\]p�\_�̀_\m]k�̂YZ�no]Z_�b�hmjckj]sb�S�TUVU|T��������������������������� ��
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S�TUVUWTUW�XYZ[\]̂_̀abU�cd�efg�higjklkjmekndop�ndg�nq�rnqg�skdtop�euigop�vqmdtop�nq�rmdwlmjewqgqo�nq�rmegqkmxo�mqg�qgymqtgt�mo�efg�qgzwkqgt�oemdtmqt�nl�zwmxkeu�mdt�mqg�iqgowrgt�en�vg�gzwmx{�|fg�}ndeqmjenq�rmu�ogxgje�ndg�nl�efgog�kegro�nqp�kl�efg�}ndeqmjenq�tgokqgo�en�wog�mdu�skdt�euigp�vqmdtp�nq�rmdwlmjewqgq�nq�rmegqkmx�nefgq�efmd�efnog�dmrgt�kd�efg�higjklkjmekndop�ke�ofmxx�kdtkjmeg�kd�~qkekdyp�mdt�iqknq�en�m~mqt�nl�efg�}ndeqmjep�~fme�skdtp�euigp�vqmdt�nq�rmdwlmjewqgq�ko�kdjxwtgt�kd�efg�vmog�vkt�lnq�efg�oigjklkgt�kegr{�|fg�}ndeqmjenq�ofmxx�lnxxn~�efg�owvrkooknd�qgzwkqgrgdeo�lnq�gzwk�mxgdeo�mo�iqn�ktgt�kd�efg��qn�gje��mdwmx{��du�iqninogt�gzwk�mxgde�ofmxx�dne�vg�iwqjfmogt�nq�kdoemxxgt�vu�efg�}ndeqmjenq�~kefnwe�efg��qjfkegje�o�qg�kg~�iqnjgoo�fm�kdy�vggd�jnrixgegt�mdt�efg�iqntwje�mjjgiegt�vu�~qkeegd�dneklkjmeknd{S�TUVUWTU���Z�ba[aZa[�̀bU��legq�efg�}ndeqmje�fmo�vggd�g�gjwegtp�efg��~dgqp�}ndoeqwjeknd��mdmygq�mdt��qjfkegje�~kxx�jndoktgq�m�lnqrmx�qgzwgoe�lnq�efg�owvoekeweknd�nl�iqntwjeo�kd�ixmjg�nl�efnog�oigjklkgt�ndxu�wdtgq�jndtkekndo�oge�lnqef�kd�efg�higjklkjmekndo{S�TUVUWTUT��u�rmskdy�omkt�qgzwgoeo�kd�jndlnqrmdjg�~kef�iqnjgtwqgo�goemvxkofgt�fgqgkd�mdt�gxog~fgqg�kd�efg��qn�gje��mdwmxp�efg�}ndeqmjenq������qgiqgogdeo�efme�ke�fmo�igqondmxxu�kd�goekymegt�efg�iqninogt�owvoekeweg�iqntwje�mdt�fmo�tgegqrkdgt�efme�ke�ko�gzwmx�en�nq�owigqknq�kd�mxx�qgoigjeo�en�efme�oigjklkgt������qgiqgogdeo�efme�efg�~mqqmdeu�lnq�efg�owvoekeweknd�~kxx�vg�efg�omrgp�nq�yqgmegq�efmdp�efme�miixkjmvxg�en�efg�oigjklkgt�iqntwje������jgqeklkgo�efme�efg�jnoe�tmem�ko�jnrixgeg�mdt�kdjxwtgo�mxx�qgxmegt�jnoeo�wdtgq�efg�}ndeqmjep�kdjxwtkdy�iqnlgookndmx�ogq�kjgo�dgjgoomqu�mdt�nq�qgzwkqgt�lnq�efg��qjfkegje�nq�keo�jndowxemdeo�en�krixgrgde�omkt�owvoekeweknd�mdt�~mk�go�mdu�mdt�mxx�jxmkro�lnq�mttkekndmx�jnoeo�qgxmegt�en�efg�owvoekeweknd�~fkjf�owvogzwgdexu�vgjnrg�miimqgde������qgiqgogdeo�efme�ke�~kxx�jnnqtkdmeg�efg�kdoemxxmeknd�nl�efg�mjjgiegt�owvoekewegp�rmskdy�mxx�owjf�jfmdygo�en�efg��qm~kdyo�gllgjegt�vu�efg�jfmdygp�kdjxwtkdy�vwe�dne�xkrkegt�en�efg�gxgjeqkjmxp�ixwrvkdyp�okeg�~nqs�mdt�fgmekdy�mdt��gdekxmekdy�higjklkjmekndo�mo�rmu�vg�qgzwkqgt�lnq�efg��nqs�en�vg�jnrixgeg�kd�mxx�qgoigjeo��mdt�����qgiqgogdeo�efme�ke�~kxx�qgkrvwqog�efg��~dgq�lnq�mxx�mttkekndmx�jnoeo�vkxxgt�vu�efg��qjfkegje�nq�keo�jndowxemdeo�lnq�efg�qg�kg~�nl�efg�owvoekeweknd�qgzwgoe�o�p�mdu�qgtgokyd�nl�efg��nqs�nl�efko�}ndeqmjenq�nq�moonjkmegt�jndeqmjenqop�mttkekndmx�okeg��kokeo�qgxmegt�en�efg�owvoekeweknd�qgzwgoe�mdt�lnq�efg�~nqs�en�iqgimqg�}fmdyg��qtgqo�nq�}ndoeqwjeknd�}fmdyg��kqgjek�go{�����������hwvoekewekndo�mdt�mxegqdmego�rmu�vg�qg�gjegt�~kefnwe�g�ixmdmeknd�mdt�~kxx�vg�jndoktgqgt�ndxu�wdtgq�ndg�nq�rnqg�nl�efg�lnxxn~kdy�jndtkekndo��{���qgzwkqgt�lnq�jnrixkmdjg�~kef�kdegqiqgemeknd�nl�jntg�qgzwkqgrgdeo�nq�kdowqmdjg�qgywxmekndo�efgd�g�koekdy���{���wdm�mkxmvkxkeu�nl�oigjklkgt�iqntwjeop�efqnwyf�dn�lmwxe�nl�efg�}ndeqmjenq��{���owvogzwgde�kdlnqrmeknd�tkojxnogo�kdmvkxkeu�nl�oigjklkgt�iqntwjeo�en�igqlnqr�iqnigqxu�nq�en�lke�kd�tgokydmegt�oimjg��{���rmdwlmjewqgq�lmvqkjmenq�qglwogo�en�jgqeklu�nq�ywmqmdegg�igqlnqrmdjg�nl�oigjklkgt�iqntwjeo�mo�qgzwkqgt��{���~fgd�kd�efg��wtyrgde�nl�efg��~dgqp�m�owvoekeweknd�~nwxt�vg�owvoemdekmxxu�kd�efg��~dgq�o�vgoe�kdegqgoeop�kd�egqro�nl���jnoeop�ekrg�nq�nefgq�jndoktgqmekndo��mdt�{���~fgqg�efg�}ndeqmjenq�goemvxkofgo�efme�efg�owvoekewegt�iqntwje�ko�gzwmx�nq�vgeegq�efmd�efg�oigjklkgt�iqntwje�kd�mxx�qgoigjeo{S�TU���]  ]̀a¡S�TU�UW�|fg�}ndeqmjenq�~mqqmdeo�en�efg��~dgqp�}ndoeqwjeknd��mdmygq�mdt��qjfkegje�efme�rmegqkmxo�mdt�gzwkirgde�lwqdkofgt�wdtgq�efg�}ndeqmje�~kxx�vg�nl�ynnt�zwmxkeu�mdt�dg~�wdxgoo�efg�}ndeqmje��njwrgdeo�qgzwkqg�nq�igqrke�nefgq~kog{�|fg�}ndeqmjenq�lwqefgq�~mqqmdeo�ynnt�ekexg�en�mxx�rmegqkmxop�owiixkgop�mdt�gzwkirgde�kdoemxxgt�nq�kdjnqinqmegt�kd�efg��nqs{��|fg�}ndeqmjenq�lwqefgq�~mqqmdeo�efme�efg��nqs�~kxx�jndlnqr�en�efg�qgzwkqgrgdeo�nl�efg�}ndeqmje��njwrgdeo�mdt�~kxx�vg�lqgg�lqnr�tglgjeop�g�jgie�lnq�efnog�kdfgqgde�kd�efg�zwmxkeu�nl�efg��nqs�efg�}ndeqmje��njwrgdeo�qgzwkqg�nq�igqrke{��nqsp�rmegqkmxop�nq�gzwkirgde�dne�jndlnqrkdy�en�efgog�qgzwkqgrgdeo�rmu�vg�jndoktgqgt�tglgjek�g{�|fg�}ndeqmjenq�o�~mqqmdeu�g�jxwtgo�qgrgtu�lnq�tmrmyg�nq�tglgje�jmwogt�vu�mvwogp�mxegqmekndo�en�efg��nqs�dne�g�gjwegt�vu�efg�}ndeqmjenqp�kriqnigq�nq�kdowllkjkgde�rmkdegdmdjgp�kriqnigq�nigqmekndp�nq�dnqrmx�~gmq�mdt�egmq�mdt�dnqrmx�womyg{��xx�~mqqmdekgo�mdt�ywmqmdeggo�oigjklkjmxxu�jmxxgt�lnq�vu�efg�}ndeqmje��njwrgdeo�ofmxx�g�iqgooxu�qwd�en�efg�vgdglke�nl�efg��~dgq{�cl�qgzwkqgt�vu�efg��qjfkegjep�efg�}ndeqmjenq�ofmxx�lwqdkof�omekolmjenqu�g�ktgdjg��kdjxwtkdy�qginqeo�nl�qgzwkqgt�egoeo��mo�en�efg�skdt�mdt�zwmxkeu�nl�rmegqkmxo�mdt�gzwkirgde{��xx�rmegqkmxo�mdt�gzwkirgde�ofmxx�vg�miixkgtp�kdoemxxgtp�jnddgjegtp�gqgjegtp�wogtp�jxgmdgtp�mdt�jndtkekndgt�kd�mjjnqtmdjg�~kef�kdoeqwjekndo�nl�efg�miixkjmvxg�owiixkgqp�g�jgie�mo�nefgq~kog�iqn�ktgt�kd�efg�}ndeqmje��njwrgdeo{�|fg�}ndeqmjenq�ofmxx�igqlnqr�efg��nqs�kd�oeqkje�mjjnqtmdjg�~kef�efg�}ndeqmje��njwrgdeo�mdt�vgoe�kdtwoequ�iqmjekjgo{�|fg�}ndeqmjenqp�me�keo�g�igdogp�ofmxx�wind�tgrmdt�vu�efg��~dgqp�}ndoeqwjeknd��mdmygq�nq��qjfkegje�qgrn�g�mdt�qgixmjg�rmegqkmxo�dne�rggekdy�oigjklkjmekndo�nq�rmegqkmxo�lmkxkdy�en�igqlnqr�mo�qgiqgogdegt�nq�~mqqmdegt�vu�efg�rmdwlmjewqgqp�qgymqtxgoo�nl�~fgefgq�kdjnqinqmegt�kden�efg��nqs{�|fg�}ndeqmjenq�ofmxx�iqnriexu�qgixmjg�nq�jnqqgje�mdu��nqs�nq�rmegqkmxo�efme�efg��~dgqp�}ndoeqwjeknd�
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RST�UVWSXRTWRY�XZ�W[Z\]̂R_RX[Z�̀XRS�RST�a[Z\RV]WRX[Z�b_Z_cTVY�dTRTVeXZT\�RS_R�RSTf�dXggTV�e_RTVX_̂̂f�_Zd�W_]\T�_Z�XZWVT_\T�[V�dTWVT_\T�XZ�RST�a[ZRV_WR[Vh\�W[\R�[gY�[V�RXeT�VTi]XVTd�g[VY�jTVg[Ve_ZWT�[g�_Zf�j_VR�[g�RST�k[VlY�̀X̂̂�VTW[eeTZd�_Z�Ti]XR_m̂T�_dn]\ReTZR�XZ�RST�a[ZRV_WR�o]e�[V�a[ZRV_WR�pXeTY�[V�m[RSq�rg�RST�UVWSXRTWRY�XZ�W[Z\]̂R_RX[Z�X̀RS�RST�a[Z\RV]WRX[Z�b_Z_cTVY�dTRTVeXZT\�RS_R�RST�W[ZdXRX[Z\�_R�RST�\XRT�_VT�Z[R�e_RTVX_̂̂f�dXggTVTZR�gV[e�RS[\T�XZdXW_RTd�XZ�RST�a[ZRV_WR�s[W]eTZR\�_Zd�RS_R�Z[�WS_ZcT�XZ�RST�RTVe\�[g�RST�a[ZRV_WR�X\�n]\RXgXTdY�RST�UVWSXRTWR�\S_̂̂�jV[ejR̂f�Z[RXgf�RST�t̀ ZTVY�a[Z\RV]WRX[Z�b_Z_cTVY�_Zd�a[ZRV_WR[V�XZ�̀VXRXZcY�\R_RXZc�RST�VT_\[Z\q�rg�RST�a[ZRV_WR[V�dX\j]RT\�RST�UVWSXRTWRh\�dTRTVeXZ_RX[Z�[V�VTW[eeTZd_RX[ZY�XR�e_f�jV[WTTd�_\�jV[uXdTd�XZ�UVRXŴT�vwq�x[�_dn]\ReTZR�XZ�RST�a[ZRV_WR�pXeT�[V�a[ZRV_WR�o]e�̀X̂̂�mT�jTVeXRRTdY�S[̀TuTVY�XZ�W[ZZTWRX[Z�̀XRS�_�W[ZWT_̂Td�[V�]ZlZ[̀Z�W[ZdXRX[Z�RS_R�d[T\�Z[R�dXggTV�e_RTVX_̂̂f�gV[e�RS[\T�W[ZdXRX[Z\�dX\Ŵ[\Td�[V�RS_R�VT_\[Z_m̂f�\S[]̂d�S_uT�mTTZ�dX\Ŵ[\Td�mf�RST�a[ZRV_WR[Vh\�yvz�jVX[V�XZ\jTWRX[Z\Y�RT\R\Y�_Zd�VTuXT̀\Y�[V�y{z�XZ\jTWRX[Z\Y�RT\R\Y�_Zd�VTuXT̀\�RST�a[ZRV_WR[V�S_d�RST�[jj[VR]ZXRf�R[�e_lT�[V�\S[]̂d�S_uT�jTVg[VeTd�XZ�W[ZZTWRX[Z�̀XRS�RST�|V[nTWRq}�~�����rgY�XZ�RST�W[]V\T�[g�RST�k[VlY�RST�a[ZRV_WR[V�TZW[]ZRTV\�S]e_Z�VTe_XZ\�[V�VTW[cZX�T\�RST�T�X\RTZWT�[g�m]VX_̂�e_VlTV\Y�_VWS_T[̂[cXW_̂�\XRT\�[V�̀TR̂_Zd\�Z[R�XZdXW_RTd�XZ�RST�a[ZRV_WR�s[W]eTZR\Y�RST�a[ZRV_WR[V�\S_̂̂�XeeTdX_RT̂f�\]\jTZd�_Zf�[jTV_RX[Z\�RS_R�̀[]̂d�_ggTWR�RSTe�_Zd�\S_̂̂�Z[RXgf�RST�t̀ ZTVY�a[Z\RV]WRX[Z�b_Z_cTVY�_Zd�UVWSXRTWRq��j[Z�VTWTXjR�[g�\]WS�Z[RXWTY�RST�t̀ ZTV�\S_̂̂�jV[ejR̂f�R_lT�_Zf�_WRX[Z�ZTWT\\_Vf�R[�[mR_XZ�c[uTVZeTZR_̂�_]RS[VX�_RX[Z�VTi]XVTd�R[�VT\]eT�RST�[jTV_RX[Z\q�pST�a[ZRV_WR[V�\S_̂̂�W[ZRXZ]T�R[�\]\jTZd�\]WS�[jTV_RX[Z\�]ZRX̂�[RSTV̀X\T�XZ\RV]WRTd�mf�RST�t̀ ZTV�m]R�\S_̂̂�W[ZRXZ]T�̀XRS�_̂̂�[RSTV�[jTV_RX[Z\�RS_R�d[�Z[R�_ggTWR�RS[\T�VTe_XZ\�[V�gT_R]VT\q��Ti]T\R\�g[V�_dn]\ReTZR\�XZ�RST�a[ZRV_WR�o]e�_Zd�a[ZRV_WR�pXeT�_VX\XZc�gV[e�RST�T�X\RTZWT�[g�\]WS�VTe_XZ\�[V�gT_R]VT\�e_f�mT�e_dT�_\�jV[uXdTd�XZ�UVRXŴT�vwq}�~�������������}�~�����pST�a[ZRV_WR[V�\S_̂̂�XZŴ]dT�XZ�RST�a[ZRV_WR�o]e�_̂̂�_̂̂[̀_ZWT\�\R_RTd�XZ�RST�a[ZRV_WR�s[W]eTZR\q�rRTe\�W[uTVTd�mf�_̂̂[̀_ZWT\�\S_̂̂�mT�\]jĵXTd�g[V�\]WS�_e[]ZR\�_Zd�mf�\]WS�jTV\[Z\�[V�TZRXRXT\�_\�RST�t̀ ZTV�e_f�dXVTWRY�m]R�RST�a[ZRV_WR[V�\S_̂̂�Z[R�mT�VTi]XVTd�R[�Teĵ[f�jTV\[Z\�[V�TZRXRXT\�R[�̀S[e�RST�a[ZRV_WR[V�S_\�VT_\[Z_m̂T�[mnTWRX[Zq}�~������ẐT\\�[RSTV̀X\T�jV[uXdTd�XZ�RST�a[ZRV_WR�s[W]eTZR\��� _̂̂[̀_ZWT\�\S_̂̂�W[uTV�RST�W[\R�R[�RST�a[ZRV_WR[V�[g�e_RTVX_̂\�_Zd�Ti]XjeTZR�dT̂XuTVTd�_R�RST�\XRT�_Zd�_̂̂�VTi]XVTd�R_�T\Y�̂T\\�_jĵXW_m̂T�RV_dT�dX\W[]ZR\��� a[ZRV_WR[Vh\�W[\R\�g[V�]Ẑ[_dXZc�_Zd�S_Zd̂XZc�_R�RST�\XRTY�̂_m[VY�XZ\R_̂̂_RX[Z�W[\R\Y�[uTVST_dY�jV[gXRY�YXZŴ]dXZc�RST�W[\R\�g[V�m[Zd\�_Zd�[RSTV�T�jTZ\T\�W[ZRTeĵ_RTd�g[V�\R_RTd�_̂̂[̀_ZWT�_e[]ZR\�\S_̂̂�mT�XZŴ]dTd�XZ�RST�a[ZRV_WR�o]e�m]R�Z[R�XZ�RST�_̂̂[̀_ZWT\��_Zd�~ S̀TZTuTV�W[\R\�_VT�e[VT�RS_Z�[V�̂T\\�RS_Z�_̂̂[̀_ZWT\Y�RST�a[ZRV_WR�o]e�\S_̂̂�mT�_dn]\RTd�_WW[VdXZĉf�mf�aS_ZcT�tVdTVq�pST�_e[]ZR�[g�RST�aS_ZcT�tVdTV�\S_̂̂�VTĝTWR�yvz�RST�dXggTVTZWT�mTR̀TTZ�_WR]_̂�W[\R\�_Zd�RST�_̂̂[̀_ZWT\�]ZdTV�oTWRX[Z��q�q{qv�_Zd�y{z�WS_ZcT\�XZ�a[ZRV_WR[Vh\�W[\R\�]ZdTV�oTWRX[Z��q�q{q{q�pST�a[ZRV_WR[V�X\�Z[R�TZRXR̂Td�R[�[uTVST_d�_Zd�jV[gXR�[Z�]ZT�jTZdTd�_̂̂[̀_ZWT�_e[]ZR\�[V�_Zf�j[VRX[Z\�RSTVT[gq}�~���~�b_RTVX_̂\�_Zd�Ti]XjeTZR�]ZdTV�_Z�_̂̂[̀_ZWT�\S_̂̂�mT�\T̂TWRTd�mf�RST�t̀ ZTV�̀XRS�VT_\[Z_m̂T�jV[ejRZT\\q}�~�����������������}�~�����|VX[V�R[�\R_VRXZc�RST�k[VlY�RST�a[ZRV_WR[V�\S_̂̂�dT\XcZ_RT�RST�|V[nTWR�b_Z_cTVY�o]jTVXZRTZdTZR�_Zd�[RSTV�lTf�XZdXuXd]_̂\�̀S[�\S_̂̂�mT�_\\XcZTd�R[�RST�|V[nTWR�RSV[]cS�_Zd�XZŴ]dXZc��XZ_̂�a[eĵTRX[Zq�o]WS�dT\XcZ_RX[Z\�\S_̂̂�mT�XZ�V̀XRXZc�_Zd�jV[uXdTd�R[�RST�a[Z\RV]WRX[Z�b_Z_cTVY�UVWSXRTWR�_Zd�t̀ ZTV�_Zd�\S_̂̂�XZŴ]dT�RST�i]_̂XgXW_RX[Z\�[g�\]WS�XZdXuXd]_̂\q�pST�o]jTVXZRTZdTZR�\S_̂̂�mT�XZ�_RRTZd_ZWT�_R�RST�|V[nTWR�\XRT�RSV[]cS[]R�RST�̀[VlY�VTe_XZ�[Z�RST�|V[nTWR�\XRT�Z[R�̂T\\�RS_Z�TXcSR�S[]V\�jTV�d_fY�gXuT�d_f\�jTV�̀TTlY�]ZRX̂�RTVeXZ_RX[Z�[g�RST�a[ZRV_WRY�]ẐT\\�RST�n[m�X\�\]\jTZdTdY�[̀Vl�X\�\R[jjTd�mf�RST�t̀ ZTVY�[V�Z[�̀[Vl�X\�\WSTd]̂Tdq�pST�o]jTVXZRTZdTZR�\S_̂̂�mT�_jjV[uTd�mf�RST�t̀ ZTV�XZ�XR\�\[̂T�dX\WVTRX[Zq�o_Xd�VTjVT\TZR_RXuT\�\S_̂̂�mT�i]_̂XgXTd�XZ�RST�RfjT�[g�̀[Vl�R[�mT�]ZdTVR_lTZ�_Zd�\S_̂̂�Z[R�mT�WS_ZcTd�d]VXZc�RST�W[]V\T�[g�W[Z\RV]WRX[Z�̀XRS[]R�RST�jVX[V�̀VXRRTZ�W[Z\TZR�[g�RST�t̀ ZTVq�oS[]̂d�_�VTjVT\TZR_RXuT�̂T_uT�RST�a[ZRV_WR[Vh\�Teĵ[fY�RST�a[ZRV_WR[V�\S_̂̂�jV[ejR̂f�dT\XcZ_RT�_�ZT̀�VTjVT\TZR_RXuTq�pST�t̀ ZTV�\S_̂̂�S_uT�RST�VXcSRY�_R�_Zf�RXeT�_Zd�XZ�XR\�\[̂T�dX\WVTRX[ZY�R[�dXVTWR�_�WS_ZcT�XZ�RST�a[ZRV_WR[Vh\�VTjVT\TZR_RXuT\�Xg�RSTXV�jTVg[Ve_ZWT�X\�]Z\_RX\g_WR[Vfq�rZ�RST�TuTZR�[g�\]WS�_�dTe_ZdY�RST�a[ZRV_WR[V�\S_̂̂�̀XRSXZ�\TuTZ�y�z�d_f\�_gRTV�Z[RXgXW_RX[Z�RSTVT[gY�VTĵ_WT�\_Xd�XZdXuXd]_̂y\z�̀XRS�_Z�XZdXuXd]_̂y\z�\_RX\g_WR[Vf�R[�RST�t̀ ZTVY�XZ�RST�t̀ ZTVh\�\[̂T�dX\WVTRX[Zq�rg�\_Xd�VTĵ_WTeTZR�X\�dX\_jjV[uTdY�RST�a[ZRV_WR[V�e_fY�_R�RST�t̀ ZTVh\�[jRX[ZY�mT�RTVeXZ_RTd�g[V�W_]\Tq�pST�o]jTVXZRTZdTZR�\S_̂̂�VTjVT\TZR�RST�a[ZRV_WR[VY�_Zd�W[ee]ZXW_RX[Z\�cXuTZ�R[�RST�o]jTVXZRTZdTZR�\S_̂̂�mT�_\�mXZdXZc�_\�Xg�cXuTZ�R[�RST�a[ZRV_WR[Vq�pST�t̀ ZTV�\S_̂̂�S_uT�Z[�[m̂Xc_RX[Z�R[�dXVTWR�[V�e[ZXR[V�RST�a[ZRV_WR[Vh\�Teĵ[fTT\q�Û �̂VTgTVTZWT\�STVTXZ�R[�RST�o]jTVXZRTZdTZR�\S_̂̂�mT�R_lTZ�R[�eT_Z�RST�a[ZRV_WR[Vh\�\]jTVXZRTZdXZc�\R_ggq� _WS�o]mW[ZRV_WR[V�\S_̂̂�dT\XcZ_RT�
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RST�UVWXTYR�Z[\[]TV̂�_̀aTVb\RT\cT\R�[\c�WRSTV�dTe�b\cbfbc̀[gh�iSW�hS[gg�jT�[hhb]\Tc�RW�RST�UVWXTYRk�lmaWVR[\R�YWmm̀ \bY[RbW\h�hS[gg�jT�YW\nbVmTc�b\�iVbRb\]k�oRSTV�YWmm̀ \bY[RbW\h�hS[gg�jT�hbmbg[Vge�YW\nbVmTc�W\�iVbRRT\�VTp̀ThR�b\�T[YS�Y[hTk�qST�rW\RV[YRWVsh�_̀aTVb\RT\cT\R�hS[gg�[RRT\c�[gg�UVWXTYR�mTTRb\]ĥ�VT][VcgThh�Wn�iSTRSTV�STgc�aVbWV�RW�WV�nWggWib\]�_̀jhR[\Rb[g�rWmagTRbW\�Wn�RST�tWVdku�vwxwy�qST�rW\RV[YRWV�hS[gg�aVWfbcT̂�WV�WRSTVibhT�hTT�RS[R̂�RST�UVWXTYR�Z[\[]TV̂�WV�_̀aTVb\RT\cT\Rh�WV�VThaW\hbjgT�iWVdTVh�Wn�RST�rW\RV[YRWV�[\c�bRh�m[XWV�_̀jYW\RV[YRWVh�[VT�Tp̀baaTc�ibRS�YTgg̀g[V�aSW\Th�[\c�V[cbWhk�qST�rW\RV[YRWV�hS[gg�aVWfbcT�RST�oi\TV̂�RST�rW\hRV̀YRbW\�Z[\[]TV̂�[\c�RST�zVYSbRTYR�ibRS�RST�\̀mjTV�nWV�T[YS�aSW\T�[\c�iWVdTVku�vwxwv�qST�rW\RV[YRWVsh�h̀aTVfbhWVe�aTVhW\\Tĝ�b\Yg̀cb\]�_̀aTVb\RT\cT\Rh�[\c�RSTbV�[hhbhR[\Rĥ�hS[gg�jT�fTVhTc�b\�RST�{\]gbhS�g[\]̀[]Tk�l\�RST�TfT\R�RST�rW\RV[YRWVsh�h̀aTVfbhWVe�aTVhW\\Tĝ�_̀aTVb\RT\cT\Rh�[\c�RSTbV�[hhbhR[\Rh�[VT�\WR�fTVhTc�b\�RST�{\]gbhS�g[\]̀[]T̂�RST�rW\RV[YRWV�hS[gg�TmagWe�RST�hTVfbYTh�Wn�[�ǹgg|RbmT�W\|hbRT�b\RTVaVTRTV�RW�n[YbgbR[RT�YWmm̀ \bY[RbW\h�ibRS�h̀YS�h̀aTVfbhWVe�aTVhW\\Tgkuvwxw}�qST�rW\RV[YRWV�hS[gg�\WR�VTc̀YT�WV�RTVmb\[RT�h̀aTVfbhbW\�Wn�RST�tWVd̂�\WV�YS[\]T�RST�h̀aTVb\RT\cT\R�ibRSẀR�RST�aVbWV�iVbRRT\�[aaVWf[g�Wn�RST�oi\TVkuvwxw~�ln̂�nWV�[\e�VT[hW\̂�RST�rW\RV[YRWV�R[dTh�[\�[YRbW\�VTh̀gRb\]�b\�[\e�Wn�RST�YS[\]Th�\WRTc�b\�_̀jhTYRbW\��k�k�̂�RST�oi\TV�m[e�R[dT�VTmTcb[g�[YRbW\�RW�T\h̀VT�YW\Rb\̀Tc�aVW]VThh�Wn�RST�tWVd̂�b\Yg̀cb\]�RST�SbVb\]�Wn�h̀bR[jgT�h̀aTVfbhWVe�aTVhW\\Tĝ�[\c�YS[V]T�RST�rW\RV[YRWV�[gg�YWhRh�[hhWYb[RTc�ibRS�RSThT�VTmTcb[g�[YRbW\h�b\Yg̀cb\]�RST�YWhRh�Wn�gT][g�[\c�[ccbRbW\[g�YW\hRV̀YRbW\�m[\[]TmT\R�[\c�[VYSbRTYR̀V[g�hTVfbYThkuvwxw��qST�rW\RV[YRWV�hS[gg�ǹV\bhS�RST�rW\hRV̀YRbW\�Z[\[]TV̂�b\�iVbRb\]�RST�\[mTĥ�[ccVThhTh�[\c�RTgTaSW\T�\̀mjTV�Wn�RST�mTmjTVh�Wn�Sbh�WV][\b�[RbW\�iSW�Y[\�jT�YW\R[YRTc�b\�RST�TfT\R�Wn�[\�Wnn|SẀVh�TmTV]T\Ye�[R�RST�j̀bgcb\]k�uvwxw��qST�rW\RV[YRWV�hS[gg�[RRT\c�aVW]VThh�mTTRb\]h�ibRS�RST�rW\hRV̀YRbW\�Z[\[]TV�[\c�h̀YS�WRSTV�aTVhW\h�RST�Wi\TV�m[e�VTp̀bVTk�qST�aVW]VThh�mTTRb\]h�hS[gg�b\Yg̀cT�[gg�dTe�aTVhW\\Tg�W\�RST�XWĵ�b\Yg̀cb\]�RST�YW\RV[YRWV�[\c�h̀jYW\RV[YRWVĥ�WV�WRSTV�aTVhW\h�b\�YS[V]T�Wn�f[VbẀh�aS[hTh�Wn�RST�iWVdk�uvwxw��UVbWV�RW�RST�YWmmT\YTmT\R�Wn�tWVd̂�RST�rW\RV[YRWV�hS[gg�aVWfbcT�RST�rW\hRV̀YRbW\�Z[\[]TV�[\c�RST�zVYSbRTYR�ibRS�k��z�iVbRRT\�gbhR�Wn�h̀jYW\RV[YRWVĥ�h̀j|h̀jYW\RV[YRWVĥ�h̀aagbTVh�[\c�fT\cWVh�ibRS�\[mTĥ�[ccVThhTĥ�RTgTaSW\T�\̀mjTVĥ�[\c�cThYVbaRbW\h�Wn�RST�iWVd�RSTe�hS[gg�aTVnWVm�WV�ǹV\bhS�k��qST�\[mT̂�[ccVThh�[\c�RTgTaSW\T�\̀mjTV�Wn�RST�jW\cb\]�YWma[\ê�j[\db\]�[\c�b\h̀V[\YT�YWma[\e�nWV�RST�rW\RV[YRWV�b\Yg̀cb\]�RST�\[mT̂�[ccVThh�[\c�RTgTaSW\T�\̀mjTV�Wn�T[YS�jW\cb\]�YWma[\esh�aVbm[Ve�YW\R[YR�VTaVThT\R[RbfT�nWV�RST�UVWXTYR�k���TR[bgTc�_̀jYW\RV[YRWV�hYSTc̀gTh�b\cbY[Rb\]�RST�[aaVW�bm[RT�p̀[\RbRe�Wn�hSWa�cV[ib\]ĥ�hTp̀T\YT̂�Rbmb\]�[\c�m[\�gW[cb\]��[\ck��z�Y[hS�ngWi�aVWXTYRbW\�nWV�RST�gbnT�Wn�RST�UVWXTYR̂�b\Yg̀cb\]�[�hYSTc̀gT�[\c�]V[aS�hSWib\]�RST�[mẀ\R�Wn�tWVd�aVWXTYRTc�RW�jT�YWmagTRTc�T[YS�mW\RS�WV�jbggb\]�aTVbWc�[\c�[�cWgg[V�f[g̀T�nWV�RST�[\RbYba[RTc�jbggb\]h�T[YS�mW\RS�WV�jbggb\]�aTVbWck�qSbh�hS[gg�jT�YWmagTRTc�[nRTV�[\�[]VTTc�̀aW\�hYSTc̀gT�Wn�f[g̀Th�S[h�jTT\�[aaVWfTc�je�RST�rW\hRV̀YRbW\�Z[\[]Tu�vw����������������������������������������������������u�vw��w��qST�rW\RV[YRWV̂�aVWmaRgê�j̀R�b\�\W�TfT\R�g[RTV�RS[\����c[eĥ�[nRTV�jTb\]�[i[VcTc�RST�rW\RV[YR̂�hS[gg�aVTa[VT�[\c�h̀jmbR�nWV�RST�oi\TVsh�[\c�zVYSbRTYRsh�b\nWVm[RbW\�[\c�RST�rW\hRV̀YRbW\�Z[\[]TVsh�[aaVWf[g�[�rW\RV[YRWVsh�YW\hRV̀YRbW\�hYSTc̀gT�nWV�RST�tWVd�b\�TgTYRVW\bY�nWVm[R�ibRS�aVTcTYThhWV�gW]bYk�qST�YW\hRV̀YRbW\�hYSTc̀gT�hS[gg�YW\R[b\�cTR[bg�[aaVWaVb[RT�nWV�RST�UVWXTYR̂�b\Yg̀cb\]��� �RST�c[RT�Wn�YWmmT\YTmT\R�Wn�RST�tWVd̂�b\RTVbm�hYSTc̀gT�mbgThRW\T�c[RTĥ�[\c�RST�c[RT�Wn�_̀jhR[\Rb[g�rWmagTRbW\���� �[\�[aaWVRbW\mT\R�Wn�RST�tWVd�je�YW\hRV̀YRbW\�[YRbfbRe��[\c��� �RST�RbmT�VTp̀bVTc�nWV�YWmagTRbW\�Wn�T[YS�aWVRbW\�Wn�RST�tWVdk�qST�rW\RV[YRWVsh�YW\hRV̀YRbW\�hYSTc̀gT�hS[gg�aVWfbcT�nWV�RST�WVcTVge�aVW]VThhbW\�Wn�RST�tWVd�RW�YWmagTRbW\̂�[\c�hS[gg�\WR�T�YTTc�RbmT�gbmbRh�ỲVVT\R�̀\cTV�RST�rW\RV[YR��WỲmT\Rhk�qST�rW\RV[YRWVsh�YW\hRV̀YRbW\�hYSTc̀gT�hS[gg�jT�VTfbhTc�[R�[aaVWaVb[RT�b\RTVf[gh�[h�VTp̀bVTc�je�RST�YW\cbRbW\h�Wn�RST�tWVd�[\c�UVWXTYRk�¡¢£¤£¥¤£¦§�̈©ª©«©̈¬u�vw��w�w��qbmT�bh�Wn�RST�ThhT\YT�nWV�RSbh�UVWXTYRk�qST�tWVd�hS[gg�jT�aTVnWVmTc�YW\Rb\̀Ẁhge�[\c�ibRSẀR�b\RTVV̀aRbW\̂�hW�RS[R�[gg�tWVd�Y[\�jT�YWmagTRTc�b\�RST�RbmT�hTR�nWVRS�b\�RST�rW\RV[YR��WỲmT\Rhk
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R�STUVTUTW�XYZ�[Z\]Ẑ_Z�̀a�bYZ�c d̀e�[Yfgg�hZ�[_YZi]gZi�jkbY�bYZ�lĵZd�[̀�f[�b̀�mk̂kmknZ�k̂bZdaZdẐ_Z�jkbY�bYZ�lĵZdo[�][Z�̀a�Zpk[bk̂q�[bd]_b]dZ[r�f̂i�bYZ�lĵZdo[�fssd̀tfg�[Yfgg�hZ�̀hbfk̂Zi�sdk̀d�b̀�[bfdbk̂q�̀a�bYZ�c d̀euR�STUVTUTS�XYZ�v̀ b̂df_b̀d�[Yfgg�_̀ ầdm�b̀�bYZ�m̀ [b�dZ_Ẑb�wd̀xZ_b�y_YZi]gZr�f̂i�fgg�c d̀e�[Yfgg�hZ�_̀msgZbZi�̀̂ �̀d�hZàdZ�bYZ�ifbZ[�Z[bfhgk[YZi�k̂�bYZ�v̀ b̂df_b�z̀_]mẐb[u�XYZ�v̀ b̂df_b̀d�[Yfgg�m̀ k̂b̀d�bYZ�sd̀qdZ[[�̀a�bYZ�c d̀e�àd�_̀ ầdmf̂_Z�jkbY�bYZ�dZ\]kdZmẐb[�̀a�bYZ�wd̀xZ_b�y_YZi]gZ�f̂i�[Yfgg�sd̀msbg{�fitk[Z�bYZ�lĵZd�f̂i�v̀ [̂bd]_bk̀̂ �|f̂fqZd�̀a�f̂{�iZgf{[�̀d�s̀bẐbkfg�iZgf{[uR�STUVTWTU�XYZ�v̀ [̂bd]_bk̀̂ �|f̂fqZd�[Yfgg�sdZsfdZr�s]hgk[Yr�f̂ir�ad̀m�bkmZ}b̀}bkmZr�dZtk[Z�f�mf[bZd�k̂bZqdfbZi�wd̀xZ_b�y_YZi]gZ�hf[Zi�]s̀ �̂bYZ�_̀ [̂bd]_bk̀̂ �[_YZi]gZ[�[]hmkbbZi�h{�bYZ�tfdk̀][�wdkmZ�v̀ b̂df_b̀d[u�~fkg]dZ�h{�bYZ�v̀ b̂df_b̀d�b̀�a]d̂k[Y�f̂{�dZ\]kdZi�[_YZi]gZ�̀d�[_YZi]gZ�dZtk[k̀̂ �k̂�f�bkmZg{�mf̂ Ẑd�[Yfgg�ẐbkbgZ�bYZ�v̀ [̂bd]_bk̀̂ �|f̂fqZd�b̀�sdZsfdZ�f�[_YZi]gZ�àd�bYZ�v̀ b̂df_b̀do[�c d̀er�b̀�jYk_Y�bYZ�v̀ b̂df_b̀d�[Yfgg�hZ�h̀]̂iuR�STUVTWTW�XYZ�v̀ b̂df_b̀d�[Yfgg�_̀ s̀ZdfbZ�jkbY�bYZ�v̀ [̂bd]_bk̀̂ �|f̂fqZd�k̂�[_YZi]gk̂q�f̂i�sZdàdmk̂q�bYZ�v̀ b̂df_b̀do[�c d̀e�b̀�ft̀ki�_̀ âgk_br�iZgf{�k̂�̀d�k̂bZdaZdẐ_Z�jkbY�bYZ�c d̀e�̀a�̀bYZd�v̀ b̂df_b̀d[�̀d�bYZ�_̀ [̂bd]_bk̀̂ �̀d�s̀Zdfbk̀̂ [�̀a�bYZ�lĵZdo[�̀ĵ�àd_Z[u�XYZ�lĵZd�[Yfgg�YftZ�bYZ�dkqYbr�jkbỲ]b�sẐfgb{r�b̀�ikdZ_b�bYZ�v̀ b̂df_b̀d�b̀�iZgf{r�s̀[bs̀ Ẑ�̀d�dZ[_YZi]gZ�f̂{�s̀dbk̀̂ �̀a�bYZ�c d̀e�bYfb�mf{�k̂bZdaZdZ�jkbY�̀d�ik[d]sb�bYZ�̀sZdfbk̀̂ [�̀a�bYZ�lĵZduR�STUVTS�XYZ�v̀ b̂df_b̀d�[Yfgg�_̀ ầdm�b̀�bYZ�m̀ [b�dZ_Ẑb�wd̀xZ_b�y_YZi]gZuR�STUVT���̂�bYZ�ZtẐb�bYZ�lĵZd�iZbZdmk̂Z[�bYfb�bYZ�sZdàdmf̂_Z�̀a�bYZ�c d̀e�Yf[�̂̀ b�sd̀qdZ[[Zi�b̀�bYZ�gZtZg�̀a�_̀msgZbk̀̂ �dZ\]kdZi�̀a�bYZ�v̀ b̂df_b�z̀_]mẐb[�̀d�bYfb�bYZ�v̀ b̂df_b̀d�Yf[�afkgZi�b̀�mfk̂bfk̂�kb[�_̀ [̂bd]_bk̀̂ �[_YZi]gZ�d̀�bYZ�wd̀xZ_b�y_YZi]gZr�bYZ�lĵZd�[Yfgg�YftZ�bYZ�dkqYb�b̀�̀diZd�bYZ�v̀ b̂df_b̀d�b̀�bfeZ�_̀ddZ_bktZ�mZf[]dZ[�̂Z_Z[[fd{�b̀�ZpsZikbZ�bYZ�sd̀qdZ[[�̀a�_̀ [̂bd]_bk̀̂ �k̂_g]ik̂q�jkbỲ]b�gkmkbfbk̀̂ [r�fiikbk̀̂ fg�[Ykab[r�̀tZdbkmZr�fiikbk̀̂ fg�mf̂s̀jZd�d̀�Z\]ksmẐb�f[�jZgg�f[�̀bYZd�[kmkgfd�mZf[]dZ[��YZdZk̂fabZd�dZaZddZi�b̀�_̀ggZ_bktZg{�f[��Zpbdf̀dik̂fd{�mZf[]dZ[��u�y]_Y�Zpbdf̀dik̂fd{�mZf[]dZ[�[Yfgg�_̀ b̂k̂]Z�]̂bkg�bYZ�sd̀qdZ[[�̀a�c d̀e�_̀msgkZ[�jkbY�mkgZ[b̀̂ Z�f̂i�_dkbk_fg�sfbY�ifbZ[�[Zb�àdbY�k̂�bYZ�v̀ b̂df_b�z̀_]mẐb[�f̂i�bYZ�wd̀xZ_b�y_YZi]gZu�XYZ�v̀ b̂df_b̀d�[Yfgg�̂̀ b�hZ�ẐbkbgZi�b̀�f̂�fix][bmẐb�k̂�v̀ b̂df_b�y]m�̀d�v̀ b̂df_b�XkmZ�k̂�_̀^̂Z_bk̀̂ �jkbY�Zpbdf̀dik̂fd{�mZf[]dZ[�dZ\]kdZi�h{�bYZ�lĵZduR�STUVT��XYZ�v̀ b̂df_b̀d�[Yfgg�sdZsfdZ�f�[]hmkbbfg�[_YZi]gZr�sd̀msbg{�fabZd�hZk̂q�fjfdiZi�bYZ�v̀ b̂df_b�f̂i�bYZdZfabZd�]sifbZ�kb�f[�̂Z_Z[[fd{�b̀�mfk̂bfk̂�f�_]ddẐb�[]hmkbbfg�[_YZi]gZr�f̂i�[Yfgg�[]hmkb�bYZ�[_YZi]gZ�[��àd�bYZ�v̀ [̂bd]_bk̀̂ �|f̂fqZdo[�f̂i��d_YkbZ_bo[�fssd̀tfgu�XYZ��d_YkbZ_b�f̂i�v̀ [̂bd]_bk̀̂ �|f̂fqZdo[�fssd̀tfg�[Yfgg�̂̀ b�]̂dZf[̀ f̂hg{�hZ�iZgf{Zi�̀d�jkbYYZgiu�XYZ�[]hmkbbfg�[_YZi]gZ�[Yfgg�����hZ�_̀ d̀ik̂fbZi�jkbY�bYZ�v̀ b̂df_b̀do[�_̀ [̂bd]_bk̀̂ �[_YZi]gZr�f̂i�����fgg̀j�bYZ�v̀ [̂bd]_bk̀̂ �|f̂fqZd�f̂i��d_YkbZ_b�dZf[̀ f̂hgZ�bkmZ�b̀�dZtkZj�[]hmkbbfg[u��a�bYZ�v̀ b̂df_b̀d�afkg[�b̀�[]hmkb�f�[]hmkbbfg�[_YZi]gZr�bYZ�v̀ b̂df_b̀d�[Yfgg�̂̀ b�hZ�ẐbkbgZi�b̀�f̂{�k̂_dZf[Z�k̂�v̀ b̂df_b�y]m�̀d�ZpbẐ[k̀̂ �̀a�v̀ b̂df_b�XkmZ�hf[Zi�̀̂ �bYZ�bkmZ�dZ\]kdZi�àd�dZtkZj�̀a�[]hmkbbfg[uR�STUVT��XYZ�v̀ b̂df_b̀d�[Yfgg�sfdbk_ksfbZ�jkbY�̀bYZd�v̀ b̂df_b̀d[r�bYZ�v̀ [̂bd]_bk̀̂ �|f̂fqZd�f̂i�lĵZd�k̂�dZtkZjk̂q�f̂i�_̀ d̀ik̂fbk̂q�fgg�[_YZi]gZ[�àd�k̂_̀ds̀dfbk̀̂ �k̂b̀�bYZ�wd̀xZ_b�y_YZi]gZ�bYfb�k[�sdZsfdZi�h{�bYZ�v̀ [̂bd]_bk̀̂ �|f̂fqZdu�XYZ�v̀ b̂df_b̀d�[Yfgg�dZtk[Z�bYZ�_̀ [̂bd]_bk̀̂ �[_YZi]gZ�f̂i�[]hmkbbfg�[_YZi]gZ�f[�iZZmZi�̂Z_Z[[fd{�h{�bYZ�v̀ [̂bd]_bk̀̂ �|f̂fqZd�b̀�_̀ ầdm�b̀�bYZ�wd̀xZ_b�y_YZi]gZ�f̂i�bYZ�v̀ b̂df_b�z̀_]mẐb[u�R�STUVT��XYZ�v̀ b̂df_b̀d�[Yfgg�sZdàdm�bYZ�c d̀e�k̂�qẐZdfg�f__̀dif̂_Z�jkbY�bYZ�m̀ [b�dZ_Ẑb�_̀ [̂bd]_bk̀̂ �[_YZi]gZ[�[]hmkbbZi�b̀�bYZ�lĵZdr�v̀ [̂bd]_bk̀̂ �|f̂fqZd�f̂i��d_YkbZ_b�f̂i�k̂_̀ds̀dfbZi�k̂b̀�bYZ�fssd̀tZi�wd̀xZ_b�y_YZi]gZu�XYZ�v̀ b̂df_b̀d�[Yfgg�m̀ k̂b̀d�bYZ�sd̀qdZ[[�̀a�bYZ�c d̀e�àd�_̀ ầdmf̂_Z�jkbY�bYZ�dZ\]kdZmẐb[�̀a�kb[�_̀ [̂bd]_bk̀̂ �[_YZi]gZ�f̂i�wd̀xZ_b�y_YZi]gZ�f̂i�[Yfgg�sd̀msbg{�fitk[Z�bYZ�lĵZd�̀a�f̂{�iZgf{[�̀d�s̀bẐbkfg�iZgf{[�faaZ_bk̂q�bYZ�_dkbk_fg�sfbYuR�STUVT���a�bYZ�v̀ b̂df_b̀d�afkg[�b̀�mfk̂bfk̂�bYZ�fssd̀tZi�_̀ [̂bd]_bk̀̂ �[_YZi]gZ�̀d�wd̀xZ_b�y_YZi]gZ�f̂i�mZZb�fgg�_dkbk_fg�sfbY�ifbZ[�àd�bYZ�c d̀er�bYZ�lĵZd�mf{�dZ\]Z[b�f�dZ_̀tZd{�sgf̂�ad̀m�bYZ�v̀ b̂df_b̀d�f̂i�dZ[ZdtZ[�bYZ�dkqYb�b̀�jkbYỲgi�sf{mẐb�]̂bkg�[]_Y�bkmZ�f[�bYZ�v̀ b̂df_b̀d�[]hmkb[�f�dZ_̀tZd{�sgf̂u�XYZ�dZ_̀tZd{�sgf̂�m][b�[Ỳj�Ỳj�bYZ�c d̀e�mf{�sgf][khg{�hZ�hd̀]qYb�̀̂�[_YZi]gZr�k̂_g]ik̂qr�f[�̂Z_Z[[fd{r�f__ZgZdfbk̀̂ �̀a�bYZ�c d̀e�h{�mZf̂[�̀a�̀tZdbkmZr�fiikbk̀̂ fg�_dZj[r�fiikbk̀̂ fg�[Ykab[r�fiikbk̀̂ fg�Z\]ksmẐb�̀d�dZ}[Z\]Ẑ_k̂q�̀a�bYZ�c d̀e�b̀�f_YkZtZ�_̀msgZbk̀̂ �̀a�bYZ�dZmfk̂k̂q�_dkbk_fg�sfbY�ifbZ[�k̂�bYZ�_̀ [̂bd]_bk̀̂ �[_YZi]gZ�̀d�wd̀xZ_b�y_YZi]gZu�XYZ�v̀ b̂df_b̀d�[Yfgg�[]hmkb�f[�sfdb�̀a�kb[�dZ_̀tZd{�sgf̂���k��f��dZ[̀]d_Z�g̀fiZi��[_YZi]gZ�[Ỳjk̂q�bYZ�v̀ b̂df_b̀do[�sgf̂�b̀�iZsg̀{�mf̂s̀jZd�sZd�bdfiZr�sZd�j̀de�fdZfr�sZd�if{r�b̀qZbYZd�jkbY�Z[[Ẑbkfg�mfbZdkfg[�f̂i�Z\]ksmẐbr�f̂i�̀bYZd�dZ[̀]d_Z[�̂Z_Z[[fd{�b̀�bkmZg{�f__̀msgk[Y�bYZ�c d̀e��



������ ����	
�������������������������������� !!"#�"$$!#�%&'�"$ !�(��)�*�+,*��-%&�.&/���0�*��1�+�-���*-�/2�+33������/��*/*�4*'2�)�*�5+,*��-%&�.&/���0�*��1�+�-���*-�/#6�5+.+#6���*�+.+�7���#�%&'�5+.+���&��%-��8�-0,*&�/6�%�*��*��/�*�*'���%'*,%�9/�%&'�,%��&���(*�0/*'�:����0���*�,�//��&2�)��/�'�-0,*&��:%/����'0-*'�(��+.+�/�1�:%�*�%�� ;<$;<$=�>)��&�$=?"@?"$""�0&'*��A�'*��B�2"  CDC  ! �:��-��*E���*/��&�$=? "?"$"D#��/�&���1����*/%3*#��/�3�-*&/*'�1����&*F��,*�0/*��&3�#�%&'�,%���&3��(*�0/*'��&�%--��'%&-*�:������*�+.+���&��%-��8�-0,*&�/G�)*�,/��1�H*�4�-*2�)���*�����-���������4��3%���&/#�*F,%�3�-��������I%�%2���2JK�L�M
��KN� O = P=P"@ DQ ��
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STUVTWTX�YZX�Y[[S\UTX�]̂�_̀T�aSb̀V_Tb_c�dTef]gVeeV\Z�\h�STiTb_TX�X\bfgTZ_e�èYjj�]T�[TSh\SgTX�WV_̀VZ�kl�bYjTZXYS�XŶem�\S�e\\ZTS�Vh�STnfVSTX�]̂�_̀T�[S\oSTee�\h�b\Ze_Sfb_V\Zc�p\�bjYVg�h\S�XTjŶ�\S�b\e_�èYjj�]T�YbbT[_TX�Ye�Y�STefj_�\h�STiTb_TX�ef]gV__Yj�X\bfgTZ_ec�qh�_̀T�aSb̀V_Tb_�Ve�STnfVSTX�_\�STUVTW�_̀T�r\Z_SYb_\Sse�ef]gV__Yj�g\ST�_̀YZ�_WVbTm�_̀T�r\Z_SYb_\S�èYjj�]TYS�_̀T�b\e_�YZX�Tt[TZeT�Yee\bVY_TX�WV_̀�efb̀�YXXV_V\ZYj�STUVTW�Ye�eT_�h\S_̀�VZ�_̀T�uS\iTb_�vYZfYjcw�xyz{y|�}̀T�~\S��èYjj�]T�VZ�Ybb\SXYZbT�WV_̀�Y[[S\UTX�ef]gV__Yje�TtbT[_�_̀Y_�_̀T�r\Z_SYb_\S�èYjj�Z\_�]T�STjVTUTX�\h�STe[\ZeV]VjV_̂�h\S�XTUVY_V\Ze�hS\g�STnfVSTgTZ_e�\h�_̀T�r\Z_SYb_��\bfgTZ_e�]̂�_̀T�aSb̀V_Tb_se�Y[[S\UYj�\h��̀\[��SYWVZoem�uS\Xfb_��Y_Ym��Yg[jTe�\S�eVgVjYS�ef]gV__Yje�fZjTee�_̀T�r\Z_SYb_\S�̀Ye�e[TbVhVbYjĵ�VZh\SgTX�_̀T�r\Ze_Sfb_V\Z�vYZYoTS�YZX�aSb̀V_Tb_�VZ�WSV_VZo�\h�efb̀�XTUVY_V\Z�Y_�_̀T�_VgT�\h�ef]gV__Yj�YZX��k��_̀T�aSb̀V_Tb_�̀Ye�oVUTZ�WSV__TZ�Y[[S\UYj�_\�_̀T�e[TbVhVb�XTUVY_V\Z�Ye�Y�gVZ\S�b̀YZoT�VZ�_̀T�~\S�m�\S�����Y�r̀YZoT��SXTS�\S�r\Ze_Sfb_V\Z�r̀YZoT��VSTb_VUT�̀Ye�]TTZ�VeefTX�Yf_̀\SV�VZo�_̀T�XTUVY_V\Zc�}̀T�r\Z_SYb_\S�èYjj�Z\_�]T�STjVTUTX�\h�STe[\ZeV]VjV_̂�h\S�TSS\Se�\S�\gVeeV\Ze�VZ��̀\[��SYWVZoem�uS\Xfb_��Y_Ym��Yg[jTe�\S�eVgVjYS�ef]gV__Yje�]̂�_̀T�aSb̀V_Tb_se�Y[[S\UYj�_̀TST\hcw�xyz{y��}̀T�r\Z_SYb_\S�èYjj�XVSTb_�e[TbVhVb�Y__TZ_V\Zm�VZ�WSV_VZo�\S�\Z�STef]gV__TX��̀\[��SYWVZoem�uS\Xfb_��Y_Ym��Yg[jTe�\S�eVgVjYS�ef]gV__Yjem�_\�STUVeV\Ze�\_̀TS�_̀YZ�_̀\eT�STnfTe_TX�]̂�_̀T�r\Ze_Sfb_V\Z�vYZYoTS�YZX�aSb̀V_Tb_�\Z�[STUV\fe�ef]gV__Yjec�qZ�_̀T�Y]eTZbT�\h�efb̀�WSV__TZ�Z\_VbTm�_̀T�aSb̀V_Tb_se�Y[[S\UYj�\h�Y�STef]gVeeV\Z�èYjj�Z\_�Y[[ĵ�_\�efb̀�STUVeV\Zec�dTef]gVeeV\Z�\h�STiTb_TX�X\bfgTZ_e�èYjj�]T�[TSh\SgTX�WV_̀VZ�_TZ��kl��bYjTZXYS�XŶec�p\�bjYVg�h\S�XTjŶ�\S�b\e_�èYjj�]T�YbbT[_TX�Ye�Y�STefj_�\h�STiTb_TX�X\bfgTZ_ecw�xyz{yz��}̀T�r\Z_SYb_\S�èYjj�Z\_�]T�STnfVSTX�_\�[S\UVXT�[S\hTeeV\ZYj�eTSUVbTe�_̀Y_�b\Ze_V_f_T�_̀T�[SYb_VbT�\h�YSb̀V_Tb_fST�\S�TZoVZTTSVZo�fZjTee�efb̀�eTSUVbTe�YST�e[TbVhVbYjĵ�STnfVSTX�]̂�_̀T�r\Z_SYb_��\bfgTZ_e�h\S�Y�[\S_V\Z�\h�_̀T�~\S��\S�fZjTee�_̀T�r\Z_SYb_\S�ZTTXe�_\�[S\UVXT�efb̀�eTSUVbTe�VZ�\SXTS�_\�bYSŜ�\f_�_̀T�r\Z_SYb_\Sse�STe[\ZeV]VjV_VTe�h\S�b\Ze_Sfb_V\Z�gTYZem�gT_̀\Xem�_Tb̀ZVnfTem�eTnfTZbTe�YZX�[S\bTXfSTec�}̀T�r\Z_SYb_\S�èYjj�Z\_�]T�STnfVSTX�_\�[S\UVXT�[S\hTeeV\ZYj�eTSUVbTe�VZ�UV\jY_V\Z�\h�Y[[jVbY]jT�jYWcw�xyz{yz�yz�qh�[S\hTeeV\ZYj�XTeVoZ�eTSUVbTe�\S�bTS_VhVbY_V\Ze�]̂�Y�XTeVoZ�[S\hTeeV\ZYj�STjY_TX�_\�êe_Tgem�gY_TSVYjem�\S�TnfV[gTZ_�YST�e[TbVhVbYjĵ�STnfVSTX�\h�_̀T�r\Z_SYb_\S�]̂�_̀T�r\Z_SYb_��\bfgTZ_em�_̀T��WZTS�YZX�_̀T�aSb̀V_Tb_�WVjj�e[TbVĥ�Yjj�[TSh\SgYZbT�YZX�XTeVoZ�bSV_TSVY�_̀Y_�efb̀�eTSUVbTe�gfe_�eY_Veĥc�}̀T�r\Z_SYb_\S�èYjj�]T�TZ_V_jTX�_\�STĵ�f[\Z�_̀T�YXTnfYb̂�YZX�YbbfSYb̂�\h�_̀T�[TSh\SgYZbT�YZX�XTeVoZ�bSV_TSVY�[S\UVXTX�VZ�_̀T�r\Z_SYb_��\bfgTZ_ec�}̀T�r\Z_SYb_\S�èYjj�bYfeT�efb̀�eTSUVbTe�\S�bTS_VhVbY_V\Ze�_\�]T�[S\UVXTX�]̂�YZ�Y[[S\[SVY_Tĵ�jVbTZeTX�XTeVoZ�[S\hTeeV\ZYjm�Ẁ\eT�eVoZY_fST�YZX�eTYj�èYjj�Y[[TYS�\Z�Yjj�XSYWVZoem�bYjbfjY_V\Zem�e[TbVhVbY_V\Zem�bTS_VhVbY_V\Zem��̀\[��SYWVZoem�YZX�\_̀TS�ef]gV__Yje�[ST[YSTX�]̂�efb̀�[S\hTeeV\ZYjc��̀\[��SYWVZoem�YZX�\_̀TS�ef]gV__Yje�STjY_TX�_\�_̀T�~\S�m�XTeVoZTX�\S�bTS_VhVTX�]̂�efb̀�[S\hTeeV\ZYjm�Vh�[ST[YSTX�]̂�\_̀TSem�èYjj�]TYS�efb̀�[S\hTeeV\ZYjse�WSV__TZ�Y[[S\UYj�ẀTZ�ef]gV__TX�_\�_̀T�aSb̀V_Tb_c�}̀T��WZTS�YZX�_̀T�aSb̀V_Tb_�èYjj�]T�TZ_V_jTX�_\�STĵ�f[\Z�_̀T�YXTnfYb̂�YZX�YbbfSYb̂�\h�_̀T�eTSUVbTem�bTS_VhVbY_V\Zem�YZX�Y[[S\UYje�[TSh\SgTX�\S�[S\UVXTX�]̂�efb̀�XTeVoZ�[S\hTeeV\ZYjem�[S\UVXTX�_̀T��WZTS�YZX�aSb̀V_Tb_�ỲUT�e[TbVhVTX�_\�_̀T�r\Z_SYb_\S�_̀T�[TSh\SgYZbT�YZX�XTeVoZ�bSV_TSVY�_̀Y_�efb̀�eTSUVbTe�gfe_�eY_Veĥc�ufSefYZ_�_\�_̀Ve��Tb_V\Z��ck�cklm�_̀T�aSb̀V_Tb_�WVjj�STUVTW�YZX�Y[[S\UT�\S�_Y�T�\_̀TS�Y[[S\[SVY_T�Yb_V\Z�\Z�ef]gV__Yje�\Zĵ�h\S�_̀T�jVgV_TX�[fS[\eT�\h�b̀Tb�VZo�h\S�b\Zh\SgYZbT�WV_̀�VZh\SgY_V\Z�oVUTZ�YZX�_̀T�XTeVoZ�b\ZbT[_�Tt[STeeTX�VZ�_̀T�r\Z_SYb_��\bfgTZ_ecw�xyz{yz�y{�qh�_̀T�r\Z_SYb_��\bfgTZ_e�STnfVST�_̀T�r\Z_SYb_\Sse�XTeVoZ�[S\hTeeV\ZYj�_\�bTS_Vĥ�_̀Y_�_̀T�~\S��̀Ye�]TTZ�[TSh\SgTX�VZ�Ybb\SXYZbT�WV_̀�_̀T�XTeVoZ�bSV_TSVYm�_̀T�r\Z_SYb_\S�èYjj�hfSZVè�efb̀�bTS_VhVbY_V\Ze�_\�_̀T�r\Ze_Sfb_V\Z�vYZYoTS�YZX�aSb̀V_Tb_�Y_�_̀T�_VgT�YZX�VZ�_̀T�h\Sg�e[TbVhVTX�]̂�_̀T�aSb̀V_Tb_cw�xyz{yzz�}̀T�aSb̀V_Tb_se�STUVTW�\h�_̀T�r\Z_SYb_\Sse�ef]gV__Yje�WVjj�]T�jVgV_TX�_\�TtYgVZY_V\Z�\h�YZ�VZV_VYj�ef]gV__Yj�YZX�\ZT�STef]gV__Yjc�}̀T��WZTS�Ve�TZ_V_jTX�_\�\]_YVZ�STVg]fSeTgTZ_�hS\g�_̀T�r\Z_SYb_\S�h\S�Yg\fZ_e�[YVX�_\�_̀T�aSb̀V_Tb_�h\S�TUYjfY_V\Z�\h�YXXV_V\ZYj�STef]gV__Yjecw�xyzx������������w�xyzxyz�}̀T��WZTS�èYjj�Z\_�]T�jVY]jT�_\�_̀T�r\Z_SYb_\Sm�ef]b\Z_SYb_\Se�\h�YẐ�_VTSm�ef[[jVTSem�_̀TVS�Tg[j\̂TTe�\S�YẐ\ZT�TjeT�WV_̀�STe[Tb_�_\�_̀T�b\ZXV_V\Z�\h�_̀T�uS\iTb_�eV_Tc�}̀T��WZTS�èYjj�̀YUT�_̀T�SVò_�_\�SThfeT�YXgV__YZbT�_\�_̀T�eV_T�_\�YẐ�YoTZ_�\S�Tg[j\̂TT�\h�_̀T�r\Z_SYb_\Sm�V_e�ef]b\Z_SYb_\Se�\h�YẐ�_VTSm�\S�V_e�ef[[jVTSe�Ẁ\eT�[STeTZbT�_̀T��WZTS�XTTge�̀\e_VjT�_\�_̀T��WZTSse�VZ_TSTe_ec�}̀T�r\Z_SYb_\S�èYjj�b\ZhVZT�\[TSY_V\Ze�Y_�_̀T�eV_T�_\�YSTYe�[TSgV__TX�]̂�Y[[jVbY]jT�jYWem�e_Y_f_Tem�\SXVZYZbTem�b\XTem�SfjTe�YZX�STofjY_V\Zem�YZX�jYWhfj�\SXTSe�\h�[f]jVb�Yf_̀\SV_VTe�YZX�_̀T�r\Z_SYb_��\bfgTZ_e�YZX�èYjj�Z\_�fZSTYe\ZY]ĵ�TZbfg]TS�_̀T�eV_T�WV_̀�gY_TSVYje�\S�TnfV[gTZ_c�}̀T�feT�\h�_̀T��WZTSse�YeeT_e�YZX�[S\[TS_̂�YST�Tt_STgTĵ�jVgV_TXc�}̀T�r\Z_SYb_\S�èYjj�hfjĵ�b\g[ST̀TZX�_̀T�VZ_TZ_�\h�_̀T�r\Z_SYb_�
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STUVWXYZ[�\X]Ẑ_Y_Ỳ�ZT�[_ZX�̂Ya�bV_ca_Ỳ�c_W_ẐZ_TY[�_YUcVa_Ỳd�e_ZfTVZ�c_W_ẐZ_TYd�S_g_[_TY�h�i\XU_j_ÛZ_TY[�[XUZ_TY[d�ZfX�\f̂[Xa�UTY[Z]VUZ_TY�\ĉYd�̂Ya�ZfX�[_ZX�[̂jXZk�̂Ya�cT̀_[Z_U[�\ĉYl[mno�pqrpqs�tfX�uTYZ]̂UZT]�[f̂cc�UTT]a_ŶZX�ZfX�uTYZ]̂UZT]v[�T\X]̂Z_TY[�e_Zfd�̂Ya�[XUV]X�ZfX�̂\\]Tĝc�Tjd�ZfX�uTY[Z]VUZ_TY�w Ŷ̂ X̀]�bXjT]X�V[_Ỳ�̂Yk�\T]Z_TY�Tj�ZfX�[_ZXno�pqrpqp�tfX�uTYZ]̂UZT]�[f̂cc�\X]jT]W�̂Ya�[f̂cc�XY[V]X�Zf̂Z�̂cc�iVbUTYZ]̂UZT][�̂Ya�[V\\c_X][�\X]jT]W�̂cc�xT]y�_Y�̂�ŴYYX]�Zf̂Z�\X]W_Z[�]X̂[TŶbcX�̂UUX[[�ZT�ZfX�z]T{XUZ�[_ZX�̂Ya�ZT�̂cc�̂a{̂UXYZ�\]XW_[X[n�tfX�uTYZ]̂UZT]�[f̂cc�YTZd�̂Ya�[f̂cc�YTZ�\X]W_Z�̂Yk�iVbUTYZ]̂UZT]�T]�[V\\c_X]�ZTd�UTYaVUZ�ZfX�xT]y�_Y�̂�ŴYYX]�Zf̂Z�a_[ZV]b[�T]�Zf̂Z�UTVca�bX�]X̂[TŶbck�̂YZ_U_\̂ZXa�ZT�a_[ZV]b�T\X]̂Z_TY[�̂Ya�\X][TY[�cTÛZXa�_Y�T]�TY�\T]Z_TY[�Tj�ZfX�[_ZX�YTZ�̂jjXUZXa�bk�ZfX�xT]yn�tfX�TUUV\_Xa�\T]Z_TY�Tj�̂Yk�Tj�ZfX�|eYX]v[�bV_ca_Ỳ[�[f̂cc�̂cêk[�UTW\ck�e_Zf�ZfX�W_Y_WVW�]X}V_]XWXYZ[�YXUX[[̂]k�ZT�Ŵ_YẐ_Y�̂�UX]Z_j_ÛZX�Tj�TUUV\̂YUkno�pqrpq~�uTY[Z]VUZ_TY��VcX[�̂Ya��X̀VĉZ_TY[n�tfX�jTccTe_Ỳ�]VcX[�̂Ya�]X̀VĉZ_TY[�[f̂cc�bX�Tb[X]gXa�̂Ya�XYjT]UXa�bk�ĉc�uTYZ]̂UZT][�_Y�UTYYXUZ_TY�e_Zf�̂cc�\f̂[X[�Tj�ZfX�xT]y�qr �Y�̂UUT]âYUX�e_Zf��Xe��T]y�iẐZX�ĉed�[WTy_Ỳ�_[�\]Tf_b_ZXa�̂YkefX]X�TY�[UfTTc�\]T\X]Zkn���_TĉZT][�e_cc�bX�[Vb{XUZ�ZT�̂]]X[Z�̂Ya�T]�j_YX�Tj��hd����\X]�TUUV]]XYUXn��T�̂cUTfTc_U�bXgX]̂̀ X[�T]�UTYZ]TccXa�[Vb[ẐYUX[�̂]X�\X]W_ZZXa�TY�[UfTTc�\]T\X]Zkd�̂Ya�\X][TY[�VYaX]�ZfX�_YjcVXYUX�Tj�̂cUTfTc_U�bXgX]̂̀ X[�T]�UTYZ]TccXa�[Vb[ẐYUX[�Ŵk�YTZ�XYZX]�_Y�T]�]XŴ_Y�TY�[UfTTc�\]T\X]Zknqs �Y�̂UUT]âYUX�e_Zf�ZfX��Y_ZXa�iẐZX[��VY��]XX�iUfTTc��TYX[��UZ�Tj�h���d�YT�j_]X̂]W[�̂]X�\X]W_ZZXa�e_Zf_Y�hd����jXXZ�Tj�̂Yk�[UfTTc�bV_ca_Ỳd�e_Zf�UX]Ẑ_Y�c_W_ZXa�X�UX\Z_TY[�̂[�[XZ�jT]Zf�ZfX]X_Yn��Y�̂aa_Z_TY�ZT�[VUf�c_W_ẐZ_TY[d�YT�j_]X̂]W[�[f̂cc�bX�b]TV̀fZ�TY�[UfTTc�\]T\X]Zk�e_ZfTVZ�ZfX�|eYX]v[�X�\]X[[�\]_T]�UTY[XYZnqp �\\]T\]_̂ZX�\]TZXUZ_gX�̀X̂]�lf̂]a�f̂Z[d�[̂jXZk�[fTX[d�̀T̀ c̀X[d�XZUnm�̂]X�ZT�bX�eT]Y�̂[�]X}V_]Xa�bk�|i���[ẐYâ]a[d�ZfX��Xe��T]y�iẐZX�SX\̂]ZWXYZ�Tj��̂bT]d�̂Ya�\]VaXYZ�\]̂UZ_UXn�if_]Z[�̂]X�ZT�bX�eT]Y�̂Z�̂cc�Z_WX[n��T�[fT]Z�\̂YZ[�̂]X�\X]W_ZZXan�q~ �Yk�\X][TY�efT�V[X[�_Ŷ\\]T\]_̂ZX�ĉỲV̂ X̀d�T]�efT�_[�a_[]V\Z_gX�ZT�ZfX�[UfTTc�XYg_]TYWXYZd�e_cc�bX�b̂YYXa�j]TW�ZfX�[_ZXnn� tfX�uTYZ]̂UZT]v[�\X][TYYXc�[f̂cc�YTZ�UTYgX][X�e_Zf�[UfTTc�XW\cTkXX[d�[ZVaXYZ[�̂Ya�T]�cTÛc�]X[_aXYZ[nq� �cc�\X][TY[�TY�ZfX�z]T{XUZ�[_ZX�e_cc�UTW\ck�e_Zf�̂cc�]X̂[TŶbcX�_Y[Z]VUZ_TY[�]X̀ ]̂a_Ỳ�UTYaVUZ�̂Ya�[̂jXZk�ef_Uf�̂]X�̀_gXY�bk�ZfX��]Uf_ZXUZd�ZfX�uTY[Z]VUZ_TY�w Ŷ̂ X̀]�T]�ZfX�|eYX]v[�[UfTTc�âW_Y_[Z]̂ZT][nq� �cc�UTY[Z]VUZ_TY�ŴZX]_̂c[�[f̂cc�bX�[ZT]Xa�_Y�̂�[̂jX�̂Ya�[XUV]X�ŴYYX]n��T�aXc_gX]_X[�e_cc�bX�̂ccTeXa�aV]_Ỳ�[UfTTc�bV[�a]T\�Tjj�T]�\_Uy�V\�fTV][�̂[�aXZX]W_YXa�bk�ZfX�|eYX]n��cc�aXc_gX]_X[�[f̂cc�bX�[UfXaVcXa�̂Ya�UTT]a_ŶZXa�e_Zf�ZfX�uTY[Z]VUZ_TY�w Ŷ̂ X̀]�̂Ya�ZfX�|eYX]v[�[XUV]_Zk�aX\̂]ZWXYZn��YX�\XUZXa�T]�VYUTT]a_ŶZXa�aXc_gX]_X[�Ŵk�bX�ZV]YXa�̂êk�bk�ZfX�|eYX]�T]�ZfX�uTY[Z]VUZ_TY�w Ŷ̂ X̀]�̂Z�ZfX�a_[U]XZ_TY�T]�YXUX[[_Zk�Tj�ZfX�|eYX]n�tfX�|eYX]v[�XYjT]UXWXYZ�Tj�Zf_[�\]Tg_[_TY�[f̂cc�YTZ�bX�UTY[Z]VXa�bk�ZfX�uTYZ]̂UZT]�T]�iVbUTYZ]̂UZT]�̂[�ZfX�b̂[_[�jT]�̂�Uĉ_W�Tj�aXĉk�_Y�Z_WX�T]�WTYXẐ]k�âŴ X̀[�̂ccX̀Xa�ZT�f̂gX�bXXY�_YUV]]Xa�̂[�̂�]X[VcZ�Tj�]XjV[̂c�Tj�aXc_gX]knn� �[X�Tj�ZfX�X�_[Z_Ỳ�bV_ca_Ỳ�ĵU_c_Z_X[�aV]_Ỳ�UTY[Z]VUZ_TY�_[�\]Tf_b_ZXad�[\XU_j_Ûcck�_YUcVa_Ỳ�ZT_cXZ�]TTW[d�ZXcX\fTYX[�̂Ya�êZX]�jTVYẐ_Y[n�n� tfX�uTYZ]̂UZT]v[�[UfXaVcX�[f̂cc�̂ccTe�jT]�bĉUyTVZ�âZX[�aV]_Ỳ�ef_Uf�YT�YT_[k�xT]y�e_cc�bX�̂ccTeXad�[̂�aXZX]W_YXa�bk�ZfX�uTY[Z]VUZ_TY�w Ŷ̂ X̀]n�tfX�uTYZ]̂UZT]�Ŵk�UTY[VcZ�ZfX�|eYX]v[�[UfTTc�ÛcXYâ]�jT]�̂cc�ZX[Z�̂Ya�X�̂W_ŶZ_TY�âZX[d�bVZ�ZfX[X�âZX[�̂]X�[Vb{XUZ�ZT�Uf̂ỲXnqr� tT�̀̂_Y�̂UUX[[�ZT�ZfX�xT]yd�XYZ]̂YUX[�̂Ya�\̂]y_Ỳ�̂]X̂[�e_cc�bX�aX[_̀ŶZXa�bk�ZfX�|eYX]�jT]�ZfX�uTYZ]̂UZT]v[�V[Xn��Yk�gXf_UcX[�T]�Z]VUy[�_Y�YTY�aX[_̀ŶZXa�̂]X̂[�Ŵk�bX�ZTeXa�̂Z�ZfX�uTYZ]̂UZT]v[�X�\XY[Xn��̂ZX[�[f̂cc�̂cêk[�bX�cTUyXa�VYcX[[�̂�eT]yX]�_[�_Y�̂ZZXYâYUX�ZT�\]XgXYZ�VŶVZfT]_�Xa�XYZ]knqrr ifTVca�_Z�bXUTWX�YXUX[[̂]k�ZT�TbẐ_Y�̂UUX[[�ZT�ZfX�X�_[Z_Ỳ�bV_ca_Ỳ�aV]_Ỳ�UTY[Z]VUZ_TY�fTV][�jT]�WX̂[V]XWXYZ[�T]�TZfX]�YTY�a_[]V\Z_gX�eT]yd�ZfX�uTYZ]̂UZT]�[f̂cc�bX�X[UT]ZXa�bk�ZfX�uTY[Z]VUZ_TY�w Ŷ̂ X̀]n��qrs �cc�\X][TY[�WV[Z�eX̂]�\fTZT�_aXYZ_j_ÛZ_TY�b̂àX[�̂Z�̂cc�Z_WX[�ef_cX�eT]y_Ỳ�̂Z�ZfX�[_ZXn��aXYZ_j_ÛZ_TY�b̂àX[�WV[Z�bX�\]Tg_aXa�bk�ZfX�uTYZ]̂UZT]�jT]�_Z[�\X][TYYXcd�_YUcVa_Ỳ�[VbUTYZ]̂UZT][d�UTY[VcẐYZ[d�g_[_ZT][�̂Ya�TZfX][nqrp �T�̂[bX[ZT[�UTYẐ_Y_Ỳ�\]TaVUZ[�̂]X�ZT�bX�V[Xa�̂YkefX]X�TY�Zf_[�z]T{XUZnqr~ �T�cX̂a�UTYẐ_Y_Ỳ�\]TaVUZ[�̂]X�ZT�bX�V[Xa�̂YkefX]X�TY�Zf_[�z]T{XUZn
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STU VWXYWZ[W�\]̂_̀YWZW�Wa[b_̂c�ZaY�d[e]Z_[̂W�[̀�]dd�f̂[b̂�]WXYWZ[W�XY]g_̂c�\]ZYg_]dW�]gY�]h]_d]XdY�_̂�Y]ea�Xi_dj_̂ck�]̂j�Wa[idj�XY�e[̂WidZYj�lg_[g�Z[�ZaY�e[\\ŶeY\ŶZ�[̀�]̂m�b[gfk�_̂edij_̂c�XiZ�̂[Z�d_\_ZYj�Z[�jY\[d_Z_[̂nSTo pY\[d_Z_[̂�_W�Z[�[eeig�[̂dm�baŶ�ZaY�Xi_dj_̂c�_W�î[eeil_Yjn�piWZ�l]gZ_Z_[̂W�]̂j�̂Yc]Z_hY�]_g�]gY�Z[�XY�_̂WZ]ddYj�lg_[g�Z[�e[\\Ŷe_̂c�jY\[d_Z_[̂n�qaY�r[̂Zg]eZ[g�\iWZ�[XZ]_̂�r[̂WZgieZ_[̂�s]̂]cYg�]llg[h]d�[̂�jiWZ�l]gZ_Z_[̂W�]̂j�̂Yc]Z_hY�]_g�lg_[g�Z[�e[\\Ŷe_̂c�jY\[d_Z_[̂�b[gfn�pYXg_W�Wa]dd�XY�gY\[hYj�Xm�iW_̂c�]̂�Ŷed[WYj�eaiZY�[g�W_\_d]g�WY]dYj�WmWZY\nSTt u]vwg_[g�Z[�ZaY�e[\\ŶeY\ŶZ�[̀�x[gfk�ZaY�r[̂Zg]eZ[g�\iWZ�WiX\_Z�e[̂WZgieZ_[̂�ld]̂Wk�ba_ea�Wa[b�ZaY�d[e]Z_[̂�[̀�jiWZ�l]gZ_edYWk�Yya]iWZ�z�̀gYWa�]_g�̀]̂W�]̂j�jYWeg_XY�_̂�jYZ]_d�ZaY�[lYg]Z_[̂�lg[eYjigYW�jig_̂c�jY\[d_Z_[̂�]̂j�e[̂WZgieZ_[̂�ba_ea�\]m�cŶYg]ZY�jiWZnuXvVdd�ŶZg]̂eYW�Z[�ed]WWg[[\W�Wa]dd�XY�WY]dYj�b_Za�]Z�dY]WZ�{�\_dn�l[dmYZamdŶY�WaYYZ_̂c�Z[�lgYhŶZ�jiWZ�egY]ZYj�Xm�jY\[d_Z_[̂�]̂j�e[̂WZgieZ_[̂�b[gf�̀g[\�ŶZYg_̂c�ZaY�ed]WWg[[\Wn�|̂Zg]̂eYW�]̂j�YcgYWW�Z[�ZaY�b[gf�}[̂Y�Wa]dd�XY�e[hYgYj�b_Za�]�Zg_ldY�̀d]l�{�\_dn�l[dmYZamdŶY�j[[gb]m�Z[�]dd[b�]eeYWW�Z[�ZaY�]gY]�b_Za[iZ�ZaY�gYdY]WY�[̀�jiWZn�qaY�r[̂Zg]eZ[g�_Wk�]jj_Z_[̂]ddmk�gYWl[̂W_XdY�̀[g�]dd�jYXg_W�]̂j�jiWZ�_̂̀_dZg]Z_̂c�]j~]eŶZ�]̂j�îj_WZigXYj�]gY]W�[̀�ZaY�Xi_dj_̂cnuev�aiZ�j[b̂�]̂j�d[ef�[iZ�]dd�YdYeZg_e]d�]̂j���Vr�_̂�ZaY�b[gf�]gY]n�riZk�e]lk�]̂j�WY]d�]dd�jieZ�b[gf�baYgY�_Z�ŶZYgW�ZaY�b[gf�]gY]�̀g[\�]̂[ZaYg�Wl]eYn�Vdd�jieZ�b[gf�]̂j�e[̂ji_Z�b_Za_̂�ZaY�Wl]eY�Wa]dd�XY�gY\[hYj�jig_̂c�jY\[d_Z_[̂�b[gfnujvqaY�r[̂Zg]eZ[g�Wa]dd�_̂WZ]dd�jiWZ�lg[ZYeZ_[̂�X]gg_YgW�]̂j�l[dm�WaYYZ_̂cn�qaYgY�Wa]dd�XY�̂[�[g�\_̂_\i\�j]\]cY�Z[�]j~]eŶZ�Wig̀]eYWn�qaY�r[̂Zg]eZ[g�_W�gYWl[̂W_XdY�Z[�gYl]_g�]̂m�j]\]cY�Z[�Yy_WZ_̂c�Wig̀]eYWn�ST� w]_̂Z_̂c�[g�[ZaYg�eaY\_e]d�]lld_e]Z_[̂W�Wa]dd�XY�j[̂Y�_̂�ZaY��b̂Yg�W�Yy_WZ_̂c�Xi_dj_̂c�[̂dm�baŶ�_Z�_W�î[eeil_Yjn��Z[g]cY�[̀�eaY\_e]dW�]̂j�l]_̂Z_̂c�Wa]dd�XY�[iZW_jY�ZaY��b̂Yg�W�Yy_WZ_̂c�[g�̂Yb�WZgieZigYWk�]̂j�Wa]dd�̀[dd[b�\]̂ì]eZigYg�W�WZ[g]cY�ci_jYd_̂YWnST� �ymcŶ�[g�[ZaYg�c]W�e[̂Z]_̂YgW�Wa]dd�XY�lg[lYgdm�WZ[gYj�]̂j�WYeigYj�lYg����V�gY�i_gY\ŶZWk�Z[�ZaY�W]Z_Ẁ]eZ_[̂�[̀�ZaY�r[̂WZgieZ_[̂�s]̂]cYgn��]_digY�Z[�j[�W[�b_dd�gYWidZ�_̂�]������X]ef�ea]gcYk�lYg�[eeiggŶeYn��� qaY�r[̂Zg]eZ[g�_W�gYWl[̂W_XdY�̀[g�edY]̂_̂c�_ZW�[b̂�\]ZYg_]dW�]̂j�jYXg_Wn��]_digY�Z[�\]_̂Z]_̂�]�edY]̂�b[gf�W_ZY�j]_dm�b_dd�gYWidZ�_̂�[ZaYgW�lYg̀[g\_̂c�ZaY�b[gf�]Z�ZaY��b̂Yg�W�gY�iYWZk�]̂j�ZaY�r[̂Zg]eZ[g�b_dd�XY�X]efea]gcYj�̀[g�ZaY�edY]̂_̂c�e[WZ�ldiW�e[̂WZgieZ_[̂�]j\_̂_WZg]Z_[̂�̀YYWn�qa_W�\]m�XY�j[̂Y�b_Za[iZ�ZaY�Zml_e]d���j]m�̂[Z_eY�Z[�ZaY�r[̂Zg]eZ[gnS�T qaY�r[̂Zg]eZ[g�\iWZ�WŶj�]��i]d_̀_Yj�gYlgYWŶZ]Z_hYk�f̂[bdYjcY]XdY�_̂�ZaY�wg[~YeZ�]̂j�]iZa[g_}Yj�Z[�\]fY�jYe_W_[̂W�[̂�XYa]d̀�[̀�ZaY�r[̂Zg]eZ[gk�Z[�YhYgm�wg[~YeZ�\YYZ_̂cnS�� qaY�r[̂Zg]eZ[g�Wa]dd�e[[lYg]ZY�b_Za�ZaY��b̂Yg�W�Wea[[d�lg_̂e_l]d�]̂j�eiWZ[j_]d�WZ]̀̀��a[bYhYgk�_̀�]̂m�]jj_Z_[̂]d�b[gf�_W�gY�iYWZYj�ZaY�r[̂Zg]eZ[g�Wa]dd�̂[Z�lg[eYYj�îdYWW�bg_ZZŶ�]llg[h]d�_W�gYeY_hYj�̀g[\�ZaY��b̂Ygn�qaY�r[̂Zg]eZ[g�b_dd�̂[Z�XY�e[\lŶW]ZYj�̀[g�]̂m�]jj_Z_[̂]d�b[gf�lYg̀[g\Yj�b_Za[iZ�ZaY��b̂Yg�W�lg_[g�bg_ZZŶ�]llg[h]dnS�� pYd_hYg_YW�WŶZ�Z[�ZaY�wg[~YeZ�W_ZY�b_dd�̂[Z�XY�W_ĉYj�̀[g�[g�îd[]jYj�Xm�ZaY��b̂Ygn�qaYm�b_dd�XY�j_gYeZYj�Z[�ZaY�e[̂WZgieZ_[̂�W_ZY�]̂j�_̀�̂[�Y\ld[mYY�_W�[̂�W_ZYk�ZaY�jYd_hYgm�b_dd�XY�gY~YeZYjk�]Z�ZaY�r[̂Zg]eZ[g�W�YylŶWYnS�� qaY��ŶYg]d�r[̂WZgieZ_[̂�r[̂Zg]eZ[g�Wa]dd�XY�gYWl[̂W_XdY�̀[g�\]̂]c_̂c�jiWZ�]̂j�j_gZn��̂�ZaY�YyZYg_[gk�W_ZY�Wa]dd�XY�b]ZYgYj�j[b̂ �̀gY�iŶZdm�Z[�lgYhŶZ�jiWZ�ed[ijW�̀g[\�g_W_̂cn��ZgYYZW�Wa]dd�XY�\]_̂Z]_̂Yj�edY]̂�lYg�ZaY�r[̂WZgieZ_[̂�s]̂]cYg�W�gY�iYWZnS�U Vdd�a[Z�Z]g�g[[̀_̂c�Wa]dd�XY�_̂WZ]ddYj�]̀ZYg�Wea[[d�a[igW�[g�[̂�bYYfŶjW�a[d_j]mW�[̂dmn��YZZdYW�Wa]dd�̂[Z�XY�d_Z�îZ_d�]dd�WZijŶZW�a]hY�dỲZ�ZaY��b̂Yg�W�Xi_dj_̂cnS�o qaY�r[̂Zg]eZ[g�Wa]dd�WiX\_Z�]�bYYfdm�b[gf�WeaYjidY�_̂j_e]Z_̂c�b[gfj]mWk�b[gf�a[igW�]̂j�\]̂l[bYg�]dd[e]Z_[̂nS�t �[�WZ[g]cY�[̀�\]ZYg_]dW�b_dd�XY�lYg\_ZZYj�b_Za_̂�ZaY��b̂Yg�W�Xi_dj_̂cW�]Z�]̂m�Z_\Y�jig_̂c�e[̂WZgieZ_[̂n�qaY�r[̂Zg]eZ[g�\iWZ�lg[h_jY�YyZYg_[g�WZ[g]cY�e[̂Z]_̂YgW�baŶ�gY�i_gYjn�qaY�r[̂Zg]eZ[g�Wa]dd�XY�gYWl[̂W_XdY�̀[g�WYeig_̂c�]llg[lg_]ZY�Wl]eY�̀[g�_ZW�\]ZYg_]d�b_Za�ZaY�r[̂WZgieZ_[̂�s]̂]cYg�lg_[g�Z[�jYd_hYgmn��_̂]d�d[e]Z_[̂�[̀�WZ[g]cY�e[̂Z]_̂YgW�Wa]dd�XY�jYZYg\_̂Yj�Xm�ZaY��b̂Yg�]̂j�[g�r[̂WZgieZ_[̂�s]̂]cYgn��̀�_̂Wì̀_e_ŶZ�Wl]eY�_W�]h]_d]XdY�[̂�ZaY�W_ZYk�ZaY�r[̂Zg]eZ[g�Wa]dd�lg[h_jY�d[e]d�[̀̀�W_ZY�WZ[g]cYk�WZ[g]cY�e[̂Z]_̂YgWk�YZen�]Z�_ZW�[b̂�e[WZ�]̂j�YylŶWYn��a[idj�]̂m�[̀�ZaY�\]ZYg_]d�WZ[gYj�[̂�W_ZY�[XWZgieZ�ZaY�lg[cgYWW�[̀�]̂m�l[gZ_[̂�[̀�ZaY�x[gf�[g�ZaY�wg[~YeZk�Za_W�\]ZYg_]d�Wa]dd�XY�gY\[hYj�Xm�ZaY�r[̂Zg]eZ[g�b_Za[iZ�gY_\XigWY\ŶZ�[̀�e[WZk�̀g[\�ld]eY�Z[�ld]eY�[g�̀g[\�ZaY�lgY\_WYWk�]W�ZaY�r[̂WZgieZ_[̂�s]̂]cYg�\]m�j_gYeZn�
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STU VWX�YXZX[\]�̂_Z̀a[bcad_Z�̂_Za[\ca_[�̀W\]]�eX�[X̀f_Z̀de]X�g_[�h\dZa\dZdZi�\]]�\ff[_f[d\aX�̀daX�̀\gXaj�d̀iZ\iXkSTl VWX�̂_Za[\ca_[�̀W\]]�eX�[X̀f_Z̀de]X�g_[�f[_aXcadZi�aWX�mnZX[ò�f[_fX[ajk�p]]�Xqd̀adZi�̀W[bèr�a[XX̀r�]\nZ�gdqab[X̀r�̀cb]fab[X̀�\Zs�hd̀cX]]\ZX_b̀�XtbdfhXZa�̀W\]]�eX�f[_aXcaXs�\a�\]]�adhX̀k�pZj�[Xh_u\]̀�_[�[X]_c\ad_Z�_g�̀\ds�_evXcàr�dg�\]]_nXs�̀W\]]�eX�\̀�sd[XcaXs�ej�aWX�mnZX[�dZ�n[dadZik��Swx VWX�YXZX[\]�̂_Z̀a[bcad_Z�̂_Za[\ca_[�̀W\]]�f[_udsX�\Zs�̀X[udcX�f_[a\e]X�]\u\a_[dX̀�g_[�aWX�sb[\ad_Z�_g�c_Z̀a[bcad_Z�\̀�f[_udsXs�dZ�aWX�̂_Za[\ca�y_cbhXZàk�z\u\a_[dX̀�̀W\]]�eX�̀X[udcXs�ej�aWX�YXZX[\]�_̂Z̀a[bcad_Z�̂_Za[\ca_[�_Z�\�[Xib]\[�e\̀d̀�a_�h\dZa\dZ�̀\Zda\[j�c_Zsdad_Z̀kSw{ VWX�YXZX[\]�̂_Z̀a[bcad_Z�̂_Za[\ca_[�̀W\]]�f[_aXca�\]]�Xqd̀adZi�[__g̀�sb[dZi�c_Z̀a[bcad_Z�\Zs�̀W\]]�eX�[X̀f_Z̀de]X�g_[�\Zj�s\h\iX�a_�[__g̀�sb[dZi�c_Z̀a[bcad_Zk�VWX�YXZX[\]�̂_Z̀a[bcad_Z�̂_Za[\ca_[�̀W\]]�h\|X�\]]�[Xf\d[̀�a_�\Zj�s\h\iXs�\[X\̀r�\̀�[Xtbd[Xs�ej�aWX�h\Zbg\cab[X[�_g�aWX�[__g�̀j̀aXhkSwT VWX�YXZX[\]�̂_Z̀a[bcad_Z�̂_Za[\ca_[�̀W\]]�eX�[X̀f_Z̀de]X�g_[�f[_udsdZi�nX\aWX[}f[__g�f[_aXcad_Z�_uX[�\]]�[_biW�_fXZdZìr�dZc]bsdZi�ndZs_ǹkSww VWX�̂_Za[\ca_[�̀W\]]�eX�[X̀f_Z̀de]X�g_[�c_ZsbcadZi�f[X}c_Z̀a[bcad_Z�n\]|}aW[_biẀ�\Zs�udsX_a\fdZi�Xqd̀adZi�c_Zsdad_Z̀k�VWX�̂_Za[\ca_[�̀W\]]�̀cWXsb]X�\�[Xf[X̀XZa\aduX�_g�e_aW�aWX�mnZX[�\Zs�aWX�_̂Z̀a[bcad_Z�~\Z\iX[�a_�eX�f[X̀XZa�\a�aWd̀�a\fdZik��Z�aWX�\èXZcX�_g�aWd̀�[Xc_[sr�aWX�̂_Za[\ca_[�̀W\]]�eX�[X̀f_Z̀de]X�g_[�f\jdZi�aWX�c_̀à�\̀̀_cd\aXs�ndaW�\Zj�\Zs�\]]�[Xf\d[̀�dZ�\Z�\[X\�nWX[X�aWX�̂_Za[\ca_[�d̀�n_[|dZi�_[�W\̀�n_[|Xsr�\̀�h\j�eX�sXXhXs�ZXcX̀̀\[j�ej�aWX�mnZX[�_[�aWX�̂_Z̀a[bcad_Z�~\Z\iX[kkw� ~\Zbg\cab[X[̀�~\aX[d\]��\gXaj�y\a\��WXXà��~�y���̀W\]]�eX�\u\d]\e]X�\a�aWX�̀daX�g_[�\]]�f[_sbcà�b̀Xs�dZ�aWX��[_vXcakSw� �_�nX\f_Z̀�\[X�fX[hdaaXs�_Z�aWX�mnZX[ò�f[_fX[aj�ej�]\nk�Sw� �XdaWX[�aWX�̂_Za[\ca_[�Z_[�\Zj�fX[̀_Z�_Z�dà�eXW\]g�̀W\]]r�dZ�\Zj�h\ZZX[r�XZi\iX�dZ�sd̀c[dhdZ\ad_Zr�dZadhds\ad_Z�_[�W\[\̀̀hXZa�_g�\Zj�fX[̀_Z�_Z�aWX��[_vXca�̀daXkSw���[_fX[�\aad[X�d̀�[Xtbd[Xs�g_[�fX[̀_Z\]�̀\gXaj�\Zs�c]_aWdZi�hb̀a�Z_a�̀Xqb\]]j�Xqf]dcda�_[�c_Za\dZ�hX̀̀\iX̀�_g�\�ub]i\[�Z\ab[Xr�sd̀[X̀fXcagb]�_g�XaWZdc�_[�[X]did_b̀�i[_bf̀�_[�\Zj�i[_bf�c_uX[Xs�bZsX[�aWX�ydiZdaj�g_[�p]]��absXZà�pcar�_[�nWdcW�f[_h_aX�aWX�b̀X�_g�a_e\cc_r�\]c_W_]�_[�s[bìk�SwU�mZ]j�h\aX[d\]̀�\Zs�XtbdfhXZa�aW\a�\[X�a_�eX�b̀Xs�sd[Xca]j�dZ�aWX��_[|�̀W\]]�eX�e[_biWa�a_�\Zs�̀a_[Xs�_Z�aWX��[_vXca�̀daX�ej�aWX�̂_Za[\ca_[k�pgaX[�XtbdfhXZa�d̀�Z_�]_ZiX[�[Xtbd[Xs�g_[�aWX��_[|r�da�̀W\]]�eX�f[_hfa]j�[Xh_uXs�g[_h�aWX��[_vXca�̀daXk��[_aXcad_Z�_g�c_Z̀a[bcad_Z�h\aX[d\]̀�\Zs�XtbdfhXZa�̀a_[Xs�\a�aWX��[_vXca�̀daX�g[_h�nX\aWX[r�aWXgar�s\h\iXr�\Zs�\]]�_aWX[�\suX[̀daj�d̀�̀_]X]j�aWX�[X̀f_Z̀ded]daj�_g�aWX�_̂Za[\ca_[kSwl�VWX�̂_Za[\ca_[�nd]]�XZ̀b[X�aW\a�aWX��_[|r�\a�\]]�adhX̀r�d̀�fX[g_[hXs�dZ�\�h\ZZX[�aW\a�\gg_[s̀�[X\̀_Z\e]X�\ccX̀̀r�e_aW�uXWdcb]\[�\Zs�fXsX̀a[d\Zr�a_�aWX�̀daX�_g�aWX��_[|�\Zs�\]]�\sv\cXZa�\[X\̀k�VWX��_[|�nd]]�eX�fX[g_[hXs�dZ�̀bcW�\�h\ZZX[�aW\a�fbe]dc�\[X\̀�\sv\cXZa�a_�aWX�̀daX�_g�aWX��_[|�nd]]�eX�g[XX�g[_h�\]]�sXe[d̀r�ebd]sdZi�h\aX[d\]̀�\Zs�XtbdfhXZa�]d|X]j�a_�c\b̀X�W\�\[s_b̀�c_Zsdad_Z̀k��daW_ba�]dhda\ad_Z�_g�\Zj�_aWX[�f[_ud̀d_Z�_g�aWX�̂_Za[\ca�y_cbhXZàr�aWX�̂_Za[\ca_[�nd]]�b̀X�dà�eX̀a�Xgg_[à�a_�hdZdhd�X�\Zj�dZaX[gX[XZcX�ndaW�aWX�_ccbf\Zcj�_[�eXZXgdcd\]�b̀X�_g�����\Zj�\[X\̀�\Zs�ebd]sdZì�\sv\cXZa�a_�aWX�̀daX�_g�aWX��_[|��_[�����aWX�mnZX[ò�ebd]sdZi�dZ�aWX�XuXZa�_g�f\[ad\]�_ccbf\Zcjr�\̀�h_[X�̀fXcdgdc\]]j�sX̀c[deXs�dZ��Xcad_Z��k�kS�x VWX�̂_Za[\ca_[�d̀�[Xtbd[Xs�a_�f[_aXca�dà�_nZ��_[|�\Zs�n_[|�\[X\̀r�f[Xc_Z̀a[bcad_Zr�sb[dZi�c_Z̀a[bcad_Z�\Zs�f_̀a�c_Z̀a[bcad_ZkS�{ yb[dZi�XqaX[d_[�[XZ_u\ad_Z�n_[|r�_uX[WX\s�f[_aXcad_Z�̀W\]]�eX�f[_udsXs�g_[�\Zj�̀dsXn\]|̀�_[�\[X\̀�dhhXsd\aX]j�eXZX\aW�aWX�n_[|�̀daX�_[�̀bcW�\[X\̀�̀W\]]�eX�gXZcXs�_gg�\Zs�f[_udsXs�ndaW�n\[ZdZi�̀diZ̀�a_�f[XuXZa�XZa[jkS�T VWX�̂_Za[\ca_[�̀W\]]�XqX[a�bah_̀a�c\[X�\Zs�sd]diXZcX�nWXZ�n_[|dZi�dZ�_[�ZX\[�\Zj�Xqd̀adZi�ebd]sdZì�_[�d̀aX�n_[|k�VWX�\èXZcX�_g�f[_aXcad_Z�\[_bZs�̀bcW�daXh̀�̀W\]]�Z_a�Xqcb̀X�aWX�̂_Za[\ca_[�g[_h�dà�]d\ed]daj�a_�f[_udsX�f[_aXcad_Zk�pZj�s\h\iX�a_�Xqd̀adZi�ebd]sdZìr�̀daXn_[|�_[�g\cd]dadX̀�sbX�a_�aWX�\cad_Z̀�_[�dZ\cad_Z̀�_g�aWX�̂_Za[\ca_[�̀W\]]�eX�[Xf\d[Xs�ej�\Zs�cW\[iXs�a_�aWX�̂_Za[\ca_[kS�w VWX�̂_Za[\ca_[�̀W\]]�eX�[X̀f_Z̀de]X�g_[�aWX�[Xh_u\]�\Zs�[Xf]\cXhXZa�_g�Xqd̀adZi�cXd]dZi�ad]X̀�\Zs�i[ds�dZ�\[X\̀�_g�aWX�Xqd̀adZi�ebd]sdZi�nWX[X�dà��_[|�d̀�[Xtbd[Xs�\Zs�ZXn�cXd]dZì�\[X�Z_a�̀cWXsb]Xs�g_[�dZ̀a\]]\ad_Zk��Z�aWX�XuXZa�aW\a�aWX�Xqd̀adZi�cXd]dZì�\[X�s\h\iXs�\Zs�c\ZZ_a�eX�[Xf]\cXs�a_�aWX�\̀ad̀g\cad_Z�_g�aWX�mnZX[r�aWX�[X̀f_Z̀de]X�c_Za[\ca_[�̀W\]]�eX�]d\e]X�g_[�aWX�c_̀à�_g�[Xf]\cdZi�dZ�|dZsr�aWX�Xqd̀adZi�cXd]dZì�ndaW�ZXn�ad]X�\Zs�i[dskS�� VWX�YXZX[\]�̂_Z̀a[bcad_Z�̂_Za[\ca_[�̀W\]]�f[_udsX�ZXcX̀̀\[j�\Zs�[Xtbd[Xs�̀Xcb[daj�hX\̀b[X̀�a_�\sXtb\aX]j�̀\gXib\[s�aWX�c_Z̀a[bcad_Z�̀daX�g[_h�u\Zs\]d̀h�\Zs�dZa[b̀d_Z�_g�bZ\baW_[d�Xs�fX[̀_Z̀k�VWX�YXZX[\]�̂_Z̀a[bcad_Z�̂_Za[\ca_[�̀W\]]�̀behda�dà�hX\Z̀�\Zs�hXaW_s̀�_g�̀Xcb[daj�a_�aWX�̂_Z̀a[bcad_Z�~\Z\iX[�g_[�[XudXn�\Zs�c_hhXZak�VWX��[_vXca�̀daX�hb̀a�eX�̀Xcb[Xs����W_b[̀�\�s\jr���s\j̀�\�nXX|�
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RSTUVWRSX�YZURW[\]̂�_Ỳ�àS̀b[U�cZS]dbVTdRZS�cZSdb[TdZbe]�f[RUVb̀�dZ�]̀TVb̀�dỲ�]Rd̀�[]�b̀gVRb̀W�h\�dYR]�i[b[Xb[iY�jRUU�b̀]VUd�RS�dỲ�kjS̀b�̀SX[XRSX�dỲ�]̀blRT̀]�Zf�]VTY�S̀T̀]][b\�ìb]ZSS̀U�]Z�[]�dZ�ibZlRẀ�]VTY�]̀TVbRd\̂�mZ�SZdRT̀�jRUU�h̀�XRl̀S�dỲ�àS̀b[U�cZS]dbVTdRZS�cZSdb[TdZb�Zf�dỲ�kjS̀be]�RSd̀SdRZS�dZ�S̀X[X̀�]VTY�]̀TVbRd\�]̀blRT̀]�[SW�[UU�TZ]d]�[SW�̀nìS]̀]�[]]ZTR[d̀W�jRdY�dỲ�kjS̀be]�]̀TVbRd\�Zf�dỲ�]Rd̀�RS�dYR]�b̀X[bW�jRUU�h̀�h[To�TY[bX̀W�dZ�dỲ�àS̀b[U�cZS]dbVTdRZS�cZSdb[TdZb̂�pYRÙ�dỲ�kjS̀b�q[\�Y[l̀�]̀TVbRd\�XV[bW]�i[dbZUURSX�dỲ�ibZr̀Td�[b̀[]s�dỲ�fVSTdRZS�Zf�]VTY�]̀TVbRd\�XV[bW]�R]�SZd�fZb�dỲ�iVbiZ]̀�Zf�]ìTRfRT[UU\�XV[bWRSX�dỲ�cZSdb[TdZbe]�ibZìbd\�Zb�Zìb[dRZS]�Zf�jZbôtuv _Ỳ�cZSdb[TdZb�[SW�[S\�̀SdRd\�fZb�jYRTY�dỲ�cZSdb[TdZb�R]�b̀]iZS]RhÙ�]Y[UU�SZd�̀b̀Td�[S\�]RXS�ZS�dỲ�wbZr̀Td�]Rd̀�jRdYZVd�dỲ�jbRdd̀S�TZS]̀Sd�Zf�dỲ�kjS̀bs�jYRTY�q[\�h̀�jRdYỲUW�RS�dỲ�]ZÙ�WR]Tb̀dRZS�Zf�dỲ�kjS̀b̂tux pRdYZVd�URqRd[dRZS�Zf�[S\�ZdỲb�ibZlR]RZS�Zf�dỲ�cZSdb[Td�yZTVq̀Sd]s�dỲ�cZSdb[TdZb�jRUU�TZqiU\�jRdY�[UU�b̀[]ZS[hÙ�bVÙ]�[SW�b̀XVU[dRZS]�ibZqVUX[d̀W�h\�dỲ�kjS̀b�Zb�cZS]dbVTdRZS�z[S[X̀b�RS�TZSS̀TdRZS�jRdY�dỲ�V]̀�[SW�ZTTVi[ST\�Zf�dỲ�wbZr̀Td�]Rd̀�[SW�dỲ�hVRUWRSX]s�[]�[q̀SẀW�fbZq�dRq̀�dZ�dRq̀�h\�dỲ�kjS̀b�Zb�dỲ�cZS]dbVTdRZS�z[S[X̀b̂{�|t}|tv�kSU\�q[d̀bR[U]�[SW�̀gVRiq̀Sd�dY[d�[b̀�dZ�h̀�V]̀W�WRb̀TdU\�RS�dỲ�pZbo�]Y[UU�h̀�hbZVXYd�dZ�[SW�]dZb̀W�ZS�dỲ�wbZr̀Td�]Rd̀�h\�dỲ�cZSdb[TdZb̂�~fd̀b�̀gVRiq̀Sd�R]�SZ�UZSX̀b�b̀gVRb̀W�fZb�dỲ�pZbos�Rd�]Y[UU�h̀�ibZqidU\�b̀qZl̀W�fbZq�dỲ�wbZr̀Td�]Rd̀̂�wbZd̀TdRZS�Zf�TZS]dbVTdRZS�q[d̀bR[U]�[SW�̀gVRiq̀Sd�]dZb̀W�[d�dỲ�wbZr̀Td�]Rd̀�fbZq�j̀[dỲbs�dỲfds�W[q[X̀s�[SW�[UU�ZdỲb�[Wl̀b]Rd\�R]�]ZÙU\�dỲ�b̀]iZS]RhRURd\�Zf�dỲ�cZSdb[TdZb̂{�|t}|tx�_Ỳ�cZSdb[TdZb�]Y[UU�̀S]Vb̀�dY[d�dỲ�pZbos�[d�[UU�dRq̀]s�R]�ìbfZbq̀W�RS�[�q[SS̀b�dY[d�[ffZbW]�b̀[]ZS[hÙ�[TT̀]]s�hZdY�l̀YRTVU[b�[SW�ìẀ]dbR[Ss�dZ�dỲ�]Rd̀�Zf�dỲ�pZbo�[SW�[UU�[Wr[T̀Sd�[b̀[]̂�_Ỳ�pZbo�jRUU�h̀�ìbfZbq̀W�RS�]VTY�[�q[SS̀b�dY[d�iVhURT�[b̀[]�[Wr[T̀Sd�dZ�dỲ�]Rd̀�Zf�dỲ�pZbo�jRUU�h̀�fb̀̀�fbZq�[UU�ẀhbR]s�hVRUWRSX�q[d̀bR[U]�[SW�g̀VRiq̀Sd�URòU\�dZ�T[V]̀�Y[�[bWZV]�TZSWRdRZS]̂�pRdYZVd�URqRd[dRZS�Zf�[S\�ZdỲb�ibZlR]RZS�Zf�dỲ�cZSdb[Td�yZTVq̀Sd]s�dỲ�cZSdb[TdZb�]Y[UU�V]̀�Rd]�h̀]d�̀ffZbd]�dZ�qRSRqR�̀�[S\�RSd̀bf̀b̀ST̀�jRdY�dỲ�ZTTVi[ST\�Zb�h̀S̀fRTR[U�V]̀�Zf�����[S\�[b̀[]�[SW�hVRUWRSX]�[Wr[T̀Sd�dZ�dỲ�]Rd̀�Zf�dỲ�pZbo��Zb�����dỲ�hVRUWRSX�RS�dỲ�̀l̀Sd�Zf�i[bdR[U�ZTTVi[ST\s�[]�qZb̀�]ìTRfRT[UU\�Ẁ]TbRh̀W�RS�w[b[Xb[iY��̂�̂{�|t}|t��_Ỳ�cZSdb[TdZb�]Y[UU�SZd�ìbqRd�[S\�jZbòb]�dZ�V]̀�[S\�̀nR]dRSX�f[TRURdR̀]�[d�dỲ�wbZr̀Td�]Rd̀s�RSTUVWRSX�jRdYZVd�URqRd[dRZSs�U[l[dZbR̀]�[SW�dZRÙd]̂�_Z�X[RS�[TT̀]]�dZ�dỲ�pZbos�̀Sdb[ST̀]�[SW�i[boRSX�[b̀[]�jRUU�h̀�Ẁ]RXS[d̀W�h\�dỲ�kjS̀b�fZb�dỲ�cZSdb[TdZbe]�V]̀̂�pRdYZVd�URqRd[dRZS�Zf�[S\�ZdỲb�ibZlR]RZS�Zf�dỲ�cZSdb[Td�yZTVq̀Sd]s�dỲ�cZSdb[TdZb�jRUU�TZqiU\�jRdY�[UU�b̀[]ZS[hÙ�bVÙ]�[SW�b̀XVU[dRZS]�ibZqVUX[d̀W�h\�dỲ�kjS̀b�RS�TZSS̀TdRZS�jRdY�dỲ�V]̀�[SW�ZTTVi[ST\�Zf�dỲ�wbZr̀Td�]Rd̀�[SW�dỲ�kjS̀be]�hVRUWRSX�]�s�[]�[q̀SẀW�fbZq�dRq̀�dZ�dRq̀�h\�dỲ�kjS̀b̂{�|t}|t��cZS]dbVTdRZS�[b̀[]�dY[d�[b̀�VSẀb�dỲ�TZSdbZU�Zf�dỲ�cZSdb[TdZb�[SW�dỲb̀fZb̀�SZd�ZTTViR̀W�h\�dỲ�kjS̀be]�]d[ff�Zb�]dVẀSd]�]Y[UU�h̀�]̀i[b[d̀W�fbZq�ZTTViR̀W�[b̀[]̂�wbZlR]RZS]�]Y[UU�h̀�q[Ẁ�dZ�ib̀l̀Sd�dỲ�i[]][X̀�Zf�WV]d�[SW�TZSd[qRS[Sd]�RSdZ�ZTTViR̀W�i[bd]�Zf�dỲ�kjS̀be]�hVRUWRSX�]�̂�ẁbRZWRT�RS]ìTdRZS�[SW�b̀i[Rb]�Zf�dỲ�TZSd[RSq̀Sd�h[bbR̀b]�qV]d�h̀�q[Ẁ�dZ�ib̀l̀Sd�̀niZ]Vb̀�dZ�WV]d�Zb�TZSd[qRS[Sd]̂�a\i]Vq�hZ[bW�qV]d�h̀�V]̀W�RS�̀nRd�j[\]�Zb�ZdỲb�[b̀[]�dY[d�b̀gVRb̀�fRb̀�b[d̀W�]̀i[b[dRZŜ��̀[l\�WVd\�iU[]dRT�]Ỳ d̀RSX�q[\�h̀�V]̀W�ZSU\�fZb�[�l[iZbs�fRS̀�WV]d�Zb�[Rb�RSfRUdb[dRZS�h[bbR̀bs�[SW�]Y[UU�SZd�h̀�V]̀W�dZ�]̀i[b[d̀�ZTTViR̀W�]i[T̀]�fbZq�TZS]dbVTdRZS�[b̀[]̂�{�|t}|t��wbRZb�dZ�]d[bdRSX�pZbos�dỲ�cZSdb[TdZb�]Y[UU�]VhqRd�[�jbRdd̀S�b̀iZbd�dZ�dỲ�kjS̀bs�cZS]dbVTdRZS�z[S[X̀b�[SW�~bTYRd̀Td�RẀSdRf\RSX�̀nR]dRSX�W[q[X̀�dZ�bZ[W]s�j[Uo]s�U[jS]s�hVRUWRSX]�[SW�ZdỲb�ibZìbd\�dZ�h̀�[ff̀Td̀W�h\�dYR]�cZSdb[Td̂��[RUVb̀�dZ�]VhqRd�dỲ�b̀iZbd�]Y[UU�b̀SẀb�dỲ�cZSdb[TdZb�b̀]iZS]RhÙ�fZb�̀nR]dRSX�W[q[X̀ �̂_Ỳ�cZSdb[TdZb�q[\�b̀gV̀]d�[SW�]TỲWVÙ�[S�RS]ìTdRZS�jRdY�dỲ�kjS̀bs�cZS]dbVTdRZS�z[S[X̀b�[SW�~bTYRd̀Td�ibRZb�dZ�]VhqRdd[U�Zf�dỲ�b̀iZbd̂�_Ỳ�cZSdb[TdZb�]Y[UU�Zhd[RS�dỲ�TZS]̀Sd�Zf�[WrZRSRSX�ibZìbd\�ZjS̀b]�b̀X[bWRSX�d̀qiZb[b\�̀[]̀q̀Sd]�Zf�[S\�ZdỲb�q[SS̀b�Zf�iY\]RT[U�̀STbZ[TYq̀Sd̂{�|t}u���������������������{�|t}ut}�_Ỳ�cZSdb[TdZb�]Y[UU�h̀�b̀]iZS]RhÙ�fZb�TVddRSXs�fRddRSXs�Zb�i[dTYRSX�b̀gVRb̀W�dZ�TZqiÙd̀�dỲ�pZbo�Zb�dZ�q[ò�Rd]�i[bd]�fRd�dZX̀dỲb�ibZìbU\̂�~UU�[b̀[]�b̀gVRbRSX�TVddRSXs�fRddRSXs�Zb�i[dTYRSX�]Y[UU�h̀�b̀]dZb̀W�dZ�dỲ�TZSWRdRZS�̀nR]dRSX�ibRZb�dZ�dỲ�TVddRSXs�fRddRSXs�Zb�i[dTYRSXs�VSÙ]]�ZdỲbjR]̀�b̀gVRb̀W�h\�dỲ�cZSdb[Td�yZTVq̀Sd]̂{�|t}ut��_Ỳ�cZSdb[TdZb�]Y[UU�SZd�W[q[X̀�Zb�̀SW[SX̀b�[�iZbdRZS�Zf�dỲ�pZbo�Zb�fVUU\�Zb�i[bdR[UU\�TZqiÙd̀W�TZS]dbVTdRZS�Zf�dỲ�kjS̀bs��̀i[b[d̀�cZSdb[TdZb]s�Zb�Zf�ZdỲb�cZSdb[TdZb]�h\�TVddRSXs�i[dTYRSXs�Zb�ZdỲbjR]̀�[Ud̀bRSX�]VTY�TZS]dbVTdRZSs�Zb�h\�̀nT[l[dRZŜ�_Ỳ�cZSdb[TdZb�]Y[UU�SZd�TVd�Zb�ZdỲbjR]̀�[Ud̀b�TZS]dbVTdRZS�h\�dỲ�kjS̀bs��̀i[b[d̀�cZSdb[TdZb]s�Zb�h\�ZdỲb�cZSdb[TdZb]�̀nT̀id�jRdY�jbRdd̀S�TZS]̀Sd�Zf�dỲ�cZS]dbVTdRZS�z[S[X̀bs�kjS̀bs�[SW�
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RSTU�VWUXY�ZV[WY\TWVYR�VY�]X̂\Y\WX�ZV[WY\TWVYR_�ZV[RX[W�RU\̀̀�[VW�aX�S[YX\RV[\àb�cdWUUX̀e_�fUX�ZV[WY\TWVY�RU\̀̀�[VW�S[YX\RV[\àb�cdWUUV̀eg�hYVi�WUX�]X̂\Y\WX�ZV[WY\TWVYRg�VWUXY�ZV[WY\TWVYRg�VY�WUX�jc[XYg�dWR�TV[RX[W�WV�TSWWd[k�VY�VWUXYcdRX�\̀WXYd[k�WUX�lVYm_n�opqrpo�fUX�cVYe�s[Xcs�SRXe�UXYXd[�RU\̀̀�iX\[�lVYm�cUdTU�U\R�aXX[�VY�dR�WV�aX�d[RW\̀̀Xe�S[eXY�WUX�WXYiR�Vh�WUX�ZV[WY\TW�hVY�WUdR�tYVuXTW_�fUX�cVYe�sXvdRWd[ks�SRXe�UXYXd[�RU\̀̀�iX\[�XvdRWd[k�TV[edWdV[R�̂YXwdVSR�WV�WUX�\c\Ye�Vh�\�ZV[WY\TW�hVY�WUdR�tYVuXTW_�x[�VYeXY�WV�X̀did[\WX�TSWWd[k�\[e�̂\WTUd[k�\R�iSTU�\R�̂VRRdàXg�WUX�ZV[WY\TWVY�RU\̀̀g�eSYd[k�WUX�̂YVkYXRR�Vh�dWR�lVYmg�̂YVwdeX�\[e�RXW�̂YV̂XY�R̀XXwXRg�d[RXYWRg�\[e�VWUXY�hdvWSYXR�\R�YXySdYXe�hVY�dWR�[Xc�lVYm�\[e�RU\̀̀�kdwX�̂YV̂XY�\[e�eXW\d̀Xe�d[RWYSTWdV[R�WV�VWUXYR�cUXYX�WUX�lVYm�i\b�aX�\hhXTWXe�ab�WUXdY�cVYmg�cdWU�\eXyS\WX�[VWdTX�̂YdVY�WV�WUX�XYXTWdV[�Vh�[Xc�lVYm_�ZSWWd[k�\[e�̂\WTUd[k�cVYm�\R�YXySdYXe�WV�d[RW\̀̀�[Xc�lVYm�VY�YXiVwX�XvdRWd[k�cVYm�RU\̀̀�aX�eV[X�T\YXhS̀̀b�\[e�[X\Ẁb�cdWU�\R�̀dWẀX�e\i\kX�\R�̂VRRdàX_�fUX�ZV[WY\TWVY�RU\̀̀�YXhXY�WV�WUX�]̂XTdhdT\WdV[R�hVY�̂YV̂XY�TSWWd[k�\[e�̂\WTUd[k�YXySdYXiX[WR_�z[b�TVRWR�T\SRXe�ab�eXhXTWdwX�VY�d̀̀{WdiXe�lVYm�Vh�WUX�ZV[WY\TWVY�RU\̀̀�aX�aVY[X�ab�WUX�ZV[WY\TWVY_�ZSWWd[k�\[e�̂\WTUd[k�Vh�\[b�lVYm�RU\̀̀�aX�i\eX�d[�RSTU�\�i\[[XY�\R�WV�[VW�aYX\TU�\[b�̂YVwdRdV[R�Vh�\[b�kS\Y\[Wb�VY�c\YY\[Wb�V[�XvdRWd[k�cVYm�̀XhW�d[�̂̀\TX�VY�\[b�kS\Y\[Wb�VY�c\YY\[Wb�YXySdYXe�hVY�WUX�ZV[WY\TWVY|R�[Xc�lVYm_�t\WTUd[k�Vh�cVYm�RU\̀̀�i\WTU�XvdRWd[k�\eu\TX[W�RSYh\TXR�\[e�̂\WTUcVYm�RU\̀̀�aX�edRkSdRXe�TVî X̀WX̀b�WV�UdeX�\[b�WY\TX�Vh�̂\WTUd[k_�z̀ �̀[Xc�lVYm�V[�XvdRWd[k�YVVhR�iSRW�aX�̂YVwdeXe�ab�\�TVî \[b�R̂XTd\̀d}d[k�d[�̂XYhVYid[k�WUX�lVYm�\[e�\̂ ŶVwXe�ab�WUX�XvdRWd[k�YVVhd[k�i\WXYd\̀�i\[Sh\TWSYXY_�xW�RU\̀̀�aX�WUX�YXR̂V[Rdad̀dWb�Vh�WUX�ZV[WY\TWVY�̂XYhVYid[k�WUX�TSWWd[k�\[e�̂\WTUd[k�WV�i\d[W\d[�\[b�XvdRWd[k�YVVhd[k�c\YY\[Wb_n�opqrpr�j[̀b�WY\eXR�̂XYRV[R�Rmd̀̀Xe�\[e�Xv̂XYdX[TXe�d[�TSWWd[k�\[e�̂\WTUd[k�RU\̀̀�̂XYhVYi�RSTU�cVYm_n�opq~������������n�opq~pq�fUX�ZV[WY\TWVY�RU\̀̀�mXX̂�WUX�̂YXidRXR�\[e�RSYYVS[ed[k�\YX\�hYXX�hYVi�\TTSiS̀\WdV[�Vh�c\RWX�i\WXYd\̀R�\[e�YSaadRU�T\SRXe�ab�V̂XY\WdV[R�S[eXY�WUX�ZV[WY\TW_�j[�\�e\d̀b�a\RdRg�WUX�ZV[WY\TWVY�RU\̀̀�T̀X\[�WUX�\YX\R�d[�cUdTU�dW�U\R�X̂YhVYiXe�cVYm�\[e�RU\̀̀�YXiVwX�\̀̀�c\RWXg�i\WXYd\̀Rg�YSaadRUg�dWR�WVV̀Rg�TV[RWYSTWdV[�XySd̂iX[Wg�i\TUd[XYb�\[e�RSŶ̀SR�i\WXYd\̀R_�zW�TVî X̀WdV[�Vh�WUX�lVYmg�WUX�ZV[WY\TWVY�RU\̀̀�YXiVwX�c\RWX�i\WXYd\̀Rg�YSaadRUg�WUX�ZV[WY\TWVY|R�WVV̀Rg�TV[RWYSTWdV[�XySd̂iX[Wg�i\TUd[XYb�\[e�RSŶ̀SR�i\WXYd\̀R�hYVi�\[e�\aVSW�WUX�tYVuXTW_�fUX�ZV[WY\TWVY�RU\̀̀�TVî X̀WX̀b�T̀X\[�WUX�RdWX�Vh�WUX�lVYmg�YXiVwd[k�\[e�edR̂VRd[k�Vh�\̀̀�TV[RWYSTWdV[{YX̀\WXe�eXaYdR�\[e�YSaadRUg�\[e�T̀X\[d[k�\̀̀�lVYm{YX̀\WXe�RW\d[Rg�R̂VWRg�i\YmRg�edYWg�iVYW\Y�RiX\YRg�̂̀\RWXY�RiX\YRg�̂\d[W�RiX\YRg�T\S̀md[k�RiX\YRg�\[e�VWUXY�hVYXdk[�i\WXYd\̀R�hYVi�Xv̂VRXe�RSYh\TXR�d[RdeX�\[e�VSWRdeX�WUX�jc[XY|R�aSd̀ed[kR�\[e�cdWUd[�WUX�tYVuXTW�̀didW�d̀[XR_n�opq~p��xh�WUX�ZV[WY\TWVY�h\d̀R�WV�T̀X\[�Ŝ�\R�̂YVwdeXe�d[�WUX�ZV[WY\TW��VTSiX[WRg�WUX�jc[XYg�VY�ZV[RWYSTWdV[��\[\kXY�cdWU�WUX�jc[XY|R�\̂ ŶVw\̀g�i\b�eV�RV�\[e�WUX�jc[XY�RU\̀̀�aX�X[WdẀXe�WV�YXdiaSYRXiX[W�hYVi�WUX�ZV[WY\TWVY_�zW�dWR�V̂WdV[g�WUX�jc[XY�i\b�eXeSTW�WUX�TVRW�Vh�T̀X\[{Ŝ�̂SYRS\[W�WV�WUdR�]XTWdV[��_��_��hYVi�\[b�̂\biX[WR�VWUXYcdRX�eSX�WV�WUX�ZV[WY\TWVY�̂SYRS\[W�WV�WUdR�ZV[WY\TW_n�opq����������������fUX�ZV[WY\TWVY�RU\̀̀�̂YVwdeX�WUX�jc[XYg�ZV[RWYSTWdV[��\[\kXYg�\[e�zYTUdWXTW�cdWU�\TTXRR�WV�WUX�lVYm�d[�̂YX̂\Y\WdV[�\[e�̂YVkYXRR�cUXYXwXY�̀VT\WXe_��XeXY\̀g�RW\WXg�\[e�̀VT\̀�\kX[TdXR�cdWU�uSYdRedTWdV[�VwXY�WUX�tYVuXTW�RU\̀̀�\W�\̀̀�WdiXR�U\wX�\TTXRR�WV�WUX�lVYm�cUXYXwXY�dW�dR�d[�̂YX̂\Y\WdV[�VY�̂YVkYXRR_�fUX�ZV[WY\TWVY�RU\̀̀�̂YVwdeX�hVY�RSTU�\TTXRR�RV�WU\W�RSTU�\kX[TdXR�i\b�̂XYhVYi�WUXdY�hS[TWdV[R_�fUX�ZV[W\TWVY�RU\̀̀�\̀RV�\̀̀Vc�\TTXRR�hVY�\̀̀�YXySdYXe�WXRWR�\[e�d[R̂XTWdV[R_n�opq�����������������������������������fUX�ZV[WY\TWVY�RU\̀̀�̂\b�\̀̀�YVb\̀WdXR�\[e�̀dTX[RX�hXXR_�fUX�ZV[WY\TWVY�RU\̀̀�eXhX[e�RSdWR�VY�T̀\diR�hVY�d[hYd[kXiX[W�Vh�TV̂bYdkUWR�\[e�̂\WX[W�YdkUWR�\[e�RU\̀̀�UV̀e�WUX�jc[XYg�ZV[RWYSTWdV[��\[\kXYg�\[e�zYTUdWXTW�U\YìXRR�hYVi�̀VRR�V[�\TTVS[W�WUXYXVhg�aSW�RU\̀̀�[VW�aX�YXR̂V[RdàX�hVY�eXhX[RX�VY�̀VRR�cUX[�\�̂\YWdTS̀\Y�eXRdk[g�̂YVTXRRg�VY�̂YVeSTW�Vh�\�\̂YWdTS̀\Y�i\[Sh\TWSYXY�VY�i\[Sh\TWSYXYR�dR�YXySdYXe�ab�WUX�ZV[WY\TW��VTSiX[WRg�VY�cUXYX�WUX�TV̂bYdkUW�wdV̀\WdV[R�\YX�TV[W\d[Xe�d[��Y\cd[kRg�]̂XTdhdT\WdV[Rg�VY�VWUXY�eVTSiX[WR�̂YX̂\YXe�ab�WUX�jc[XYg�zYTUdWXTWg�VY�ZV[RWYSTWdV[��\[\kXY_� VcXwXYg�dh�\[�d[hYd[kXiX[W�Vh�\�TV̂bYdkUW�VY�̂\WX[W�dR�edRTVwXYXe�abg�VY�i\eX�m[Vc[�WVg�WUX�ZV[WY\TWVYg�WUX�ZV[WY\TWVY�RU\̀̀�aX�YXR̂V[RdàX�hVY�WUX�̀VRR�S[̀XRR�WUX�d[hVYi\WdV[�dR�̂YVî Ẁb�hSY[dRUXe�WV�WUX�zYTUdWXTW�WUYVSkU�WUX�ZV[RWYSTWdV[��\[\kXY_n�opq¡�¢���£��¤�������n�opq¡pq�fV�WUX�hS̀̀XRW�XvWX[W�̂XYidWWXe�ab�̀\cg�WUX�ZV[WY\TWVY�RU\̀̀g�\[e�T\SRX�dWR�]SaTV[WY\TWVYR�WVg�eXhX[eg�d[eXi[dhb�\[e�UV̀e�U\YìXRR�WUX�jc[XYg�ZV[RWYSTWdV[��\[\kXYg�zYTUdWXTWg�\[e�WUXdY�TV[RS̀W\[WRg�VhhdTXYRg�edYXTWVYRg�aV\Ye�iXiaXYRg�\kX[WR�\[e�Xî V̀bXXR�Vh�\[b�Vh�WUXi�¥TV̀̀XTWdwX̀bg�sx[eXi[dWXXRgs�d[edwdeS\̀̀bg�sx[eXi[dWXXs¦�hYVi�\[e�
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R�STUTUTU�VWXYZ[\X[]̂�_̀âbc[da[̂e�Vcc�fZWĝ�cẐ[\h�̀a�[Y\�[Z[c\�̂Y\\[�̀f�[Y\�ij\XZfZXd[Z̀âk�\lX\j[�f̀W�[Y\�mna\W�dah�_̀â[WbX[Z̀a�odadp\Wk�dW\�_̀âbc[da[̂�\gjc̀q\h�rq�[Y\�VWXYZ[\X[k�dah�dW\�dp\a[̂�̀f�[Y\�VWXYZ[\X[�dah�nZcc�gds\�r̀̂\Wtd[Z̀a�̀f�[Y\ZW�W\̂j\X[Zt\�rWdaXY\̂�̀f�[Y\�u Ẁsv�Vcc�XYdap\̂�Za�[Y\�u Ẁs�gb̂[�r\�jẀX\̂̂\h�[YẀbpY�[Y\�VWXYZ[\X[v�_̀âbc[da[̂�̂Ydcc�à[�̀Wh\W�\l[Wd�u Ẁs�̀W�gds\�XYdap\̂�Za�[Y\�u Ẁsv�R�STUTw�xY\�_̀â[WbX[Z̀a�odadp\W�Ẑ�[Y\�j\Ŵ̀a�̀W�\a[Z[q�W\[dZa\h�rq�[Y\�mna\W�jbŴbda[�[̀�i\X[Z̀a�yvzvz�dah�Zh\a[ZfZ\h�d̂�̂bXY�Za�[Y\�VpW\\g\a[vR�STUT{�xY\�VWXYZ[\X[�Ẑ�[Y\�Za[\WjW\[\W�̀f�[Y\�[\XYaZXdc�W\|bZW\g\a[̂�̀f�[Y\�}WdnZap̂�dah�ij\XZfZXd[Z̀â�nZ[Y�W\pdWh�[̀�|b\̂[Z̀â�[Y\�_̀a[WdX[̀W�gdq�Ydt\�X̀aX\WaZap�Z[̂�̀rcZpd[Z̀â�bah\W�\Z[Y\Wv�xY\�VWXYZ[\X[�̂Ydcc�W\ah\W�̂bXY�Za[\WjW\[d[Z̀â�nZ[Y�̂bXY�jẀgj[a\̂̂�d̂�a\X\̂̂dWq�[̀�gdZa[dZa�jẀpW\̂̂ �̀f�[Y\�u ẀsvR�STw�~�����������������������������R�STwTU�xY\�_̀â[WbX[Z̀a�odadp\W�dah�VWXYZ[\X[�nZcc�jẀtZh\�dhgZaẐ[Wd[Z̀a�̀f�[Y\�_̀a[WdX[�d̂�h\̂XWZr\h�Za�[Y\�_̀a[WdX[�}̀Xbg\a[̂�dah�nZcc�r\�[Y\�mna\W]̂�W\jW\̂\a[d[Zt\̂�hbWZap�X̀â[WbX[Z̀a�ba[Zc�[Y\�hd[\�[Y\�VWXYZ[\X[�Ẑ̂b\̂�[Y\�fZadc�_\W[ZfZXd[\�f̀W��dqg\a[�dah�hbWZap�[Y\�X̀WW\X[Z̀a�j\WZ̀h�h\̂XWZr\h�Za�VW[ZXc\��yv�xY\�_̀â[WbX[Z̀a�odadp\W�dah�VWXYZ[\X[�Ydt\�[Y\�db[ỲWZ[q�[̀�dX[�̀a�r\Ydcf�̀f�[Y\�mna\W�̀acq�[̀�[Y\�\l[\a[�jẀtZh\h�Za�[Y\�_̀a[WdX[�}̀Xbg\a[̂vR�STwTw�xY\�VWXYZ[\X[�nZcc�tẐZ[�[Y\�̂Z[\�d[�Za[\Wtdĉ�djjẀjWZd[\�[̀�[Y\�̂[dp\�̀f�X̀â[WbX[Z̀ak�̀W�d̂�̀[Y\WnẐ\�dpW\\h�nZ[Y�[Y\�mna\Wk�[̀�r\X̀g\�p\a\Wdccq�fdgZcZdW�nZ[Y�[Y\�jẀpW\̂̂�dah�|bdcZ[q�̀f�[Y\�j̀W[Z̀a�̀f�[Y\�u Ẁs�X̀gjc\[\hk�dah�[̀�h\[\WgZa\�Za�p\a\Wdc�Zf�[Y\�u Ẁs�̀r̂\Wt\h�Ẑ�r\Zap�j\Wf̀Wg\h�Za�d�gdaa\W�ZahZXd[Zap�[Yd[�[Y\�u Ẁsk�nY\a�fbccq�X̀gjc\[\hk�nZcc�r\�Za�dXX̀WhdaX\�nZ[Y�[Y\�_̀a[WdX[�}̀Xbg\a[̂v��̀n\t\Wk�[Y\�VWXYZ[\X[�nZcc�à[�r\�W\|bZW\h�[̀�gds\�\lYdb̂[Zt\�̀W�X̀a[Zab̀b̂�̀a�̂Z[\�Zâj\X[Z̀â�[̀�XY\Xs�[Y\�|bdcZ[q�̀W�|bda[Z[q�̀f�[Y\�u Ẁsv�ma�[Y\�rd̂Ẑ�̀f�[Y\�̂Z[\�tẐZ[̂k�[Y\�VWXYZ[\X[�nZcc�s\\j�[Y\�mna\W�dah�[Y\�_̀â[WbX[Z̀a�odadp\W�W\d̂̀ adrcq�Zaf̀Wg\h�dr̀b[�[Y\�jẀpW\̂̂�dah�|bdcZ[q�f̀�[Y\�j̀W[Z̀a�̀f�[Y\�u Ẁs�X̀gjc\[\hk�dah�jẀgj[cq�W\j̀W[�[̀�[Y\�mna\W�dah�_̀â[WbX[Z̀a�odadp\W�sàna�h\tZd[Z̀â�fẀg�[Y\�_̀a[WdX[�}̀Xbg\a[̂�dah�h\f\X[̂�dah�h\fZXZ\aXZ\̂�̀r̂\Wt\h�Za�[Y\�u ẀsvR�STwT{�xY\�_̀â[WbX[Z̀a�odadp\W�̂Ydcc�jẀtZh\�̀a\�̀W�g̀W\�W\jW\̂\a[d[Zt\̂�nỲ�̂Ydcc�r\�Za�d[[\ahdaX\�d[�[Y\��Ẁ�\X[�̂Z[\�nY\a\t\W�[Y\�u Ẁs�Ẑ�r\Zap�j\Wf̀Wg\hv�xY\�_̀â[WbX[Z̀a�odadp\W�nZcc�h\[\WgZa\�Za�p\a\Wdc�Zf�[Y\�u Ẁs�̀r̂\Wt\h�Ẑ�r\Zap�j\Wf̀Wg\h�Za�dXX̀WhdaX\�nZ[Y�[Y\�_̀a[WdX[�}̀Xbg\a[̂k�nZcc�s\\j�[Y\�mna\W�dah�VWXYZ[\X[�W\d̂̀ adrcq�Zaf̀Wg\h�̀f�[Y\�jẀpW\̂̂ �̀f�[Y\�u Ẁsk�dah�nZcc�jẀgj[cq�W\j̀W[�[̀�[Y\�mna\W�dah�VWXYZ[\X[�sàna�h\tZd[Z̀â�fẀg�[Y\�_̀a[WdX[�}̀Xbg\a[̂�dah�[Y\�g̀ [̂�W\X\a[��Ẁ�\X[�̂XY\hbc\k�dah�h\f\X[̂�dah�h\fZXZ\aXZ\̂�̀r̂\Wt\h�Za�[Y\�u ẀsvR�STwTS�xY\�_̀â[WbX[Z̀a�odadp\W�nZcc�̂XY\hbc\�dah�X̀ ẀhZad[\�[Y\�dX[ZtZ[Z\̂�̀f�[Y\�_̀a[WdX[̀W�dah�̀[Y\W�obc[Zjc\��WZg\�_̀a[WdX[̀Ŵ�Za�dXX̀WhdaX\�nZ[Y�[Y\�cd[\̂[�djjẀt\h��Ẁ�\X[�iXY\hbc\v�xY\�_̀a[WdX[̀W�̂Ydcc�jdW[ZXZjd[\�nZ[Y�̀[Y\W�_̀a[WdX[̀Ŵ�dah�[Y\�_̀â[WbX[Z̀a�odadp\Wk�[Y\�VWXYZ[\X[�dah�mna\W�Za�W\tZ\nZap�[Y\ZW�X̀â[WbX[Z̀a�̂XY\hbc\̂�nY\a�hZW\X[\h�[̀�h̀�̂̀v�xY\�_̀a[WdX[̀W�̂Ydcc�gds\�daq�W\tẐZ̀â�[̀�[Y\�X̀â[WbX[Z̀a�̂XY\hbc\�h\\g\h�a\X\̂̂dWq�rq�[Y\�mna\W�̀W�_̀â[WbX[Z̀a�odadp\Wv�xY\�djjẀt\h�X̀â[WbX[Z̀a�̂XY\hbc\̂�̂Ydcc�r\�Za[\pWd[\h�Za[̀�[Y\��Ẁ�\X[�iXY\hbc\�dah�X̀â[Z[b[\�[Y\�̂XY\hbc\̂�[̀�r\�b̂\h�rq�[Y\�_̀a[WdX[̀Wk�̀[Y\W�_̀a[WdX[̀Ŵk�[Y\�VWXYZ[\X[k�[Y\�_̀â[WbX[Z̀a�odadp\W�dah�[Y\�mna\W�ba[Zc�̂br̂\|b\a[cq�W\tẐ\hvR�STwTSTU�xY\�_̀a[WdX[̀W�̂Ydcc�d̂̂bg\�fbcc�W\̂j̀âZrZcZ[q�f̀W�[Y\�\l\Xb[Z̀a�̀f�Z[̂�u Ẁs�Za�[Y\�dcc̀[[\h�hbWd[Z̀a�[Zg\̂�̂\[�f̀W[Y�Za�[Y\��Ẁ�\X[�iXY\hbc\2R�STwT��xY\�_̀â[WbX[Z̀a�odadp\Wk�\lX\j[�[̀�[Y\�\l[\a[�W\|bZW\h�rq�i\X[Z̀a��vyv�k�dah�VWXYZ[\X[�nZcc�à[�Ydt\�X̀a[Ẁc�t̀\Wk�̀W�XYdWp\�̀fk�X̀â[WbX[Z̀a�g\dâk�g\[Ỳĥk�[\XYaZ|b\̂k�̂\|b\aX\̂�̀W�jẀX\hbW\̂k�̀W�f̀W�[Y\�̂df\[q�jW\Xdb[Z̀â�dah�jẀpWdĝ�Za�X̀aa\X[Z̀a�nZ[Y�[Y\�u Ẁsk�̂ZaX\�[Y\̂\�dW\�̂̀c\cq�[Y\�_̀a[WdX[̀W]̂�WZpY[̂�dah�W\̂j̀âZrZcZ[Z\̂�bah\W�[Y\�_̀a[WdX[�}̀Xbg\a[̂k�\lX\j[�d̂�jẀtZh\h�Za�i\X[Z̀a�zvzv�k�dah�a\Z[Y\W�nZcc�r\�W\̂j̀âZrc\�f̀W�[Y\�_̀a[WdX[̀W]̂�fdZcbW\�[̀�j\Wf̀Wg�[Y\�u Ẁs�Za�dXX̀WhdaX\�nZ[Y�[Y\�W\|bZW\g\a[̂�̀f�[Y\�_̀a[WdX[�}̀Xbg\a[̂v��\Z[Y\W�[Y\�_̀â[WbX[Z̀a�odadp\W�àW�[Y\�VWXYZ[\X[�nZcc�Ydt\�X̀a[Ẁc�̀t\W�̀W�XYdWp\�̀f�̀W�r\�W\̂j̀âZrc\�f̀W�dX[̂�̀W�̀gẐ̂Z̀â�̀f�[Y\�_̀a[WdX[̀Wk�ibrX̀a[WdX[̀Ŵk�̀W�[Y\ZW�dp\a[̂�̀W�\gjc̀q\\̂k�̀W�̀f�daq�̀[Y\W�j\Ŵ̀ â�̀W�\a[Z[Z\̂�j\Wf̀WgZap�j̀W[Z̀â�̀f�[Y\�u ẀsvR�STwT���������������������������������������~�������������T��lX\j[�d̂�̀[Y\WnẐ\�jẀtZh\h�Za�[Y\�_̀a[WdX[�}̀Xbg\a[̂�Ẁ�nY\a�hZW\X[�X̀ggbaZXd[Z̀â�Ydt\�r\\a�̂j\XZdccq�db[ỲWZ�\hk�[Y\�mna\W�dah�_̀a[WdX[̀W�̂Ydcc�\ah\dt̀W�[̀�X̀ggbaZXd[\�nZ[Y�\dXY�̀[Y\W�[YẀbpY�[Y\�_̀â[WbX[Z̀a�odadp\Wk�dah�̂Ydcc�X̀a[\gj̀Wda\̀b̂cq�jẀtZh\�[Y\�̂dg\�X̀ggbaZXd[Z̀â�[̀�[Y\�VWXYZ[\X[�dr̀b[�gd[[\Ŵ�dWẐZap�̀b[�̀f�̀W�W\cd[Zap�[̀�[Y\�_̀a[WdX[�}̀Xbg\a[̂v�_̀ggbaZXd[Z̀â�rq�dah�nZ[Y�[Y\�VWXYZ[\X[]̂�X̀âbc[da[̂�̂Ydcc�r\�[YẀbpY�[Y\�VWXYZ[\X[v�_̀ggbaZXd[Z̀â�rq�dah�nZ[Y�ibrX̀a[WdX[̀Ŵ�
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S�TUVUW�X�YZ[\]Z[̂_̀abĉa_b�d]�c�efb]_̀�_b�f̀adag�hi_�ic]�c�jdbf̂a�_b�d̀jdbf̂a�̂_̀abĉa�hdai�c�YZ[̂_̀abĉa_b�a_�efbk_bl�c�e_bad_̀�_k�aif�m_bn�ca�aif�]dafo�pif�afbl�qYZ[\]Z[̂_̀abĉa_bq�d]�bfkfbbfj�a_�aib_Zri_Za�aif�s_̀abĉa�t_̂Zlf̀a]�c]�dk�]d̀rZucb�d̀�̀Zl[fb�c̀j�lfc̀]�c�YZ[\]Z[̂_̀abĉa_b�_b�c̀�cZai_bdvfj�bfebf]f̀acadwf�_k�aif�YZ[\]Z[̂_̀abĉa_boS�TUW�xyz{|�}~�����}��{z����z�|�����{��}��{z����~}{��}{��}���}~������}{�S�TUWUV��̀uf]]�_aifbhd]f�]acafj�d̀�aif�s_̀abĉa�t_̂Zlf̀a]�_b�aif�[djjd̀r�bf�Zdbflf̀a]��aif�s_̀abĉa_b��hdaid̀�af̀������jcg]�ckafb�chcbj�_k�aif�s_̀abĉa��]icuu�kZb̀d]i�d̀�hbdad̀r�a_�aif�s_̀]abẐad_̀��c̀crfb�k_b�bfwdfh�[g�aif��h̀fb��s_̀]abẐad_̀��c̀crfb�c̀j�Xb̂idaf̂a�aif�̀clf]�_k�efb]_̀]�_b�f̀adadf]��d̀̂uZjd̀r�ai_]f�hi_�cbf�a_�kZb̀d]i�lcafbdcu]�_b�f�Zdelf̀a�kc[bd̂cafj�a_�c�]ef̂dcu�jf]dr̀��eb_e_]fj�k_b�fĉi�ebd̀̂decu�e_bad_̀�_k�aif�m_bno�pif�s_̀]abẐad_̀��c̀crfb�lcg�bfeug�hdaid̀����jcg]�a_�aif�s_̀abĉa_b�d̀�hbdad̀r�]acad̀r�����hifaifb�aif��h̀fb��aif�s_̀]abẐad_̀��c̀crfb�_b�aif�Xb̂idaf̂a�ic]�bfc]_̀c[uf�_[�f̂ad_̀�a_�c̀g�]Ẑi�eb_e_]fj�efb]_̀�_b�f̀adag�_b������aica�aif�s_̀]abẐad_̀��c̀crfb��Xb̂idaf̂a�_b��h̀fb�bf�Zdbf]�cjjdad_̀cu�adlf�k_b�bfwdfho��cduZbf�_k�aif�s_̀]abẐad_̀��c̀crfb���h̀fb��_b�Xb̂idaf̂a�a_�bfeug�hdaid̀�aif���\jcg�efbd_j�]icuu�̂_̀]adaZaf�̀_ad̂f�_k�̀_�bfc]_̀c[uf�_[�f̂ad_̀oS�TUWUVUV��̀�̀_�̂c]f�]icuu�ecglf̀a]�[f�lcjf�_̀�aif�s_̀abĉa�Z̀adu�c�̂_leufaf�ud]a�_k�YZ[̂_̀abĉa_b]�ic]�[ff̀�]Z[ldaafj�[g�aif�s_̀abĉa_b�a_�aif�s_̀]abẐad_̀��c̀crfb�k_b�bfwdfh�[g�aif��h̀fb��s_̀]abẐad_̀��c̀crfb��c̀j�Xb̂idaf̂ao�YẐi�ud]a�]icuu�̀_a�[f�̂_̀]djfbfj�̂_leufaf�dk�aif��h̀fb��s_̀]abẐad_̀��c̀crfb�_b�Xb̂idaf̂a�ic]�c̀g�bfc]_̀c[uf�_[�f̂ad_̀�a_�c̀g�̀clf�ud]afj�aifbf_̀o�YẐi�ud]a�]icuu�[f�]Z[ldaafj�c̀j�bf]Z[ldaafj�dk�̀f̂f]]cbg�Z̀adu�da�d]�̂_̀]djfbfj�̂_leufafoS�TUWUVUW�YZ[̂_̀abĉa_b]�hduu�̀_a�[f�ĉ f̂eac[uf�Z̀uf]]��hif̀�bf�Zf]afj�[g�aif��h̀fb��Xb̂idaf̂a�_b�s_̀]abẐad_̀��c̀crfb��fwdjf̀ f̂�d]�kZb̀d]ifj�[g�aif�s_̀abĉa_b�aica�aif�eb_e_]fj�YZ[̂_̀abĉa_b�ic]�]cad]kĉa_bdug�̂_leufafj�]dlducb�]Z[̂_̀abĉa]�c]�̂_̀afleucafj�Z̀jfb�aid]�s_̀abĉa��c̀j�ic]�aif�̀f̂f]]cbg�f�efbdf̀ f̂��efb]_̀ f̀u��f�Zdelf̀a��euc̀a�c̀j�kd̀c̀ d̂cu�c[dudag�a_�̂_leufaf�aif�eb_e_]fj�]Z[̂_̀abĉa�d̀�ĉ _̂bjc̀ f̂�hdai�aif�d̀af̀a�_k�aif�s_̀abĉa�t_̂Zlf̀a]�c̀j�aif��b_�f̂a�ŶifjZufo�X]�wfbdkd̂cad_̀�_k�kd̀c̀ d̂cu�c[dudag��aif��h̀fb�bf]fbwf]�aif�bdria�a_�bf�Zf]a�c̀j�bf̂fdwf�Ze�a_�kdwf�����gfcb]�_k�kd̀c̀ d̂cu�]acaflf̀a]��[c̀n�bfkfbf̀ f̂]��[_̀j�d̀]Zbc̀ f̂�̂_lec̀g�bfkfbf̀ f̂]�c̀j�cuu�_aifb�d̀k_blcad_̀�bf�Zdbfj�a_�c]]f]]�kd̀c̀ d̂cu�c[dudagoS�TUWUW�pif�s_̀abĉa_b�]icuu�̀_a�̂_̀abĉa�hdai�c�eb_e_]fj�efb]_̀�_b�f̀adag�a_�hi_l�aif��h̀fb��s_̀]abẐad_̀��c̀crfb�_b�Xb̂idaf̂a�ic]�lcjf�bfc]_̀c[uf�c̀j�adlfug�_[�f̂ad_̀o�pif�s_̀abĉa_b�]icuu�̀_a�[f�bf�Zdbfj�a_�̂_̀abĉa�hdai�c̀g_̀f�a_�hi_l�aif�s_̀abĉa_b�ic]�lcjf�bfc]_̀c[uf�_[�f̂ad_̀oS�TUWU ��k�aif��h̀fb��s_̀]abẐad_̀��c̀crfb�_b�Xb̂idaf̂a�ic]�bfc]_̀c[uf�_[�f̂ad_̀�a_�c�efb]_̀�_b�f̀adag�eb_e_]fj�[g�aif�s_̀abĉa_b��aif�s_̀abĉa_b�]icuu�eb_e_]f�c̀_aifb�a_�hi_l�aif��h̀fb��s_̀]abẐad_̀��c̀crfb�c̀j�Xb̂idaf̂a�icwf�̀_�_[�f̂ad_̀oS�TUWU¡�pif�s_̀abĉa_b�]icuu�̀_a�]Z[]adaZaf�c�YZ[̂_̀abĉa_b��efb]_̀��_b�f̀adag�k_b�_̀f�ebfwd_Z]ug�]fuf̂afj�dk�aif��h̀fb��s_̀]abẐad_̀��c̀crfb�_b�Xb̂idaf̂a�lcnf]�bfc]_̀c[uf�_[�f̂ad_̀�a_�]Ẑi�]Z[]adaZad_̀oS�TUWUT�pif��cd̀af̀c̀ f̂�_k�aif��b_�f̂a�ŶifjZuf�d]�̂bdad̂cuo�pif�s_̀abĉa_b�]icuu�chcbj�]Z[̂_̀abĉa]�a_�f̀adadf]�̂cec[uf�_k�efbk_bld̀r�d̀�c�lc̀ f̀b�aica�hduu�lcd̀acd̀�aif��b_�f̂a�ŶifjZuf�c̀j�bf�Zdbf�da]�]Z[̂_̀abĉa_b]�a_�̂_leufaf�aifdb�h_bn�d̀�ĉ _̂bjc̀ f̂�hdai�aif��b_�f̂a�ŶifjZufoS�TUWU¢��e_̀�hbdaaf̀�bf�Zf]a�kb_l�_b�_̀�[ficuk�_k�aif��h̀fb��aif�s_̀abĉa_b�]icuu�eb_wdjf�a_�aif��h̀fb�f�f̂Zafj��Z̀bfjĉafj�̂_edf]�_k�cuu�]Z[̂_̀abĉa]��eZb̂ic]f�_bjfb]�_b�_aifb�crbfflf̀a]�bfucad̀r�a_�aif�m_bnoS�TU �����}��{z���z£�¤�£z��}��S�TU UV�¥g�ceeb_ebdcaf�hbdaaf̀�crbfflf̀a��aif�s_̀abĉa_b�]icuu�bf�Zdbf�fĉi�YZ[̂_̀abĉa_b��a_�aif�f�af̀a�_k�aif�m_bn�a_�[f�efbk_blfj�[g�aif�YZ[̂_̀abĉa_b��a_�[f�[_Z̀j�a_�aif�s_̀abĉa_b�[g�afbl]�_k�aif�s_̀abĉa�t_̂Zlf̀a]��c̀j�a_�c]]Zlf�a_hcbj�aif�s_̀abĉa_b�cuu�aif�_[udrcad_̀]�c̀j�bf]e_̀]d[dudadf]��d̀̂uZjd̀r�bf]e_̀]d[dudag�k_b�]ckfag�_k�aif�YZ[̂_̀abĉa_b¦]�m_bn��hid̂i�aif�s_̀abĉa_b��[g�aif]f�t_̂Zlf̀a]��c]]Zlf]�a_hcbj�aif��h̀fb��s_̀]abẐad_̀��c̀crfb�c̀j�Xb̂idaf̂ao�§ĉi�]Z[̂_̀abĉa�crbfflf̀a�]icuu�ebf]fbwf�c̀j�eb_af̂a�aif�bdria]�_k�aif��h̀fb��s_̀]abẐad_̀��c̀crfb�c̀j�Xb̂idaf̂a�Z̀jfb�aif�s_̀abĉa�t_̂Zlf̀a]�hdai�bf]ef̂a�a_�aif�m_bn�a_�[f�efbk_blfj�[g�aif�YZ[̂_̀abĉa_b�]_�aica�]Z[̂_̀abĉad̀r�aifbf_k�hduu�̀_a�ebf�Zjd̂f�]Ẑi�bdria]��c̀j�]icuu�cuu_h�a_�aif�YZ[̂_̀abĉa_b��Z̀uf]]�]ef̂dkd̂cuug�eb_wdjfj�_aifbhd]f�d̀�aif�]Z[̂_̀abĉa�crbfflf̀a��aif�[f̀fkda�_k�cuu�bdria]��bflfjdf]�c̀j�bfjbf]]�crcd̀]a�aif�s_̀abĉa_b�aica�aif�s_̀abĉa_b��[g�aif�s_̀abĉa�t_̂Zlf̀a]��ic]�crcd̀]a�aif��h̀fbo�mifbf�ceeb_ebdcaf��aif�s_̀abĉa_b�]icuu�bf�Zdbf�fĉi�YZ[̂_̀abĉa_b�a_�f̀afb�d̀a_�]dlducb�crbfflf̀a]�hdai�YZ[\]Z[̂_̀abĉa_b]o�pif�s_̀abĉa_b�]icuu�lcnf�cwcduc[uf�a_�fĉi�eb_e_]fj�
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STUVWXYZ[VYWZ\�]ẐWZ�YW�Y_̀�̀àVTŶWX�Wb�Y_̀�cTUVWXYZ[VY�[dZ̀̀ èXY\�VW]̂̀c�Wb�Y_̀�fWXYZ[VY�gWVTèXYc�YW�h_̂V_�Y_̀�STUVWXYZ[VYWZ�ĥii�Ù�UWTXj\�[Xj\�T]WX�hẐYỲX�Z̀kT̀cY�Wb�Y_̀�STUVWXYZ[VYWZ\�̂j̀XŶbl�YW�Y_̀�STUVWXYZ[VYWZ�ỲZec�[Xj�VWXĵŶWXc�Wb�Y_̀�]ZW]Wc̀j�cTUVWXYZ[VY�[dZ̀̀ èXY�Y_[Y�e[l�Ù�[Y�m[Ẑ[XV̀�ĥY_�Y_̀�fWXYZ[VY�gWVTèXYcn�STUVWXYZ[VYWZc�ĥii�ĉêi[Zil�e[ò�VW]̂̀c�Wb�[]]îV[Uì�]WZŶWXc�Wb�cTV_�jWVTèXYc�[m[̂i[Uì�YW�Y_̀ Ẑ�Z̀c]̀VŶm̀�]ZW]Wc̀j�STUpcTUVWXYZ[VYWZcn�q[V_�cTUVWXYZ[VY�c_[ii�VWXY[̂X�]ZWm̂ĉWX�bWZ�̀àVTŶWX�Wb�î̀X�h[̂m̀Zc�̂X�bWZe�[Xj�cTUcY[XV̀�[VV̀]Y[Uì�YW�Y_̀�rhX̀Z�[c�[�VWXĵŶWX�Wb�][lèXY�Ul�Y_̀�fWXYZ[VYWZn�s_̀�fWXYZ[VYWZ�c_[ii�Z̀kT̂Z̀�̀[V_�STUVWXYZ[VYWZ�YW�tuv�̂Xc]̀VY�Y_̀�wZWx̀VY�ĉỲ\�̂XViTĵXd�[ii�Z̀ìm[XY�cTZb[V̀c�[Xj�xWU�VWXĵŶWXc\�ÙbWZ̀�Ùd̂XX̂Xd�Y_̀�yWZo�[Xj�tzv�[VV̀]Y�WZ�V̂Ỳ�X̀V̀cc[Zl�VWZZ̀VŶWXc�̂X�Y_̀�wZWx̀VY�ĉỲ\�̂XViTĵXd�cTZb[V̀c�WZ�xWU�VWXĵŶWXc\�ÙbWZ̀�Ùd̂XX̂Xd�Y_̀�yWZon{�|}~}��s_̀�fWXYZ[VYWZ�c_[ii�]ZWe]Yil�XWŶbl�Y_̀�rhX̀Z�[Xj��ZV_̂ỲVY�Wb�[Xl�e[ỲẐ[i�j̀b[TiYc�Ul�[Xl�STUVWXYZ[VYWZ�WZ�h_̀Y_̀Z�̂Y�_[c�ỲZêX[Ỳj�̂Yc�[dZ̀̀ èXY�ĥY_�[Xl�Wb�̂Yc�STUVWXYZ[VYWZc�bWZ�[Xl�Z̀[cWXn�{�|}���������������������������������������{�|}�}��q[V_�cTUVWXYZ[VY�[dZ̀̀ èXY�bWZ�[�]WZŶWX�Wb�Y_̀�yWZo�̂c�[cĉdX̀j�Ul�Y_̀�fWXYZ[VYWZ�YW�Y_̀�rhX̀Z\�]ZWm̂j̀j�Y_[Y}� [cĉdXèXY�̂c�̀bb̀VŶm̀�WXil�[bỲZ�ỲZêX[ŶWX�Wb�Y_̀�fWXYZ[VY�Ul�Y_̀�rhX̀Z�]TZcT[XY�YW��ZŶVì�u��[Xj�WXil�bWZ�Y_Wc̀�cTUVWXYZ[VY�[dZ̀̀ èXYc�Y_[Y�Y_̀�rhX̀Z�[VV̀]Yc�Ul�XWŶbl̂Xd�Y_̀�STUVWXYZ[VYWZ�[Xj�fWXYZ[VYWZ��[Xj}� [cĉdXèXY�̂c�cTUx̀VY�YW�Y_̀�]ẐWZ�Ẑd_Yc�Wb�Y_̀�cTZ̀Yl\�̂b�[Xl\�WUîd[Ỳj�TXj̀Z�UWXj�Z̀i[ŶXd�YW�Y_̀�fWXYZ[VYny_̀X�Y_̀�rhX̀Z�[VV̀]Yc�Y_̀�[cĉdXèXY�Wb�[�cTUVWXYZ[VY�[dZ̀̀ èXY\�Y_̀�rhX̀Z�[ccTèc�Y_̀�fWXYZ[VYWZ�c�Ẑd_Yc�[Xj�WUîd[ŶWXc�TXj̀Z�Y_̀�cTUVWXYZ[VYn{�|}�}���]WX�cTV_�[cĉdXèXY\�̂b�Y_̀�yWZo�_[c�Ù X̀�cTc]̀Xj̀j�bWZ�eWZ̀�Y_[X����j[lc\�Y_ZWTd_�XW�b[TiY�Wb�Y_̀�STUVWXYZ[VYWZ\�Y_̀�STUVWXYZ[VYWZ�c�VWe]̀Xc[ŶWX�c_[ii�Ù�̀kT̂Y[Uil�[jxTcỲj�bWZ�̂XVZ̀[c̀c�̂X�VWcY�Z̀cTiŶXd�bZWe�Y_̀�cTc]̀XĉWXn{�|}�}~��]WX�[cĉdXèXY�YW�Y_̀�rhX̀Z�TXj̀Z�Y_̂c�S̀VŶWX��n�\�Y_̀�rhX̀Z�e[l�bTZY_̀Z�[cĉdX�Y_̀�cTUVWXYZ[VY�YW�[�cTVV̀ccWZ�fWXYZ[VYWZ�WZ�WY_̀Z�̀XŶYln��������� ����¡¢���£���¡¢�¤¥�¡¦¢���¡��¤¥���§�������¡¢�����¡��{� }��¡̈ ���©�����ª�����§��������������������̈��ª�¡̈ ��«��������¬�����̈��¬�¡�ª������������{� }�}��s_̀�rhX̀Z�Z̀c̀Zm̀c�Y_̀�Ẑd_Y�YW�]̀ZbWZe�VWXcYZTVŶWX�WZ�W]̀Z[ŶWXc�Z̀i[Ỳj�YW�Y_̀�wZWx̀VY�ĥY_�Y_̀�rhX̀Z�c�WhX�bWZV̀c\�h_̂V_�̂XViTj̀�]̀ZcWXc�WZ�̀XŶŶ̀c�TXj̀Z�c̀][Z[Ỳ�VWXYZ[VYc�XWY�[jêX̂cỲZ̀j�Ul�Y_̀�fWXcYZTVŶWX�[X[d̀Z\�[Xj�YW�[h[Zj�WY_̀Z�VWXYZ[VYc�̂X�VWXX̀VŶWX�ĥY_�WY_̀Z�]WZŶWXc�Wb�Y_̀�wZWx̀VY�WZ�WY_̀Z�VWXcYZTVŶWX�WZ�W]̀Z[ŶWXc�WX�Y_̀�ĉỲ�TXj̀Z�fWXĵŶWXc�Wb�Y_̀�fWXYZ[VY�̂j̀XŶV[i�WZ�cTUcY[XŶ[iil�ĉêi[Z�YW�Y_̀c̀�̂XViTĵXd�Y_Wc̀�]WZŶWXc�Z̀i[Ỳj�YW�X̂cTZ[XV̀�[Xj�h[̂m̀Z�Wb�cTUZWd[ŶWXn�{� }�}��y_̀X�Y_̀�rhX̀Z�]̀ZbWZec�VWXcYZTVŶWX�WZ�W]̀Z[ŶWXc�ĥY_�Y_̀�rhX̀Z�c�WhX�bWZV̀c�WZ�S̀][Z[Ỳ�fWXYZ[VYWZc\�Y_̀�rhX̀Z�c_[ii�]ZWm̂j̀�bWZ�VWWZĵX[ŶWX�Wb�cTV_�bWZV̀c�[Xj�S̀][Z[Ỳ�fWXYZ[VYWZc�ĥY_�Y_̀�yWZo�Wb�Y_̀�fWXYZ[VYWZ\�h_W�c_[ii�VWW]̀Z[Ỳ�ĥY_�Y_̀en{� }�}~��Xìcc�WY_̀Zĥc̀�]ZWm̂j̀j�̂X�Y_̀�fWXYZ[VY�gWVTèXYc\�h_̀X�Y_̀�rhX̀Z�]̀ZbWZec�VWXcYZTVŶWX�WZ�W]̀Z[ŶWXc�Z̀i[Ỳj�YW�Y_̀�wZWx̀VY�ĥY_�Y_̀�rhX̀Z�c�WhX�bWZV̀c�WZ�ĥY_�S̀][Z[Ỳ�fWXYZ[VYWZc\�Y_̀�rhX̀Z�WZ�̂Yc�S̀][Z[Ỳ�fWXYZ[VYWZc�c_[ii�_[m̀�Y_̀�c[è�WUîd[ŶWXc�[Xj�Ẑd_Yc�Y_[Y�Y_̀�fWXYZ[VYWZ�_[c�TXj̀Z�Y_̀�fWXĵŶWXc�Wb�Y_̀�fWXYZ[VY\�̂XViTĵXd\�ĥY_WTY�̀aViTĵXd�WY_̀Zc\�Y_Wc̀�cY[Ỳj�̂X��ZŶVì�®\�Y_̂c��ZŶVì��\�[Xj��ZŶVìc�u�\�uu\�[Xj�uzn{� }�}��s_̀�fWXYZ[VYWZ�[VV̀]Yc�[cĉdXèXY�Wb\�[Xj�î[ÛîYl�bWZ\�[ii�]TZV_[c̀�WZj̀Zc�[Xj�WY_̀Z�[dZ̀̀ èXYc�bWZ�]ZWVTZ̀èXY�Wb�e[ỲẐ[ic�[Xj�̀kT̂]èXY�Y_[Y�[Z̀�̂j̀XŶb̂̀j�[c�][ZY�Wb�Y_̀�fWXYZ[VY�gWVTèXYcn�s_̀�fWXYZ[VYWZ�c_[ii�Ù�Z̀c]WXĉUì�bWZ�cTV_�]Z̀p]TZV_[c̀j�̂Ỳec\�̂b�[Xl\�[c�̂b�Y_̀�fWXYZ[VYWZ�h̀Z̀�Y_̀�WẐd̂X[i�]TZV_[c̀Zn�s_̀�fWXYZ[VY�STe�X̂ViTj̀c\�ĥY_WTY�îêY[ŶWX\�[ii�VWcYc�[Xj�̀a]̀Xc̀c�̂X�VWXX̀VŶWX�ĥY_�j̀îm̀Zl\�cYWZ[d̀\�̂XcTZ[XV̀\�̂XcY[ii[ŶWX�[Xj�ỲcŶXd�Wb�̂Ỳec�VWm̀Z̀j�̂X�[Xl�[cĉdX̀j�]TZV_[c̀�WZj̀Zc�WZ�[dZ̀̀ èXYcn��ii�h[ZZ[XYl�[Xj�VWZZ̀VŶWX�Wb�Y_̀�yWZo�WUîd[ŶWXc�TXj̀Z�Y_̀�fWXYZ[VY�gWVTèXYc�c_[ii�[icW�[]]il�YW�[Xl�]Z̀p]TZV_[c̀j�̂Ỳec\�TXìcc�Y_̀�fWXYZ[VY�gWVTèXYc�c]̀V̂b̂V[iil�]ZWm̂j̀�WY_̀Zĥc̀n
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S�TUV�WXYXZ[�\]̂_̀âbcb[bYdS�TUVUe�fgh�ijklmnoljm�mhojpkqrhs�nkt�noukjvwhtphs�lgnl�lgh�xmjyhol�qs�pjzhmkht�{|�nkt�s}{yhol�lj�lgh�~mjzqsqjks�j���hv��jmu��lnlh��hkhmnw��}kqoq~nw��nv�������hl�sh����pjzhmkqkp�lgh�nvnmt�j��ojklmnols�jk�~}{wqo�q�~mjzh�hkl�~mjyhols���s�s}og��lgh�ijklmnoljm�mhojpkqrhs�nkt�noukjvwhtphs�lgnl�jlghm�ijklmnoljms�jm��h~nmnlh�ijklmnoljms�vqww�{h�~hm�jm�qkp�vjmu�jk�lgh�~mjyhol�qk�ojky}kolqjk�vqlg�ql���s�s}og��lgh�ijklmnoljm�sgnww�n��jmt�lgh��vkhm�s�jvk��jmohs�nkt�jlghm�ijklmnoljms�jm��h~nmnlh�ijklmnoljms�mhnsjkn{wh�j~~jml}kql|��jm�qklmjt}olqjk�nkt�sljmnph�j��lghqm��nlhmqnws�nkt�h�}q~�hkl�nkt�~hm�jm�nkoh�j��lghqm�nolqzqlqhs��nkt�sgnww�ojkkhol�nkt�ojjmtqknlh�lgh�ijklmnoljm�s�ojkslm}olqjk�nkt�j~hmnlqjks�vqlg�lghqms�ns�mh�}qmht�{|�lgh�ijklmnol��jo}�hkls�S�TUVUeUe�fgh�ijklmnoljm�sgnww�kjl�oj��ql�jm�~hm�ql�nk|�nol�vgqog�vqww�qklhm�hmh�vqlg�lgh�~hm�jm�nkoh�j��lgh�vjmu�j��nk|�jlghm�ijklmnoljm�jm��h~nmnlh�ijklmnoljm�~hm�jm�qkp�vjmu�jk�lgh�xmjyhol�����lgh�ijklmnoljm�s}slnqks�nk|�tn�nph�lgmj}pg�nk|�nol�jm�j�qssqjk�j���h~nmnlh�jm�jlghm�ijklmnoljms�gnzqkp�n�ojklmnol�vqlg�lgh��vkhm��jm�lgh�~hm�jm�nkoh�j��vjmu�}~jk�lgh�sqlh�jm�j��vjmu�vgqog��n|�{h�khohssnm|�lj�{h�~hm�jm�ht��jm�lgh�~mj~hm�h�ho}lqjk�j��lgh�vjmu�lj�{h�~hm�jm�ht�ghmh}kthm��jm�lgmj}pg�nk|�nol�jm�j�qssqjk�j��n�s}{ojklmnoljm�j��s}og��h~nmnlh�jm�jlghm�ijklmnoljm��lgh�ijklmnoljm�sgnww�~mj�~lw|�kjlq�|�lgh��vkhm�nkt�lgh�ijkslm}olqjk��nknphm�j��s}og�tn�nphS�TUVUeUV�fgh�ijklmnoljm�npmhhs�lj�th�hkt�nkt�qkth�kq�|��vkhm���mogqlhol��ijkslm}olqjk��nknphm��ijks}wlnkls�nkt��}{�ojks}wlnkls���mj��nww�ownq�s��nth�npnqksl�nk|�j��lgh��nmqsqkp�j}l�j��lgh�ijklmnoljm�s�nols�jm�j�qssqjks�jm�lgh�nols�jm�j�qssqjks�j��nk|��}{ojklmnoljm�j��lgh�ijklmnoljm�vgqog�gnzh�on}sht�tn�nph�lj�lgh��vkhm���mogqlhol��ijkslm}olqjk��nknphm���h~nmnlh�ijklmnoljm�jm�jlghm�ijklmnoljm�jk�lgh�xmjyhol��fgh��vkhm�s�mqpgl�lj�qkth�kq�qonlqjk�ghmh}kthm�sgnww�qk�kj�vn|�{h�tq�qkqsght��vnqzht�jm�tqsognmpht��jm�{|�lgh�h�hmoqsh�j��nk|�jlghm�mh�ht|�~mjzqtht��jm�{|�lgh�ojklmnol�jm�{|�wnv���}mlghm��lgh��vkhm�sgnww�vqlggjwt��mj��lgh�ijklmnoljm�s�ijklmnol��}��nk�n�j}kl�s}��qoqhkl�lj�ojzhm�s}og�tn�nph�nkt�nww�h�~hkshs�nkt�ojsls�nssjoqnlht�vqlg�lgh�tn�nph�s}slnqkht�S�TUVUV����~nml�j��lgh�ijklmnoljm�s��jmu�th~hkts��jm�~mj~hm�h�ho}lqjk�jm�mhs}wls�}~jk�ojkslm}olqjk�jm�j~hmnlqjks�{|�lgh��vkhm�s�jvk��jmohs���h~nmnlh�ijklmnoljms�jm�jlghm�ijklmnoljms��lgh�ijklmnoljm�sgnww��~mqjm�lj�~mjohhtqkp�vqlg�lgnl�~jmlqjk�j��lgh��jmu��~mj�~lw|�kjlq�|�lgh�ijkslm}olqjk��nknphm�nkt��mogqlhol�j��n~~nmhkl�tqsomh~nkoqhs�jm�th�hols�qk�lgh�ojkslm}olqjk�jm�j~hmnlqjks�{|�lgh��vkhm�jm��h~nmnlh�ijklmnoljm�jm�jlghm�ijklmnoljms�lgnl�vj}wt�mhkthm�ql�}ks}qln{wh��jm�~mj~hm�h�ho}lqjk�nkt�mhs}wls�j��lgh�ijklmnoljm�s��jmu���nqw}mh�j��lgh�ijklmnoljm�lj�kjlq�|�lgh�ijkslm}olqjk��nknphm�nkt�lgh��mogqlhol�j��n~~nmhkl�tqsomh~nkoqhs�jm�th�hols�~mqjm�lj�~mjohhtqkp�vqlg�lgh��jmu�sgnww�ojkslql}lh�nk�noukjvwhtp�hkl�lgnl�lgh��vkhm�s�jm��h~nmnlh�ijklmnoljm�s�jm�jlghm�ijklmnoljms��oj�~whlht�jm�~nmlqnww|�oj�~whlht�ojkslm}olqjk�qs��ql�nkt�~mj~hm�lj�mhohqzh�lgh�ijklmnoljm�s��jmu��fgh�ijklmnoljm�sgnww�kjl�{h�mhs~jksq{wh��jm�tqsomh~nkoqhs�jm�th�hols�qk�lgh�ojkslm}olqjk�jm�j~hmnlqjks�{|�lgh��vkhm�jm��h~nmnlh�ijklmnoljms�jm�jlghm�ijklmnoljms�lgnl�nmh�kjl�n~~nmhkl�S�TUVUVUe�fgh�ijklmnoljm�sgnww�~mj�~lw|�ojmmhol�tqsomh~nkoqhs�jm�th�hols�qk�qls��jmu�qthklq�qht�{|��h~nmnlh�ijklmnoljms�ns�n��holqkp�~mj~hm�h�ho}lqjk�nkt�mhs}wls�j��lgh�vjmu�j��lgh��h~nmnlh�ijklmnoljms�S�TUVU��fgh�ijklmnoljm�sgnww�mhq�{}msh�lgh��vkhm��jm�ojsls�lgh��vkhm�qko}ms��qkow}tqkp�ojsls�lgnl�nmh�~n|n{wh�lj�n��h~nmnlh�ijklmnoljms�jm�lj�jlghm�ijklmnoljms��{hon}sh�j��lgh�ijklmnoljm�s�thwn|s��q�~mj~hmw|�lq�ht�nolqzqlqhs�jm�th�holqzh�ojkslm}olqjk��S�TUVU��fgh�ijklmnoljm�sgnww�~mj�~lw|�mh�ht|�tn�nph�lgnl�lgh�ijklmnoljm�vmjkp�}ww|�on}shs�lj�oj�~whlht�jm�~nmlqnww|�oj�~whlht�ojkslm}olqjk��jm�lj�~mj~hml|�j��lgh��vkhm���h~nmnlh�ijklmnoljms��jm�jlghm�ijklmnoljms�ns�~mjzqtht�qk��holqjk��������jm�hwshvghmh�qk�lgh�ijklmnol��jo}�hkls�S�TUVU��fgh��vkhm���h~nmnlh�ijklmnoljms��nkt�jlghm�ijklmnoljms�sgnww�gnzh�lgh�sn�h�mhs~jksq{qwqlqhs��jm�o}llqkp�nkt�~nlogqkp�ns�nmh�thsomq{ht��jm�lgh�ijklmnoljm�qk��holqjk������S�TUVUT��gj}wt�lgh�ijklmnoljm�jm�qls��}{ojklmnoljms�on}sh�tn�nph�lj�lgh�vjmu�jm�~mj~hml|�j��nk|��h~nmnlh�ijklmnoljm�jm�jlghm��}wlq~wh�xmq�h�ijklmnoljm��lgh�ijklmnoljm�sgnww��}~jk�t}h�kjlqoh��~mj�~lw|�nllh�~l�lj�shllwh�{|�npmhh�hkl�jm�jlghmvqsh�mhsjwzh�lgh�tqs~}lh�vqlg�lgh��h~nmnlh�ijklmnoljm�jm�jlghm��}wlq~wh�xmq�h�ijklmnoljm�����s}og�sh~nmnlh�lmnth�ojklmnoljm�jm�jlghm��}wlq~wh�xmq�h�ijklmnoljm�s}hs�jm��nuhs�nk|�jlghm�ownq��npnqksl�lgh��vkhm��ijkslm}olqjk��nknphm��jm��mogqlhol�jk�nooj}kl�j��nk|�tn�nph�nwwhpht�lj�gnzh�{hhk�on}sht�{|�lgh�ijklmnoljm�jm�qls��}{ojklmnoljms��lgh�ijklmnoljm�sgnww�th�hkt��qkth�kq�|��nkt�gjwt�gnm�whss�lgh��vkhm��ijkslm}olqjk��nknphm��nkt��mogqlhol�npnqksl�s}og�ownq��jm�~mjohhtqkps�nl�lgh�ijklmnoljm�s�jvk�h�~hksh��fgh��vkhm�s�mqpgl�lj�qkth�kq�qonlqjk�ghmh}kthm�sgnww�qk�kj�vn|�{h�tq�qkqsght��vnqzht�jm�tqsognmpht��jm�{|�lgh�h�hmoqsh�j��nk|�jlghm�mh�ht|�~mjzqtht��jm�{|�lgh�ijklmnol�
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RSTUVWXYZ�S[�\]�̂_̀a�bU[YcW[d�YcW�è XW[�Zc_̂̂�\W�WXYfŶWg�YS�̀fYccŜg�h[SV�YcW�iSXY[_TYS[jZ�iSXY[_TY�kUV�_X�_VSUXY�ZUhhfTfWXY�YS�TSlW[�ZUTc�g_V_mW�_Xg�_̂̂�WnoWXZWZ�_Xg�TSZYZ�_ZZSTf_YWg�̀fYc�YcW�g_V_mW�ZUZY_fXWgap�qrsrt�ucWX�YcW�uS[v�Sh�YcW�iSXY[_TYS[�S[�fYZ�kU\TSXY[_TYS[Z�SlW[̂_o�S[�gSlWY_f̂�̀fYc�Yc_Y�Sh�SYcW[�iSXY[_TYS[Zd�V_YW[f_̂Z�Zc_̂̂�\W�gŴflW[Wg�_Xg�SoW[_YfSXZ�TSXgUTYWg�YS�T_[[]�SX�YcW�uS[v�TSXYfXUSUẐ]d�fX�_X�WhhfTfWXYd�̀S[vV_X̂fvW�V_XXW[ap�qrsrw�xX�T_ZW�Sh�fXYW[hW[WXTW�\WỲWWX�YcW�SoW[_YfSXZ�Sh�YcW�iSXY[_TYS[�_Xg�SYcW[�iSXY[_TYS[Zd�YcW�iSXZY[UTYfSX�y_X_mW[�̀f̂̂�\W�YcW�ZŜW�zUgmW�Sh�YcW�[fmcYZ�Sh�W_Tc�TSXY[_TYS[�_Xg�Zc_̂̂�c_lW�YcW�_UYcS[fY]�YS�gWTfgW�fX�̀c_Y�V_XXW[�YcW�uS[v�V_]�o[STWWgd�_Xg�fX�_̂̂�T_ZWZ�fYZ�gWTfZfSX�Zc_̂̂�\W�hfX_̂a�{X]�gWTfZfSX�_Z�YS�YcW�VWYcSg�_Xg�YfVWZ�Sh�TSXgUTYfXm�YcW�uS[v�S[�YcW�UZW�Sh�Zo_TW�_Z�[W|Uf[Wg�fX�YcfZ�o_[_m[_oc�Zc_̂̂�XSY�\W�\_ZfZ�Sh�_X]�T̂_fV�hS[�gŴ_]�S[�g_V_mWZ�\]�YcW�iSXY[_TYS[ap�qrsr}�~cW�iSXY[_TYS[d�fXT̂UgfXm�fYZ�kU\TSXY[_TYS[Zd�Zc_̂̂�vWWo�fYZŴh�fXhS[VWg�Sh�YcW�o[Sm[WZZ�Sh�SYcW[�iSXY[_TYS[Z�_Xg�Zc_̂̂�XSYfh]�YcW�{[TcfYWTY�S[�YcW�iSXZY[UTYfSX�y_X_mW[�fVVWgf_YŴ]�fX�̀[fYfXm�Sh�̂_Tv�Sh�o[Sm[WZZ�SX�YcW�o_[Y�Sh�SYcW[�iSXY[_TYS[Z�̀cW[W�ZUTc�gŴ_]�̀f̂̂�fXYW[hW[W�̀fYc�fYZ�S̀X�SoW[_YfSXZa�b_f̂U[W�Sh�YcW�iSXY[_TYS[�YS�vWWo�fXhS[VWg�Sh�YcW�̀S[v�o[Sm[WZZfXm�SX�YcW��[SzWTY�_Xg�h_f̂U[W�YS�mflW�XSYfTW�Sh�̂_Tv�Sh�o[Sm[WZZ�\]�SYcW[Z�Zc_̂̂�\W�TSXZY[UWg�_Z�_TTWoY_XTW�\]�YcW�iSXY[_TYS[�Sh�YcW�ZY_YUZ�Sh�YcW�̀S[v�_Z�\WfXm�Z_YfZh_TYS[]�hS[�o[SoW[�TSS[gfX_YfSX�̀fYc�YcW�iSXY[_TYS[jZ�uS[vap�qrsr���RŴ_]Z�S[�SlW[ZfmcYZ�SX�YcW�o_[Y�Sh�YcW�iSXY[_TYS[�S[�fYZ�kU\TSXY[_TYS[Z�fX�mWYYfXm�_X]�S[�_̂̂�Sh�YcW�uS[v�gSXW�fX�YcW�o[SoW[�̀_]d�YcW[W\]�T_UZfXm�TUYYfXmd�[WVSlfXm�_Xg�[Wô_TfXm�uS[v�_̂[W_g]�fX�ô_TWd�Zc_̂̂�XSY�\W�YcW�\_ZfZ�hS[�_�T̂_fV�hS[�WnY[_�TSVoWXZ_YfSX�S[�_ggfYfSX_̂�YfVWa�p�qrsr���~cW�iSXY[_TYS[�Zc_̂̂�o[SVoŶ]�TS[[WTY�gfZT[Wo_XTfWZ�S[�gWhWTYZ�fX�fYZ�uS[v�̀cfTc�c_lW�\WWX�fgWXYfhfWg�\]�kWo_[_YW�iSXY[_TYS[�Z��S[�SYcW[�iSXY[_TYS[�Z��_Z�_hhWTYfXm�o[SoW[�WnWTUYfSX�_Xg�[WZÛYZ�Sh�YcW�̀S[v�Sh�ZUTc�SYcW[�iSXY[_TYS[�Z�ap�qr���������������������������xh�_�gfZoUYW�_[fZWZ�_VSXm�YcW�iSXY[_TYS[d�kWo_[_YW�iSXY[_TYS[Zd�SYcW[�iSXY[_TYS[Zd�_Xg�YcW�è XW[�_Z�YS�YcW�[WZoSXZf\f̂fY]�UXgW[�YcWf[�[WZoWTYflW�TSXY[_TYZ�hS[�V_fXY_fXfXm�YcW�o[WVfZWZ�_Xg�ZU[[SUXgfXm�_[W_�h[WW�h[SV�̀_ZYW�V_YW[f_̂Z�_Xg�[U\\fZcd�YcW�è XW[�V_]�T̂W_X�Uo�_Xg�YcW�iSXZY[UTYfSX�y_X_mW[d�̀fYc�XSYfTW�YS�YcW�{[TcfYWTYd�̀f̂̂�_̂̂ST_YW�YcW�TSZY�_VSXm�YcSZW�[WZoSXZf\̂Wa��������t������������������ ��¡p�tr���������p�tr�r��ic_XmWZ�fX�YcW�uS[v�V_]�\W�_TTSVôfZcWg�_hYW[�WnWTUYfSX�Sh�YcW�iSXY[_TYd�_Xg�̀fYcSUY�fXl_̂fg_YfXm�YcW�iSXY[_TYd�SX̂]�\]�ic_XmW�e[gW[d�iSXZY[UTYfSX�ic_XmW�Rf[WTYflW�S[�hfŴg�S[gW[�hS[�_�VfXS[�Tc_XmW�fX�YcW�uS[vd�ZU\zWTY�YS�YcW�̂fVfY_YfSXZ�ZY_YWg�fX�YcfZ�{[YfT̂W�¢�_Xg�ŴZẀcW[W�fX�YcW�iSXY[_TY�RSTUVWXYZa�~cW�è XW[�V_]�fX�fYZ�ZŜW�gfZT[WYfSX�[WgUTW�YcW�ZTSoW�Sh�YcW�iSXY[_TYS[jZ�iSXY[_TY�̀fYc�S[�̀fYcSUY�_X]�ZoWTfhfT�[W_ZSXZ�YcW[WhS[ap�tr�rs�{�ic_XmW�e[gW[�Zc_̂̂�\W�\_ZWg�UoSX�_m[WWVWXY�_VSXm�YcW�è XW[d�iSXZY[UTYfSX�y_X_mW[d�{[TcfYWTY�_Xg�iSXY[_TYS[£�_�iSXZY[UTYfSX�ic_XmW�Rf[WTYflW�[W|Uf[WZ�_m[WWVWXY�\]�YcW�è XW[d�iSXZY[UTYfSX�y_X_mW[�_Xg�{[TcfYWTY�_Xg�V_]�S[�V_]�XSY�\W�_m[WWg�YS�\]�YcW�iSXY[_TYS[£�_�hfŴg�S[gW[�hS[�_�VfXS[�Tc_XmW�fX�YcW�uS[v�V_]�\W�fZZUWg�\]�YcW�{[TcfYWTY�_̂SXWap�tr�rsr��bfŴg�S[gW[Z�_[W�_X�fXYW[o[WY_YfSX�Sh�YcW�R[_̀fXmZ�S[�koWTfhfT_YfSXZ�̀cfTc�S[gW[�VfXS[�Tc_XmWZ�fX�YcW�iSXY[_TYS[jZ�̀S[v�̀cfTc�̀f̂̂�XSY�[WZÛY�fX�_X�fXT[W_ZW�S[�gWT[W_ZW�fX�YcW�iSXY[_TY�kUVa�b[SV�YfVW�YS�YfVWd�YcW�{[TcfYWTY�V_]�fZZUW�hfŴg�S[gW[Z�YS�YcW�iSXY[_TYS[a�~cW�̀S[v�fXT̂UgWg�fX�ZUTc�hfŴg�S[gW[�Zc_̂̂�\W�oW[hS[VWg�\]�YcW�iSXY[_TYS[�_Y�XS�_ggfYfSX_̂�TSZY�YS�YcW�è XW[�_Xg�Zc_̂̂�XSY�hS[V�YcW�\_ZfZ�hS[�_�T̂_fV�hS[�_X�WnYWXZfSX�Sh�YcW�iSXY[_TY�~fVWa�¤WXTWd�YcW�iSXY[_TYS[�Zc_̂̂�oW[hS[V�YcW�̀S[v�fXT̂UgWg�fX�hfŴg�S[gW[Z�ZS�_Z�YS�T_UZW�XS�gŴ_]�YS�fYZ�uS[v�_Xg¥S[�YcW�̀S[v�Sh�SYcW[�iSXY[_TYS[Z�S[�kWo_[_YW�iSXY[_TYS[Z�WXm_mWg�\]�YcW�è XW[�fX�TSXXWTYfSX�̀fYc�YcW��[SzWTYa�{̂ �̂hfŴg�S[gW[Z�Zc_̂̂�\W�mflWX�YS�YcW�iSXY[_TYS[�_Xg�YcW�iSXZY[UTYfSX�y_X_mW[�\]�YcW�{[TcfYWTY�fX�̀[fYfXmap�tr�r��ic_XmWZ�fX�YcW�uS[v�Zc_̂̂�\W�oW[hS[VWg�UXgW[�_oôfT_\̂W�o[SlfZfSXZ�Sh�YcW�iSXY[_TY�RSTUVWXYZd�_Xg�YcW�iSXY[_TYS[�Zc_̂̂�o[STWWg�o[SVoŶ]d�UX̂WZZ�SYcW[̀fZW�o[SlfgWg�fX�YcW�ic_XmW�e[gW[d�iSXZY[UTYfSX�ic_XmW�Rf[WTYflW�S[�hfŴg�S[gW[�hS[�_�VfXS[�Tc_XmW�fX�YcW�uS[va�{ggfYfSX_̂�̀S[v�oW[hS[VWg�̀fYcSUY�_UYcS[f¦_YfSX�Sh�_�ic_XmW�e[gW[�̀f̂̂�
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STU�VSUWUXV�UYV�ZTSU[\]UT[�UT�\S�WS][V\̂V�WS�UYV�ZTSU[\]U�_̀a�T[�\S�VbUVŜWTS�Tc�UYV�ZTSU[\]U�dWaVe�fT�]T̀[̂V�Tc�]TSg̀]U�T[�h[WT[�gV\XWSî�jVUkVVS�UYV�h\[UWV̂l�ST[�Vbh[V̂̂�T[�WahXWVg�\]]VhU\S]V�Tc�\XUV[\UWTŜ�T[�\ggWUWTŜ�UT�UYV�mT[nl�\Sg�ST�]X\Wa�UY\U�UYV�okSV[�Y\̂�jVVS�̀Sp̀̂UXq�VS[W]YVg�jq�\Sq�\XUV[\UWTS�T[�\ggWUWTS�UT�UYV�mT[nl�kYVUYV[�T[�STU�UYV[V�Ŵl�WS�c\]Ul�\Sq�̀Sp̀̂U�VS[W]YaVSU�Tc�UYV�okSV[l�̂Y\XX�jV�UYV�j\̂Ŵ�cT[�\Sq�]X\Wa�UT�\S�WS][V\̂V�WS�\Sq�\aT̀SÛ�g̀V�̀SgV[�UYV�ZTSU[\]U�rT]̀aVSÛ�T[�\�]Y\SiV�WS�\Sq�UWaV�hV[WTg�h[TsWgVg�cT[�WS�UYV�ZTSU[\]U�rT]̀aVSÛe�tu�vwuxyz�{|v}}�~���v�v~}��~��z|����y���zu�z|���uyz�v�zu���u������u�wvy���u���u�����z|uxz�v����zz�y�vy���x}}������xz����|vy�����������������ZT̂Û�cT[�]Y\SiV̂�WS�UYV�mT[n�̂Y\XX�STU�jV�\XXTkVg�WS�Vb]V̂̂�Tc�̀̂ \̀X�[VSU\X̂�]Y\[iVg�WS�UYV�\[V\�kYV[V�UYV��[TpV]U�Ŵ�XT]\UVg�cT[�̂WaWX\[�V�̀WhaVSU�Tc�XWnV�̂W�V�\Sg�]TSgWUWTSl�WS]X̀gWSi�]T̂Û�Tc�SV]V̂̂\[q�̂̀hhXWV̂�\Sg�[Vh\W[̂�cT[�ThV[\UWSi�V�̀WhaVSU�TS�̂WUV�WS�]TSSV]UWTS�kWUY�TUYV[�kT[n�̀SXV̂̂�WÛ�̀̂V�WS]̀[̂�\]Ù\X�\Sg�\ggWUWTS\X�]T̂Û�UT�ZTSU[\]UT[e��c�V�̀WhaVSU�STU�TS�_WUV�Ŵ�[V�̀W[Vg�cT[�]Y\SiV�WS�kT[n�TSXql�]T̂U�Tc�U[\ŜhT[UWSi�V�̀WhaVSU�UT�\Sg�c[Ta�_WUV�kWXX�jV�\XXTkVge��������mYVS�UYV�okSV[�T[��[]YWUV]U��WS�\̂̂T]W\UWTS�kWUY�UYV�ZTŜU[̀]UWTS��\S\iV[��[V�̀V̂U�UY\U�UYV�ZTSU[\]UT[�hV[cT[a�kT[n�kYW]Y�Ŵ�STU�WS]X̀gVg�WS�UYV�ZTSU[\]U�r[\kWSî�T[�_hV]WcW]\UWTŜ�\Sg�kYW]Y�kWXX�[V̂̀ XU�WS�\ggWUWTS\X�]T̂U�UT�UYV�okSV[l�UYV��[]YWUV]U�̂Y\XX�[V�̀V̂U�UY\U�UYV�ZTSU[\]UT[�̂̀jaWU�WÛ�h[ThT̂\X�cT[�hV[cT[aWSi�̂̀]Y�\ggWUWTS\X�kT[ne�dYV�ZTSU[\]UT[�̂Y\XX�̂̀jaWU�WÛ�h[ThT̂\X�UT�UYV�ZTŜU[̀]UWTS��\S\iV[�\Sg��[]YWUV]U�cT[�[VsWVke�dYV�ZTSU[\]UT[�̂�h[ThT̂\X�̂Y\XX�WS]X̀gV�\�]TahXVUV�WUVaW�\UWTS�Tc�UYV�]T̂Û�\̂̂T]W\UVg�kWUY�hV[cT[aWSi�WÛ�kT[n�WS]X̀gWSi�X\jT[�\Sg�a\UV[W\X̂e��XX�h[ThT̂\X̂�cT[�\Sq�kT[n�UY\U�\�ZTSU[\]UT[l�WÛ�_̀j]TSU[\]UT[�̂��T[�_̀j�̂̀j]TSU[\]UT[�̂��hV[cT[a�WS�]TSSV]UWTS�kWUY�\ggWUWTS\X�kT[n�̂Y\XX�jV�h[ThV[Xq�WUVaW�Vg�\Sg�̂̀hhT[UVg�jq�̂̀ccW]WVSU�̂̀ĵU\SUW\UWSi�g\U\l�WS]X̀gWSi�j̀U�STU�XWaWUVg�UT�a\UV[W\X�gV̂][WhUWTŜl�a\UV[W\X��̀\SUWUWV̂l�a\UV[W\X�̀SWU�h[W]V̂l�X\jT[�U[\gV�XŴUWSîl�X\jT[�YT̀[��̀\SUWUWV̂l�X\jT[�U[\gV�[\UV̂l�V�̀WhaVSU�gV̂][WhUWTŜ�\Sg�V�̀WhaVSU�[\UV̂�kWUY�\�hV[]VSU\iV�\XXTk\S]V�cT[�TsV[YV\g�\Sg�h[TcWU�\̂�̂VU�cT[UY�WS�_V]UWTS��e�e  e������¡�osV[UWaVl�kYVS�̂hV]WcW]\XXq�\̀UYT[W�Vg�jq�UYV�okSV[�WS�k[WUWSil�\Sg�STU�\̂�\�]T[[V]UWsV�aV\̂̀ [V�jq�UYV�ZTSU[\]UT[�UT�VbhVgWUV�UYV�h[Ti[V̂̂�Tc�]TŜU[̀]UWTS�\̂�T[gV[Vg�jq�UYV�okSV[�j\̂Vg�TS�WÛ�gVUV[aWS\UWTS�UY\U�UYV�hV[cT[a\S]V�Tc�UYV�mT[n�Y\̂�STU�h[Ti[V̂̂Vg�UT�UYV�XVsVX�Tc�]TahXVUWTS�[V�̀W[Vg�jq�UYV�\hh[TsVg�_]YVg̀XVl�̂Y\XX�jV�h\Wg�cT[�jq�UYV�okSV[�TS�UYV�j\̂Ŵ�Tc�h[VaẀa�h\qaVSU�TSXql�hX̀̂�UYV�]T̂U�Tc�WŜ [̀\S]V�\Sg�U\bV̂�j\̂Vg�TS�UYV�h[VaẀa�h\qaVSU�hV[WTge�osV[YV\g�\Sg�h[TcWU�kWXX�STU�jV�h\Wg�jq�UYV�okSV[�cT[�TsV[UWaVe��������ZT̂Û�UT�kYW]Y�TsV[YV\g�\Sg�h[TcWU�Ŵ�UT�jV�\hhXWVg�̂Y\XX�jV�gVUV[aWSVg�WS�\]]T[g\S]V�kWUY�_V]UWTS��e�e¢e�dYV�\XXTk\jXV�TsV[YV\g�\Sg�h[TcWU�a\[n�̀h�̂Y\XX�WS]X̀gVl�j̀U�STU�jV�XWaWUVg�UTl�UYV�cTXXTkWSi£�� YTaV�TccW]V�VbhVŜV¤�¥ cWVXg�TccW]V�VbhVŜV¤�¦ ^̀hV[sŴWTS¤�� h[TpV]U�a\S\iVaVSU�§�V̂UWa\UWTS¤�\Sg�� â\XX�UTTX̂�§�V�̀WhaVSUe������̈�©SWU�h[W]V̂�̂Y\XX�jV�̂̀jaWUUVg�WS�UYV�ªWg�«T[a�cT[�s\[WT̀ �̂WUVâ�\̂�̂VU�cT[UY�UYV[VWSl�\Sg�\[V�̂̀jpV]U�UT�\hh[Ts\X�\Sg�\]]VhU\S]V�jq�UYV�okSV[e�dYV�okSV[�[V̂V[sV̂�UYV�[WiYU�UT�[VpV]U�\Sq�̀SWU�h[W]V�kYW]Y�Ŵ�̀S[V\̂TS\jXV�T[�S̀j\X\S]Vgl�\̂�]Tah\[Vg�kWUY�h[Vs\WXWSi�]T̂Ûl�T[�\̂�]Tah\[Vg�kWUY�UYV�̀SWU�h[W]V̂�̂̀jaWUUVg�jq�TUYV[�jWggV[̂�cT[�UYV��[TpV]Ue��hh[TsVg�̀SWU�h[W]V̂��̀TUVg�̂Y\XX�WS]X̀gV�\XX�h[TcWUl�TsV[YV\gl�jTSĝl�WŜ [̀\S]Vl�X\jT[l�a\UV[W\X̂l�V�̀WhaVSUl�UTTX̂l�\hhXW]\jXV�U\bV̂�SV]V̂̂\[q�UT�]TahXVUV�UYV�kT[n�WUVa�\Sg�̂Y\XX�\hhXq�UT�\XX�kT[n�\ggVg�T[�kT[n�gVg̀]UVge����¥�¬®̄°±�²³́±³µ����¥�����ZY\SiV�o[gV[�Ŵ�\�k[WUUVS�WŜU[̀aVSU�h[Vh\[Vg�jq�UYV�ZTŜU[̀]UWTS��\S\iV[�\Sg�̂WiSVg�jq�UYV�okSV[l�ZTŜU[̀]UWTS��\S\iV[l��[]YWUV]Ul�\Sg�ZTSU[\]UT[l�̂U\UWSi�UYVW[�\i[VVaVSU�̀hTS�\XX�Tc�UYV�cTXXTkWSi£�� dYV�]Y\SiV�WS�UYV�mT[n¤�¥ dYV�\aT̀SU�Tc�UYV�\gp̀̂UaVSUl�Wc�\Sql�WS�UYV�ZTSU[\]U�_̀a¤�\Sg�¦ dYV�VbUVSU�Tc�UYV�\gp̀̂UaVSUl�Wc�\Sql�WS�UYV�ZTSU[\]U�dWaVe����¥�����ZY\SiV̂�WS�UYV�mT[n�WSsTXsWSi�\ggWUWTS\X�mT[n�T[�gVXVUWTS�Tc�mT[n�VccV]UWSi�\S�\ggWUWTS�UT�T[�̂̀jU[\]UWTS�c[Ta�UYV�ZTSU[\]U�_̀a�̂Y\XX�STU�jV�a\gV�̀SUWX�UYV�ZTSU[\]UT[�̂̀jaWÛ�UT�UYV��[]YWUV]U�\Sg�ZTŜU[̀]UWTS��\S\iV[�UYV�]T̂U�Tc�UYV�\ggVg�T[�gVXVUVg�mT[n�kWUY�\�]TahXVUV�\Sg�gVU\WXVg�XŴUWSi�Tc�\XX�_̀j]TSU[\]UT[̂�WSsTXsVgl�\XX�a\UV[W\X̂l�X\jT[l�TsV[YV\g�\Sg�h[TcWU�\Sg�\S�\hh[Th[W\UV�ZY\SiV�o[gV[�Y\̂�jVVS�Ŵ̂ V̀ge��c�[V�̀V̂UVgl�UYV�ZTSU[\]UT[�̂Y\XX�̂̀jaWU�gVU\WXVg��̀TU\UWTŜ�cT[�_̀j]TSU[\]UT[̂�\Sg�a\UV[W\X�̂̀hhXWV[̂e�ZY\SiV̂�WS�UYV�mT[n�kYVS�STU�WSsTXsWSi�\ggWUWTŜ�T[�
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STUTVWXYZ�[\X]�V̂T�_XYV\̀aV�bc]�Ẑ ÙU�YXV�dT�]̀ST�cYVWU�V̂T�e\âWVTaV�̂̀Z�WZZcTS�̀Y�̀ff\Xf\ẀVT�_̂ ỲgT�h\ST\i�eUU�_̂ ỲgT�h\ST\Z�]cZV�̂̀jT�V̂T�̀ff\Xj̀U�X[�V̂T�hkYT\l�_XYZV\caVWXY�m Ỳ̀gT\�̀YS�e\âWVTaV�WY�k\WVWYgin�opqpq�mTV̂XSZ�cZTS�WY�STVT\]WYWYg�̀SrcZV]TYVZ�VX�V̂T�_XYV\̀aV�bc]�]̀s�WYaUcST�V̂XZT�UWZVTS�WY�bTaVWXY�tiuiuin�opqpv�eg\TT]TYV�XY�̀Ys�_̂ ỲgT�h\ST\�Ẑ ÙU�aXYZVWVcVT�̀�[WỲU�ZTVVUT]TYV�X[�̀UU�_ÙW]Z�̀YS�XV̂T\�]̀VVT\Z�\TÙVTS�VX�V̂T�â ỲgT�WY�wX\x�V̂̀V�WZ�V̂T�ZcdrTaV�X[�V̂T�_̂ ỲgT�h\ST\l�WYaUcSWYgl�dcV�YXV�UW]WVTS�VXl�̀UU�SW\TaV�̀YS�WYSW\TaV�aXZVZ�Z̀ZXaẀVTS�kWV̂�Zcâ�â ỲgT�yWYaUcSWYgl�kWV̂XcV�UW]WV̀VWXYl�̀UU�aXZVZ�X[�̀ZZXaẀVTS�STÙsl�WYVT\[T\TYaTl�̀aaTUT\̀VWXYl�WYT[[WaWTYasl�XjT\̂T̀Sl�̀Z�kTUU�̀Z�aXZVZ�X[�]̀VT\ẀUl�ÙdX\�̀YS�ZcfT\jWZWXYzl�̀YS�̀Ys�̀YS�̀UU�̀SrcZV]TYVZ�VX�V̂T�_XYV\̀aV�bc]�̀YS�V̂T�_XYV\̀aV�{W]Ti�|̀s]TYV�X[�̀�_̂ ỲgT�h\ST\�Ẑ ÙU�aXYZVWVcVT�̀aaX\S�̀YS�Z̀VWZ[̀aVWXY�X[�̀UU�_ÙW]Z�X[�V̂T�_XYV\̀aVX\�WY�aXYYTaVWXY�kWV̂�V̂T�â ỲgT�X\�â ỲgTZ�VX�V̂T�_XYV\̀aV�̀SS\TZZTS�ds�V̂T�_̂ ỲgT�h\ST\�̀YS�WV�WZ�cYST\ZVXXS�̀YS�̀g\TTS�V̂̀V�̀�ZWgYTS�_̂ ỲgT�h\ST\�Ẑ ÙU�dT�V̂T�aX]fUTVT�̀YS�[cUUs�WYVTg\̀VTS�̀g\TT]TYV�[X\�̀UU�\TÙVTS�aXZVZ�̀YS�V̂T\T�̀\T�YX�X\̀U�X\�k\WVVTY�cYST\ZV̀YSWYgZl�\TZT\j̀VWXYZl�\Tf\TZTYV̀VWXYZ�X\�̀g\TT]TYVZl�SW\TaVUs�X\�WYSW\TaVUsl�aXYYTaVTS�kWV̂�V̂T�_̂ ỲgT�h\ST\�̀YS�YXV�̀[[W\]̀VWjTUs�ZV̀VTS�XY�V̂T�ZWgYTS�_̂ ỲgT�h\ST\i�}Y�V̂T�TjTYV�̀�_̂ ỲgT�h\ST\�WYa\T̀ZTZ�V̂T�_XYV\̀aV�bc]l�V̂T�_XYV\̀aVX\�Ẑ ÙU�WYaUcST�V̂T�wX\x�aXjT\TS�ds�Zcâ�_̂ ỲgT�h\ST\Z�WY�effUWàVWXYZ�[X\�|̀s]TYVZ�̀Z�W[�Zcâ�wX\x�kT\T�X\WgWỲUUs�f̀\V�X[�V̂T�_XYV\̀aV�~Xac]TYVZin�opqp���fXY�V̂T�_XYV\̀aVX\�Z�aX]fUTVWXY�X[�V̂T�_̂ ỲgT�h\ST\�kX\xl�̀YS�f\WX\�VX�f̀s]TYV�dTWYg�]̀ST�VX�V̂T�_XYV\̀aVX\�[X\�Zcâ�kX\xl�V̂T�_XYV\̀aVX\�Ẑ ÙU�f\XjWST�V̂T�hkYT\�kWV̂�V̂T�[XUUXkWYg�WY[X\]̀VWXY��p� _T\VW[WTS�f̀s\XUUZ�WVT]W�WYg�V̂T�ÙdX\�̀aVc̀UUs�cVWUW�TS�WY�aXYYTaVWXY�kWV̂�V̂T�_̂ ỲgT�h\ST\�kX\x��̀YSpq _XfWTZ�X[�WYjXWaTZ�[\X]�WVZ�bcdaXYV\̀aVX\Z�ZcffUsWYg�kX\x�WY�aXYYTaVWXY�kWV̂�V̂T�_̂ ỲgT�h\ST\�kX\xin�opqp��eSSWVWXỲU�kX\x�fT\[X\]TS�kWV̂XcV�̀cV̂X\W�̀VWXY�X[�̀�_̂ ỲgT�h\ST\�kWUU�YXV�TYVWVUT�V̂T�_XYV\̀aVX\�VX�̀Y�WYa\T̀ZT�WY�V̂T�_XYV\̀aV�bc]�X\�̀Y�T�VTYZWXY�X[�V̂T�_XYV\̀aV�{W]Tl�T�aTfV�̀V�f\XjWSTS�WY�bTaVWXY�tiul�̀YS�T�aTfV�WY�V̂T�àZT�X[�̀Y�T]T\gTYas�̀Z�f\XjWSTS�WY�bTaVWXY���i�in�opv�������������������������������n�opvp��e�_XYZV\caVWXY�_̂ ỲgT�~W\TaVWjT�WZ�̀�k\WVVTY�X\ST\�f\Tf̀\TS�ds�V̂T�_XYZV\caVWXY�m Ỳ̀gT\�̀YS�ZWgYTS�ds�V̂T�hkYT\l�_XYZV\caVWXY�m Ỳ̀gT\�̀YS�e\âWVTaVl�SW\TaVWYg�̀�â ỲgT�WY�V̂T�wX\x�f\WX\�VX�̀g\TT]TYV�XY�̀SrcZV]TYVl�W[�̀Ysl�WY�V̂T�_XYV\̀aV�bc]�X\�_XYV\̀aV�{W]Tl�X\�dXV̂i�{̂T�hkYT\�]̀s�ds�_XYZV\caVWXY�_̂ ỲgT�~W\TaVWjTl�kWV̂XcV�WYj̀UWS̀VWYg�V̂T�_XYV\̀aVl�X\ST\�â ỲgTZ�WY�V̂T�wX\x�kWV̂WY�V̂T�gTYT\̀U�ZaXfT�X[�V̂T�_XYV\̀aV�aXYZWZVWYg�X[�̀SSWVWXYZl�STUTVWXYZl�X\�XV̂T\�\TjWZWXYZl�V̂T�_XYV\̀aV�bc]�̀YS�_XYV\̀aV�{W]T�dTWYg�̀SrcZVTS�̀aaX\SWYgUsin�opvpq�e�_XYZV\caVWXY�_̂ ỲgT�~W\TaVWjT�Ẑ ÙU�dT�cZTS�WY�V̂T�̀dZTYaT�X[�VXV̀U�̀g\TT]TYV�XY�V̂T�VT\]Z�X[�̀�_̂ ỲgT�h\ST\i�}Y�V̂T�TjTYV�V̂T�_XYV\̀aVX\�̀YS�V̂T�hkYT\�àYYXV�̀g\TT�XY�V̂T�Zc]�ds�k̂Wâ�V̂T�_XYV\̀aV�bc]�X\�V̂T�̀]XcYV�X[�VW]T�ds�k̂Wâ�V̂T�_XYV\̀aV�{W]T�WZ�VX�dT�WYa\T̀ZTS�X\�\TScaTS�d̀ZTS�cfXY�â ỲgTZ�VX�V̂T�ZaXfT�X[�V̂T�wX\x�̀Z�STZa\WdTS�WY�e\VWaUT�tl�V̂T�e\âWVTaV�X\�_XYZV\caVWXY�m Ỳ̀gT\�Ẑ ÙU�WZZcT�̀�_XYZV\caVWXY�_̂ ỲgT�~W\TaVWjT�\T[UTaVWYg�V̂T�̀SSWVWXY�VX�X\�\TScaVWXY�X[�V̂T�ZaXfT�X[�V̂T�_XYV\̀aVX\�Z�_XYV\̀aVin�opvpqp��}[�V̂T�hkYT\�̀YS�V̂T�_XYV\̀aVX\�àYYXV�̀g\TT�V̂̀V�V̂T�\T�cTZVTS�wX\x�f\XfT\Us�[X\]Z�V̂T�d̀ZWZ�[X\�̀�_̂ ỲgT�h\ST\�X\�XY�V̂T�Zc]�ds�k̂Wâ�V̂T�_XYV\̀aV�WZ�VX�dT�WYa\T̀ZTS�X\�\TScaTS�d̀ZTS�cfXY�â ỲgTZ�VX�V̂T�ZaXfT�X[�wX\xl�V̂T�e\âWVTaV�X\�_XYZV\caVWXY�m Ỳ̀gT\�Ẑ ÙU�WZZcT�̀�_XYZV\caVWXY�_̂ ỲgT�~W\TaVWjT�ZWgYTS�ds�V̂T�hkYT\l�_XYZV\caVWXY�m Ỳ̀gT\�̀YS�e\âWVTaV�\T[UTaVWYg�V̂T�̀SSWVWXY�VXl�X\�\T]Xj̀U�X[l�V̂T�ZaXfT�X[�wX\x�̀YS�V̂T�_XYV\̀aVX\�Ẑ ÙU�ỳz�WY�V̂T�àZT�X[�̀SSWVWXỲU�kX\x�VX�dT�fT\[X\]TS�ds�V̂T�_XYV\̀aVX\l�fT\[X\]�Zcâ�̀SSWVWXỲU�kX\x�WY�̀Y�T�fTSWVWXcZ�]̀YYT\�ZX�Z̀�YXV�VX�STÙs�V̂T�wX\x�X[�V̂T�_XYV\̀aVX\�X\�XV̂T\�_XYV\̀aVX\Z�kX\xWYg�̀V�V̂T�ZWVT�̀Y�xTTf�\TaX\SZ�X[�WVZ�fT\[X\]̀YaT�X[�Zcâ�̀SSWVWXỲU�kX\xl�̀YS�ydz�WY�V̂T�àZT�X[�kX\x�VX�dT�\T]XjTS�[\X]�V̂T�ZaXfT�X[�V̂T�_XYV\̀aVX\�Z�wX\xl�\T[\̀WY�[\X]�V̀xWYg�̀Ys�ZVTfZ�WY�aXYYTaVWXY�kWV̂�V̂T�kX\x�̀ZZXaẀVTS�kWV̂�V̂T�STScaVWXY�X[�V̂T�_XYV\̀aVX\�Z�wX\xi�{̂T�_XYZV\caVWXY�_̂ ỲgT�~W\TaVWjT�Ẑ ÙU�WYaUcST��ỳz�̀�STZa\WfVWXY�X[�V̂T�kX\x�dTWYg�̀SSTS�X\�\T]XjTS�[\X]�V̂T�_XYV\̀aVX\�Z�ZaXfT�X[�wX\x��ydz�V̂T�̀]XcYV�V̂T�hkYT\�̂̀Z�STVT\]WYTS�VX�dT�V̂T�aXZV�̀ZZXaẀVTS�kWV̂�V̂T�̀SSWVWXỲU�kX\x�ỳZ�V̂XZT�aXZVZ�̀\T�WSTYVW[WTS�̀YS�UW]WVTS�WY�bTaVWXY�tiui�z�X\�\T]Xj̀U�X[�V̂T�ZaXfT�X[�V̂T�_XYV\̀aVX\�Z�_XYV\̀aV�cYVWU�V̂T�hkYT\�̀YS�V̂T�_XYV\̀aVX\�̀g\TT�cfXY�V̂T�WYa\T̀ZT�X\�STa\T̀ZT�WY�V̂T�_XYV\̀aVX\�Z�_XYV\̀aV�bc]l�X\�cYVWU�̀�aÙW]�[WUTS�ds�V̂T�_XYV\̀aVX\�̂̀Z�dTTY�STVT\]WYTS��̀YS�yaz�V̂T�T�VTYV�VX�k̂Wâ�V̂T�_XYV\̀aV�{W]T�kWUU�dT�̀SrcZVTS�̀Z�̀�\TZcUV�X[�V̂T�â ỲgT�WY�V̂T�ZaXfT�X[�wX\xi�eYs�aÙW]Z�]cZV�dT�[WUTS�WY�̀aaX\S̀YaT�kWV̂�V̂T�\T�cW\T]TYVZ�ZTV�[X\V̂�WY�e\VWaUT����X[�V̂TZT��TYT\̀U�_XYSWVWXYZi��̀WUc\T�VX�VW]TUs�[WUT�̀Ys�aÙW]�WY�̀aaX\S̀YaT�kWV̂�\T�cW\T]TYVZ�ZTV�[X\V̂�V̂T\TWY�Ẑ ÙU�aXYZVWVcVT�̀�k̀WjT\�X[�Zcâ�aÙW]i
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S�TUVUV�WX�YZ[�\]̂_ỲabYc]̂�\Zd̂e[�fc̀[bYcg[�h̀]gci[_�X]̀�d�j[YZ]i�X]̀�d̂�dika_Yj[̂Y�Y]�YZ[�\]̂ỲdbY�lajm�YZ[�dika_Yj[̂Y�_Zdnn�o[�od_[i�]̂�]̂[�]X�YZ[�X]nn]pĉe�j[YZ]i_qUr saYadn�dbb[hYd̂b[�]X�d�najh�_aj�h̀]h[̀nt�cY[jcu[i�d̂i�_ahh]̀Y[i�ot�_aXXcbc[̂Y�_ao_Yd̂YcdYĉe�idYd�Y]�h[̀jcY�[gdnadYc]̂vUw x̂cY�h̀cb[_�_YdY[i�ĉ�YZ[�\]̂ỲdbY�f]baj[̂Y_�]̀�_ao_[ya[̂Ynt�dè[[i�ah]̂�zâcY�h̀cb[_�_Zdnn�o[�i[[j[i�Y]�ĉbnai[�dnn�b]_Y_�d̂i�[{h[̂_[_�X]̀�YZ[�\]̂ỲdbY]̀|_�bZd̂e[i�}]̀~m�ĉbnaiĉe�b]_Y_�]X�e[̂[̀dn�b]̂icYc]̂_m�ĉ_àd̂b[�o]̂i_�d̂i�]g[̀Z[di�d̂i�h̀]XcY�dYỲcoaYdon[�Y]�YZ[�bZd̂e[�vUV \]_Y�Y]�o[�i[Y[̀jĉ[i�ĉ�d�jd̂ [̂̀�dè[[i�ah]̂�ot�YZ[�hd̀Yc[_�d̂i�d�jaYadnnt�dbb[hYdon[�Xc{[i�]̀�h[̀b[̂Yde[�X[[�_aok[bY�Y]�YZ[�ncjcYdYc]̂_�]X�l[bYc]̂�������v�]̀U� �_�h̀]gci[i�ĉ�l[bYc]̂�������_aok[bY�Y]�YZ[�ncjcYdYc]̂_�]X�l[bYc]̂��������S�TUVU��WX�YZ[�\]̂ỲdbY]̀�i][_�̂]Y�̀[_h]̂i�h̀]jhYnt�]̀�ic_dè[[_�pcYZ�YZ[�j[YZ]i�X]̀�dika_Yj[̂Y�ĉ�YZ[�\]̂ỲdbY�lajm�YZ[�\]̂_ỲabYc]̂�sd̂de[̀�_Zdnn�i[Y[̀jĉ[�YZ[�dika_Yj[̂Y�]̂�YZ[�od_c_�]X�̀[d_]̂don[�[{h[̂icYà[_�d̂i�_dgĉe_�]X�YZ]_[�h[̀X]̀jĉe�YZ[�}]̀~�dYỲcoaYdon[�Y]�YZ[�bZd̂e[m�ĉbnaiĉem�ĉ�bd_[�]X�d̂�ĉb̀[d_[�ĉ�YZ[�\]̂ỲdbY�lajm�d̂�dj]âY�X]̀�]g[̀Z[di�d̂i�h̀]XcY�d_�_[Y�X]̀YZ�ĉ�l[bYc]̂���������Ŵ�_abZ�bd_[m�d̂i�dn_]�âi[̀�l[bYc]̂�������m�YZ[�\]̂ỲdbY]̀�_Zdnn�~[[h�d̂i�h̀[_[̂Ym�ĉ�_abZ�X]̀j�d_�YZ[�\]̂_ỲabYc]̂�sd̂de[̀�jdt�h̀[_b̀co[m�d̂�cY[jcu[i�dbb]âYĉe�Y]e[YZ[̀�pcYZ�dhh̀]h̀cdY[�_ahh]̀Yĉe�idYd��x̂n[__�]YZ[̀pc_[�h̀]gci[i�ĉ�YZ[�\]̂ỲdbY�f]baj[̂Y_m�b]_Y_�X]̀�YZ[�hàh]_[_�]X�YZc_�l[bYc]̂�������_Zdnn�o[�ncjcY[i�Y]�YZ[�X]nn]pĉeqUr �bYadn�b]_Y_�]X�ndo]̀m�ĉbnaiĉe�_]bcdn�_[bàcYtm�]ni�de[�d̂i�â[jhn]tj[̂Y�ĉ_àd̂b[m�X̀ĉe[�o[̂[XcY_�[̀yac̀[i�ot�dè[[j[̂Y�]̀�ba_Y]jm�d̂i�p]̀~[̀_�b]jh[̂_dYc]̂�ĉ_àd̂b[vUw �bYadn�b]_Y_�]X�jdY[̀cdn_m�_ahhnc[_m�d̂i�[yachj[̂Ym�ĉbnaiĉe�b]_Y�]X�Ỳd̂_h]̀YdYc]̂m�pZ[YZ[̀�ĉb]̀h]̀dY[i�]̀�b]̂_aj[ivUV �bYadn�̀[̂Ydn�b]_Y_�]X�jdbZĉ[̀t�d̂i�[yachj[̂Ym�[{bna_cg[�]X�Zd̂i�Y]]n_m�̀[̂Y[i�X̀]j�YZc̀i�hd̀Yc[_v�d̂iU� �bYadn�b]_Y_�]X�h̀[jcaj_�X]̀�dnn�o]̂i_�d̂i�ĉ_àd̂b[m�h[̀jcY�X[[_m�d̂i�_dn[_m�a_[�]̀�_cjcnd̀�Yd{[_�̀[ndY[i�Y]�YZ[�diicYc]̂dn�p]̀~��S�TUVU��WX�YZ[�\]̂ỲdbY]̀�ic_dè[[_�pcYZ�YZ[�dika_Yj[̂Y�ĉ�YZ[�\]̂ỲdbY��cj[m�YZ[�\]̂ỲdbY]̀�jdt�jd~[�d�\ndcj�ĉ�dbb]̀id̂b[�pcYZ�dhhncbdon[�h̀]gc_c]̂_�]X��̀Ycbn[����S�TUVU��xh]̂�̀[b[chY�]X�d�\]̂_ỲabYc]̂�\Zd̂e[�fc̀[bYcg[m�YZ[�\]̂ỲdbY]̀�_Zdnn�h̀]jhYnt�h̀]b[[i�pcYZ�YZ[�bZd̂e[�ĉ�YZ[�}]̀~�ĉg]ng[i�d̂i�digc_[�YZ[�\]̂_ỲabYc]̂�sd̂de[̀�]X�YZ[�\]̂ỲdbY]̀|_�dè[[j[̂Y�]̀�ic_dè[[j[̂Y�pcYZ�z���YZ[�j[YZ]im�cX�d̂tm�h̀]gci[i�ĉ�YZ[�\]̂_ỲabYc]̂�\Zd̂e[�fc̀[bYcg[�X]̀�i[Y[̀jĉĉe�YZ[�h̀]h]_[i�dika_Yj[̂Y�ĉ�YZ[�\]̂ỲdbY�laj�]̀�\]̂ỲdbY��cj[�]̀�z���YZ[�dj]âY�]X�YZ[�ĉb̀[d_[�]̀�i[b̀[d_[�ĉ�YZ[�\]̂ỲdbY�laj�d̂i�\]̂ỲdbY��cj[�d_�h̀]gci[i�ĉ�l[bYc]̂�����������̂t�bndcj_�ja_Y�o[�Xcn[i�ĉ�dbb]̀id̂b[�pcYZ�YZ[�̀[yac̀[j[̂Y_�_[Y�X]̀YZ�ĉ��̀Ycbn[����]X�YZ[_[��[̂[̀dn�\]̂icYc]̂_���dcnà[�Y]�Ycj[nt�Xcn[�d̂t�bndcj�ĉ�dbb]̀id̂b[�pcYZ�̀[yac̀[j[̂Y_�_[Y�X]̀YZ�YZ[̀[ĉ�_Zdnn�b]̂_YcYaY[�d�pdcg[̀�]X�_abZ�bndcj�S�TUVUT���\]̂_ỲabYc]̂�\Zd̂e[�fc̀[bYcg[�_cê[i�ot�YZ[�\]̂ỲdbY]̀�ĉicbdY[_�YZ[�\]̂ỲdbY]̀|_�dè[[j[̂Y�YZ[̀[pcYZm�ĉbnaiĉe�dika_Yj[̂Y�ĉ�\]̂ỲdbY�laj�d̂i�\]̂ỲdbY��cj[�]̀�YZ[�j[YZ]i�X]̀�i[Y[̀jĉĉe�YZ[j��labZ�dè[[j[̂Y�_Zdnn�o[�[XX[bYcg[�cjj[icdY[nt�d̂i�_Zdnn�o[�̀[b]̀i[i�d_�d�\Zd̂e[��̀i[̀�S�TUVU��}Z[̂�YZ[��p̂ [̀�]̀��̀bZcY[bY�̀[ya[_Y�YZdY�h]̀Yc]̂_�]X�YZ[�\]̂ỲdbY]̀|_�}]̀~�]̀ceĉdnnt�ĉbnai[i�ĉ�YZ[�f̀dpĉe_�]̀�lh[bcXcbdYc]̂_�o[�i[n[Y[i�d̂i�pZcbZ�pcnn�̀[_anY�ĉ�d�̀[iabYc]̂�]X�YZ[�\]̂ỲdbY�lajm�YZ[��̀bZcY[bY�_Zdnn�[̀ya[_Y�YZdY�YZ[�\]̂ỲdbY]̀�_aojcY�cY_�h̀]h]_dn�X]̀�i[n[Yĉe�YZ[�_b]h[�]X�_abZ�}]̀~�X̀]j�YZ[�\]̂ỲdbY���Z[�\]̂ỲdbY]̀|_�h̀]h]_dn�_Zdnn�ĉbnai[�d�b]jhn[Y[�cY[jcudYc]̂�]X�YZ[�b]_Y_�d__]bcdY[i�pcYZ�i[iabYĉe�_abZ�}]̀~�ĉbnaiĉe�ndo]̀m�jdY[̀cdn_m�]g[̀Z[di�d̂i�h̀]XcY���Z[�\]̂ỲdbY]̀�_Zdnn�̂]Y�o[�[̂YcYn[i�Y]�̀[Ydĉ�cY_�]g[̀Z[di�]̀�h̀]XcY�X]̀�_abZ�p]̀~�]̂̀�_Zdnn�d̂t�]X�cY_�laob]̂ỲdbY]̀_�pZcbZ�p[̀[�Y]�h[̀X]̀j�YZ[�p]̀~�o[ĉe�i[iabY[i�X̀]j�YZ[�\]̂ỲdbY]̀|_�_b]h[�]X�}]̀~���iicYc]̂dnntm�YZ[�\]̂ỲdbY]̀�_Zdnn�̀[Xn[bY�YZ[�̀[iab[i�b]_Y�]X�h̀[jcaj_�]̂�o]̂i_�pZcbZ�d̀[�Y]�o[�_ahhnc[i�Z[̀[ĉ�d_�d�̀[_anY�]X�_abZ�bZd̂e[��}Z[̂�o]YZ�diicYc]̂_�d̂i�b̀[icY_�b]g[̀ĉe�̀[ndY[i�}]̀~�]̀�_ao_YcYaYc]̂_�d̀[�ĉg]ng[i�ĉ�d�bZd̂e[m�YZ[�dnn]pd̂b[�X]̀�]g[̀Z[di�d̂i�h̀]XcY�_Zdnn�o[�Xceà[i�]̂�YZ[�od_c_�]X�̂[Y�ĉb̀[d_[m�cX�d̂tm�pcYZ�̀[_h[bY�Y]�YZdY�bZd̂e[�S�TUVU���[̂iĉe�Xĉdn�i[Y[̀jĉdYc]̂�]X�YZ[�Y]Ydn�b]_Y�]X�d�\]̂_ỲabYc]̂�\Zd̂e[�fc̀[bYcg[�Y]�YZ[��p̂ [̀m�YZ[�\]̂ỲdbY]̀�jdt�̀[ya[_Y�hdtj[̂Y�X]̀�}]̀~�b]jhn[Y[i�âi[̀�YZ[�\]̂_ỲabYc]̂�\Zd̂e[�fc̀[bYcg[�ĉ��hhncbdYc]̂_�X]̀��dtj[̂Y���Z[�\]̂_ỲabYc]̂�sd̂de[̀�d̂i��̀bZcY[bY�pcnn�jd~[�d̂�ĉY[̀cj�i[Y[̀jĉdYc]̂�X]̀�hàh]_[_�]X�j]̂YZnt�b[̀YcXcbdYc]̂�X]̀�hdtj[̂Y�X]̀�YZ]_[�b]_Y_�d̂i�b[̀YcXt�X]̀�hdtj[̂Y�YZ[�dj]âY�YZdY�YZ[�\]̂_ỲabYc]̂�sd̂de[̀�d̂i��̀bZcY[bY�i[Y[̀jĉ[�Y]�
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ST�UTVWXYVSZ[�\]Ŵ_̀_Tab�cdT�_ŶTU_e�aT̂TUe_YV̂_XY�X̀�fXŴ�WdVZZ�Va\]Ŵ�̂dT�gXŶUVf̂�h]e�XY�̂dT�WVeT�SVW_W�VW�V�gdVYiT�jUaTUk�W]S\Tf̂�̂X�̂dT�U_id̂�X̀�T_̂dTU�lVÛ[�̂X�a_WViUTT�VYa�VWWTÛ�V�gZV_e�_Y�VffXUaVYfT�m_̂d�nÛ_fZT�opbq�rstsuv�wdTY�̂dT�jmYTU�VYa�gXŶUVf̂XU�ViUTT�m_̂d�V�aT̂TUe_YV̂_XY�eVaT�S[�̂dT�gXYŴU]f̂_XY�xVYViTU�VYa�nUfd_̂Tf̂�fXYfTUY_Yi�̂dT�Va\]ŴeTŶW�_Y�̂dT�gXŶUVf̂�h]e�VYa�gXŶUVf̂�c_eTk�XU�X̂dTUm_WT�UTVfd�ViUTTeTŶ�]lXY�̂dT�Va\]ŴeTŶWk�W]fd�ViUTTeTŶ�WdVZZ�ST�T̀̀Tf̂_yT�_eeTa_V̂TZ[�VYa�̂dT�gXYŴU]f̂_XY�xVYViTU�WdVZZ�lUTlVUT�V�gdVYiT�jUaTUb�gdVYiT�jUaTUW�eV[�ST�_WW]Ta�̀XU�VZZ�XU�VY[�lVÛ�X̀�V�gXYŴU]f̂_XY�gdVYiT�z_UTf̂_yTbq�rstsuu�cdT�Z_e_̂�̀XU�̂dT�fXeS_YTa�XyTUdTVa�VYa�lUX̀_̂�_YfZ]aTa�_Y�̂dT�̂X̂VZ�fXŴ�̂X�̂dT�jmYTU�WdVZZ�ST�SVWTa�XY�̂dT�X̀ZZXm_Yi�WfdTa]ZT{su |XU�̂dT�gXŶUVf̂XUk�̀XU�wXU}�lTÙXUeTa�S[�̂dT�gXŶUVf̂XU~W�XmY�̀XUfTWk�̀_̀̂TTY�lTUfTŶ��op���X̀�̂dT�a_UTf̂�fXŴ�̀XU�ZVSXU�VYa�eV̂TU_VZWbs� |XU�̂dT�gXŶUVf̂XUk�̀XU�wXU}�lTÙXUeTa�S[�̂dT�gXŶUVf̂XU~W�h]SfXŶUVf̂XUk�eV�_e]e�X̀�̀_yT�lTUfTŶ��p���X̀�̂dT�VeX]Ŷ�a]T�̂dT�h]SfXŶUVf̂XU�̀XU�̂dT�gXŶUVf̂XU~W�XyTUdTVa�VYa�lUX̀_̂b�|XU�̂dT�h]SfXŶUVf̂XUk�̀XU�wXU}�lTÙXUeTa�S[�̂dT�h]SfXŶUVf̂XU~W�XmY�̀XUfTWk�̂TY�lTUfTŶ��o����X̀�̂dT�a_UTf̂�fXŴ�̀XU�ZVSXU�VYa�eV̂TU_VZWb�cdT�̂X̂VZ�fXeS_YTa�XyTUdTVa�VYa�lUX̀_̂�̀XU�V�fdVYiT�XUaTU�WdVZZ�ST�Z_e_̂Ta�X̂�op��X̀�̂dT�a_UTf̂�fXŴ�UTiVUaZTWW�_̀�̂dT�wXU}�_W�lTÙXUeTa�S[�̂dT�gXŶUVf̂XU�XU�̂dT�h]SfXŶUVf̂XUbst cdT�eVU}]l�XY�VY[�lVÛ�X̀�̂dT�wXU}�V�h]SfXŶUVf̂XU�W]SfXŶUVf̂W�m_ZZ�ST�Z_e_̂Ta�̂X�XYT�XyTUdTVa�VYa�lUX̀_̂�̀_i]UTk�_Y�Vaa_̂_XY�̂X�̂dT�gXŶUVf̂XU~W�XyTUdTVa�VYa�lUX̀_̂�eVU}]lb�cdT�h]SfXŶUVf̂XU�VYa�h]S�W]SfXŶUVf̂XU�eV[�a_y_aT�̂dT�XyTUdTVa�VYa�lUX̀_̂�VeX]Ŷ�VW�̂dT[�ViUTT�]lXYb�s� gXŴ�̂X�md_fd�XyTUdTVa�VYa�lUX̀_̂�_W�̂X�ST�VllZ_Ta�WdVZZ�ST�aT̂TUe_YTa�_Y�VffXUaVYfT�m_̂d�hTf̂_XY��b�b�bs� �Y�XUaTU�̂X�̀Vf_Z_̂V̂T�fdTf}_Yi�X̀��]X̂V̂_XYW�̀XU�T�̂UVW�VYa�fUTa_̂Wk�VZZ�lUXlXWVZWk�T�fTl̂�̂dXWT�WX�e_YXU�d̂V̂�̂dT_U�lUXlU_T̂[�fVY�ST�WTTY�S[�_YWlTf̂_XYk�WdVZZ�ST�VffXelVY_Ta�S[�V�fXelZT̂T�_̂Te_�V̂_XY�X̀�fXŴW�_YfZ]a_Yi�ZVSXUk�eV̂TU_VZWk�VYa�W]SfXŶUVf̂Wb��VSXU�VYa�eV̂TU_VZ�WdVZZ�ST�_̂Te_�Ta�_Y�̂dT�eVYYTU�lUTWfU_STa�VSXyTb�wdTUT�eV\XU�fXŴ�_̂TeW�VUT�W]SfXŶUVf̂Wk�̂dT[�WdVZZ�ST�_̂Te_�Ta�VZWXbs� jyTUdTVa�VYa�lUX̀_̂�eVU}�]l�WdVZZ�_YfZ]aTk�S]̂�YX̂�ST�Z_e_̂Ta�̂Xk�̂dT�̀XZZXm_Yi{su dXeT�X̀̀_fT�T�lTYWT�s� _̀TZa�X̀̀_fT�T�lTYWT�st W]lTUy_W_XY�s� lUX\Tf̂�eVYViTeTŶ���TŴ_eV̂_XY��s� WeVZZ�̂XXZW���T�]_leTŶ�s� UTWTVUfd���ZV[X]̂�sr _YWlTf̂_XYW���lTUe_̂W�b� eV̂TU_VZ�dVYa_Yi�s� UTfXUa�aUVm_YiW{�VYasuv WV̀T̂[�VYa�fZTVY]lq�rs�������������������������� cdT�nUfd_̂Tf̂�eV[�XUaTU�e_YXU�fdVYiTW�_Y�̂dT�wXU}�̂dV̂�VUT�fXYW_ŴTŶ�m_̂d�̂dT�_ŶTŶ�X̀�̂dT�gXŶUVf̂�zXf]eTŶW�VYa�aX�YX̂�_YyXZyT�VY�Va\]ŴeTŶ�_Y�̂dT�gXŶUVf̂�h]e�XU�VY�T�̂TYW_XY�X̀�̂dT�gXŶUVf̂�c_eTb�cdT�nUfd_̂Tf̂~W�XUaTU�̀XU�e_YXU�fdVYiTW�WdVZZ�ST�_Y�mU_̂_Yib��̀�̂dT�gXŶUVf̂XU�STZ_TyTW�̂dV̂�̂dT�lUXlXWTa�e_YXU�fdVYiT�_Y�̂dT�wXU}�m_ZZ�V̀̀Tf̂�̂dT�gXŶUVf̂�h]e�XU�gXŶUVf̂�c_eTk�̂dT�gXŶUVf̂XU�WdVZZ�YX̂_̀[�̂dT�gXYŴU]f̂_XY�xVYViTU�VYa�WdVZZ�YX̂�lUXfTTa�̂X�_elZTeTŶ�̂dT�fdVYiT�_Y�̂dT�wXU}b��̀�̂dT�gXŶUVf̂XU�lTÙXUeW�̂dT�wXU}�WT̂�̀XÛd�_Y�̂dT�nUfd_̂Tf̂~W�XUaTU�̀XU�V�e_YXU�fdVYiT�m_̂dX]̂�lU_XU�YX̂_fT�̂X�̂dT�gXYŴU]f̂_XY�xVYViTU�̂dV̂�W]fd�fdVYiT�m_ZZ�V̀̀Tf̂�̂dT�gXŶUVf̂�h]e�XU�gXŶUVf̂�c_eTk�̂dT�gXŶUVf̂XU�mV_yTW�VY[�Va\]ŴeTŶ�̂X�̂dT�gXŶUVf̂�h]e�XU�T�̂TYW_XY�X̀�̂dT�gXŶUVf̂�c_eTb¡¢£¤�¥¦�����£¤�¦q��su�§�̈��������q��susu�©YZTWW�X̂dTUm_WT�lUXy_aTak�gXŶUVf̂�c_eT�_W�̂dT�lTU_Xa�X̀�̂_eTk�_YfZ]a_Yi�V]̂dXU_�Ta�Va\]ŴeTŶWk�VZZX̂̂Ta�_Y�d̂T�gXŶUVf̂�zXf]eTŶW�̀XU�h]SŴVŶ_VZ�gXelZT̂_XY�X̀�̂dT�wXU}bq��sus��cdT�aV̂T�X̀�fXeeTYfTeTŶ�X̀�̂dT�wXU}�_W�̂dT�aV̂T�TŴVSZ_WdTa�_Y�̂dT�niUTTeTŶb�cdT�aV̂T�WdVZZ�YX̂�ST�lXŴlXYTa�XU�T�̂TYaTa�S[�̂dT�̀V_Z]UT�̂X�Vf̂�X̀�̂dT�gXŶUVf̂XU�XU�lTUWXYW�XU�TŶ_̂_TW�̀XU�mdXe�̂dT�gXŶUVf̂XU�_W�UTWlXYW_SZT�̂X�Vf̂bq��sust�cdT�aV̂T�X̀�h]SŴVŶ_VZ�gXelZT̂_XY�_W�̂dT�aV̂T�fTÛ_̀_Ta�S[�̂dT�nUfd_̂Tf̂�_Y�VffXUaVYfT�m_̂d�hTf̂_XY�ªb«b�cdT�aV̂T�X̀�̀_YVZ�fXelZT̂_XY�_W�̂dT�aV̂T�fTÛ_̀_Ta�S[�̂dT�nUfd_̂Tf̂�VYa�jmYTU�_Y�VffXUaVYfT�m_̂d�hTf̂_XY�ªbo�b�©YZTWW�
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��KN� O = P=P"@ DQ RR

STUVWXYZV�[\WVV]�Ŷ�XWYTŶ\�_̀�TUV�aX̂VWb�TUV�cŜTW[dTSW�[\WVVZ�TU[T�eŶ[f�cSghfVTYŜ�ZU[ff�SddiW�̂ST�gSWV�TU[̂�jk�d[fV̂][W�][̀Z�[lTVW�TUV�][TV�Sl�mi_ZT[̂TY[f�cSghfVTYŜno�pqrqs�tUV�TVWg�u][̀u�[Z�iZV]�Ŷ�TUV�cŜTW[dT�vSdigV̂TZ�ZU[ff�gV[̂�d[fV̂][W�][̀�îfVZZ�STUVWXYZV�ZhVdYlYd[ff̀�]VlŶV]no�pqrqw�xSWy�WVg[ŶŶ\�TS�_V�dSghfVTV]�[lTVW�mi_ZT[̂TY[f�cSghfVTYŜb�ZU[ff�_V�fYgYTV]�TS�YTVgZ�XUYdU�d[̂�SW]Ŷ[WYf̀�_V�dSghfVTV]�XYTUŶ�[�TUYWT̀�zjk{�][̀�hVWYS]�zŜV�gŜTU{�_VlSWV�lŶ[f�h[̀gV̂T�YZ�g[]Vno�pq|�}~��~������������������o�pq|qr�tYgV�fYgYTZ�ZT[TV]�Ŷ�TUV�cŜTW[dT�vSdigV̂TZ�[WV�Sl�TUV�VZZV̂dV�Sl�TUV�cŜTW[dTn��̀�V�VdiTŶ\�TUV��\WVVgV̂Tb�TUV�cŜTW[dTSW�dŜlYWgZ�TU[T�TUV�cŜTW[dT�tYgV�YZ�[�WV[ZŜ[_fV�hVWYS]�lSW�hVWlSWgŶ\�TUV�xSWyno�pq|q|�tUV�cŜTW[dTSW�ZU[ff�̂ST�ŷSXŶ\f̀b�V�dVhT�_̀�[\WVVgV̂T�SW�ŶZTWidTYŜ�Sl�TUV�aX̂VW�Ŷ�XWYTŶ\b�dSggV̂dV�TUV�xSWy�hWYSW�TS�TUV�VllVdTY�V�][TV�Sl�ŶZiW[̂dV�WV�iYWV]�TS�_V�liŴYZUV]�_̀�TUV�cŜTW[dTSW�[̂]�aX̂VW�[̂]�TUV�aX̂VW�Z�[hhWS�[f�Sl�ZidU�ŶZiW[̂dVn�tUV�][TV�Sl�dSggV̂dVgV̂T�Sl�TUV�xSWy�ZU[ff�̂ST�_V�dU[̂\V]�_̀�TUV�VllVdTY�V�][TV�Sl�ZidU�ŶZiW[̂dVn�tUV�xSWy�d[̂�̂ST�ZT[WT�îTYf�TUV�WV�iYWV]�ŶZiW[̂dV�[̂]�_Ŝ]Z�[WV�hWS�Y]V]�[̂]�TUV�cŜTW[dT�U[Z�_VV̂�V�VdiTV]no�pq|q��tUV�cŜTW[dTSW�ZU[ff�hWSdVV]�V�hV]YTYSiZf̀�XYTU�[]V�i[TV�lSWdVZ�[̂]�ZU[ff�[dUYV�V�mi_ZT[̂TY[f�cSghfVTYŜ�[̂]�lŶ[f�dSghfVTYŜ�XYTUŶ�TUV�cŜTW[dT�tYgVn�tUV�cŜTW[dTSW�[\WVVZ�TU[T�TUV�xSWy�ZU[ff�_V�hWSZVdiTV]�WV\if[Wf̀b�]YfY\V̂Tf̀�[̂]�îŶTVWWihTV]f̀�[T�ZidU�W[TV�Sl�hWS\WVZZ�[Z�XYff�V̂ZiWV�liff�dSghfVTYŜ�TUVWVSl�XYTUŶ�TUV�cŜTW[dT�tYgV�ZhVdYlYV]�[̂]b�liWTUVWb�TS�hWS�Y]V�ZidU�hWSTVdTYŜZ�[Z�g[̀�_V�̂VdVZZ[Ẁn��T�YZ�V�hWVZZf̀�î]VWZTSS]�[̂]�[\WVV]�_̀�TUV�cŜTW[dTSW�TU[T�TUV�TYgV�lSW�TUV�Zi_ZT[̂TY[f�[̂]�lŶ[f�dSghfVTYŜ�Sl�TUV�xSWy�YZ�[�WV[ZŜ[_fV�TYgV�lSW�YTZ�dSghfVTYŜb�T[yŶ\�ŶTS�dŜZY]VW[TYŜb�[gŜ\�STUVW�TUŶ\Zb�TUV�[�VW[\V�dfYg[TYd�W[̂\V�[̂]�iZi[f�XV[TUVW�dŜ]YTYŜZ�hWV�[YfŶ\�Ŷ�TUV��WS�VdT�Z�fSd[fYT̀no�pq|qs��̂�̂S�d[ZV�ZU[ff�TUV�cŜTW[dTSW�]Vf[̀�TUV�hWS\WVZZ�Sl�TUV�xSWyb�SW�[̂ �̀h[WT�TUVWVSlb�Ŝ�[ddSîT�Sl�dU[̂\VZ�Ŷ��TUV�xSWy�SW�]YZhiTVZ�d[iZV]�_̀�hWShSZV]�SW�SW]VWV]�dU[̂\VZ�Ŷ�TUV�xSWy�zŶdfi]Ŷ\�TUV�V�iYT[_fV��[fiV�Sl�TUV�dU[̂\VZ{b�SW�[̂ �̀]YZhiTVZ�SW�]YZ[\WVVgV̂TZ�[Z�TS�TUV�xSWy�SW�V�TW[�XSWyno�pq|qw��l�TUV�cŜTW[dTSW�]SVZ�̂ST�[dUYV�V�TUV�dSghfVTYŜ�][TV�[̂]�gYfVZTŜV�][TV�lSW�V[dU�XSWy�YTVg�Ŷ�TUV�cŜTW[dTb�[�gYfVZTŜV�SW�dWYTYd[f�h[TU�][TV�WVlfVdTV]�Ŝ�TUV��WS�VdT�mdUV]ifVb�SW�TUV�][TV�Sl�mi_ZT[̂TY[f�cSghfVTYŜ�lSW�TUV�xSWy�SW�[̂ �̀h[WT�TUVWVSlb�TUV�cŜTW[dTSW�ZU[ff�_V�WVZhŜZY_fV�lSW�[ff�]YWVdT�[̂]�dŜZV�iV̂TY[f�][g[\VZ�TS�aX̂VW�[WYZŶ\�lWSg�[̂ �̀]Vf[̀�Sl�TUV�cŜTW[dTSWb�YTZ�mi_�cŜTW[dTSWZb�mi_�Zi_dŜTW[dTSWZb�[̂]�ZihhfYVWZb�Ŷ�hVWlSWgŶ\�SW�dSghfVTŶ\�TUV�xSWy�Ŷ�[ddSW][̂dV�XYTU�TUV�TYgV�WV�iYWVgV̂TZ�Sl�TUV�cŜTW[dTb�_̀�X[̀�Sl�V�[ghfV�_iT�̂ST�[Z�[�fYgYT[TYŜ��zY{�[]]YTYŜ[f�[WdUYTVdTiW[f�[̂]�dŜZTWidTYŜ�g[̂[\VgV̂T�lVVZ�WVf[TV]�TS�V�TV̂]V]�ZVW�YdVZ��zYY{�[]]YTYŜ[f�hWS�VdT�g[̂[\VgV̂T�dSZTZ��zYYY{�lŶ[̂dŶ\�dSZTZ�zŶdfi]Ŷ\�]Vf[̀V]�SW�fSZT�mT[TV��iYf]Ŷ\��Y]{��z�Y{�TVghSW[Ẁ�ZTSW[\V�[̂]�]YZfSd[TYŜ�dSZTZ��[̂]�z�{�dSZTZ�WVf[TV]�TS�TUV�]YZWihTYŜ�SW�WVfSd[TYŜ�Sl�TUV�aX̂VW�Z�hVWZŜ V̂fb�[d[]VgYd�[̂]�STUVW�]Vh[WTgV̂TZb�Ŷdfi]Ŷ\�V�iYhgV̂T�[̂]�g[dUŶVẀb�[llVdTV]�_̀�TUV�aX̂VW�Z�Ŷ[_YfYT̀�TS�TYgVf̀�Sddih̀�TUV��WS�VdT�l[dYfYTYVZn�tUV�aX̂VW�ZU[ff�U[�V�TUV�WY\UT�TS�]V]idT�TUV�[gSîT�Sl�TUV�lSWV\SŶ\�][g[\VZ�lWSg�[̂ �̀h[̀gV̂T�TUV̂�]iV�SW�TUVWV[lTVW�_VdSgŶ\�]iV�lWSg�TUV�aX̂VW�TS�TUV�cŜTW[dTSWn��l�TUV�cŜTW[dT�mig�YZ�V�U[iZTV]b�TUV�cŜTW[dTSW�ZU[ff�h[̀�ZidU�[gSîTZ�TS�TUV�aX̂VW�Ŝ�]Vg[̂]no�pq|q���̂�TUV�V�V̂T�TUV�cŜTW[dTSW�l[YfZ�TS�dSghfVTV�[ff�xSWy�î]VW�TUYZ�cŜTW[dT�_̀�Z[Y]�ZdUV]ifV]�][TVZb�TUV�cŜTW[dTSW�XYff�̂ST�_V�hVWgYTTV]�TS�hVWlSWg�[̂ �̀XSWy�]iWŶ\�̂SWg[f�ZdUSSf�USiWZ�XYTUSiT�TUV�V�hWVZZ�XWYTTV̂�[iTUSWY�[TYŜ�Sl�TUV�aX̂VWn�midU�xSWy�ZU[ff�Ŝf̀�_V�hVWlSWgV]�[lTVW�ZdUSSf�USiWZb�m[TiW][̀Zb�mî][̀Zb�USfY][̀Z�SW�hVWYS]Z�XUV̂�ZdUSSf�YZ�îSddihYV]�[T�̂S�[]]YTYŜ[f�dSZT�Sl�[̂ �̀yŶ]�TS�TUV�aX̂VWn��̂�[]]YTYŜ�TS�][g[\VZ�ŶdiWWV]�_̀�TUV�aX̂VW�Ŷ�dŜ V̂dTYŜ�XYTU�TUV�cŜTW[dTSW�Z�]Vf[̀b�TUV�cŜTW[dTSW�ZU[ff�_V�fY[_fV�lSW�[ff�dSZTZ�ŶdiWWV]�_̀�TUV�aX̂VW�TS�hWS�Y]V�ZT[llb��WdUYTVdT�[̂]�cŜZTWidTYŜ��[̂[\VW�hVWZŜ V̂f�[Z�WV�iYWV]�TS�g[yV�l[dYfYT̀�[ddVZZY_fV�_̀�cŜTW[dTSW�[̂]�hVWlSWg�ŶZhVdTYŜZ�]iWŶ\�ZidU�Sll�USiWZno�pq|q��tUV�cŜTW[dTSW�î]VWZT[̂]Z�TU[T�Ŷ�SW]VW�TS�gVVT�TUV�WV�iYWVgV̂TZ�Sl�TUV��WS�VdT�ZdUV]ifVb�Ŷdfi]Ŷ\�ŶTVWgYTTV̂T�gYfVZTŜV�[̂]�dWYTYd[f�h[TU�][TVZ�ZVT�lSWTU�Ŷ�TUV�cŜTW[dT�vSdigV̂TZb�YT�g[̀�_V�WV�iYWV]�TS�XSWy�YTZ�hVWZŜ V̂f�[̂]�V�iYhgV̂T�S�VWTYgV�Ŝ�WV\if[W�XSWy�][̀Z�[̂]�Ŝ�m[TiW][̀Z�[̂]�USfY][̀Zb�TUV�dSZT�Sl�XUYdU�YZ�Ŷdfi]V]�Ŷ�TUV�cŜTW[dT�mign��l�TUV�aX̂VW�ZhVdYlYd[ff̀�[hhWS�VZ�Ŷ�XWYTŶ\�WVYg_iWZVgV̂T�lSW�S�VWTYgVb�TUV�cŜTW[dTSW�ZU[ff�_V�h[Y]�_̀�TUV�aX̂VW�Ŝ�TUV�_[ZYZ�Sl�TUV�hWVgYig�h[̀gV̂Tn
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T�UVWVU�XYZ�[\]Ẑ�_Ỳaa�ỲbZ�cYZ�̂deYc�̀c�̀]f�cdgZ�ch�ghidjf�cYZ�k̂hlZmc�nmYZioaZp�ch�_o_qZ]ir�iZàf�ĥ�̀mmZaẐ̀cZr�d]�\YhaZ�ĥ�d]�q̀ ĉr�cYZ�mhggZ]mZgZ]c�ĥ�ZsZmocdh]�hj�cYZ�tĥu�ĥ�̀]f�qhcdh]�cYẐZhj�ĥ�ch�b̀ f̂�cYZ�_ZvoZ]mZ�cYẐZhjp�]̀i�ch�q̂Z_m̂dwZ�cYZ�cdgZr�ĥiẐ�̀]i�q̂dĥdcf�hj�cYZ�b̀ d̂ho_�qĥcdh]_�hj�cYZ�tĥur�̀]i�̀aa�hcYẐ�g̀ccẐ_�̂Zàcd]e�ch�cYZ�_mYZioad]e�hj�cYZ�tĥux�XYZ�yh]ĉ̀mcĥ�_Ỳaa�]hc�wZ�Z]cdcaZi�ch�̀iidcdh]̀a�mhgqZ]_̀cdh]�jĥ�̀]f�_omY�iZmd_dh]_�g̀iZ�wf�cYZ�[\]ẐxT�UVz�{|}~���~������|�������������|T�UVzV���j�cYZ�yh]ĉ̀mcĥ�d_�iZàfZi�d]�cYZ�mhggZ]mZgZ]c�ĥ�q̂hêZ__�hj�cYZ�tĥu�̀_�̀�̂Z_oac�hj���mc_�hj��hi��_omY�̀_�cĥ]̀ihr�jahhir�Yô̂dm̀]Zr�q̀]iZgdm_��_ZZ�ZsmZqcdh]�wZah\�r�ZqdiZgdm_r�Zcmx�g̀ud]e�qẐjĥg̀]mZ�cZgqĥ̀ d̂af�dgqh__dwaZ�p�cYZ�]ZeadeZ]c�̀mc_�ĥ�hgd__dh]_�hj�cYZ�[\]Ẑr��̂mYdcZmcr�yh]_ĉomcdh]�� ]̀̀eẐr�hcYẐ�yh]ĉ̀mcĥ_r�ĥ�cYZd̂�̀eZ]c_�ĥ�ZgqahfZZ_p�_ĉduZ_r�ahmuhoc_�ĥ�hcYẐ�àwĥ�id_côẁ]mZ_��]hc�̀̂d_d]e�ĵhg�cYZ�àwĥ�q̂̀ mcdmZ_�hj�yh]ĉ̀mcĥ�ĥ�dc_�nowmh]ĉ̀mcĥ_r�noqqadẐ_r�ĥ�now�_owmh]ĉ̀mcĥ_�ch�mhgqaf�\dcY�cYZd̂�hwadècdh]_�̀̂d_d]e�o]iẐ�cYZ�yh]ĉ̀mc�p�o]o_òaaf�̀ibẐ_Z�\Z̀cYẐ�mh]idcdh]_p�ĵZdeYc�Zgẁ êhZ_��q̂hbdiZi�cỲc�iZàf_�wf�cYZ�yh]ĉ̀mcĥr�dc_�nowmh]ĉ̀mcĥ_r�now�_owmh]ĉ̀mcĥ_�ĥ�noqqadẐ_�ih�]hc�mh]_cdcocZ�̀]�Zsmo_̀waZ�m̀o_Z�hj�iZàf�p�mỲ]eZ_�d]�cYZ�\ĥu�ch�wZ�qẐjĥgZi�wf�cYZ�yh]ĉ̀mcĥ��]hc�m̀o_Zi�ĥ�̂Z_oacd]e�ĵhg�cYZ�j̀daôZ�hj�cYZ�yh]ĉ̀mcĥ�ĥ�dc_�nowmh]ĉ̀mcĥ_r�noqqadẐ_�ĥ�now�_owmh]ĉ̀mcĥ_�p�ĥ�mỲ]eZ_�ch�à\_�ĥ�̂Zeoàcdh]_�̀jcẐ�cYZ�ZjjZmcdbZ�ìcZ�hj�cYZ�yh]ĉ̀mcr�q̂hbdiZi�cYZ�yh]ĉ̀mcĥ�Ỳ_�o_Zi�̀aa�̂Z̀_h]̀waZ�Zjjĥc_�ch�gdcdècZ�cYZ�jĥZehd]e�m̀o_Z_p�cYZ]�cYZ�yh]ĉ̀mcĥ�_Ỳaa�wZ�Z]cdcaZi�ch��̀ìf�jĥ�ìf�ZscZ]_dh]�hj�cYZ�yh]ĉ̀mc�XdgZ�jĥ�cYZ�Z_c̀wad_YZi�iZàf�ch�cYZ�m̂dcdm̀a�q̀cY�hj�cYZ�tĥu�_owlZmc�ch�cYZ�q̂hbd_dh]_�hj�cYd_��̂cdmaZ���̀]i��̂cdmaZ���x��aa�hcYẐ�iZàf_�hj�cYZ�k̂hlZmcr�d]maoid]e�woc�]hc�adgdcZi�chr��̂mYdcZmc�ẐbdZ\�̀]i�ĥ�̀qq̂hb̀a�hj�_Yhq�î̀ \d]e_�ĥ�hcYẐ�_owgdcc̀a_r�̂ZvoZ_c_�jĥ�d]jĥg̀cdh]r�mà̂djdm̀cdh]_r�_̀gqaZ_r�̀]i�mỲ]eZ�ĥiẐ_p�[\]Ẑ�_mYZioaZp��̂mYdcZmc�mẐcdjdm̀cdh]�hj�q̀fgZ]cp�q̀fgZ]c�wf�[\]Ẑ�hj�yh]ĉ̀mcĥ�_��qqadm̀cdh]�jĥ�k̀fgZ]cp�mhĥid]̀cdh]�̀gh]e�cYZ��oacdqaZ�k̂dgZ�yh]ĉ̀mcĥ_p�o]̀b̀dàwdadcf�hj�g̀cẐd̀a_�̀]i�ĥ�ZvodqgZ]cp�_ôbZfd]e�cZ_cd]ep�mah_Zhocr�Zcmx�̀̂Z�iZZgZi�ch�wZ�jĥZ_ZZ̀waZ�̀]i�mh]cZgqàcZi�̀]ir�cYẐZjĥZr�_Ỳaa�]hc�jĥg�cYZ�ẁ_d_�jĥ�̀�màdg�jĥ�̀]�ZscZ]_dh]�hj�cdgZ�ĥ�̀iidcdh]̀a�mhgqZ]_̀cdh]�wf�cYZ�yh]ĉ̀mcĥx��yh]idcdh]_�m̀o_Zi�wf�cYZ�y[�������q̀]iZgdm�ĥ�ZqdiZgdmr�ĥ�̀]f�b̀ d̂̀]c_�hj�cYZ�id_Z̀_Zr�_Ỳaa�]hc�jĥg�cYZ�ẁ_d_�hj�̀]�Zsmo_Z�o]iẐ�cYd_�_Zmcdh]x���h�̀iidcdh]̀a�cdgZ�ĥ�mhgqZ]_̀cdh]�_Ỳaa�wZ�q̂hbdiZi�ch�cYZ�yh]ĉ̀mcĥ�jĥ�y[�������ĥ�̀]f�b̀ d̂̀]cxT�UVzV�V��XYZ�yh]ĉ̀mcĥ�jôcYẐ�̀mu]h\aZieZ_�̀]i�̀êZZ_�cỲc�̀ilo_cgZ]c_�d]�cYZ�yh]ĉ̀mc�XdgZ�\daa�wZ�qẐgdccZi�jĥ��̀iZàf�h]af�ch�cYZ�ZscZ]c�_omY�iZàf�����d_�]hc�m̀o_Zi�ĥ�mhoai�]hc�ỲbZ�wZZ]�̀]cdmdq̀cZi�wf�cYZ�yh]ĉ̀mcĥr�����mhoai�]hc�wZ�adgdcZi�ĥ�̀bhdiZi�wf�cYZ�yh]ĉ̀mcĥ�_�cdgZaf�]hcdmZ�ch�cYZ�[\]Ẑ�hj�cYZ�iZàf�ĥ�̂Z̀_h]̀waZ�aduZadYhhi�cỲc�̀�iZàf�\daa�hmmôr�̀]i�� ��d_�hj�̀�iồ cdh]�hj�gĥZ�cỲ]�h]Z�����ìfx�T�UVzV�VW�XYZ�yh]ĉ̀mcĥ�_�d]̀wdadcf�ch�_ZmôZ�_ojjdmdZ]c�qẐ_h]]Za�jĥ�cYZ�qẐjĥg̀]mZ�hj�cYZ�tĥu�_Ỳaa�]hc�mh]_cdcocZ��̀ẁ_d_�jĥ�̀]�ZscZ]_dh]�hj�cdgZx�XYZ�yh]ĉ̀mcĥ�_Ỳaa�]hc�wZ�Z]cdcaZi�ch�̀]�ZscZ]_dh]�hj�cdgZ�dj�cYZ��̂mYdcZmc�ĥ�yh]_ĉomcdh]�� ]̀̀eẐ�_chq_�cYZ�tĥu�ioZ�ch�cYZ�Zsd_cZ]mZ�hj�ĥ�̂Z̀_h]̀waZ�_o_qdmdh]�hj�̀�iZjdmdZ]mf�d]�cYZ�tĥuxT�UVzV�Vz��]�ZscZ]_dh]�hj�cYZ�yh]ĉ̀mc�XdgZr�dj�̂ZvoZ_cZi�wf�cYZ�yh]ĉ̀mcĥr�_Ỳaa�h]af�wZ�mh]_diẐZi�̀jcẐ�cYZ�yh]ĉ̀mcĥ�Ỳ_�g̀iZ�̂Z̀_h]̀waZ�Zjjĥc�ch�̂ZmhbẐ�cYZ�ah_c�cdgZx��]�ZscZ]_dh]r�ĥ�ZscZ]_dh]_r�hj�cdgZ�g̀f�wZ�ề ]cZi�_owlZmc�ch�cYZ�q̂hbd_dh]_�hj�cYd_��̂cdmaZ��r�woc�h]af�̀jcẐ�\̂dccZ]�̀qqadm̀cdh]�cYẐZjĥZ�wf�cYZ�yh]ĉ̀mcĥx��]�ZscZ]_dh]�hj�cdgZ�_Ỳaa�wZ�h]af�jĥ�cYZ�]ogwẐ�hj�ìf_�hj�iZàf�\YdmY�cYZ��̂mYdcZmc�g̀f�iZcẐgd]Z�ch�wZ�ioZ�_haZaf�ch�cYZ�m̀o_Z_�_Zc�jĥcY�d]�cYZ�̀qqadm̀cdh]�jĥ�ZscZ]_dh]�hj�cdgZx�XYZ�yh]ĉ̀mcĥ�_Ỳaa�]hc�wZ�Z]cdcaZi�ch�̂ZmZdbZ�̀�_Zq̀^̀cZ�ZscZ]_dh]�hj�cdgZ�jĥ�Z̀mY�h]Z�hj�_ZbẐ̀a�m̀o_Z_�hj�iZàf�hqẐ̀cd]e�mh]mô̂Z]cafp�woc�dj�̀c�̀aar�h]af�cYZ�̀mcòa�qẐdhi�hj�iZàf�̀_�iZcẐgd]Zi�wf�cYZ�yh]_ĉomcdh]�� ]̀̀eẐ�ĥ��̂mYdcZmcxT�UVzV�V¡��aa�̂ZvoZ_c_�jĥ�̀iidcdh]̀a�cdgZ�_Ỳaa�wZ�g̀iZ�d]�\̂dcd]er�iZadbẐZi�ch�cYZ�yh]_ĉomcdh]�� ]̀̀eẐ�\dcYd]�jdbZ�����ìf_�ĵhg�cYZ�cdgZ�\YZ]�cYZ�md̂mog_c̀]mZ�\dcY�qhcZ]cd̀a�jĥ�iZàf�wZmhgZ_�̂Z̀_h]̀waf�u]h\]�ch�cYZ�yh]ĉ̀mcĥr�_oqqĥcZi�wf�ihmogZ]c̀cdh]�\YdmY�iZgh]_ĉ̀cZ_�ch�cYZ��̂mYdcZmc�̀]i�yh]_ĉomcdh]�� ]̀̀eẐ�_�_̀cd_j̀mcdh]�cỲc�cYZ�m̂dcdm̀a�q̀cY�hj�cYZ�tĥu�Ỳ_�wZZ]�_de]djdm̀]caf�̀acẐZi�wf�cYZ�iZàf_�ch�cYZ�̀mcdbdcdZ_�d]�voZ_cdh]r�̀]i�cỲc�cYZ�k̂hlZmc�_mYZioaZ�m̀]]hc�wZ�g̀d]c̀d]Zi�wf�̂Z�ĥiẐd]e�hcYẐ�̀mcdbdcdZ_�\dcYd]�cYZ�k̂hlZmc�̀c�]h�mh_cx�XYd_�̂ZvoZ_c�_Ỳaa�̀a_h�mh]c̀d]r�̀c�̀�gd]dgogr�cYZ�jhaah\d]e�d]jĥg̀cdh]������ìcZ�hj�_c̀̂c�hj�iZàfp�����_qZmdjdm�m̀o_Z�hj�iZàfp�� ��ZjjZmc�hj�iZàf�h]�mh]_ĉomcdh]�q̂hêZ__p�̀]i��¢��ìcZ�hj�cẐgd]̀cdh]�hj�iZàfx�£qh]�̂ZmZdqc�hj�cYZ�yh]ĉ̀mcĥ�_�̂ZvoZ_c�jĥ�̀]�ZscZ]_dh]�hj�cdgZr�cYZ�[\]Ẑ�\daa�̀_mẐc̀d]�cYZ�j̀mc_�̀]i�ZscZ]c�hj�cYZ�iZàfr�̀]i�g̀fr�d]�dc_�_haZ�id_m̂Zcdh]r�ZscZ]i�cYZ�cdgZ�jĥ�mhgqaZcdh]�hj�cYZ�yh]ĉ̀mcĥ�_�tĥu�\YZ]�d]�dc_�loiegZ]c�_omY�̀]�ZscZ]_dh]�d_�lo_cdjdZix�XYZ�[\]Ẑ�_�iZcẐgd]̀cdh]�\daa�wZ�jd]̀a�̀]i�wd]id]e�d]�̀]f�adcdècdh]�mhggZ]mZi�wf�cYZ�yh]ĉ̀mcĥ�̀èd]_c�cYZ�[\]Ẑ�\YdmY�̀̂d_Z_�hoc�hj�cYZ�[\]Ẑ�_�iZ]d̀a�hj�̀]�ZscZ]_dh]�hj�cdgZ�ch�cYZ�yh]ĉ̀mcĥx��]f�̀qq̂hb̀a�hj�̀]�ZscZ]_dh]�hj�cYZ�yh]ĉ̀mcĥ�_�cdgZ�ch�mhgqaZcZ�dc_�tĥu�_Ỳaa�wZ�gZgĥd̀ad¤Zi�wf�\̂dccZ]�mỲ]eZ�ĥiẐr�_de]Zi�wf�cYZ�[\]Ẑr�yh]ĉ̀mcĥr��̂mYdcZmc�
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STUVWXYZTUS[�\T�]Ẑ_Y�_]�̀aS�b_T̀YZÙ_Yc�dVXU_T̀YZÙ_Y[c�WZ̀SY\Ze�[Vffe\SY[c�_Y�_̀aSY�fSY[_T[�_Y�ST̀\̀\S[�WZg\Th�Z�UeZ\W�Xi�YSZ[_T�_]�aẐ\Th�fY_̂\jSj�eZX_Yc�WZ̀SY\Ze[�ZTj�SkV\fWST̀�YSeZ̀\Th�̀_�̀aS�l_Ygmn�opqpr�saS�b_T̀YZÙ_Y�]VỲaSY�StfYS[[ei�VTjSỲZgS[�̀_�jS]STj�̀aS�uTjSWT\̀SS[�vZ[�jS]\TSj�fYŜ\_V[ei�\T�dSÙ\_T�wmxyzc�Z̀�̀aS�b_T̀YZÙ_Y{[�[_eS�StfST[Sc�ZhZ\T[̀�ZTi�ZÙ\_T[c�eZ|[V\̀[�_Y�fY_USSj\Th[�XY_Vhà�ZhZ\T[̀�uTjSWT\̀SS[�Z[�Z�YS[Vè�_]�e\ST[�]\eSj�ZhZ\T[̀�̀aS�}|TSYc�̀aS�l_Ygc�̀aS�[\̀S�_]�ZTi�_]�̀aS�l_Ygc�̀aS�~Y_�SÙ�[\̀S�ZTj�ZTi�\WfY_̂SWST̀[�̀aSYS_Tc�fZiWST̀[�jVS�̀aS�b_T̀YZÙ_Y�_Y�ZTi�f_Ỳ\_T�_]�̀aS�fY_fSỲi�_]�ZTi�_]�̀aS�uTjSWT\̀\S[�vYS]SYYSj�̀_�U_eeSÙ\̂Sei�Z[�e\ST[�\T�̀a\[�dSÙ\_T��mwm�zm�saS�b_T̀YZÙ_Y�aSYSXi�ZhYSS[�̀_�jS]STjc�\TjSWT\]ic�ZTj�a_ej�uTjSWT\̀SS[�aZYWeS[[�ZhZ\T[̀�ZTi�[VUa�e\ST[�_Y�UeZ\W[�_]�e\ST�ZTj�ZhYSS[�̀_�fZi�ZTi��VjhWST̀�_Y�e\ST�YS[Vè\Th�]Y_W�ZTi�[VUa�ZÙ\_T[c�eZ|[V\̀[c�_Y�fY_USSj\Th[mn�opqp��saS�}|TSY�[aZee�YSeSZ[S�ZTi�fZiWST̀[�|\̀aaSej�jVS�̀_�Z�e\ST�_Y�Z�UeZ\W�_]�e\ST�\]�̀aS�b_T̀YZÙ_Y�_X̀Z\T[�[SUVY\̀i�ZUUSf̀ZXeS�̀_�̀aS�}|TSY�_Y�Z�e\ST�X_Tj�|a\Ua�\[��vxz�\[[VSj�Xi�Z�[VYS̀i�ZUUSf̀ZXeS�̀_�̀aS�}|TSYc�v�z�\T�]_YW�ZTj�[VX[̀ZTUS�[Z̀\[]ZÙ_Yi�̀_�̀aS�}|TSYc�ZTj�vwz�\T�ZT�ZW_VT̀�T_̀�eS[[�̀aZT�}TS��VTjYSj��\]̀i�fSYUST̀�vx���z�_]�[VUa�e\ST�UeZ\Wm��i�f_[̀\Th�Z�e\ST�X_Tj�_Y�_̀aSY�ZUUSf̀ZXeS�[SUVY\̀ic�a_|ŜSYc�̀aS�b_T̀YZÙ_Y�[aZee�T_̀�XS�YSe\ŜSj�_]�ZTi�YS[f_T[\X\e\̀\S[�_Y�_Xe\hZ̀\_T[�VTjSY�̀a\[�dSÙ\_T��mwc�\TUeVj\Thc�|\̀a_V̀�e\W\̀Z̀\_Tc�̀aS�jV̀i�̀_�jS]STj�ZTj�\TjSWT\]i�àS�uTjSWT\̀\S[�\T�ZT�ZÙ\_T�_T�̀aS�e\STc�e\ST�j\[UaZYhS�X_Tj�_Y�VTjSYei\Th�jSX̀m�saS�U_[̀�_]�ZTi�fYSW\VW[�\TUVYYSj�\T�U_TTSÙ\_T�|\̀a�[VUa�X_Tj[�ZTj�[SUVY\̀i�[aZee�XS�̀aS�YS[f_T[\X\e\̀i�_]�̀aS�b_T̀YZÙ_Y�ZTj�[aZee�T_̀�XS�fZỲ�_]c�_Y�UZV[S�ZTi�Zj�V[̀WST̀�̀_c�̀aS�b_T̀YZÙ�dVWmn�opr�������������������������n�oprp��saS�b_T[̀YVÙ\_T��ZTZhSY�|\eec�|\̀a\T�[ŜST�v�z�jZi[�Z]̀SY�̀aS�b_T[̀YVÙ\_T��ZTZhSY{[�YSUS\f̀�_]�̀aS�b_T̀YZÙ_Y{[��ffe\UZ̀\_T�]_Y�~ZiWST̀c�YŜ\S|�̀aS��ffe\UZ̀\_Tc�USỲ\]i�̀aS�ZW_VT̀�̀aS�b_T[̀YVÙ\_T��ZTZhSY�jS̀SYW\TS[�\[�jVS�̀aS�b_T̀YZÙ_Yc�ZTj�]_Y|ZYj�̀aS�b_T̀YZÙ_Y{[��ffe\UZ̀\_T�ZTj�bSỲ\]\UZ̀S�]_Y�~ZiWST̀�̀_�̀aS��YUa\̀SÙm�l\̀a\T�[ŜST�v�z�jZi[�Z]̀SY�̀aS��YUa\̀SÙ�YSUS\̂S[�̀aS�b_T̀YZÙ_Y{[��ffe\UZ̀\_T�]_Y�~ZiWST̀�]Y_W�̀aS�b_T[̀YVÙ\_T��ZTZhSYc�̀aS��YUa\̀SÙ�|\ee�S\̀aSY�\[[VS�̀_�̀aS�}|TSY�Z�bSỲ\]\UZ̀S�]_Y�~ZiWST̀c�|\̀a�Z�U_fi�̀_�̀aS�b_T[̀YVÙ\_T��ZTZhSYc�]_Y�[VUa�ZW_VT̀�Z[�̀aS��YUa\̀SÙ�jS̀SYW\TS[�\[�fY_fSYei�jVSc�_Y�T_̀\]i�̀aS�b_T[̀YVÙ\_T��ZTZhSY�ZTj�}|TSY�\T�|Y\̀\Th�_]�̀aS��YUa\̀SÙ{[�YSZ[_T[�]_Y�|\̀aa_ej\Th�USỲ\]\UZ̀\_T�\T�|a_eS�_Y�\T�fZỲ�Z[�fY_̂\jSj�\T�dSÙ\_T��m�mxm�saS�b_T[̀YVÙ\_T��ZTZhSY�|\ee�fY_Wf̀ei�]_Y|ZYj�̀_�̀aS�b_T̀YZÙ_Y�̀aS��YUa\̀SÙ{[�T_̀\US�_]�|\̀aa_ej\Th�USỲ\]\UZ̀\_Tmn�oprp��laSYS�̀aSYS�\[�W_YS�̀aZT�_TS�b_T̀YZÙ_Y�fSY]_YW\Th�f_Ỳ\_T[�_]�̀aS�~Y_�SÙc�̀aS�b_T[̀YVÙ\_T��ZTZhSY�|\eec�|\̀a\T�[ŜST�v�z�jZi[�Z]̀SY�̀aS�b_T[̀YVÙ\_T��ZTZhSY�YSUS\̂S[�Zee�_]�̀aS�b_T̀YZÙ_Y[{��ffe\UZ̀\_T[�]_Y�~ZiWST̀��vxz�YŜ\S|�̀aS��ffe\UZ̀\_T[�ZTj�USỲ\]i�̀aS�ZW_VT̀�̀aS�b_T[̀YVÙ\_T��ZTZhSY�jS̀SYW\TS[�\[�jVS�SZUa�_]�̀aS�b_T̀YZÙ_Y[��v�z�fYSfZYS�Z�dVWWZYi�_]�b_T̀YZÙ_Y[{��ffe\UZ̀\_T[�]_Y�~ZiWST̀�Xi�U_WX\T\Th�\T]_YWZ̀\_T�]Y_W�SZUa�b_T̀YZÙ_Y{[�Zffe\UZ̀\_T�|\̀a�\T]_YWZ̀\_T�]Y_W�[\W\eZY�Zffe\UZ̀\_T[�]_Y�fY_hYS[[�fZiWST̀[�]Y_W�̀aS�_̀aSY�b_T̀YZÙ_Y[��vwz�fYSfZYS�Z�~Y_�SÙ��ffe\UZ̀\_T�ZTj�bSỲ\]\UZ̀S�]_Y�~ZiWST̀��v�z�USỲ\]i�̀aS�ZW_VT̀�̀aS�b_T[̀YVÙ\_T��ZTZhSY�jS̀SYW\TS[�\[�jVS�Zee�b_T̀YZÙ_Y[��ZTj�v�z�]_Y|ZYj�̀aS�dVWWZYi�_]�b_T̀YZÙ_Y[{��ffe\UZ̀\_T[�]_Y�~ZiWST̀�ZTj�~Y_�SÙ��ffe\UZ̀\_T�ZTj�bSỲ\]\UZ̀S�]_Y�~ZiWST̀�̀_�̀aS��YUa\̀SÙmn�oprp�p��l\̀a\T�[ŜST�v�z�jZi[�Z]̀SY�̀aS��YUa\̀SÙ�YSUS\̂S[�̀aS�~Y_�SÙ��ffe\UZ̀\_T�ZTj�~Y_�SÙ�bSỲ\]\UZ̀S�]_Y�~ZiWST̀�ZTj�̀aS�dVWWZYi�_]�b_T̀YZÙ_Y[{��ffe\UZ̀\_T[�]_Y�~ZiWST̀�]Y_W�̀aS�b_T[̀YVÙ\_T��ZTZhSYc�̀aS��YUa\̀SÙ�|\ee�S\̀aSY�vxz�\[[VS�̀_�̀aS�}|TSY�Z�~Y_�SÙ�bSỲ\]\UZ̀S�]_Y�~ZiWST̀c�|\̀a�Z�U_fi�̀_�̀aS�b_T[̀YVÙ\_T��ZTZhSY��_Y�v�z�\[[VS�̀_�̀aS�}|TSY�Z�~Y_�SÙ�bSỲ\]\UZ̀S�]_Y�~ZiWST̀�]_Y�[VUa�ZW_VT̀�Z[�̀aS��YUa\̀SÙ�jS̀SYW\TS[�\[�fY_fSYei�jVSc�ZTj�T_̀\]i�̀aS�b_T[̀YVÙ\_T��ZTZhSY�ZTj�}|TSY�_]�̀aS��YUa\̀SÙ{[�YSZ[_T[�]_Y�|\̀aa_ej\Th�USỲ\]\UZ̀\_T�\T�fZỲ�Z[�fY_̂\jSj�\T�dSÙ\_T��m�mx��_Y�vwz�|\̀aa_ej�USỲ\]\UZ̀\_T�_]�̀aS�ST̀\YS�~Y_�SÙ��ffe\UZ̀\_T�]_Y�~ZiWST̀c�ZTj�T_̀\]i�̀aS�b_T[̀YVÙ\_T��ZTZhSY�ZTj�}|TSY�_]�̀aS��YUa\̀SÙ{[�YSZ[_T�]_Y�|\̀aa_ej\Th�USỲ\]\UZ̀\_T�\T�|a_eS�Z[�fY_̂\jSj�\T�dSÙ\_T��m�mxm�saS�b_T[̀YVÙ\_T��ZTZhSY�|\ee�fY_Wf̀ei�]_Y|ZYj�̀aS��YUa\̀SÙ{[�T_̀\US�_]�|\̀aa_ej\Th�USỲ\]\UZ̀\_T�̀_�̀aS�b_T̀YZÙ_Y[mn�oprpq�saS�b_T[̀YVÙ\_T��ZTZhSY{[�USỲ\]\UZ̀\_T�_]�ZT��ffe\UZ̀\_T�]_Y�~ZiWST̀�[aZee�XS�XZ[Sj�Vf_T�̀aS�b_T[̀YVÙ\_T��ZTZhSY{[�ŜZeVZ̀\_T�_]�̀aS�l_Yg�ZTj�̀aS�\T]_YWZ̀\_T�fY_̂\jSj�Z[�fZỲ�_]�̀aS��ffe\UZ̀\_T�]_Y�~ZiWST̀m�saS�b_T[̀YVÙ\_T��ZTZhSY{[�USỲ\]\UZ̀\_T�|\ee�U_T[̀\̀V̀S�Z�YSfYS[ST̀Z̀\_T�̀aZ̀c�̀_�̀aS�XS[̀�_]�̀aS�b_T[̀YVÙ\_T��ZTZhSY{[�gT_|eSjhSc�\T]_YWZ̀\_T�ZTj�XSe\S]c�̀aS�l_Yg�aZ[�fY_hYS[[Sj�̀_�̀aS�f_\T̀�\Tj\UZ̀Sj�ZTj�̀aS�kVZe\̀i�_]�̀aS�l_Yg�\[�\T�ZUU_YjZTUS�|\̀a�̀aS�b_T̀YZÙ��_UVWST̀[m�saS�USỲ\]\UZ̀\_T�|\ee�Ze[_�U_T[̀\̀V̀S�Z�YSU_WWSTjZ̀\_T�̀_�̀aS��YUa\̀SÙ�ZTj�}|TSY�̀aZ̀�̀aS�b_T̀YZÙ_Y�XS�fZ\j�̀aS�ZW_VT̀�USỲ\]\Sjm
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��KN� O = P=P"@ DQ R�

S�TUVUV�WXY�Z[\X]̂Y\̂_̀�]̀̀abc\Y�de�b�fY[̂]e]\b̂Y�ed[�gbhiYĉ�̀Xbjj�kY�kb̀Yl�amdc�̂XY�Z[\X]̂Y\̂_̀�Ynbjab̂]dc�de�̂XY�od[pq�̂XY�[Y\diiYclb̂]dc�de�̂XY�fdc̀[̂a\̂]dc�rbcbsY[q�bcl�]ced[ib̂]dc�m[dn]lYl�b̀�mb[̂�de�̂XY�Zmmj]\b̂]dc�ed[�gbhiYĉt�WXY�Z[\X]̂Y\̂_̀�\Y[̂]e]\b̂]dc�u]jj�\dc̀ ]̂̂âY�b�[Ym[ỲYĉb̂]dc�̂Xb̂q�̂d�̂XY�kỲ̂�de�̂XY�Z[\X]̂Y\̂_̀�pcdujYlsYq�]ced[ib̂]dc�bcl�kYj]Yeq�̂XY�od[p�Xb̀�m[ds[Ỳ̀Yl�̂d�̂XY�md]ĉ�]cl]\b̂Ylq�̂Xb̂�̂XY�vabj]̂h�de�̂XY�od[p�]̀�]c�b\\d[lbc\Y�u]̂X�̂XY�fdĉ[b\̂�wd\aiYĉ̀q�bcl�̂Xb̂�̂XY�fdĉ[b\̂d[�]̀�Yĉ]̂jYl�̂d�mbhiYĉ�]c�̂XY�bidaĉ�\Y[̂]e]YltS�TUVUx�WXY�[Ym[ỲYĉb̂]dc̀�iblY�ma[̀abĉ�̂d�yY\̂]dc̀�zt{t|�bcl�zt{t{�b[Y�̀ak}Y\̂�̂d�bc�Ynbjab̂]dc�de�̂XY�od[p�ed[�\dced[ibc\Y�u]̂X�̂XY�fdĉ[b\̂�wd\aiYĉ̀�amdc�yak̀b̂ĉ]bj�fdimjŶ]dcq�̂d�[Ỳaĵ̀�de�̀ak̀YvaYĉ�̂Ỳ̂ �̀bcl�]c̀mY\̂]dc̀q�̂d�\d[[Y\̂]dc�de�i]cd[�lYn]b̂]dc̀�e[di�̂XY�fdĉ[b\̂�wd\aiYĉ̀�m[]d[�̂d�\dimjŶ]dc�bcl�̂d�̀mY\]e]\�vabj]e]\b̂]dc̀�Y~m[Ỳ̀Yl�kh�̂XY�fdc̀[̂a\̂]dc�rbcbsY[�d[�Z[\X]̂Y\̂tS�TUVU��WXY�]̀̀abc\Y�de�b�̀Ymb[b̂Y�fY[̂]e]\b̂Y�ed[�gbhiYĉ�d[�b�g[d}Y\̂�fY[̂]e]\b̂Y�ed[�gbhiYĉ�u]jj�cd̂�kY�b�[Ym[ỲYĉb̂]dc�̂Xb̂�̂XY�fdc̀[̂a\̂]dc�rbcbsY[�d[�Z[\X]̂Y\̂�Xb̀�����iblY�Y~Xbà]̂nY�d[�\dĉ]cadà�dc�̀]̂Y�]c̀mY\̂]dc̀�d̂�\XY\p�̂XY�vabj]̂h�d[�vabĉ]̂h�de�̂XY�od[pq�����[Yn]YuYl�̂XY�fdĉ[b\̂d[_̀�\dc̀[̂a\̂]dc�iYbc̀q�iŶXdl̀q�̂Y\Xc]vaỲq�ỲvaYc\Ỳ�d[�m[d\Yla[Ỳq��|��[Yn]YuYl�\dm]Ỳ�de�[Yva]̀]̂]dc̀�[Y\Y]nYl�e[di�yak\dĉ[b\̂d[̀�bcl�ib̂Y[]bj�̀ammj]Y[̀�bcl�d̂XY[�lb̂b�[YvaỲ̂Yl�kh�̂XY��ucY[�̂d�̀ak̀b̂ĉ]b̂Y�̂XY�fdĉ[b\̂d[_̀�[]sX̂�̂d�mbhiYĉ�d[��{��iblY�Y~bi]cb̂]dc�̂d�b̀\Y[̂b]c�Xdu�d[�ed[�uXb̂�ma[md̀Y�̂XY�fdĉ[b\̂d[�Xb̀�àYl�idcYh�m[Yn]dàjh�mb]l�dc�b\\daĉ�de�̂XY�fdĉ[b\̂�yaitS�TUx������������������������������������S�TUxU��WXY�fdc̀[̂a\̂]dc�rbcbsY[�d[�Z[\X]̂Y\̂�ibh�u]̂XXdjl�b�fY[̂]e]\b̂Y�ed[�gbhiYĉ�]c�uXdjY�d[�]c�mb[̂q�̂d�̂XY�Y~̂Yĉ�[Yb̀dcbkjh�cY\Ỳ̀b[h�̂d�m[d̂Y\̂�̂XY��ucY[q�]e�]c�̂XY�fdc̀[̂a\̂]dc�rbcbsY[_̀�d[�Z[\X]̂Y\̂_̀�dm]c]dc�̂XY�[Ym[ỲYĉb̂]dc̀�̂d�̂XY��ucY[�[Yva][Yl�kh�yY\̂]dc�zt{t{�bcl�zt{t��\bccd̂�kY�iblYt��e�̂XY�fdc̀[̂a\̂]dc�rbcbsY[�d[�Z[\X]̂Y\̂�]̀�acbkjY�̂d�\Y[̂]eh�mbhiYĉ�]c�̂XY�bidaĉ�de�̂XY�Zmmj]\b̂]dcq�̂XY�fdc̀[̂a\̂]dc�rbcbsY[�u]jj�cd̂]eh�̂XY�fdĉ[b\̂d[�bcl��ucY[�b̀�m[dn]lYl�]c�yY\̂]dc�zt{t�t��e�̂XY�fdĉ[b\̂d[q�fdc̀[̂a\̂]dc�rbcbsY[�bcl�Z[\X]̂Y\̂�\bccd̂�bs[YY�dc�b�[Yn]̀Yl�bidaĉq�̂XY�Z[\X]̂Y\̂�u]jj�m[dim̂jh�]̀̀aY�b�fY[̂]e]\b̂Y�ed[�gbhiYĉ�ed[�̂XY�bidaĉ�ed[�uX]\X�̂XY�Z[\X]̂Y\̂�]̀�bkjY�̂d�ibpY�̀a\X�[Ym[ỲYĉb̂]dc̀�̂d�̂XY��ucY[t�WXY�fdc̀[̂a\̂]dc�rbcbsY[�d[�Z[\X]̂Y\̂�ibh�bj̀d�u]̂XXdjl�b�fY[̂]e]\b̂Y�ed[�gbhiYĉ�d[q�kY\bàY�de�̀ak̀YvaYĉjh�l]̀\dnY[Yl�Yn]lYc\Y�d[�̀ak̀YvaYĉ�dk̀Y[nb̂]dc̀q�ibh�cajj]eh�̂XY�uXdjY�d[�b�mb[̂�de�b�fY[̂]e]\b̂Y�ed[�gbhiYĉ�m[Yn]dàjh�]̀̀aYlq�̂d�̀a\X�Y~̂Yĉ�b̀�ibh�kY�cY\Ỳ̀b[h�]c�̂XY�fdc̀[̂a\̂]dc�rbcbsY[_̀�d[�Z[\X]̂Y\̂_̀�dm]c]dc�̂d�m[d̂Y\̂�̂XY��ucY[�e[di�jd̀ �̀ed[�uX]\X�̂XY�fdĉ[b\̂d[�]̀�[Ỳmdc̀]kjYq�]c\jal]cs�jd̀ �̀[Ỳaĵ]cs�e[di�̂XY�b\̂̀�bcl�di]̀̀]dc̀�lỲ\[]kYl�]c�yY\̂]dc�|t|t��kY\bàY�deU� lYeY\̂]nY�od[p�cd̂�[YiYl]Yl�U� X̂][l�mb[̂h�\jb]ì�e]jYl�d[�[Yb̀dcbkjY�Yn]lYc\Y�]cl]\b̂]cs�m[dkbkjY�e]j]cs�de�̀a\X�\jb]ì�acjỲ̀ �̀Y\a[]̂h�b\\Ym̂bkjY�̂d�̂XY��ucY[�]̀�m[dn]lYl�kh�̂XY�fdĉ[b\̂d[�U� eb]ja[Y�de�̂XY�fdĉ[b\̂d[�̂d�ibpY�mbhiYĉ̀�m[dmY[jh�̂d�yak\dĉ[b\̂d[̀�d[�̀ammj]Y[̀�ed[�jbkd[q�ib̂Y[]bj̀�d[�Yva]miYĉ�UV [Yb̀dcbkjY�Yn]lYc\Y�̂Xb̂�̂XY�od[p�\bccd̂�kY�\dimjŶYl�ed[�̂XY�acmb]l�kbjbc\Y�de�̂XY�fdĉ[b\̂�yai�Ux lbibsY�̂d�̂XY��ucY[q�bcd̂XY[�g[]iY�fdĉ[b\̂d[�d[�b�yYmb[b̂Y�fdĉ[b\̂d[�U� [Yb̀dcbkjY�Yn]lYc\Y�̂Xb̂�̂XY�od[p�u]jj�cd̂�kY�\dimjŶYl�u]̂X]c�̂XY�fdĉ[b\̂�W]iYq�bcl�̂Xb̂�̂XY�acmb]l�kbjbc\Y�udajl�cd̂�kY�blYvab̂Y�̂d�\dnY[�b\̂abj�d[�j]va]lb̂Yl�lbibsỲ�ed[�̂XY�bĉ]\]mb̂Yl�lYjbh��U� eb]ja[Y�̂d�\b[[h�dâ�̂XY�od[p�]c�b\\d[lbc\Y�u]̂X�̂XY�fdĉ[b\̂�wd\aiYĉ̀�U� [Y\Y]m̂�kh�̂XY��ucY[�de�b�cd̂]\Y�de�u]̂XXdjl]cs�e[di�̂XY��Yu��d[p�ŷb̂Y�wYmb[̂iYĉ�de� bkd[�d[�d̂XY[�bli]c]̀̂[b̂]nY�bsYc\]Ỳ�Xbn]cs�}a[]̀l]\̂]dc�dnY[�̂XY�g[d}Y\̂�UT eb]ja[Y�̂d�\dimjh�u]̂X�bmmj]\bkjY�eYlY[bjq�̀̂b̂Y�d[�jd\bj�̀̂b̂âỲq�[Ysajb̂]dc̀q�bcl¡d[�jbùq�]c\jal]csq�u]̂Xdâ�j]i]̂b̂]dcq�jbù�bcl�[Ysajb̂]dc̀�bmmj]\bkjY�̂d�̂XY�m[dn]̀]dc�de�\Y[̂]e]Yl�mbh[djj̀�U�¢ eb]ja[Y�de�̂XY�fdĉ[b\̂d[�̂d�m[dn]lY�Y~Y\âYl�mY[ed[ibc\Y�bcl�mbhiYĉ�kdcl̀�bcl�b�\a[[Yĉ�\Y[̂]e]\b̂Y�de�]c̀a[bc\Y�bcl�Ycld[̀YiYĉ̀�U�� [Yb̀dcbkjY�Yn]lYc\Y�̂Xb̂�̂XY�od[p�Xb̀�cd̂�m[ds[Ỳ̀Yl�b̀�]cl]\b̂Yl�dc�̂XY�Zmmj]\b̂]dc�ed[�gbhiYĉ��U�� lbibsỲ�\bàYl�̂d�̂XY��ucY[q�fdc̀[̂a\̂]dc�rbcbsY[q�̂XY�Z[\X]̂Y\̂�d[�bcd̂XY[�fdĉ[b\̂d[�b̀�b�[Ỳaĵ�X̂Y�fdĉ[b\̂d[_̀�mY[ed[ibc\Y�de�]̂̀�od[p��U�� X̂Y�Z[\X]̂Y\̂_̀�bcl¡d[�̂XY�fdc̀[̂a\̂]dc�rbcbsY[_̀�l]̀\dnY[h�d[�dk̀Y[nb̂]dc�de�ud[p�uX]\X�Xb̀�kYYc�m[Yn]dàjh�mb]l�ed[�kh�̂XY��ucY[�uX]\X�]̀�lYeY\̂]nY�bcl¡d[�]c\dimjŶY��U�V WXY�bidaĉ�[YvaỲ̂Yl�Y~\YYl̀�̂XY�mY[\Yĉ�\dimjŶ]dc�de�od[p�dc�̂XY�̀]̂Y��d[U�x k[Yb\X�de�̂X]̀�Zs[YYiYĉt�d̂u]̂X̀ b̂cl]cs�̂XY�Y~̂Yĉ�̂d�uX]\X�̂XY�fdc̀[̂a\̂]dc�rbcbsY[�bcl¡d[�Z[\X]̂Y\̂�\Y[̂]eh�bc�Zmmj]\b̂]dc�ed[�gbhiYĉq�X̂Y��ucY[�̀Xbjj�XbnY�̂XY�[]sX̂�̂d�u]̂XXdjl�mbhiYĉq�]c�uXdjY�d[�]c�mb[̂q�̀Xdajl�̂XY��ucY[�lŶY[i]cY�̂Xb̂�bch�de�̂XY�s[dacl̀�ed[�u]̂XXdjl]cs�\Y[̂]e]\b̂]dc�̀Ŷ�ed[̂X�]c�̂X]̀�yY\̂]dc�zt�t��ld�]c�eb\̂�Y~]̀̂t��e�̂XY��ucY[�u]̂XXdjl̀�mbhiYĉq�]c�
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STUVWXYVTW�Z[X\\]�̂_�X̀ ẀT̀WaXVb�XcWbbdbUV�eaV[�bXY[�fĝYTUVWXYVTW]�WbhgaWb�bXY[�fĝYTUVWXYVTW�VT�dXib�̀X_dbUVZ�VT�fĝjZĝYTUVWXYVTWZ�aU�Zada\XW�dXUUbWkl�mnonpnq�raV[aU�ZbsbU�tuv�wX_Z�Tx�WbYbàV�Tx�X�̀X_dbUV�xWTd�V[b�yeUbW]�V[b�STUVWXYVTW�Z[X\\�̀X_�bXY[�Tx�aVZ�fĝYTUVWXYVTWZ�XUw�Zg̀ \̀abWZ�xTW�eTWi�̀bWxTWdbw�XUw�dXVbWaX\Z�xgWUaZ[bw�̂_�V[bd�XZ�Wbx\bYVbw�aU�V[b�̀X_dbUV�xWTd�V[b�yeUbW]�\bZZ�XU�XdTgUV�UbYbZZXW_�VT�ZXVaZx_�XU_�TgVZVXUwaUc�Y\XadZ]�\abUZ]�TW�zgwcdbUVZ�XUw�\bZZ�X�WbVXaUbw�XdTgUV�Tx�UTV�dTWb�V[XU�{|]�b}Yb̀V�V[XV�V[b�STUVWXYVTW�dX_�WbVXaU�UTV�dTWb�V[XU�~�|�̀WTsawbw�V[XV�̀WaTW�VT�bUVbWaUc�aUVT�X�fĝYTUVWXYV�eaV[�V[b�STUVWXYVTW]�V[b�fĝYTUVWXYVTW�aZ�gUX̂\b�TW�gUea\\aUc�VT�̀WTsawb�X�̀bWxTWdXUYb�̂TUw�XUw�\X̂TW�XUw�dXVbWaX\�̀X_dbUV�̂TUw�̂TV[�aU�V[b�xg\\�XdTgUV�Tx�V[b�ZĝYTUVWXYV�XV�V[b�WbhgbZV�Tx�V[b�STUVWXYVTWk��[b�STUVWXYVTW�Z[X\\�UTV�WbVXaU�̀TWVaTUZ�Tx�V[b�̀WTYbbwZ�Tebw�XU_�fĝYTUVWXYVTW�TW�Zg̀ \̀abW�xWTd�V[b�yeUbW�Z�̀X_dbUV�VT�V[b�STUVWXYVTW�xTW�V[b��YTUVWXYV�̂X\XUYbk��fada\XW�̀WTsaZaTUZ�X̀ \̀_�VT�V[b�fĝYTUVWXYVTW�XUw�TW�Zg̀ \̀abW�̀X_aUc�bXY[�Tx�aVZ�fĝYTUVWXYVTWZ�XUw�Zg̀ \̀abWZk��TV[aUc�aU�V[aZ�fbYVaTU�Z[X\\�YWbXVb�aU�V[b�yeUbW�XU_�T̂\acXVaTU�VT�̀X_]�TW�VT�bUZgWb�V[XV�V[b�STUVWXYVTW�̀X_Z]�XU_�fĝYTUVWXYVTW�TW�Zg̀ \̀abW]�TW�XU_�Wb\XVaTUZ[à�aU�YTUVWXYV�TW�TV[bWeaZb]�ad̀ \abw�TW�b}̀WbZZbw]�b̂VebbU�XU_�fĝYTUVWXYVTW�TW�Zg̀ \̀abW�XUw�V[b�yeUbWk��[b�STUVWXYVTW�XcWbbZ�V[XV�aV�Z[X\\�YTd̀ \_�eaV[�V[b�̀X_dbUV�WbhgaWbdbUVZ�Tx�fbYVaTU�~��ĵt�v�Tx�V[b��be��TWi��bUbWX\��gUaYàX\��Xe]�XZ�XdbUwbw]�XUw�V[XV�VT�V[b�b}VbUV�V[bWb�aZ�XU_�YTUx\aYV�̂bVebbU�V[XV�ZVXVgVTW_�ZbYVaTU�XUw�V[b�̀WTsaZaTUZ�Tx�V[aZ�fbYVaTU��k�k�k~]�V[b�̀WTsaZaTUZ�Tx�V[b�ZVXVgVb�Z[X\\�ẀbsXa\kl�mnon���[b�STUZVWgYVaTU��XUXcbW�ea\\]�TU�WbhgbZV]�xgWUaZ[�VT�X�fĝYTUVWXYVTW]�ax�̀WXYVaYX̂\b]�aUxTWdXVaTU�WbcXWwaUc�b̀WYbUVXcbZ�Tx�YTd̀ \bVaTU�TW�XdTgUVZ�X̀ \̀abw�xTW�̂_�V[b�STUVWXYVTW�XUw�XYVaTU�VXibU�V[bWbTU�̂_�V[b�yeUbW]�STUZVWgYVaTU��XUXcbW�XUw��WY[aVbYV�TU�XYYTgUV�Tx�̀TWVaTUZ�Tx�V[b�rTWi�wTUb�̂_�ZgY[�fĝYTUVWXYVTWkl�mnon���[b�yeUbW�[XZ�V[b�Wac[V�VT�WbhgbZV�eWaVVbU�bsawbUYb�xWTd�V[b�STUVWXYVTW�V[XV�V[b�STUVWXYVTW�[XZ�̀WT̀bW\_�̀Xaw�fĝYTUVWXYVTWZ�XUw�dXVbWaX\�XUw�bhgàdbUV�Zg̀ \̀abWZ�XdTgUVZ�̀Xaw�̂_�V[b�yeUbW�VT�V[b�STUVWXYVTW�xTW�ZĝYTUVWXYVbw�rTWik��x�V[b�STUVWXYVTW�xXa\Z�VT�xgWUaZ[�ZgY[�bsawbUYb�eaV[aU�ZbsbU�tuv�wX_Z]�V[b�yeUbW�Z[X\\�[Xsb�V[b�Wac[V�VT�YTUVXYV�fĝYTUVWXYVTWZ�VT�XZYbWVXaU�e[bV[bW�V[b_�[Xsb�̂bbU�̀WT̀bW\_�̀Xawk��baV[bW�V[b�yeUbW�UTW�STUZVWgYVaTU��XUXcbW�UTW��WY[aVbYV�Z[X\\�[Xsb�XU�T̂\acXVaTU�VT�̀X_�TW�VT�Zbb�VT�V[b�̀X_dbUV�Tx�dTUb_�VT�X�fĝYTUVWXYVTW�b}Yb̀V�XZ�dX_�TV[bWeaZb�b̂�WbhgaWbw�̂_�\Xekl�mnon���[b�STUVWXYVTW�Z�̀X_dbUVZ�VT�aVZ�Zg̀ \̀abWZ�Z[X\\�̂b�VWbXVbw�aU�X�dXUUbW�Zada\XW�VT�V[XV�̀WTsawbw�aU�fbYVaTUZ��k�k�]��k�k��XUw��k�k�kl�mnono���SbWVaxaYXVb�xTW��X_dbUV]�X�̀WTcWbZZ�̀X_dbUV]�TW�̀XWVaX\�TW�bUVaWb�gZb�TW�TYYg̀XUY_�Tx�V[b��WTzbYV�̂_�V[b�yeUbW�Z[X\\�UTV�YTUZVaVgVb�XYYb̀VXUYb�Tx�rTWi�UTV�aU�XYYTWwXUYb�eaV[�V[b�STUVWXYV��TYgdbUVZkl�mnon���X_dbUVZ�WbYbasbw�̂_�V[b�STUVWXYVTW�xTW�rTWi�̀WT̀bW\_�̀bWxTWdbw�̂_�fĝYTUVWXYVTWZ�XUw�Zg̀ \̀abWZ�Z[X\\�̂b�[b\w�̂_�V[b�STUVWXYVTW�xTW�V[TZb�fĝYTUVWXYVTWZ�TW�Zg̀ \̀abWZ�e[T�̀bWxTWdbw�rTWi�TW�xgWUaZ[bw�dXVbWaX\Z]�TW�̂TV[]�gUwbW�YTUVWXYV�eaV[�V[b�STUVWXYVTW�xTW�e[aY[�̀X_dbUV�eXZ�dXwb�̂_�V[b�yeUbWk��TV[aUc�YTUVXaUbw�[bWbaU�Z[X\\�WbhgaWb�dTUb_�VT�̂b�̀\XYbw�aU�X�Zb̀XWXVb�XYYTgUV�XUw�UTV�YTddaUc\bw�eaV[�dTUb_�Tx�V[b�STUVWXYVTW]�Z[X\\�YWbXVb�XU_�xawgYaXW_�\aX̂a\aV_�TW�VTWV�\aX̂a\aV_�TU�V[b�̀XWV�Tx�V[b�STUVWXYVTW�xTW�̂WbXY[�Tx�VWgZV�TW�Z[X\\�bUVaV\b�XU_�̀bWZTU�TW�bUVaV_�VT�XU�XeXWw�Tx�̀gUaVasb�wXdXcbZ�XcXaUZV�V[b�STUVWXYVTW�xTW�̂WbXY[�Tx�V[b�WbhgaWbdbUVZ�Tx�V[aZ�̀WTsaZaTUk��������������� ��¡l�mn��¢£¤¥¦§̈�©ª�«£¬̈®̄l�mn�nq��x]�V[WTgc[�UT�xXg\V�Tx�V[b�STUVWXYVTW]�V[b�STUZVWgYVaTU��XUXcbW�XUw��WY[aVbYV�wT�UTV�aZZgb�X�SbWVaxaYXVb�xTW��X_dbUV�eaV[aU����wX_Z�Tx�V[b�STUZVWgYVaTU��XUXcbW�Z�WbYbàV�Tx�V[b�STUVWXYVTW�Z��̀ \̀aYXVaTU�xTW��X_dbUV�TW�ax]�V[WTgc[�UT�xXg\V�Tx�V[b�STUVWXYVTW]�V[b�yeUbW�wTbZ�UTV�̀X_�V[b�STUVWXYVTW�V[b�XdTgUV�YbWVaxabw�̂_�V[b�STUZVWgYVaTU��XUXcbW�XUw��WY[aVbYV]�ZĝzbYV�VT�V[b�yeUbW�Z�Wac[V�VT�eaV[[T\w�̀X_dbUV�gUwbW�V[b�VbWdZ�Tx�V[b�STUVWXYV��TYgdbUVZ]�eaV[aU����wX_Z�Tx�V[b�wXVb�bZVX̂\aZ[bw�xTW�ZgY[�̀X_dbUV�aU�V[b�STUVWXYV��TYgdbUVZ]�V[bU�V[b�STUVWXYVTW�dX_]�g̀TU�ZbsbU�tuv�XwwaVaTUX\�wX_Z��eWaVVbU�UTVaYb�XUw�T̀ T̀WVgUaV_�VT�YgWb�VT�V[b�yeUbW]�STUZVWgYVaTU��XUXcbW�XUw��WY[aVbYV]�ZVT̀�V[b�rTWi�gUVa\�̀X_dbUV�Tx�V[b�XdTgUV�TeaUc�[XZ�̂bbU�WbYbasbwk��T�V[b�b}VbUV�aV�aZ�wbVbWdaUbw�V[XV�̀X_dbUV�VT�V[b�STUVWXYVTW�eXZ�ad̀ WT̀bW\_�[b\w�V[WTgc[�UT�xXg\V�Tx�V[b�STUVWXYVTW�XUw�V[b�STUVWXYVTW�b\bYVbw�VT�ZVT̀�aVZ�rTWi�YTUZaZVbUV�eaV[�V[b�̀WTYbwgWb�ZbV�xTWV[�aU�V[aZ�fbYVaTU]�V[b�STUVWXYV��adb�Z[X\\�̂b�b}VbUwbw�X̀ ẀT̀WaXVb\_�XUw�V[b�STUVWXYV�fgd�Z[X\\�̂b�aUYWbXZbw�̂_�V[b�XdTgUV�Tx�V[b�STUVWXYVTW�Z�WbXZTUX̂\b�YTZVZ�Tx�Z[gVjwTeU]�wb\X_�XUw�ZVXWVjg̀�XZ�̀WTsawbw�xTW�aU�V[b�STUVWXYV��TYgdbUVZk�°TebsbW]�ax�V[b�STUVWXYVTW�ZVT̀Z�aVZ�rTWi�XUw�aV�aZ�wbVbWdaUbw�V[XV�V[b�yeUbW�[Xw�V[b�Wac[V�VT�eaV[[T\w�̀X_dbUV�gUwbW�V[b�VbWdZ�Tx�V[b�STUVWXYV��TYgdbUVZ]�V[bU�V[b�STUVWXYVTW�Z[X\\�̂b�WbZ̀TUZâ\b�VT�V[b�yeUbW�xTW�X\\�YTZVZ�XUw�wXdXcbZ�taUY\gwaUc�XVVTWUb_Z��xbbZv�XWaZaUc�xWTd�ZgY[�ZVT̀ X̀cb�Tx�rTWi�XUw�
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TUV�WXYTZ[\TXZ�]U[̂̂�YXT�_V�VYT̀T̂Va�TX�[Yb�[acd]TeVYT�̀Y�TUV�WXYTZ[\T�fde�XZ�TUV�WXYTZ[\T�g̀eVh�gÙ]�fV\T̀XY�]U[̂̂�YXT�[iîbj�k[l�TX�TUV�VmTVYT�TU[T�TUV�WXYTZ[\TXZ�XnV]�TX�TUV�onYVZ�[Yb�[eXdYT�idZ]d[YT�TX�TUV�iZXp̀]̀XY]�Xq�TÙ]�WXYTZ[\Tr�XZ�k_l�TX�TUV�VmTVYT�TUV�onYVZ�̀]�ZVsd̀ZVa�TX�VmiVYa�[eXdYT]�TX�idZ\U[]V�[aàT̀XY[̂�̀Y]dZ[Y\V�XY�_VU[̂q�Xq�TUV�WXYTZ[\TXZ�TX�eVVT�TUV�̀Y]dZ[Y\V�ZVsd̀ZVeVYT]�Xq�TÙ]�tuZVVeVYThv�wxyxz�{q�TUV�onYVZ�̀]�VYT̀T̂Va�TX�i[beVYT�qZXe�TUV�WXYTZ[\TXZ�dYaVZ�XZ�idZ]d[YT�TX�TUV�WXYTZ[\T�|X\deVYT]r�]d\U�i[beVYT�]U[̂̂�_V�e[aV�iZXeiT̂b�diXY�aVe[Ya�_b�TUV�onYVZh�}XTǹTU]T[YàYu�[YbTÙYu�\XYT[̀YVa�̀Y�TUV�WXYTZ[\T�|X\deVYT]�TX�TUV�\XYTZ[Zbr�̀q�TUV�WXYTZ[\TXZ�q[̀̂]�TX�iZXeiT̂b�e[~V�[Yb�i[beVYT�adV�TUV�onYVZr�XZ�TUV�onYVZ�̀Y\dZ]�[Yb�\X]T]�XZ�VmiVY]V]�TX�\dZV�[Yb�aVq[d̂T�Xq�TUV�WXYTZ[\TXZ�XZ�TX�\XZZV\T�aVqV\T̀pV�nXZ~r�TUV�onYVZ�]U[̂̂�U[pV�[Y�[_]X̂dTV�Z̀uUT�TX�Xqq]VT�]d\U�[eXdYT�[u[̀Y]T�TUV�WXYTZ[\T�fde�[Ya�e[br�̀Y�TUV�onYVZ�]�]X̂V�à]\ZVT̀XYr�V̂V\T�V̀TUVZ�TX�k�l�aVad\T�[Y�[eXdYT�Vsd[̂�TX�TU[T�nÙ\U�TUV�onYVZ�̀]�VYT̀T̂Va�qZXe�[Yb�i[beVYT�TUVY�XZ�TUVZV[qTVZ�adV�TUV�WXYTZ[\TXZ�qZXe�TUV�onYVZr�XZ�k�l�̀]]dV�[�nZ̀TTVY�YXT̀\V�TX�TUV�WXYTZ[\TXZ�ZVad\̀Yu�TUV�WXYTZ[\T�fde�_b�[Y�[eXdYT�Vsd[̂�TX�TU[T�nÙ\U�TUV�onYVZ�̀]�VYT̀T̂Vahv�wx������������������������v�wx�x��gUV�a[TV�Xq�fd_]T[YT̀[̂�WXeîVT̀XY�Xq�TUV��ZXcV\T�XZ�[�aV]̀uY[TVa�iXZT̀XY�TUVZVXq�̀]�TUV�a[TV�nUVY�\XY]TZd\T̀XY�]̀�]dqq̀\̀VYT̂b�\XeîVTV�̀Y�[\\XZa[Y\V�ǹTU�TUV�WXYTZ[\T�|X\deVYT]�]X�TUV�onYVZ�\[Y�X\\dib�XZ�dT̀̀̂�V�TUV�VYT̀ZV��ZXcV\T�kXZ�]d\U�iXZT̀XY�TUVZVXq�[]�onYVZ�V[Ẑ̀VZ�V̂V\T]�TX�X\\dib�XZ�dT̀̀̂�Vl�qXZ�TUV�d]V�qXZ�nÙ\U�̀T�̀]�̀YTVYaVah��ỲXZ�T̀Ve]�Xq�\XeîVT̀XY�XZ�\XZZV\T̀XY�k��dY\U��̀]T��XZ~�l�e[b�_V�iVZqXZeVa�[qTVZ�fd_]T[YT̀[̂�WXeîVT̀XYr�iZXp̀aVa�TU[T�]d\U�̀TVe]�\[Y�[Ya�]U[̂̂�_V�iVZqXZeVa�[T�]d\U�T̀eV]�[Ya�̀Y�]d\U�e[YYVZ�TU[T�]d\U��XZ~�aXV]�YXT�dYZV[]XY[_̂b�ỲTVZqVZV�ǹTU�TUV�onYVZ�]�X\\di[Y\b�[Ya�d]V�Xq�TUV��ZXcV\Th�fd_]T[YT̀[̂�WXeîVT̀XY�]U[̂̂�YXT�_V�aVVeVa�TX�Vm̀]T�dYT̀̂�k[l�TUV�onYVZ�ZV\V̀pV]�[�WVZT̀q̀\[TV�Xq�o\\di[Y\b�qXZ�TUV��ZXcV\T�kXZ�]d\U�iXZT̀XY�[]�V̂V\TVa�_b�onYVZl�̀q�]d\U�WVZT̀q̀\[TV�Xq�o\\di[Y\b�̀]�ZVsd̀ZVar�[Ya�[Yb�XTUVZ�iVZèT]r�[iiZXp[̂]r�̂̀\VY]V]�[Ya�[Yb�XTUVZ�aX\deVYT]�qZXe�uXpVZYeVYT[̂�[dTUXZ̀T̀V]�U[p̀Yu�cdZ̀]à\T̀XY�TUVZVqXZV�YV\V]][Zb�qXZ�TUV�_VYVq̀\̀[̂�X\\di[Y\b�Xq�TUV��ZXcV\T�[Ya�k_l�TUV�WXYTZ[\TXZr�WXY]TZd\T̀XY��[Y[uVZr�tZ\ÙTV\T�[Ya�onYVZ�U[pV�[uZVVa�diXY�[�]\UVad̂V�qXZ�q̀Y[̂�\XeîVT̀XY�[Ya�TX�iZXp̀aV�TUV�onYVZ�ǹTU�[̂̂�[]�_d̀̂T�aZ[ǹYu]r�XiVZ[T̀Yu�e[Yd[̂]r�n[ZZ[YT̀V]�[Ya�XTUVZ�ZVsd̀ZVa�\̂X]VXdT�aX\deVYT]h��[ZZ[YT̀V]�\[̂̂Va�qXZ�_b�TUV�tuZVVeVYT�XZ�_b�TUV�|Z[ǹYu]�[Ya�fiV\̀q̀\[T̀XY]�]U[̂̂�\XeeVY\V�XY�TUV�a[TV�Xq�fd_]T[YT̀[̂�WXeîVT̀XY�Xq�TUV��ZXcV\T�XZ�aV]̀uY[TVa�iXZT̀XY�TUVZVXqr�XZ�[Yb�̂[TVZ�a[TV�TU[T�TUV�i[ZT̀V]�[uZVVh�gÙ]�a[TV�]U[̂̂�_V�V]T[_̂̀]UVa�_b�[�WVZT̀q̀\[TV�Xq�fd_]T[YT̀[̂�WXeîVT̀XY�]̀uYVa�_b�TUV�onYVZr�WXYTZ[\TXZr�tZ\ÙTV\T�[Ya�WXY]TZd\T̀XY��[Y[uVZhv�wx�xz��UVY�TUV�WXYTZ[\TXZ�\XY]̀aVZ]�TU[T�TUV��XZ~r�XZ�[�iXZT̀XY�TUVZVXq�nÙ\U�TUV�onYVZ�[uZVV]�TX�[\\ViT�]Vi[Z[TV̂br�̀]�]d_]T[YT̀[̂̂b�\XeîVTVr�TUV�WXYTZ[\TXZ�]U[̂̂�YXT̀qb�TUV�WXY]TZd\T̀XY��[Y[uVZr�[Ya�TUV�WXYTZ[\TXZ�[Ya�WXY]TZd\T̀XY��[Y[uVZ�]U[̂̂�cX̀YT̂b�iZVi[ZV�[Ya�]d_èT�TX�TUV�tZ\ÙTV\T�[�\XeiZVUVY]̀pV�̂̀]T�nÙ\U�]U[̂̂�̀aVYT̀qb�[̂̂�YXY�\XYqXZèYur�aVqV\T̀pV�[Ya�̀Y\XeîVTV��XZ~�[Ya�V]T[_̂̀]U�TUV�a[TV�Xq�\XeeVY\VeVYT�Xq�n[ZZ[YT̀V]�̀Y�\XYYV\T̀XY�ǹTU�[Yb�]d\U��XZ~h��[̀̂dZV�TX�̀Y\̂daV�[Y�̀TVe�XY�]d\U�̂̀]T�aXV]�YXT�[̂TVZ�TUV�ZV]iXY]̀_̀̂ T̀b�Xq�TUV�WXYTZ[\TXZ�TX�\XeîVTV�[̂̂��XZ~�̀Y�[\\XZa[Y\V�ǹTU�TUV�WXYTZ[\T�|X\deVYT]hv�wx�x���iXY�ZV\V̀iT�Xq�TUV�̂̀]Tr�TUV�tZ\ÙTV\Tr�[]]̀]TVa�_b�TUV�WXY]TZd\T̀XY��[Y[uVZr�ǹ^̂�e[~V�[Y�̀Y]iV\T̀XY�TX�aVTVZèYV�nUVTUVZ�TUV��XZ~�XZ�aV]̀uY[TVa�iXZT̀XY�TUVZVXq�̀]�]d_]T[YT̀[̂̂b�\XeîVTVh�{q�TUV�tZ\ÙTV\T�]�̀Y]iV\T̀XY�à]\̂X]V]�[Yb�̀TVer�nUVTUVZ�XZ�YXT�̀Y\̂daVa�XY�TUV�̂̀]Tr�nÙ\U�̀]�YXT�]dqq̀\̀VYT̂b�\XeîVTV�̀Y�[\\XZa[Y\V�ǹTU�TUV�ZVsd̀ZVeVYT]�Xq�TUV�WXYTZ[\T�|X\deVYT]�]X�TU[T�TUV�onYVZ�\[Y�X\\dib�XZ�dT̀̀̂�V�TUV��XZ~�XZ�aV]̀uY[TVa�iXZT̀XY�TUVZVXq�qXZ�̀T]�̀YTVYaVa�d]Vr�TUV�WXYTZ[\TXZ�]U[̂̂r�_VqXZV�̀]]d[Y\V�Xq�TUV�WVZT̀q̀\[TV�Xq�fd_]T[YT̀[̂�WXeîVT̀XYr�\XeîVTV�XZ�\XZZV\T�]d\U�̀TVe�diXY�YXT̀q̀\[T̀XY�_b�TUV�WXY]TZd\T̀XY��[Y[uVZ�XZ�tZ\ÙTV\Th�{Y�]d\U�\[]Vr�TUV�WXYTZ[\TXZ�]U[̂̂�TUVY�]d_èT�[�ZVsdV]T�qXZ�[YXTUVZ�̀Y]iV\T̀XY�_b�TUV�tZ\ÙTV\Tr�[]]̀]TVa�_b�TUV�WXY]TZd\T̀XY��[Y[uVZr�TX�aVTVZèYV�fd_]T[YT̀[̂�WXeîVT̀XYh�{q�TUV�tZ\ÙTV\T�[Ya�TUV�WXY]TZd\T̀XY��[Y[uVZ�[ZV�ZVsd̀ZVa�TX�iVZqXZe�[aàT̀XY[̂�]d_]T[YT̀[̂�\XeîVT̀XY�̀Y]iV\T̀XY]�_V\[d]V�TUV��XZ~�q[̀̂]�TX�_V�]d_]T[YT̀[̂̂b�\XeîVTVr�TUV�[eXdYT�Xq�\XeiVY][T̀XY�i[̀a�TX�TUV�tZ\ÙTV\T�[Ya�TUV�WXY]TZd\T̀XY��[Y[uVZ�_b�TUV�onYVZ�qXZ�[aàT̀XY[̂�]VZp̀\V]�]U[̂̂�_V�aVad\TVa�qZXe�TUV�q̀Y[̂�i[beVYT�TX�TUV�WXYTZ[\TXZhv�wx�x���UVY�TUV�tZ\ÙTV\Tr�[]]̀]TVa�_b�TUV�WXY]TZd\T̀XY��[Y[uVZr�aVTVZèYV]�TU[T�TUV��XZ~�XZ�aV]̀uY[TVa�iXZT̀XY�TUVZVXq�̀]�]d_]T[YT̀[̂̂b�\XeîVTVr�TUV�WXY]TZd\T̀XY��[Y[uVZ�ǹ^̂�iZVi[ZVr�[Ya�TUV�WXY]TZd\T̀XY��[Y[uVZ�[Ya�tZ\ÙTV\T�]U[̂̂�VmV\dTV�[�WVZT̀q̀\[TV�Xq�fd_]T[YT̀[̂�WXeîVT̀XY�TU[T�]U[̂̂�V]T[_̂̀]U�TUV�a[TV�Xq�fd_]T[YT̀[̂�WXeîVT̀XYr�]U[̂̂�V]T[_̂̀]U�ZV]iXY]̀_̀̂ T̀̀V]�Xq�TUV�onYVZ�[Ya�WXYTZ[\TXZ�qXZ�]V\dZ̀Tbr�e[̀YTVY[Y\Vr�UV[Tr�dT̀̀̂T̀V]r�a[e[uV�TX�TUV��XZ~�[Ya�̀Y]dZ[Y\Vr�[Ya�]U[̂̂�q̀m�TUV�T̀eV�ǹTÙY�nÙ\U�TUV�WXYTZ[\TXZ�]U[̂̂�q̀Ỳ]U�[̂̂��dY\U��̀]T��XZ~r�nÙ\U�T̀eVqZ[eV�]U[̂̂�YXT�Vm\VVa����a[b]h��[ZZ[YT̀V]�ZVsd̀ZVa�_b�TUV�WXYTZ[\T�|X\deVYT]�]U[̂̂�\XeeVY\V�XY�TUV�a[TV�Xq�fd_]T[YT̀[̂�
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STUVWXYZT[�T\�Y]X�̂T_̀�T_�aXbZc[dYXa�VT_YZT[�Y]X_XT\�e[WXbb�TY]X_fZbX�V_TgZaXa�Z[�Y]X�SX_YZ\ZhdYX�T\�iejbYd[YZdW�STUVWXYZT[kl�mnonp�q]X�SX_YZ\ZhdYX�T\�iejbYd[YZdW�STUVWXYZT[�b]dWW�jX�bejUZYYXa�YT�Y]X�rf[X_�d[a�ST[Y_dhYT_�\T_�Y]XZ_�f_ZYYX[�dhhXVYd[hX�T\�_XbVT[bZjZWZYZXb�dbbZc[Xa�YT�Y]XU�Z[�beh]�SX_YZ\ZhdYXk�sVT[�beh]�dhhXVYd[hX�d[a�hT[bX[Y�T\�be_XYtu�Z\�d[tu�Y]X�rf[X_�b]dWW�Ud̀X�VdtUX[Y�T\�_XYdZ[dcX�dVVWtZ[c�YT�beh]�̂T_̀�T_�aXbZc[dYXa�VT_YZT[�Y]X_XT\k�ieh]�VdtUX[Y�b]dWW�jX�davebYXa�\T_�̂T_̀�Y]dY�Zb�Z[hTUVWXYX�T_�[TY�Z[�dhhT_ad[hX�fZY]�Y]X�_XweZ_XUX[Yb�T\�Y]X�ST[Y_dhY�xTheUX[Ybkl�mnonpny�z[�hT[\T_Ud[hX�fZY]�{Xf�|T_̀�}X[X_dW�~e[ZhZVdW��df�iXhYZT[�����j����d�u�eVT[�V_TVX_�X�XheYZT[�T\�SX_YZ\ZhdYX�T\�iejbYd[YZdW�STUVWXYZT[�T\�̂T_̀u�Y]X�ST[Y_dhYT_�b]dWW�bejUZY�d�_XweZbZYZT[�\T_�VdtUX[Y�T\�Y]X�_XUdZ[Z[c�dUTe[Y�T\�Y]X�ST[Y_dhY�ieUk�sVT[�hX_YZ\ZhdYZT[�T\�VdtUX[Y�jt�Y]X��_h]ZYXhYu�Y]X�rf[X_�fZWW�dVV_TgX�d[a�V_TUVYWt�Vdt�Y]X�_XUdZ[Z[c�dUTe[Y�T\�Y]X�ST[Y_dhY�ieU�WXbb�YfT�YZUXb�gdWeX�T\�d[t�_XUdZ[Z[c�ZYXUb�YT�jX�hTUVWXYXa�T_�hT__XhYXa�d[a�WXbb�d[�dUTe[Y�[XhXbbd_t�YT�bdYZb\t�d[t�hWdZUbu�WZX[b�T_�veacUX[Yb�dcdZ[bY�ST[Y_dhYT_�f]Zh]�]dgX�[TY�jXX[�beZYdjWt�aZbh]d_cXak�ieh]�VdtUX[Y�b]dWW�jX�UdaX�e[aX_�YX_Ub�d[a�hT[aZYZT[b�cTgX_[Z[c�\Z[dW�VdtUX[Y�X�hXVY�Y]dY�Y]X�rf[X_�b�Ud̀Z[c�T\�beh]�VdtUX[Y�b]dWW�[TY�hT[bYZYeYX�Y]X�rf[X_�b�fdZgX_�T\�d[t�TjvXhYZT[�YT�dWW�T_�d[t�VT_YZT[�T\�Y]X�̂T_̀�VX_\T_UXa�jt�Y]X�ST[Y_dhYT_�T_�d[t�hWdZUb�Y]X�rf[X_�Udt�Y]X[�]dgX�dcdZ[bY�Y]X�ST[Y_dhYT_kl�mnonpn��{XZY]X_�Y]X�_XweZbZYZT[�\T_�VdtUX[Y�bYZVeWdYXa�Z[�iXhYZT[��k�k�k��[T_�d[t�VT_YZT[�T\�_XYdZ[Xa�VX_hX[YdcX�b]dWW�jXhTUX�aeX�e[YZW�Y]X�ST[Y_dhYT_�bejUZYb�YT�Y]X�ST[bY_ehYZT[�~d[dcX_�ny d[�d\\ZadgZY�Y]dY�dWW�Vdt_TWWbu�jZWWb�\T_�UdYX_ZdWb�d[a�XweZVUX[Yu�d[a�TY]X_�Z[aXjYXa[Xbb�hT[[XhYXa�fZY]�Y]X�fT_̀�\T_�f]Zh]�Y]X�rf[X_�T_�Y]X�rf[X_�b�V_TVX_Yt�UZc]Y�Z[�d[t�fdt�jX�_XbVT[bZjWXu�]dgX�jXX[�VdZa�T_�TY]X_fZbX�bdYZb\ZXau�Y]X�\T_U�T\�f]Zh]�fZWW�jX�Y]X�he__X[YWt�deY]T_Z�Xa��z��xTheUX[Y�}���u��ST[Y_dhYT_�b��\\ZadgZY�T\��dtUX[Y�T\�xXjYb�d[a�SWdZUb��n� hT[bX[Y�T\�dWW�be_XYZXbu�Z\�d[tu�YT�beh]�VdtUX[Yu�Y]X�\T_U�T\�f]Zh]�fZWW�jX�Y]X�he__X[YWt�deY]T_Z�Xa��z��xTheUX[Y�}����u��ST[bX[Y�T\�ie_XYt�YT��XaehYZT[�Z[�T_��d_YZdW��XWXdbX�T\��XYdZ[dcXu��jeY�f]Zh]�fZWW�[TY�jX�_XweZ_Xa�Z\�Y]X�dUTe[Y�fZY]]XWa�e[aX_�iXhYZT[��k�k�k��X�hXXab�Y]X�dUTe[Y�T\�_XYdZ[dcX��d[an� Z\�_XweZ_Xa�jt�Y]X�rf[X_u�TY]X_�adYd�XbYdjWZb]Z[c�VdtUX[Y�T_�bdYZb\dhYZT[�T\�dWW�beh]�TjWZcdYZT[bu�beh]�db�_XhXZVYbu�_XWXdbXbu�d[a�fdZgX_b�T\�WZX[b�d_ZbZ[c�TeY�T\�hT[Y_dhY�YT�beh]�X�YX[Y�d[a�Z[�beh]�\T_U�db�Udt�jX�aXbZc[dYXa�jt�Y]X�rf[X_kl�mnonpn���b�Y]X��e[h]��ZbY�̂T_̀�Zb�bdYZb\dhYT_ZWt�hTUVWXYXa�T_�hT__XhYXau�Y]X�ST[Y_dhYT_�Udt�bejUZY�d�_XweZbZYZT[�\T_�VdtUX[Y�T\�Y]XbX�ZYXUbk�q]X�ST[Y_dhYT_�b]dWW�bejUZY�fZY]�Xdh]�beh]�_XweZbZYZT[�\T_�VdtUX[Y�d\\ZadgZYbu�hT[bX[Yb�T\�be_XYtu�d[a�TY]X_�adYd�db�aXbh_ZjXa�Z[�iXhYZT[��k�k�k��hTgX_Z[c�fT_̀�\T_�f]Zh]�VdtUX[Y�Zb�_XweXbYXak�sVT[�hX_YZ\ZhdYZT[�T\�beh]�_XweZbZYZT[b�jt�Y]X��_h]ZYXhY�d[a�ST[bY_ehYZT[�~d[dcX_u�Y]X�rf[X_�fZWW�dVV_TgX�d[a�V_TUVYWt�Vdt�Y]X�_XweZbZYZT[�WXbb�d[�dUTe[Y�YfT�YZUXb�Y]dY�f]Zh]�Zb�[XhXbbd_t�YT�bdYZb\t�d[t�hWdZUbu�WZX[b�T_�veacUX[Yb�dcdZ[bY�Y]X�ST[Y_dhYT_�f]Zh]�]dgX�[TY�jXX[�beZYdjWt�aZbh]d_cXakl�mnonpn��̂]X_X�Y]X��_TvXhY�Z[hWeaXb�]XdYZ[cu�dZ_�hT[aZYZT[Z[cu�XWXhY_ZhdWu�hTUUe[ZhdYZT[u�adYd�T_�TY]X_�btbYXUb�f]Zh]�d_X�[TY�VeY�Z[YT�TVX_dYZT[�dY�Y]X�YZUX�T\�ThheVd[htu�d�beU�b]dWW�jX�fZY]]XWa�e[YZW�Y]XbX�btbYXUb�]dgX�TVX_dYXa�YT�Y]X�cX[X_dW�bdYZb\dhYZT[�T\�Y]X��_h]ZYXhYk�q]X�ST[Y_dhYT_�b]dWW�V_TgZaX�hTUVWXYX�bYd_Y�eV�d[a�hTUUZbbZT[Z[c�T\�Y]X�btbYXUb�fZY]�d�aXYdZWXa�h]Xh̀�WZbY�db�_XhTUUX[aXa�jt�Y]X�XweZVUX[Y�T_�btbYXU�Ud[e\dhYe_X_k�q]X�_XYdZ[Xa�dUTe[Y�b]dWW�dVV_T�ZUdYX�\ZgX�VX_hX[Y������T\�Y]X�hTbY�T\�Y]X�btbYXUb�db�aXYX_UZ[Xa�jt�Y]X�hTbY�j_Xd̀aTf[�bejUZYYXak�q]X�ced_d[Yt�fd__d[Yt�VX_ZTa�\T_�beh]�btbYXUb�fZWW�[TY�hTUUX[hX�e[YZW�d\YX_�beh]��_h]ZYXhY�dVV_TgdWkl�mnonpnp�q]X�ST[Y_dhYT_�b]dWW�hTUVWXYX�Y]X��e[h]��ZbY�̂T_̀�\T_�Y]X��_TvXhY�[T�WdYX_�Y]d[����adtb�d\YX_�iejbYd[YZdW�STUVWXYZT[�T\�Y]X��_TvXhYk�q]X�ST[Y_dhYT_�b]dWW�jX�\eWWt�WZdjWX�YT�Y]X�rf[X_�\T_�dWW�adUdcXb�be\\X_Xa�jt�Y]X�rf[X_�db�d�_XbeWY�T\�aXWdt�Z[�dh]ZXgZ[c�\Z[dW�hTUVWXYZT[�T\�Y]X�̂T_̀u�Z[hWeaZ[c�fZY]TeY�WZUZYdYZT[u�daaZYZT[dW�d_h]ZYXhYe_dW�d[a�hT[bY_ehYZT[�Ud[dcXUX[Y�\XXb�_XWdYXa�YT�X�YX[aXa�bX_gZhXbkl�mnon��z\�Y]X��_h]ZYXhY�T_�Y]X�ST[bY_ehYZT[�~d[dcX_�Zb�_XweZ_Xa�YT�Z[bVXhY�Y]X�̂T_̀�UT_X�Y]d[�YfT�����YZUXb�V_ZT_�YT�hX_YZ\tZ[c�Y]X�̂ T_̀�db�jXZ[c�bejbYd[YZdWWt�hTUVWXYX�T[�dhhTe[Y�T\�Y]X�aZbhTgX_t�T\�T[X�T_�UT_X�ZYXUb�Y]dY�d_X�[TY�be\\ZhZX[YWt�hTUVWXYXu�Y]X�ST[Y_dhYT_�b]dWW�jX�WZdjWX�YT�Y]X�rf[X_�\T_�Y]X�dUTe[Y�T\�d[t�hTbYbu�daaZYZT[dW�\XXb�T_�hTUVX[bdYZT[�aeX�\_TU�T_�VdZa�jt�Y]X�rf[X_�YT�Y]X��_h]ZYXhY�d[a�T_�Y]X�ST[bY_ehYZT[�~d[dcX_�\T_�Y]X�daaZYZT[dW�Z[bVXhYZT[bk�
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��KN� O = P=P"@ DQ RS

T�UVWXVY�Z[\]̂[_�̀\abc�dbef[a]�ag_�bae�_[fb\a\ah�_[]b\a[i�d[_j[a]bh[�k̂bcc�l[jgf[�im[�ma]\c�]̂[�nga]_bj]g_�kmlf\]k�]g�]̂[�o_ĵ\][j]�]̂_gmĥ�]̂[�ngak]_mj]\ga�pbabh[_�qrs�bcc�jcgk[gm]�igjmf[a]k�_[tm\_[i�le�]̂[�nga]_bj]�ugjmf[a]kv�\ajcmi\ahv�w\]̂gm]�c\f\]b]\gav�bkxlm\c]�i_bw\ahkv�b]]\j�k]gjyv�fb\a][abaj[�fbambcv�gd[_b]\ah�\ak]_mj]\gak�bai�g]̂[_�igjmf[a]k�_[tm\_[i�]g�l[�i[c\z[_[i�mai[_�]̂[�nga]_bj]�\a�jgaa[j]\ga�w\]̂�]̂[�{g_y�\a�]̂[�̀g_f�_[tm\_[i�le�]̂[�|wa[_v�q}s�ba�b̀̀\ibz\]�]̂b]�dbe_gcckv�l\cck�̀g_�fb][_\bck�bai�[tm\df[a]v�bai�g]̂[_�\ai[l][ia[kk�jgaa[j][i�w\]̂�]̂[�{g_y�̀g_�ŵ\ĵ�]̂[�|wa[_�g_�]̂[�|wa[_~k�d_gd[_]e�f\ĥ]�l[�_[kdgak\lc[�g_�[ajmfl[_[i�qc[kk�bfgma]k�w\]̂̂ [ci�le�|wa[_s�b̂z[�l[[a�db\i�g_�g]̂[_w\k[�kb]\k̀\[iv�q�s�b�j[_]\̀\jb][�[z\i[aj\ah�]̂b]�\akm_baj[�_[tm\_[i�le�]̂[�nga]_bj]�ugjmf[a]k�]g�_[fb\a�\a�̀g_j[�b̀][_�̀\abc�dbef[a]�\k�jm__[a]ce�\a�[̀̀[j]�bai�w\cc�ag]�l[�jbaj[c[i�g_�bccgw[i�]g�[�d\_[�ma]\c�b]�c[bk]����ibek~�d_\g_�w_\]][a�ag]\j[�̂bk�l[[a�h\z[a�]g�]̂[�|wa[_v�q�s�b�w_\]][a�k]b][f[a]�]̂b]�]̂[�nga]_bj]g_�yagwk�g̀�ag�kmlk]ba]\bc�_[bkga�]̂b]�]̂[�\akm_baj[�w\cc�ag]�l[�_[a[wblc[�]g�jgz[_�]̂[�d[_\gi�_[tm\_[i�le�]̂[�nga]_bj]�ugjmf[a]kv�q�s�jgak[a]�g̀�km_[]ev�\̀�baev�]g�̀\abc�dbef[a]v�q�sv�\̀�_[tm\_[i�le�]̂[�|wa[_v�g]̂[_�ib]b�[k]blc\k̂\ah�dbef[a]�g_�kb]\k̀bj]\ga�g̀�glc\hb]\gakv�kmĵ�bk�_[j[\d]kv�_[c[bk[k�bai�wb\z[_k�g̀�c\[akv�jcb\fkv�k[jm_\]e�\a][_[k]k�g_�[ajmfl_baj[k�b_\k\ah�gm]�g̀�]̂[�nga]_bj]v�]g�]̂[�[�][a]�bai�\a�kmĵ�̀g_f�bk�fbe�l[�i[k\hab][i�le�]̂[�|wa[_v�bai�q�s�bcc�wb__ba]\[k�bai�hmb_ba][[k�_[tm\_[i�le�]̂[�nga]_bj]�ugjmf[a]k���̀�b��mljga]_bj]g_�_[̀mk[k�]g�̀m_a\k̂�b�_[c[bk[�g_�wb\z[_�_[tm\_[i�le�]̂[�|wa[_v�]̂[�nga]_bj]g_�fbe�̀m_a\k̂�b�lgai�kb]\k̀bj]g_e�]g�]̂[�|wa[_�]g�\ai[fa\̀e�]̂[�|wa[_�bhb\ak]�kmĵ�c\[a���̀�kmĵ�c\[a�_[fb\ak�makb]\k̀\[i�b̀][_�dbef[a]k�b_[�fbi[v�]̂[�nga]_bj]g_�k̂bcc�_[̀mai�]g�]̂[�|wa[_�bcc�fga[e�]̂b]�]̂[�|wa[_�fbe�l[�jgfd[cc[i�]g�dbe�\a�i\kĵb_h\ah�kmĵ�c\[av�\ajcmi\ah�bcc�jgk]k�bai�_[bkgablc[�b]]g_a[ek~�̀[[k�T�UVWXVYVW��a�bii\]\ga�]g�]̂[�kmlf\]]bck�_[tm\_[i�\a��[j]\ga���r��}�blgz[v�]̂[�nga]_bj]g_�k̂bcc�kmlf\]�k[db_b][�̀\abc�_[c[bk[�g_�wb\z[_k�g̀�c\[a�̀g_�[bĵ��mljga]_bj]g_v�fb][_\bc�kmddc\[_v�g_�g]̂[_k�w\]̂�c\[a�_\ĥ]k�bhb\ak]�]̂[��_g�[j]v�bai�k̂bcc�kmlf\]�b�c\k]�g̀�kmĵ�db_]\[k�T�UVWXV���̀v�b̀][_��mlk]ba]\bc�ngfdc[]\ga�g̀�]̂[�{g_yv�̀\abc�jgfdc[]\ga�]̂[_[g̀�\k�fb][_\bcce�i[cbe[i�]̂_gmĥ�ag�̀bmc]�g̀�]̂[�nga]_bj]g_�g_�le�\kkmbaj[�g̀�n̂bah[�|_i[_k�b̀̀[j]\ah�̀\abc�jgfdc[]\gav�bai�]̂[�ngak]_mj]\ga�pbabh[_�bai�o_ĵ\][j]�kg�jgà\_fv�]̂[�|wa[_�k̂bccv�mdga�bddc\jb]\ga�le�]̂[�nga]_bj]g_�bai�j[_]\̀\jb]\ga�le�]̂[�ngak]_mj]\ga�pbabh[_�bai�o_ĵ\][j]v�bai�w\]̂gm]�][_f\ab]\ah�]̂[�nga]_bj]v�fby[�dbef[a]�g̀�]̂[�lbcbaj[�im[�̀g_�]̂b]�dg_]\ga�g̀�]̂[�{g_y�̀mcce�jgfdc[][iv�jg__[j][iv�bai�bjj[d][i���̀�]̂[�_[fb\a\ah�lbcbaj[�̀g_�{g_y�ag]�̀mcce�jgfdc[][i�g_�jg__[j][i�\k�c[kk�]̂ba�_[]b\abh[�k]\dmcb][i�\a�]̂[�nga]_bj]�ugjmf[a]kv�bai�\̀�lgaik�̂bz[�l[[a�̀m_a\k̂[iv�]̂[�w_\]][a�jgak[a]�g̀�]̂[�km_[]e�]g�dbef[a]�g̀�]̂[�lbcbaj[�im[�̀g_�]̂b]�dg_]\ga�g̀�]̂[�{g_y�̀mcce�jgfdc[][i�bai�bjj[d][i�k̂bcc�l[�kmlf\]][i�le�]̂[�nga]_bj]g_�]g�]̂[�o_ĵ\][j]�]̂_gmĥ�]̂[�ngak]_mj]\ga�pbabh[_�d_\g_�]g�j[_]\̀\jb]\ga�g̀�kmĵ�dbef[a]���mĵ�dbef[a]�k̂bcc�l[�fbi[�mai[_�][_fk�bai�jgai\]\gak�hgz[_a\ah�̀\abc�dbef[a]v�[�j[d]�]̂b]�\]�k̂bcc�ag]�jgak]\]m][�b�wb\z[_�g̀�ncb\fk�T�UVWXV���̂[�fby\ah�g̀�̀\abc�dbef[a]���������������������le�]̂[�|wa[_�k̂bcc�ag]�jgak]\]m][�b�wb\z[_�g̀�jcb\fkv�jbmk[k�g̀�bj]\gav�ibfbh[k�g_�jgfdcb\a]k�le�]̂[�|wa[_�T�UVWXV��ojj[d]baj[�g̀�̀\abc�dbef[a]�le�]̂[�nga]_bj]g_v�b��mljga]_bj]g_�g_�fb][_\bc�kmddc\[_�k̂bcc�jgak]\]m][�b�wb\z[_�g̀�jcb\fk�le�]̂b]�dbe[[�[�j[d]�]̂gk[�d_[z\gmkce�fbi[�\a�w_\]\ah�\a�bjjg_ibaj[�w\]̂�o_]\jc[�r��bai�\i[a]\̀\[i�le�]̂b]�dbe[[�\a�w_\]\ah�bk�mak[]]c[i�b]�]̂[�]\f[�g̀�]̂[�̀\abc�oddc\jb]\ga�̀g_��bef[a]�T�UVWXV��o]�bae�]\f[�b�c\[a�\k�̀\c[i�bhb\ak]�]̂[��_g�[j]�̀maikv�]̂[�|wa[_�fbe�i[fbai�]̂b]�]̂[�nga]_bj]g_�i\kĵb_h[�kb\i�c\[av�]̂_gmĥ�lgai\ah�g_�g]̂[_w\k[v�bai�]̂[�nga]_bj]g_�fmk]�gl]b\a�]̂[�i\kĵb_h[�g̀�kb\i�c\[a�w\]̂\a�k[z[a�q�s�ibek�g̀�kmĵ�i[fbai�b]�]̂[�nga]_bj]g_~k�kgc[�jgk]�bai�[�d[ak[v�bai�b]�ag�jgk]�]g�]̂[�|wa[_���̀�bae�c\[a�g_�g]̂[_�[ajmfl_baj[�_[tm\_[i�]g�l[�_[fgz[i�b]�]̂[�nga]_bj]g_~k�kgc[�jgk]�bai�[�d[ak[�dm_kmba]�]g�]̂\k��[j]\ga�\k�ag]�i\kĵb_h[i�g̀�_[jg_i�bk�b̀g_[kb\iv�]̂[�|wa[_�k̂bcc�̂bz[�]̂[�_\ĥ]�]g�]by[�kmĵ�bj]\ga�bk�]̂[�|wa[_�k̂bcc�i[[f�bdd_gd_\b][�qŵ\ĵ�k̂bcc�\ajcmi[�]̂[�_\ĥ]�]g�jbmk[�kmĵ�c\[a�g_�g]̂[_�[ajmfl_baj[�]g�l[�jbaj[c[i�bai�i\kĵb_h[i�g̀�_[jg_isv�bai�\a�kmĵ�[z[a]v�bcc�jgk]k�bai�[�d[ak[k�\ajm__[i�le�]̂[�|wa[_�\a�jgaa[j]\ga�]̂[_[w\]̂�q\ajcmi\ahv�w\]̂gm]�c\f\]b]\gav�d_[f\mfk�̀g_�bae�lgai�m̀_a\k̂[i�\a�jgaa[j]\ga�]̂[_[w\]̂v�bai�_[bkgablc[�b]]g_a[ek~�̀[[kvjgm_]�jgk]k�bai�i\klm_k[f[a]ksv�k̂bcc�l[�db\i�le�]̂[�nga]_bj]g_�]g�]̂[�|wa[_�ga�i[fbai�g_v�b]�]̂[�gd]\ga�g̀�]̂[�|wa[_v�i[imj][i�̀_gf�bae�dbef[a]�]̂[a�im[�g_�]̂[_[b̀][_�l[jgf\ah�im[�̀_gf�]̂[�|wa[_�]g�]̂[�nga]_bj]g_�\a�bjjg_ibaj[�w\]̂�]̂[�d_gz\k\gak�g̀�]̂[k[��[a[_bc�ngai\]\gak�T�UVWXV�� �\k]\ah�wb__ba]\[k�k̂bcc�ag]�i[d_\z[�]̂[�|wa[_�g̀�bae�jbmk[�g̀�bj]\gav�_\ĥ]v�g_�_[f[ie�g]̂[_w\k[�bzb\cblc[�g̀_�l_[bĵ�g̀�bae�g̀�]̂[�d_gz\k\gak�g̀�]̂[�nga]_bj]�ugjmf[a]k���̂[�d[_\gik�_[̀[__[i�]g�blgz[�k̂bcc�ag]�l[�jgak]_m[i�bk�c\f\]b]\gak�ga�]̂[�]\f[�\a�ŵ\ĵ�]̂[�|wa[_�fbe�dm_km[�bae�kmĵ�bj]\gav�_\ĥ]�g_�_[f[ie�
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T�UVWXVY�Z[\�]̂_̀abc̀̂a�d[bee�bc[f\g\�hf_be�ĉije\̀f̂_�̂h�bee�k âlm�f_cenof_pm�qf̀[̂ǹ�efif̀b̀f̂_m�ĉaa\c̀f̂_�̂h�jn_c[refd̀�f̀\idm�ja\jbab̀f̂_�b_o�o\efg\as�̂h�bee�ib_nbedm�ja\d\_̀b̀f̂_�̂h�̀abf_f_p�b_o�ĉije\̀f̂_�̂h�hf_be�jbj\a�dntifddf̂_d�_̂ �̀eb̀\a�̀[b_�uv�obsd�ĥeêqf_p�̀[\�ob̀\�̂h�wntd̀b_̀fbe�]̂ije\̀f̂_x�y_�̀[\�\g\_̀�̀[\�]̂_̀abc̀̂a�d[bee�hbfe�`̂�bc[f\g\�hf_be�ĉije\̀f̂_�̂h�̀[\�k âl�qf̀[f_�dnc[�b�j\af̂o�̂h�̀fi\m�̀[\�]̂_̀abc̀̂a�b_o�̀[\�]̂_̀abc̀̂azd�dna\̀sm�fh�b_sm�d[bee�t\�efbte\�ĥa�b_o�d[bee�a\fitnad\�̀[\�{q_\a�ĥa�b_s�b_o�bee�h\\d�jbfo�̀̂�̀[\�|ac[f̀\c̀�b_o�]̂_d̀anc̀f̂_�}b_bp\a�b_o�̂̀[\a�\~j\_d\d�ibo\�_\c\ddbas�ts�̀[\�]̂_̀abc̀̂azd�hbfena\x�|oof̀f̂_be�h\\d�b_o�\~j\_d\d�d[bee�t\�c[bap\o�ts�̀[\�{q_\a�bpbf_d̀�b_s��f_be��bsi\_̀�on\�̂a�q[fc[�ibs�t\ĉi\�on\�̀̂�̀[\�]̂_̀abc̀̂am�b_o�̀[\�]̂_̀abc̀̂a�d[bee�jâij̀es�jbs�̂a�a\hn_o�̀[\�{q_\a�̀[\�\~c\ddm�fh�b_sm�nĵ_�̀[\�{q_\azd�qaf̀̀\_�a\�n\d̀x��������WX�������������������������������������T�WXVW��������������������������������Z[\�]̂_̀abc̀̂a�d[bee�t\�a\dĵ_dfte\�ĥa�f_f̀fb̀f_pm�fije\i\_̀f_pm�ofa\c̀f_pm�ĉ_̀âeef_pm�ibf_̀bf_f_pm�b_o�dnj\agfdf_p�bee�dbh\̀s�ja\cbǹf̂_d�b_o�jâpabid�f_�ĉ__\c̀f̂_�qf̀[�̀[\�j\aĥaib_c\�̂h�̀[\�]̂_̀abc̀x�Z[\�]̂_̀abc̀̂a�d[bee�dntif̀�[̀\�]̂_̀abc̀̂azd�dbh\̀s�jâpabi�̀̂�̀[\�]̂_d̀anc̀f̂_�}b_bp\a�ĥa�a\gf\q�b_o�ĉ âof_b̀f̂_�qf̀[�̀[\�dbh\̀s�jâpabid�̂h�^̀[\a�]̂_̀abc̀̂adx�Z[\�]̂_d̀anc̀f̂_�}b_bp\azd�a\dĵ_dftfef̀f\d�ĥa�a\gf\q�b_o�ĉ âof_b̀f̂_�̂h�dbh\̀s�jâpabid�d[bee�_̂ �̀\~̀\_o�̀̂�ofa\c̀�ĉ_̀âe�̂g\a�̂a�c[bap\�̂h�̀[\�bc̀d�̂a�̂ifddf̂_d�̂h�̀[\�]̂_̀abc̀̂adm�wntĉ_̀abc̀̂adm�bp\_̀d�̂a�\ijês\\d�̂h�̀[\�]̂_̀abc̀̂ad�̂a�wntĉ_̀abc̀̂adm�̂a�b_s�̂̀[\a�j\ad̂_d�j\aĥaif_p�ĵàf̂_d�̂h�̀[\�k âl�b_o�_̂ �̀ofa\c̀es�\ijês\o�ts�̀[\�]̂_d̀anc̀f̂_�}b_bp\ax�Z[\�]̂_̀abc̀̂azd�dbh\̀s�ja\cbǹf̂_d�b_o�jâpabid�d[bee�f_ceno\�dj\cfhfc�d̀\jd�o\dfp_\o�̀̂�if_fif�\�̀[\�afdl�̂h�ĉ_̀abc̀f_p�̂a�dja\bo�̂h�]{ y¡r¢£m�f_cenof_p�jâgfdf̂_�̂h�bee�bjjâjafb̀\�j\ad̂_be�jầ\c̀fg\�\�nfji\_̀m�d̂cfbe�ofd̀b_cf_pm�bĝfof_p�d̀bclf_p�̂h�̀abo\dm�b_o�̂̀[\a�a\bd̂_bte\�ja\cbǹf̂_dxT�WXV¤��������������������������¥����T�WXV¤VW�Z[\�]̂_̀abc̀̂a�d[bee�̀bl\�_\c\ddbas�ja\cbǹf̂_d�ĥa�dbh\̀s�̂hm�b_o�d[bee�jâgfo\�a\bd̂_bte\�jầ\c̀f̂_�̀̂�ja\g\_̀�obibp\m�f_¦nasm�f_h\c̀f̂_�̂a�\~ĵdna\�̀̂�]{ y¡r¢£m�̂a�êdd�̀̂VW \ijês\\d�̂_�̀[\�k âl�b_o�̂̀[\a�j\ad̂_d�q[̂�ibs�t\�bhh\c̀\o�̀[\a\ts§V¤ [̀\�k âl�b_o�ib̀\afbed�b_o�\�nfji\_̀�̀̂�t\�f_ĉaĵab̀\o�̀[\a\f_m�q[\̀[\a�f_�d̀̂abp\�̂_�̂a�̂hh�̀[\�df̀\m�n_o\a�cba\m�cnd̀̂osm�̂a�ĉ_̀âe�̂h�̀[\�]̂_̀abc̀̂am�b�wntĉ_̀abc̀̂am�̂a�b�wntrdntĉ_̀abc̀̂a§V̈ [̀\�{q_\azd�a\be�b_o�j\ad̂_be�jâj\às�b_o�̂̀[\a�jâj\às�b̀�̀[\�df̀\�̂a�bo¦bc\_̀�̀[\a\̀̂m�dnc[�bd�̀a\\dm�d[antdm�ebq_dm�qbeldm�jbg\i\_̀dm�âboqbsdm�d̀anc̀na\d�b_o�ǹfef̀f\d�_̂ �̀o\dfp_b̀\o�ĥa�a\î gbem�a\êcb̀f̂_�̂a�a\jebc\i\_̀�f_�̀[\�ĉnad\�̂h�ĉ_d̀anc̀f̂_§V© ĉ_d̀anc̀f̂_�̂a�̂j\ab̀f̂_d�ts�̀[\�{q_\am�w\jbab̀\�]̂_̀abc̀̂adm�̂a�̂̀[\a�]̂_̀abc̀̂ad§�b_oVª [̀\�\~fd̀f_p�tnfeof_pd�b_o�ja\ifd\d�f_�̀[\�gfcf_f̀s�̂h�̂a�bhh\c̀\o�ts�̀[\�]̂_̀abc̀̂azd�̂j\ab̀f̂_dxV«�������̀[\�ĉ_̀abc̀̂a�bpa\\dm�f_�̂ao\a�̀[b̀�̀[\�q̂al�qfee�t\�ĉije\̀\o�qf̀[�̀[\�pa\b̀\d̀�o\pa\\�̂h�dbh\̀sm�̀̂�ĉ_ĥai�̀̂�̀[\�a\�nfa\i\_̀d�̂h�̀[\�¬w�w®¡�a\dcn\�a\pneb̀f̂_d�̄\~c\aj̀�̂h�̀[\�ĉ_d̀anc̀̂ad�a\dĵ_dftfef̀f\d�d\c̀f̂_�¢°°x°±�b_o�̀[\�{ccnjb̀f̂_be�wbh\̀s�b_o�²\bè[�|c̀�̂h�¢£³v�̄{w²|±�bd�bi\_o\o�b_o�̀[\�]̂_d̀anc̀f̂_�wbh\̀s�|c̀�̂h�¢£́£�bd�bi\_o\om�f_cenof_p�bee�d̀b_obao�b_o�a\pneb̀f̂_d�̀[b̀�[bg\�t\\_�df_c\�̂a�d[bee�t\�jâinepb̀\o�ts�̀[\�p̂g\a_i\_̀be�bǹ[̂af̀f\d�q[fc[�boif_fd̀\a�dnc[�bc̀dm�b_o�d[bee�f_o\i_fhs�b_o�[̂eo�[baie\dd�̀[\�̂q_\am�]̂_d̀anc̀f̂_�}b_bp\am�̀[\�|ac[f̀\c̀m�b_o�beex�T�WXV¤VWV«�wbh\�bcc\dd�̀̂�b_o�\pa\dd�hâi�b_s�tnfeof_p�n_o\a�ĉ_d̀anc̀f̂_�bd�jbà�̂h�̀[fd�]̂_̀abc̀m�̂a�b_s�\~fd̀f_p�tnfeof_p�f_�q[fc[�k âl�fd�t\f_p�ô_\�n_o\a�̀[fd�]̂_̀abc̀m�d[bee�t\�ibf_̀bf_\o�b_o�a\ibf_�n_\_cnit\a\o�ts�̀[\�]̂_̀abc̀̂a�f_�bcĉaob_c\�qf̀[�bee�bjjefcbte\�ĉo\dm�ane\d�b_o�a\pneb̀f̂_d�̂h�bǹ[̂af̀f\d�[bgf_p�¦nafdofc̀f̂_�̂_�̀[\�k âlx�Z[\�]̂_̀abc̀̂a�b_o�f̀d�wntĉ_̀abc̀̂ad�d[bee�ĉ ĵ\ab̀\�f_�ibf_̀bf_f_p�̀[fd�ĉ_of̀f̂_x�µ̂boqbsdm�jb̀[dm�qbeldm�\~f̀dm�d\agfc\�oafg\d�b_o�̂̀[\a�ba\bd�d[bee�a\ibf_�n_̂td̀anc̀\o�b_o�d[bee�t\�ibf_̀bf_\o�f_�b�dbh\�b_o�db̀fdhbc̀̂as�ĉ_of̀f̂_m�ĥa�bee�j\ad̂_d�ndf_p�̀[\�tnfeof_p�b_o�ja\ifd\dx�}b̀\afbed�d[bee�_̂ �̀t\�d̀̂a\o�jâifdcn̂ndes�bt̂ǹ�̀[\�df̀\�̂a�f_�̀[\�tnfeof_pm�tǹ�d[bee�t\�cba\hnees�d̀̂a\o�f_�ba\bd�q[fc[�qfee�_̂ �̀f_̀\ah\a\�qf̀[�j\o\d̀afb_�̀abhhfc�̂a�qf̀[�bcc\dd�̀̂�b_o�\pa\dd�hâi�bo¦bc\_̀�jâj\àf\d�b_o�nd\�̂h�̀[\�tnfeof_px�Z[\�]̂_̀abc̀̂a�d[bee�jâgfo\�b_o�ibf_̀bf_�dnc[�̀\iĵabas�k âl�bd�ibs�t\�a\�nfa\o�ĥa�̀[\�jầ\c̀f̂_�̂h�f̀d�hf_fd[\o�k âl�q[\a\�efbte\�̀̂�f_¦nasx�Z[\�]̂_̀abc̀̂a�qfee�t\�a\dĵ_dfte\�ĥa�bee�̂h�f̀d�k âlm�ib̀\afbed�b_o�\�nfji\_̀�̀[b̀�ibs�t\�obibp\o�̂a�d̀̂e\_�onaf_p�̀[\�onab̀f̂_�̂h�̀[\�]̂_̀abc̀�b_o�n_̀fe�̀[\�k âl�fd�bcc\j̀\o�ts�̀[\�{q_\ax�Z[\�]̂_̀abc̀̂a�d[bee�ibl\�p̂ ô�b_s�dnc[�obibp\�̂a�êdd�qf̀[̂ǹ�\~j\_d\�̀̂�̀[\�{q_\ax�Z[\�]̂_̀abc̀̂a�d[bee�_̂ �̀j\aif̀�n__\c\ddbas�[b�baod�̀̂�t\�ca\b̀\o�_̂a�j\aif̀�̀[\i�̀̂�ĉ_̀f_n\�fh�̀[\s�ba\�ofdĉg\a\ox�Z[\�]̂_̀abc̀̂azd�d̀̂abp\�b_o�d̀bpf_p�ba\bd�d[bee�t\�̂_es�f_�êcb̀f̂_d�bddfp_\o�̂a�bjjâg\o�ts�̀[\�{q_\a�b_o�|ac[f̀\c̀�b_o�ibs�t\�a\�nfa\o�̀̂�t\�a\êcb̀\o�ts�̀[\�]̂_̀abc̀̂a�bd�tnfeof_p�̂ccnjb_cs�̂a�nd\�c[b_p\d�onaf_p�̀[\�ĉnad\�̂h�̀[\�k âlx�Z[fd�a\êcb̀f̂_�qfee�t\�ô_\�ts�̀[\�]̂_̀abc̀̂a�b̀�_̂�boof̀f̂_be�ĉd̀�̀̂�̀[\�{q_\ax
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S�TUVWVW�XYZ�[\]̂_̀â\_�bỲcc�a\decf�gĥYi�̀]j�khlZ�]\̂haZb�_Zmnh_Zj�ofi�̀eechàocZ�c̀gbi�b̂̀ n̂̂Zbi�\_jh]̀]aZbi�a\jZbi�_ncZb�̀]j�_Zknc̀̂h\]bi�̀]j�c̀gpnc�\_jZ_b�\p�enocha�̀n̂Y\_ĥhZbi�oZ̀_h]k�\]�b̀pẐf�\p�eZ_b\]b�\_�e_\eZ_̂f�\_�̂YZh_�e_\̂Zâh\]�p_\d�j̀d̀kZi�h]qn_fi�\_�c\bbrS�TUVWVWVT�XYZ�[\]̂_̀â\_�̀as]\gcZjkZb�̂Ỳ �̂̂YZ�t̀o\_�t̀g�\p�̂YZ�û̀ Ẑ�\p�vZg�w\_si�̀]j�_Zknc̀̂h\]b�̀j\êZj�ŶZ_Zn]jZ_i�ec̀aZ�ne\]�o\̂Y�̂YZ�xg]Z_�̀]j�̂YZ�[\]̂_̀â\_�aZ_̂̀h]�jn̂hZb�̀]j�̂Ỳ �̂ch̀ohcĥf�p\_�p̀hcn_Z�̂\�a\decf�ŶZ_ZgĥY�hb�hde\bZj�\]�o\̂Y�̂YZ�xg]Z_�̀]j�̂YZ�[\]̂_̀â\_�_Zk̀_jcZbb�\p�̂YZh_�_ZbeZâhlZ�p̀nĉr�XYZ�[\]̂_̀â\_�YZ_Zof�k̀_ZZb�̂Ỳ î�̀b�oẐgZZ]�̂YZ�xg]Z_�̀]j�̂YZ�[\]̂_̀â\_i�̂YZ�[\]̂_̀â\_�hb�b\cZcf�_Zbe\]bhocZ�p\_�a\dech̀]aZ�gĥY�̀cc�bnaY�c̀gb�̀]j�_Zknc̀̂h\]b�hde\bZj�p\_�̂YZ�e_\̂Zâh\]�\p�eZ_b\]b�eZ_p\_dh]k�̂YZ�[\]̂_̀âr�XYZ�[\]̂_̀â\_�bỲcc�h]jZd]hpf�]̀j�Y\cj�Ỳ_dcZbb�̂YZ�xg]Z_�\p�̀]j�p_\d�̀]f�̀]j�̀cc�ch̀ohcĥf�p\_�lh\c̀̂h\]�\p�bnaY�c̀gb�̀]j�_Zknc̀̂h\]b�̀]j�bỲcc�jZpZ]j�̀]f�ac̀hdb�\_�̀âh\]b�gYhaY�d̀f�oZ�o_\nkŶ�̀k̀h]b̂�̂YZ�xg]Z_�̀b�̂YZ�_Zbnĉ�̂YZ_Z\pr�y]�̂YZ�ZlZ]̂�̂Ỳ �̂̂YZ�[\]̂_̀â\_�bỲcc�p̀hc�\_�_ZpnbZ�̂\�jZpZ]j�̀]f�bnaY�̀âh\]i�̂YZ�[\]̂_̀â\_�bỲcc�oZ�ch̀ocZ�̂\�̂YZ�xg]Z_�p\_�̀cc�a\b̂b�\p�̂YZ�xg]Z_�h]�jZpZ]jh]k�bnaY�ac̀hd�\_�̀âh\]�̀]j�̀cc�a\b̂b�\p�̂YZ�xg]Z_i�h]acnjh]k�̀̂ \̂_]Zfzb�pZZi�h]�_Za\lZ_h]k�bnaY�jZpZ]bZ�a\b̂b�p_\d�̂YZ�[\]̂_̀â\_rS�TUVWVWVW�{cc�c̀o\_Z_bi�g\_sZ_bi�̀]j�dZaỲ]hab�Zdec\fZj�h]�̂YZ�eZ_p\_d̀]aZ�\p�̂YZ�|\_s�\p�̂Yhb�}_\qZâ�bỲcc�oZ�aZ_̂hphZj�̀b�Ỳlh]k�bnaaZbbpnccf�a\decẐZj�̀�a\n_bZ�h]�a\]b̂_nâh\]�b̀pẐf�̀]j�YZ̀ĉY�̀ee_\lZj�of�̂YZ�~]ĥZj�û̀ Ẑb��Zè_̂dZ]̂�\p�t̀o\_zb�xaanè ĥ\]̀c�ùpẐf�̀]j��Z̀ĉY�{jdh]hb̂_̀̂h\]�̂Ỳ �̂hb�̀̂�cZ̀b̂����Y\n_b�h]�jn_̀̂h\]r�XYZ�[\]̂_̀â\_�̀]j�ĥb�unoa\]̂_̀â\_b�bỲcc�a\]jnâ�̂YZh_�\eZ_̀̂h\]�h]�̀aa\_j̀]aZ�gĥY�̂YZ�ùpẐf��nhjZb�p\_�[\]b̂_nâh\]�b̀�hbbnZj�of�û̀ Ẑ��jnàĥ\]��Zè_̂dZ]̂i�̀]j�̂YZ�[\]̂_̀â\_zb�b̀pẐf�e_\k_̀drS�TUVWVWV��{cc�b̀pẐf�ZmnhedZ]̂�h]acnjh]k�Ỳ_j�Ỳ b̂i�gZ̀ŶZ_�e_\̂ZâhlZ�kZ̀_�̀]j�}}��_Zmnh_Zj�p\_�̂YZ�[\]̂_̀â\_�̂\�eZ_p\_d�ĥb�|\_s�̀_Z�̂\�oZ�bneechZj�of�̂YZ�[\]̂_̀â\_�\_�ĥb�unoa\]̂_̀â\_br�|ĥYh]�̂YZ�jZbhk]̀ Ẑj�a\]b̂_nâh\]�̀_Z̀bi�ŶZ�[\]̂_̀â\_zb�Zdec\fZZbi�bneZ_h]̂Z]jZ]̂bi�\_�\̂YZ_�̀kZ]̂bi�̀]j�ĥb�unoa\]̂_̀â\_bi�Zdec\fZZbi�bneZ_h]̂Z]jZ]̂bi�\_�\̂YZ_�̀kZ]̂b�̀_Z�_Zmnh_Zj�̂\�gZ̀_�Ỳ_j�Ỳ b̂�̀]j�\̂YZ_�_Zmnh_Zj�\_�ZbbZ]̂h̀c�b̀pẐf�ZmnhedZ]̂r��̀aY�eZ_b\]�bZZ]�gĥY\n̂��̀Ỳ_j�Ỳ î�\_�\̂YZ_ghbZ�p̀hch]k�̂\�a\decf�gĥY�̂Yhb�_Zmnh_ZdZ]̂i�ghcc�oZ�\_jZ_Zj�̂\�cZ̀lZ�̂YZ�}_\qZâr�v\�e_h\_�g̀_]h]kb�ghcc�oZ�khlZ]�of�̂YZ�xg]Z_i�[\]b̂_nâh\]�� ]̀̀kZ_�\_�{_aYĥZâr�XYZ�[\]̂_̀â\_�̀]j�ĥb�unoa\]̂_̀â\_b�bỲcc�oZ�b\cZcf�_Zbe\]bhocZ�p\_�d̀sh]k�ne�̀]j�èfh]k�p\_�̀]f�c\bb�\p�e_\jnâh\]�\_�_Zmnh_Zj�e_\k_Zbb�_Zbnĉh]k�p_\d�̂YZ�_Zd\l̀c�\p�eZ_b\]]Zc�p_\d�̂YZ�}_\qZâ�̀b�bẐ�p\_̂Y�YZ_Zh]�h]acnjh]k�̀]f�a\b̂b�h]an__Zj�of�̂YZ�xg]Z_�h]�a\]]Zâh\]�gĥY�̂YZ�g\_s�\p�\̂YZ_�a\]̂_̀â\_brS�TUVWV��XYZ�[\]̂_̀â\_�bỲcc�hdecZdZ]̂i�Z_Zâi�̀]j�d̀h]̂̀h]i�̀b�_Zmnh_Zj�of�Z�hb̂h]k�a\]jĥh\]b�̀]j�eZ_p\_d̀]aZ�\p�ŶZ�[\]̂_̀âi�_Z̀b\]̀ocZ�b̀pZkǹ_jb�p\_�b̀pẐf�̀]j�e_\̂Zâh\]i�h]acnjh]k�e\b̂h]k�j̀]kZ_�bhk]b�̀]j�\̂YZ_�g̀_]h]kb�k̀̀h]b̂�Ỳ�̀_jb��e_\dnck̀ ĥ]k�b̀pẐf�_Zknc̀̂h\]b��̀]j�]\̂hpfh]k�̂YZ�\g]Z_b�̀]j�nbZ_b�\p�̀jq̀aZ]̂�bĥZb�̀]j�n̂hcĥhZb�\p�ŶZ�b̀pZkǹ_jbrS�TUVWV��|YZ]�nbZ�\_�b̂\_̀kZ�\p�Z�ec\bhlZb�\_�\̂YZ_�Ỳ�̀_j\nb�d̀ Ẑ_h̀cb�\_�ZmnhedZ]̂�\_�n]nbǹc�dẐY\jb�̀_Z�]ZaZbb̀_f�p\_�Z�Zan̂h\]�\p�̂YZ�|\_si�̂YZ�[\]̂_̀â\_�bỲcc�Z�Z_ahbZ�n̂d\b̂�à_Z�̀]j�à__f�\]�bnaY�̀âhlĥhZb�n]jZ_�bneZ_lhbh\]�\p�e_\eZ_cf�mǹchphZj�eZ_b\]]ZcrS�TUVWV��XYZ�[\]̂_̀â\_�bỲcc�e_\dêcf�_ZdZjf�j̀d̀kZ�̀]j�c\bb�̂\�e_\eZ_̂f�_ZpZ__Zj�̂\�h]�uZâh\]b���r�r�r�i���r�r�r��]̀j���r�r�r��ànbZj�h]�gY\cZ�\_�h]�è_̂�of�̂YZ�[\]̂_̀â\_i�̀�unoa\]̂_̀â\_i�̀�uno�bnoa\]̂_̀â\_i�\_�̀]f\]Z�jh_Zâcf�\_�h]jh_Zâcf�Zdec\fZj�of�̀]f�\p�̂YZdi�\_�of�̀]f\]Z�p\_�gY\bZ�̀âb�̂YZf�d̀f�oZ�ch̀ocZ�̀]j�p\_�gYhaY�̂YZ�[\]̂_̀â\_�hb�_Zbe\]bhocZ�n]jZ_�uZâh\]b���r�r�r�i���r�r�r��̀]j���r�r�r�i�Z�aZê�j̀d̀kZ�\_�c\bb�̀̂ _̂hon̂̀ocZ�̂\�̀âb�\_�\dhbbh\]b�\p�ŶZ�xg]Z_i�[\]b̂_nâh\]�� ]̀̀kZ_�\_�{_aYĥZâ�\_�̀]f\]Z�jh_Zâcf�\_�h]jh_Zâcf�Zdec\fZj�of�̀]f�\p�̂YZdi�\_�of�̀]f\]Z�p\_�gY\bZ�̀âb�̀]f�\p�̂YZd�d̀f�oZ�ch̀ocZi�̀]j�]\̂�̀̂ _̂hon̂̀ocZ�̂\�̂YZ�p̀nĉ�\_�]ZkchkZ]aZ�\p�̂YZ�[\]̂_̀â\_r�XYZ�p\_Zk\h]k�\ochk̀ ĥ\]b�\p�̂YZ�[\]̂_̀â\_�̀_Z�h]�̀jjĥh\]�̂\�̂YZ�[\]̂_̀â\_zb�\ochk̀ ĥ\]b�n]jZ_�uZâh\]��r��i�̀]j�bỲcc�]\̂�oZ�chdĥZj�of�bnaY�j̀d̀kZ�\_�c\bb�oZh]k�h]bn_Zj�n]jZ_�e_\eZ_̂f�h]bn_̀]aZ�_Zmnh_Zj�of�̂YZ�[\]̂_̀â��\andZ]̂brS�TUVWV��XYZ�[\]̂_̀â\_�bỲcc�baYZjncZ�gZZscf�b̀pẐf�dZẐh]kb�̀]j�Z̀aY�\p�ĥb�unoa\]̂_̀â\_b�dnb̂�oZ�e_\eZ_cf�_Ze_ZbZ]̂Zj�̀̂�bnaY�dZẐh]kbr�XYZ�[\]̂_̀â\_�bỲcc�jZbhk]̀ Ẑ�̀�_Zbe\]bhocZ�dZdoZ_�\p�̂YZ�[\]̂_̀â\_zb�\_k̀]h�̀ĥ\]�̀̂�ŶZ�bĥZ�gY\bZ�jn̂f�bỲcc�oZ�̂YZ�e_ZlZ]̂h\]�\p�̀aahjZ]̂br�XYhb�eZ_b\]�bỲcc�oZ�̂YZ�[\]̂_̀â\_zb�bneZ_h]̂Z]jZ]̂�n]cZbb�\̂YZ_ghbZ�jZbhk]̀ Ẑj�of�̂YZ�[\]̂_̀â\_�h]�g_ĥh]k�̂\�̂YZ�xg]Z_i�[\]b̂_nâh\]�� ]̀̀kZ_�̀]j�{_aYĥZârS�TUVWV��XYZ�[\]̂_̀â\_�bỲcc�]\̂�c\̀j�\_�eZ_dĥ�̀]f�è_̂�\p�̂YZ�a\]b̂_nâh\]�\_�bĥZ�̂\�oZ�c\̀jZj�b\�̀b�̂\�ànbZ�j̀d̀kZ�\_�a_Z̀Ẑ�̀]�n]b̀pZ�a\]jĥh\]r�XYZ�[\]̂_̀â\_�bỲcc�]\̂�c\̀j�̀]f�è_̂�\p�̂YZ�|\_s�gĥY�d̀ Ẑ_h̀cbi�ZmnhedZ]̂i�bY\_Zbi�
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��KN� O = P=P"@ DQ R�

STUVWXYZ�[T�[\]̂T�W\̂_̀�a]WV]�WX�UXb�aUb�V[cde�VUc̀ �̂eU_UŶ�\[�\]̂�f[Tg�[T�\[�[\]̂T�f[Tg�[T�V[cde�̂XeUXŶT�ĥT̀[X̀�WX�[T�US[c\�\]̂�f[Tgij�klmnmo�pqZ�ecTWXY�\]̂�V[X̀\TcV\W[XZ�hcSdWV�[T�hTWrU\̂�hT[ĥT\b�Ẁ�eU_UŶe�[T�ê \̀T[b̂e�Ù�U�V[X̀ ŝĉXV̂�[q�W\̀�f[TgZ�\]̂�t[X\TUV\[T�̀]UddZ�U\�W\̀�[aX�̂uĥX̀ Ẑ�T̂̀\[T̂�̀cV]�hT[ĥT\b�\[�U�V[XeW\W[X�̂scUd�\[�\]U\�̂uẀ\WXY�Ŝq[T̂�̀cV]�eU_UŶ�[T�WXvcTb�aÙ�e[X̂Z�Sb�T̂hUWTWXYZ�T̂ScWdeWXY�[T�T̂hdUVWXY�W\Z�[T�[\]̂TaẀ̂�_UgWXY�Y[[e�̀cV]�eU_UŶ�[T�ê \̀TcV\W[X�WX�UX�UVV̂h\USd̂�_UXX̂Tij�klmnmw�x]̂�t[X\TUV\[T�̀]Udd�Ŝ�T̂̀h[X̀WSd̂�q[T�Udd�ST̂UgUŶ�[q�YdÙ̀Z�a]WV]�]Ù�Ŝ X̂�qcTXẀ]̂e�UXe�WX̀\Udd̂e�Ù�hUT\�[q�t[X\TUV\�UXe�̂uẀ\WXY�YdÙ̀�\]U\�Ẁ�ST[ĝX�eĉ�\[�[ĥTU\W[X̀�cXêT�\]̂�t[X\TUV\�q[T�f[Tgi�y[�_U\\̂T�Sb�a][_�[T�a]U\�VUc̀ �̂YdÙ̀�aÙ�ST[ĝXZ�\]̂�t[X\TUV\[T�̀]Udd�T̂hdUV̂�Udd�ST[ĝX�YdÙ̀�Ŝq[T̂�V[_hd̂\W[X�UXe�UVV̂h\UXV̂�[q�\]̂�t[X\TUV\[Tz̀�f[Tgi�x]̂�t[X\TUV\[T�_Ub�VdUW_�eU_UŶ Z̀�Wq�UhhdWVUSd̂ij�klmnmkl�pX�UeeW\W[X�\[�Udd�T̂scWT̂_̂X\̀�̀̂\�q[T\]�]̂T̂WXZ�\]̂�t[X\TUV\[T�UXe�W\̀�{cSV[X\TUV\[T̀�̀]Udd�qcddb�V[_hdb�aW\]�\]̂�hT[rẀW[X̀�[q�\]̂�q̂êTUd�|VVchU\W[XUd�{Uq̂\b�UXe�}̂Ud\]�~V\�[q�����Z�Ù�U_̂XêeZ�UXe�aW\]�UXb�Tcd̂̀�UXe�T̂YcdU\W[X̀�hcT̀cUX\�\[�\]̂�~V\i�x]Ẁ�T̂scWT̂_̂X\�̀]Udd�Uhhdb�V[X\WXc[c̀db�UXe�X[\�Ŝ�dW_W\̂e�\[�X[T_Ud�a[TgWXY�][cT̀i�j�klmnmkk�x]̂�t[X\TUV\[T�̀]Udd�Ud̀[�Ŝ�T̂̀h[X̀WSd̂Z�U\�\]̂�t[X\TUV\[Tz̀�̀[d̂�V[̀\�UXe�̂uĥX̀ Ẑ�q[T�Udd�_̂ ÙcT̂̀�X̂V̂`̀UTb�\[�hT[\̂V\�UXb�hT[ĥT\b�UevUV̂X\�\[�\]̂��T[v̂V\�UXe�W_hT[r̂_̂X\̀�\]̂T̂WXi�~Xb�eU_UŶ�\[�̀cV]�hT[ĥT\b�[T�W_hT[r̂_̂X\̀�̀]Udd�Ŝ�hT[_h\db�T̂hUWT̂e�Sb�\]̂�t[X\TUV\[T�U\�W\̀�̀[d̂�̂uĥX̀ îj�klmnmkn�x]̂�t[X\TUV\[T�̀]Udd�W__̂eWU\̂db�V[X\UV\�\]̂�t[X̀\TcV\W[X��UXUŶT�UXeZ�aW\]WX����][cT̀Z�T̂h[T\Z�WX�aTW\WXYZ�\[�\]̂�|aX̂TZ�~TV]W\̂V\�UXe�t[X̀\TcV\W[X��UXUŶTZ�Udd�UVVWêX\̀�UTẀWXY�[c\�[q�[T�WX�V[XX̂V\W[X�aW\]�\]̂�f[Tg�a]WV]�VUc̀ �̂êU\]Z�ĥT̀[XUd�WXvcTbZ�[T�hT[ĥT\b�eU_UŶZ�YWrWXY�qcdd�ê\UWd̀�UXe�̀\U\̂_̂X\̀�[q�UXb�aW\X̂`̀̂ ì�pX�UeeW\W[XZ�Wq�êU\]Z�̀̂TW[c̀�ĥT̀[XUd�WXvcTŴ̀Z�[T�̀̂TW[c̀�hT[ĥT\b�eU_UŶ �̀UT̂�VUc̀ êZ�\]̂�UVVWêX\�̀]Udd�Ŝ�T̂h[T\̂e�W__̂eWU\̂db�Sb�\̂d̂h][X̂�[T�_̂ `̀̂XŶT�\[�\]̂�|aX̂TZ�t[X̀\TcV\W[X��UXUŶTZ�UXe�~TV]W\̂V\ij�klmnmk��x]̂�t[X\TUV\[T�̀]Udd�Ŝ�̀[d̂db�T̂̀h[X̀WSd̂�q[T�UXb�V[XeW\W[X̀�\]U\�êr̂d[h�ecTWXY�V[X̀\TcV\W[X�UXe�WX�\]̂�r̂̂X\�UXb�̀\TcV\cT̂�Ẁ�eẀd[VU\̂eZ�[r̂T�̀\TUWX̂eZ�[T�eU_UŶe�̀[�Ù�\[�Uqq̂V\�Ẁ�c̀ q̂cdX̂`̀Z�\]̂�t[X\TUV\[T�̀]Udd�Ŝ�̀[d̂db�T̂̀h[X̀WSd̂i�x]̂�t[X\TUV\[T�̀]Udd�\Uĝ�a]U\̂r̂T�̀\̂h̀�X̂V̂`̀UTb�\[�̀\T̂XY\]̂XZ�T̂d[VU\̂�[T�T̂ScWde�\]̂�̀\TcV\cT̂�\[�_̂ \̂�T̂scWT̂_̂X\̀�U\�\]̂�̀[d̂�̂uĥX̀ �̂[q�\]̂�t[X\TUV\[Tij�klmnmk��x]̂�t[X\TUV\[T�Ẁ�T̂̀h[X̀WSd̂�q[T�T̂̀\[TU\W[X�[T�T̂hUWT�[q�c\WdW\Ŵ̀Z�hTWrU\̂�hT[ĥT\bZ�ScWdeWXỲZ�hUr̂_̂X\Z�aUdgaUb̀Z�T[UèZ�̂\Vi�eU_UŶe�Sb�W\̀�UV\WrW\Ŵ̀�cXêT�\]Ẁ�~YT̂̂ _̂X\�\[�\]̂�̀U\ẀqUV\W[X�[q�\]̂�|aX̂TZ�t[X̀\TcV\W[X��UXUŶT�UXe�~TV]W\̂V\ij�klmnmk���T[_�\]̂�V[__̂XV̂_̂X\�\[�\]̂�qWXUd�V[_hd̂\W[X�[q�\]̂�f[TgZ�\]̂�t[X\TUV\[T�̀]Udd�ĝ ĥ�\]̂�f[Tg�UXe�\]̂�|aX̂Tz̀�ScWdeWXY�̀��qT̂̂�qT[_�UVVc_cdU\W[X�[q�aU\̂T�X[�_U\\̂T�\]̂�̀[cTV̂�[T�VUc̀ �̂[q�aU\̂T�WXqWd\TU\W[Xij�klmnmk���cTWXY�V[X̀\TcV\W[XZ�\]̂�t[X\TUV\[T�̀]Udd�Ŝ�T̂̀h[X̀WSd̂�q[T�_UWX\UWXWXY�U�aU\̂T\WY]\�̀\TcV\cT̂i�x]Ẁ�T̂̀h[X̀WSWdW\b�̀]Udd�WXVdcê�UeeW\W[X̀�Ud\̂TU\W[X̀�[q�̂uẀ\WXY�ScWdeWXỲi�x]̂�t[X\TUV\[T�̀]Udd�Ŝ�T̂̀h[X̀WSd̂�q[T�\̂_h[TUTb�T[[qWXYZ�\UTh̀�UXe�[\]̂T�hT[\̂V\W[X�U\�T[[q̀Z�VUrW\b�aUdd̀Z�̂\Vi�{][cde�\]̂�t[X\TUV\[T�qUWd�\[�hT[rWê�UêscU\̂�hT[\̂V\W[X�VUc̀WXY�qd[[eWXYZ�eU_UŶ�[T�[\]̂T�eẀ\cTSUXV̂�\[�\]̂�̂uẀ\WXY�ScWdeWXY�̀�Z�\]̂�t[X\TUV\[T�̀]Udd�Ŝ�T̂̀h[X̀WSd̂�q[T�Udd�V[̀\̀�Ù̀[VWU\̂e�aW\]�Vd̂UX�chZ�T̂_̂eWU\W[X�UXe�T̂hUWT̀i�pXÙ_cV]�Ù�qd[[eWXY�UXe�aU\̂T�eU_UŶ�]Ur̂�̀Uq̂\b�W_hdWVU\W[X̀�\[�\]̂�ŶX̂TUd�hcSdWVZ�Vd̂UX�chZ�T̂_̂eWU\W[X�UXe�T̂hUWT̀�_Ub�Ŝ�_Uê�Sb�\]̂�|aX̂T�aW\][c\�hTW[T�X[\WV̂�\[�\]̂�t[X\TUV\[Ti�~e_WXẀ\TU\W[X�V[̀\̀�WXVcTT̂e�Sb�\]̂�|aX̂TZ�t[X̀\TcV\W[X��UXUŶT�UXe�~TV]W\̂V\�aWdd�Ud̀[�Ŝ�SUVg�V]UTŶe�\[�\]̂�t[X\TUV\[Ti�x]̂�t[X\TUV\[TZ�Sb�̂X\̂TWXY�WX\[�\]Ẁ�t[X\TUV\Z�UYT̂̂ �̀\[�Ŝ�dWUSd̂�q[T�\]̂`̂�V[̀\̀ij�klmnmk����������������������������������� ����pq�̂W\]̂T�hUT\b�̀cqq̂T̀�WXvcTb�[T�eU_UŶ�\[�ĥT̀[X�[T�hT[ĥT\b�ŜVUc̀ �̂[q�UX�UV\�[T�[_Ẁ̀W[X�[q�\]̂�[\]̂T�hUT\bZ�[T�[q�[\]̂T̀�q[T�a][̀ �̂UV\̀�̀cV]�hUT\b�Ẁ�d̂YUddb�T̂̀h[X̀WSd̂Z�X[\WV̂�[q�\]̂�WXvcTb�[T�eU_UŶZ�a]̂\]̂T�[T�X[\�WX̀cT̂eZ�̀]Udd�Ŝ�YWr̂X�\[�\]̂�[\]̂T�hUT\b�aW\]WX�U�T̂Ù[XUSd̂�\W_̂�X[\�̂uV̂ êWXY����eUb̀�Uq\̂T�eẀV[r̂Tbi�x]̂�X[\WV̂�̀]Udd�hT[rWê�c̀qqWVŴX\�ê\UWd�\[�̂XUSd̂�\]̂�[\]̂T�hUT\b�\[�WXr̂ \̀WYU\̂�\]̂�_U\\̂Ti
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S�TUVW�XYZY[\]̂_�̀Yab[cYd_S�TUVWVT�efg�hijklmnkil�op�lgpqijporsg�til�niuqsomjng�vokf�mjw�lgxyolgugjkp�ojnsyzgz�oj�kfg�hijklmnk�{inyugjkp�mjz�mss�mqqsonmrsg�smvp|�lysgp�mjz�lg}ysmkoijp�lg}mlzoj}�fm~mlziyp�umkglomsp���t�kfg�hijklmnkil�gjniyjkglp�m�fm~mlziyp�umkgloms�il�pyrpkmjng�jik�mzzlgppgz�oj�kfg�hijklmnk�{inyugjkp�mjz�ot�lgmpijmrsg�qlgnmykoijp�voss�rg�ojmzgxymkg�ki�qlg�gjk�tilgpggmrsg�rizosw�oj�ylw�il�zgmkf�ki�qglpijp�lgpyskoj}�tliu�m�umkgloms�il�pyrpkmjng|�ojnsyzoj}�ryk�jik�souokgz�ki|�mprgpkip�il�qiswnfsilojmkgz�roqfgjws���h��|�gjniyjkglgz�ij�kfg�pokg�rw�kfg�hijklmnkil|�kfg�hijklmnkil�pfmss|�yqij�lgni}jo~oj}�kfg�nijzokoij|�ouugzomkgsw�pkiq��il��oj�kfg�mttgnkgz�mlgm�mjz�lgqilk�kfg�nijzokoij�ki�kfg��vjgl|�hijpklynkoij��mjm}gl�mjz��lnfokgnk�oj�vlokoj}��efg��vjgl�pfmss�mllmj}g�til�kfg�umkgloms�ki�rg�kgpkgz�mjz�ot�kfg�kgpk�lg�gmsp�kfmk�kfg�umkgloms�op�m�fm~mlziyp�umkgloms�il�pyrpkmjng�vfonf�fmp�jik�rggj�lgjzglgz�fmlusgpp|�kfg��vjgl�pfmss�qmw�til�kfg�kgpk��ikfglvopg|�kfg�hijklmnkil�pfmss�rgml�kfg�nipk�it�kfg�kgpk�mjz�kfg�hijklmnk��yu�pfmss�rg�lgzyngz�rw�kfg�muiyjk�it�kfmk�nipk��efg�hijklmnkil�pfmss�niuqsw�vokf�kfg�lgmpijmrsg�ojpklynkoijp�it�kfg��vjgl�mtkgl�kfg�kgpk�op�nijzynkgz��efop��gnkoij�pfmss�jik�mqqsw�oj�kfg�nmpg�it�mprgpkip�vfonf�op�ki�rg�lgui�gz�mjz�zopqipgz�it�mp�qmlk�it�kfg��il��it�kfg�hijklmnk�S�TUVWV���qij�lgngoqk�it�kfg�hijklmnkil�p�vlokkgj�jikong|�kfg��vjgl�pfmss�irkmoj�kfg�pgl�ongp�it�m�songjpgz�smrilmkilw�ki��glotw�m�qlgpgjng�il�mrpgjng�it�kfg�umkgloms�il�pyrpkmjng�lgqilkgz�rw�kfg�hijklmnkil�mjz|�oj�kfg�g�gjk�pynf�umkgloms�il�pyrpkmjng�op�tiyjz�ki�rg�qlgpgjk|�ki�nmypg�ok�ki�rg�lgjzglgz�fmlusgpp���fgj�kfg�umkgloms�il�pyrpkmjng�fmp�rggj�lgjzglgz�fmlusgpp|��il��oj�kfg�mttgnkgz�mlgm�pfmss�lgpyug�yqij�vlokkgj�m}lggugjk�it�kfg��vjgl�mjz�hijklmnkil���w�hfmj}g��lzgl|�kfg�hijklmnk�eoug�pfmss�rg�g�kgjzgz�mqqliqlomkgsw�mjz�kfg�hijklmnk��yu�pfmss�rg�ojnlgmpgz�oj�kfg�muiyjk�it�kfg�hijklmnkil�p�lgmpijmrsg�mzzokoijms�nipkp�it�pfyk�zivj|�zgsmw�mjz�pkmlk�yq�S�TUVWVW�ei�kfg�tyssgpk�g�kgjk�qgluokkgz�rw�smv|�ryk�ijsw�ki�kfg�g�kgjk�it�m�mosmrsg�ojpylmjng�qlinggzp|�kfg��vjgl�pfmss�ojzgujotw�mjz�fisz�fmlusgpp�kfg�hijklmnkil|��yrnijklmnkilp|�hijpklynkoij��mjm}gl|��lnfokgnk|�kfgol�nijpyskmjkp|�mjz�guqsiwggp�it�mjw�it�kfgu�tliu�mjz�m}mojpk�nsmoup|�zmum}gp|�sippgp�mjz�g�qgjpgp|�ojnsyzoj}�ryk�jik�souokgz�ki�mkkiljgwp��tggp|�mlopoj}�iyk�it�il�lgpyskoj}�tliu�qgltilumjng�it�kfg��il��oj�kfg�mttgnkgz�mlgm�ot�oj�tmnk�kfg�umkgloms�il�pyrpkmjng�qlgpgjkp�kfg�lop��it�rizosw�oj�ylw�il�zgmkf�mp�zgpnlorgz�oj��gnkoij��������mjz�fmp�jik�rggj�lgjzglgz�fmlusgpp|�qli�ozgz�kfmk�kfg�qglpij�pgg�oj}�ojzgujotonmkoij������zoz�jik�rloj}�pynf�umkgloms�ijki�kfg��li�gnk�pokg������kougsw�qli�ozgz�jikong�it�kfg�nijzokoij�mjz�pkiqqgz��il��oj�kfg�mttgnkgz�mlgm�mp�lgxyolgz�rw��gnkoij���������mjz�����fmp�m�nsmou|�zmum}g|�sipp�il�g�qgjpg�kfmk�op�mkklorykmrsg�ki�rizosw�oj�ylw|�pon�jgpp|�zopgmpg�il�zgmkf|�il�ki�oj�ylw�ki�il�zgpklynkoij�it�kmj}orsg�qliqglkw��ikfgl�kfmj�kfg��il��okpgst���efg��vjgl�pfmss�fm�g�ji�ojzgujokw�irso}mkoij�ki�kfg�g�kgjk�kfmk�pynf�zmum}g|�sipp�il�g�qgjpg�op�zyg�ki�kfg�tmysk�il�jg}so}gjng�it�kfg�qmlkw�pgg�oj}�ojzgujokw�il�kfg�tmysk�il�jg}so}gjng�it�m�kfolz�qmlkw�til�vfiu�kfg��vjgl�op�jik�lgpqijporsg�S�TUVWV��efg��vjgl�pfmss�jik�rg�lgpqijporsg�yjzgl�kfop��gnkoij������til�umkglomsp�il�pyrpkmjngp�kfg�hijklmnkil�rloj}p�ki�kfg�pokg�yjsgpp�pynf�umkglomsp�il�pyrpkmjngp�mlg�lgxyolgz�rw�kfg�hijklmnk�{inyugjkp��efg��vjgl�pfmss�rg�lgpqijporsg�til�umkglomsp�il�pyrpkmjngp�lgxyolgz�rw�kfg�hijklmnk�{inyugjkp|�g�ngqk�ki�kfg�g�kgjk�it�kfg�hijklmnkil�p�tmysk�il�jg}so}gjng�oj�kfg�ypg�mjz�fmjzsoj}�it�pynf�umkglomsp�il�pyrpkmjngp�S�TUVWV��efg�hijklmnkil�pfmss�ojzgujotw�kfg��vjgl�til�kfg�nipk�mjz�g�qgjpg�kfg��vjgl�ojnylp�����til�lgugzomkoij�it�m�umkgloms�il�pyrpkmjng�kfg�hijklmnkil�rloj}p�ki�kfg�pokg�mjz�jg}so}gjksw�fmjzsgp|�il�����vfglg�kfg�hijklmnkil�tmosp�ki�qgltilu�okp�irso}mkoijp�yjzgl��gnkoij�������|�g�ngqk�ki�kfg�g�kgjk�kfmk�kfg�nipk�mjz�g�qgjpg�mlg�zyg�ki�kfg��vjgl�p�tmysk�il�jg}so}gjng�S�TUVWV���t|�vokfiyk�jg}so}gjng�il�tmysk�ij�kfg�qmlk�it�kfg�hijklmnkil|�kfg�hijklmnkil�op�fgsz�somrsg�rw�m�}i�gljugjk�m}gjnw�til�kfg�nipk�it�lgugzomkoij�it�m�fm~mlziyp�umkgloms�il�pyrpkmjng��kfmk�vmp�jik�rliy}fk�ki�kfg�pokg�rw�kfg�hijklmnkil�il�kfipg�til�vfiu�kfg�hijklmnkil�op�lgpqijporsg��pisgsw�rw�lgmpij�it�qgltiluoj}��il��mp�lgxyolgz�rw�kfg�hijklmnk�{inyugjkp|�kfg��vjgl�pfmss�lgourylpg�kfg�hijklmnkil�til�mss�nipk�mjz�g�qgjpg�kfglgrw�ojnyllgz�S�TUVWV��efg�hijklmnkil�pfmss�jikotw�kfg��vjgl�it�mjw�pkilm}g|�ypg|�il�zopni�glw�it�fm~mlziyp�umkgloms�ij�kfg��li�gnk�pokg�vfonf�kfg�hijklmnkil��jivp�il�lgmpijmrsw�pfiysz��jiv�niysz�nmypg�rizosw�oj�ylw�il�zgmkf�mjz�it�mjw�oj�ylw�il�zgmkf�mkklorykmrsg�ki�mjw�pynf�fm~mlziyp�umkgloms�S�TUVWV��efg�hijklmnkil�pfmss�km�g�mss�lgmpijmrsg�qlgnmykoijp�mjz�ugmpylgp�ki�qlg�gjk�mjw�nijkmuojmkoij�rw�il�pqlgmz�il�zopkylrmjng�it�fm~mlziyp�il�qikgjkomssw�fm~mlziyp�pyrpkmjngp�il�umkglomsp�pkilgz|�ypgz|�il�zopni�glgz�ij�kfg��li�gnk�pokg�
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��KN� O = P=P"@ DQ R�

S�TUVWVX�YZ[�\]̂�_̀Zab_cd̂�Ze�_cf�bZgh\i�jklmnopq�r]_ss�cZ\�ĥ�dZcrab̂[̂b�_�t_u_[bZgr�v_\̂[a_s�eZ[�wg[wZr̂r�Ze�\]ar�x[\adŝ�pyz{zS�TUV|�}~���������S�TUV|VT��]̂�jZc\[_d\Z[�r]_ss�w[Z̀ab̂�_\�\]̂�ra\̂i�rgd]�̂�gaw�̂c\�_cb��̂bad_s�e_dasa\âr�_r�_[̂�ĉd̂rr_[f�\Z�rgwwsf�ea[r\o_ab�r̂[̀ad̂�\Z�_cfZĉ�_\�\]̂��Z[�zS�TUV|V���]̂�jZc\[_d\Z[��gr\�w[Z�w\sf�[̂wZ[\�ac��[a\ac��\Z�\]̂�jZcr\[gd\aZc�v_c_�̂[�_ss�̂�̂[�̂cdâr��]_\rẐ`̂[�_[arac��Zg\�Zei�Z[�ac�dZcĉd\aZc��a\]�\]̂�ŵ[eZ[�_cd̂�Ze�\]̂��Z[�i��]̂\]̂[�Zci�Z[�_b�_d̂c\�\Z�\]̂�ra\̂i��]ad]�d_gr̂b�b̂_\]i�ŵ[rZc_s�ac�g[f�Z[�w[Zŵ[\f�b_�_�̂ri��àac��egss�b̂\_asr�_cb�r\_\̂�̂c\r�Ze��a\ĉrr̂rz�mc�_bba\aZci�ae�b̂_\]i�ac�g[fi�Z[�b_�_�̂r�_[̂�d_gr̂bi�\]̂�̂�̂[�̂cdf�r]_ss�ĥ�[̂wZ[\̂b�a��̂ba_\̂sf�\Z�\]̂�jZcr\[gd\aZc�v_c_�̂[i�k�ĉ[i�_cb�x[d]a\̂d\zS�TUV|VW�mc�_c�̂�̂[�̂cdf�_eêd\ac��r_ê\f�Ze�ŵ[rZcr�Z[�w[Zŵ[\fi�\]̂�jZc\[_d\Z[�r]_ss�_d\i�_\�\]̂�jZc\[_d\Z[�r�bard[̂\aZci�\Z�w[̂̀ ĉ\�\][̂_\̂ĉb�b_�_�̂i�ac�g[f�Z[�sZrrz�xbba\aZc_s�dZ�ŵcr_\aZc�Z[�̂�\̂craZc�Ze�\a�̂�ds_a�̂b�hf�\]̂�jZc\[_d\Z[�Zc�_ddZgc\�Ze�_c�̂�̂[�̂cdf�r]_ss�ĥ�b̂\̂[�aĉb�_r�w[Z̀ab̂b�ac�x[\adŝ�p��_cb�x[\adŝ��zS�TUV|V|�xss�ea[̂�_cb�̂�̂[�̂cdf�_dd̂rri�acdsgbac��[Z_bri�[a�]\roZeo�_fi�dZ[[abZ[ri�bZZ[ri�_cb�r\_a[ri�_cb�_ss�̂�ar\ac��ea[̂�_cb�r�Z�̂�b̂\̂d\aZc�rfr\̂�r�r]_ss�ĥ��_ac\_aĉb�_\�_ss�\a�̂r�ac�_ddZ[b_cd̂��a\]�ea[̂�r_ê\f�s_�rz�me�\]̂��Z[��[̂�ga[̂r�\]̂�\̂�wZ[_[f�Zhr\[gd\aZc�Ze�_cf�ea[̂�_cb�̂�̂[�̂cdf�_dd̂rr�Z[�̂�ar\ac��ea[̂�_cb�r�Z�̂�b̂\̂d\aZc�rfr\̂�ri�\]̂�jZcr\[gd\aZc�v_c_�̂[�r]_ss�ĥ�cZ\aeâb�_\�ŝ_r\����]Zg[r�ac�_b̀_cd̂z������}�TT�����������}����������S�TTVT�� �¡�¢�¡ �£�����¤�¢����¢�¥�� �¥�S�TTVTVT��]̂�jZc\[_d\Z[�_�[̂̂r�\Z�r̂dg[̂�_cb��_ac\_aci�_\�jZc\[_d\Z[�r�Z�c�̂�ŵcr̂i�_ss�acrg[_cd̂�dZ̀ [̂_�̂�[̂�ga[̂b�ac�\]ar�x[\adŝ�pp�e[Z��Zĉ�Z[��Z[̂�acrg[_cd̂�dZ�w_câr�sad̂cr̂b�_cb�_b�a\\̂b�\Z��[a\̂�rgd]�acrg[_cd̂�ac�¦̂��§Z[��\̈_\̂z��mcrg[̂[r��gr\�d_[[f�_c�xzvz�©̂r\�Yac_cda_s�̈\[̂c�\]�[_\ac��Ze�xo�Z[�]a�]̂[z���]̂�jZc\[_d\Z[�r�acrg[_cd̂��gr\�acdsgb̂�\]̂�eZssZ�ac�i��a\]Zg\�sa�a\_\aZci�_cb��gr\�ĥ��[a\\̂c��a\]�sa�a\r�cZ�ŝrr�\]_c�rŵdaeâb�ac�̈̂ d\aZc�ppzpz�ªVT ds_a�r�gcb̂[��Z[�̂[r��dZ�ŵcr_\aZci�bar_hasa\f�ĥĉea\i�_cb�Z\]̂[�ra�as_[�̂�wsZf̂ �̂ĥĉea\�_d\r�_wwsad_hŝ�\Z�\]̂��Z[��\Z�ĥ�ŵ[eZ[�̂bi�acdsgbac�i��a\]Zg\�sa�a\_\aZci�ds_a�r�hf�\]̂�̂�wsZf̂ r̂�Ze�w[à_\̂�̂c\a\âr�ŵ[eZ[�ac���Z[��_\�\]̂�ra\̂�\]_\�_[̂�̂�̂�w\�e[Z���Z[�̂[r��dZ�ŵcr_\aZc�acrg[_cd̂�dZ̀ [̂_�̂�[̂�ga[̂�̂c\r�Zc�_ddZgc\�Ze�cg�ĥ[�Ze�̂�wsZf̂ r̂�Z[�Zddgw_\aZci��]ad]�̂c\a\âr��gr\��_ac\_ac�̀Zsgc\_[f�dZ�ŵcr_\aZc�dZ̀ [̂_�̂�_\�\]̂�r_�̂�sa�a\r�rŵdaeâb�eZ[��_cb_\Z[f�dZ̀ [̂_�̂�eZ[�\]̂�bg[_\aZc�Ze�\]̂�«[Z�̂d\¬V� ds_a�r�eZ[�b_�_�̂r�ĥd_gr̂�Ze�hZbasf�ac�g[fi�Zddgw_\aZc_s�rad�ĉrr�Z[�bar̂_r̂i�Z[�b̂_\]�Ze�\]̂�jZc\[_d\Z[�r��̂wsZf̂ r̂¬VW ds_a�r�eZ[�b_�_�̂r�ĥd_gr̂�Ze�hZbasf�ac�g[fi�rad�ĉrri�bar̂_r̂i�Z[�b̂_\]�Ze�_cf�ŵ[rZc�Z\]̂[�\]_c�\]̂�jZc\[_d\Z[�r�̂�wsZf̂ r̂¬V| ds_a�r�eZ[�b_�_�̂r�acrg[̂b�hf�grg_s�ŵ[rZc_s�ac�g[f�sa_hasa\f�dZ̀ [̂_�̂�rgr\_aĉb�p®�hf�_�ŵ[rZc�_r�_�[̂rgs\�Ze�_c�Zeêcr̂�ba[̂d\sf�Z[�acba[̂d\sf�[̂s_\̂b�\Z�̂�wsZf�̂c\�Ze�rgd]�ŵ[rZc�hf�\]̂�jZc\[_d\Z[i�Z[��®�hf�_cZ\]̂[�ŵ[rZc¬V̄ ds_a�r�eZ[�b_�_�̂ri�Z\]̂[�\]_c�\Z�\]̂��Z[��a\r̂sei�ĥd_gr̂�Ze�ac�g[f�\Z�Z[�b̂r\[gd\aZc�Ze�\_c�ahŝ�w[Zŵ[\fi�acdsgbac��[̂rgs\ac��sZrr�Ze�gr̂�[̂rgs\ac�¬V° ds_a�r�eZ[�b_�_�̂r�ĥd_gr̂�Ze�hZbasf�ac�g[fi�b̂_\]�Ze�_�ŵ[rZci�Z[�w[Zŵ[\f�b_�_�̂�_[arac��Zg\�Ze�Z�ĉ[r]awi��_ac\̂c_cd̂i�Z[�gr̂�Ze�_��Z\Z[�̀̂]adŝ¬�_cbV± ds_a�r�ac̀Zs̀ac��dZc\[_d\g_s�sa_hasa\f�_wwsad_hŝ�\Z�\]̂�jZc\[_d\Z[�r�Zhsa�_\aZcr�gcb̂[�̈̂ d\aZc�{zp²zV³ x�egssf�dZ�wŝ\̂b�¦̂��§Z[��jZcr\[gd\aZc�ĵ[\aead_\̂�Ze�́a_hasa\f�mcrg[_cd̂�xbb̂cbg��xdZ[b�²����ypµ¶p�®��gr\�ĥ�acdsgb̂b��a\]�\]̂�d̂[\aead_\̂r�Ze�acrg[_cd̂z��YZ[�_cf�·f̂r·�_cr�̂[r�Zc�m\̂�r�̧�\][Zg�]�́�Zc�\]ar�YZ[��¹�_bba\aZc_s�b̂\_asr��gr\�ĥ�w[Z̀ab̂b�ac��[a\ac�z��¦Z�̂�dsgraZcri�[̂r\[ad\aZcr�_cb¶Z[��Zbaead_\aZcr�\Z�dZ̀ [̂_�̂r��ass�ĥ�_dd̂w\̂bzVX�����º»����¡»¼�½¾¿ÀÁÂÃÀ�¾Á�ÄÅÆÃ¾¿ÀÁÂÃÀ�Ç¿È¾ÉÈ¼Ê�ÂÊÆ¼ÊÀ¾ÊË�ÀÌ¼�Ç¿ÊÅÁÂ¿Ã¼�Á¼ÍÅÇÁ¼Î�ÆÏ�Ê¼ÃÀÇ¾¿�ÐÐÑÐ�ÊÌÂÉÉ�ÊÒ¼ÃÇÓÇÃÂÉÉÏ�Ç¿ÃÉÅÎ¼�ÀÌ¼�Ô¾ÁÎÊ�ÂÊÆ¼ÊÀ¾Ê�ÂÆÂÀ¼Õ¼¿À�Ô¾ÁÖ�Â¿Î�ÊÌÂÉÉ�ÊÒ¼ÃÇÓÏ�Â¿Ï�ÉÇÕÇÀÂÀÇ¾¿Ê�¾¿�Ã¾ÕÒÉ¼À¼Î�¾Ò¼ÁÂÀÇ¾¿�ÀÇÕ¼Ñ�×Ó�ÀÌ¼Á¼�ÇÊ�Â�ÉÇÕÇÀÂÀÇ¾¿�ÇÀ�ÔÇÉÉ�Æ¼�ÂÀ�ÀÌ¼�¾Ô¿¼ÁØÊ�ÎÇÊÃÁ¼ÀÇ¾¿�À¾�ÂÃÃ¼ÒÀ�¾Á�Á¼Ù¼ÃÀ�ÀÌÂÀ�ÉÇÕÇÀÂÀÇ¾¿Ñ�zpy���mcrg[_cd̂��gr\�[̂�_ac�ac�̂eêd\�_\�ŝ_r\�gc\as�eac_s�w_f�̂c\�_cb�_ss�a\̂�r�\]̂[̂_e\̂[��]̂c�\]̂�dZc\[_d\Z[��_f�ĥ�dZ[[̂d\ac�i�[̂�Z̀ac��Z[�[̂ws_dac��b̂êd\à̂��Z[��ac�_ddZ[b_cd̂��a\]�\]ar�bZdg�̂c\i�_cb�zpp���́a_hasa\f�acrg[_cd̂�r]_ss�acdsgb̂�_ss��_�Z[�bàaraZcr�Ze�dZ̀ [̂_�̂�_cb�ĥ�Zc�_�dZ�w[̂]̂crà̂�h_rar�acdsgbac�ª�zp�«[̂�ar̂r�Zŵ[_\aZcr��a\]Zg\�̂�dsgraZc�Ze��idi�_cb�g�dZ̀ [̂_�̂¬
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ST�UVWXYXVWXVZ�[\VZ]̂_Z\]̀�a]\ZX_ZbcXdSe�a]\Wf_Z̀�̂VW�_\gYhXZXW�\YX]̂Zb\VdSi�aX]̀\V̂h�UVjf]k�lb̂mbhbZkd�Sn�opVXWq�V\Vr\pVXW�̂VW�\pVXW�g\Z\]�cXsb_hX̀St�u]\̂W�v\]g�Y]\YX]Zk�ŴĝwX�bV_hfWbVw�_\gYhXZXW�\YX]̂Zb\V̀��x�yyzyz{�[\cX]̂wX̀q�psXZsX]�p]bZZXV�\V�̂V�\__f]]XV_X�\]�_ĥbg̀rĝWX�m̂ b̀̀q�gf̀Z�mX�ĝbVẐbVXW�pbZs\fZ�bVZX]]fYZb\V�v]\g�ZsX�ŴZX�\v�_\ggXV_XgXVZ�\v�ZsX�|\]}�fVZbh�ZsX�ŴZX�\v�vbV̂h�ŶkgXVZ�̂VW�ZX]gbV̂Zb\V�\v�̂Vk�_\cX]̂wX�]X~fb]XW�Z\�mX�ĝbVẐbVXW�̂vZX]�vbV̂h�ŶkgXVZS�[ĥbg̀rĝWX�_\cX]̂wX�pbhh�\Vhk�mX�̂hh\pXW�psXV�ZsX�[\VZ]̂_Z\]�WXg\V̀Z]̂ZX̀�ZŝZ�\__f]]XV_Xrm̂ X̀W�_\cX]̂wX�b̀�V\Z�̂ĉbĥmhX�v\]�̂�̀YX_bvb_�ZkYX�\v�]X~fb]XW�_\cX]̂wXS��sX�bV̀f]̂V_X�]X~fb]XW�mk��X_Zb\V���S�S��gf̀Z�mX�p]bZZXV�v\]�V\Z�hX̀̀�ZŝV�ZsX�v\hh\pbVw�hbgbZ̀q�\]�w]X̂ZX]�hbgbZ̀�̂̀�ĝk�mX�]X~fb]XW�mk�ĥpq�̂VW�bV_hfWX�ZsX�v\hh\pbVw�ZX]g̀�zy ����������������������������z��o__f]]XV_Xrm̂ X̀W�[\ggX]_b̂h��XVX]̂h�lb̂mbhbZk�_\cX]̂wX�Z\�bV_hfWX�m\Wbhk�bVjf]kq�YX]̀\V̂h�bVjf]kq�̂VW�Y]\YX]Zk�ŴĝwX�̂YYhb_̂mhX�Z\�\Vw\bVw�\YX]̂Zb\V̀q�Y]\Wf_Z̀���_\gYhXZXW�\YX]̂Zb\V̀q�̂VW�_\VZ]̂_Zf̂h�hb̂mbhbZkq�̂hh�pbZs�̂�YX]rY]\jX_Z�̂ww]XŵZX�XVW\]̀XgXVZS��\��[��X�_hf̀b\V�b̀�ĥh\pXW�v\]�X�Yh\̀b\Vq�_\hĥỲXq�̂VW�fVWX]w]\fVW�\YX]̂Zb\V̀S�a]\Wf_Z̀�̂VW�[\gYhXZXW�oYX]̂Zb\V̀�_\cX]̂wX�gf̀Z�mX�ĝbVẐbVXW�bV�v\]_X�v\]�̂�gbVbgfg�\v�Zp\��T��kX̂]̀�v\hh\pbVw��bV̂h�[\gYhXZb\V�\v�ZsX�a]\jX_ZS���bVbgfg�hbgbZ̀�̂]X��Tq���q��� �XVX]̂h��ww]XŵZX�Tq���q��� a]\Wf_Z̀�̂VW�[\gYhXZXW�oYX]̂Zb\V̀��ww]XŵZX��q���q��� aX]̀\V̂h�̂VW��WcX]Zb̀bVw�UVjf]k��q���q��� �̂_s�o__f]]XV_X��q���q�������aX]̀\V̂h�̂VW��WcX]Zb̀bVw�UVjf]k�������q��� �b]X� ̂ĝwX��̂Vk�\VX�vb]X���������q��� �XWb_̂h���YXV̀X��̂Vk�\VX�YX]̀\V�z{ ¡¢������������������z��u\Wbhk�UVjf]k�̂VW�a]\YX]Zk� ̂ĝwX�_\cX]̂wX�v\]�ZsX�[\VZ]̂_Z\]�̂̀�ZsX�\pVX]�\]�hX̀̀XX�\v�̂fZ\g\mbhX̀q�Z]f_}̀q�Z]̂bhX]̀q�̀XhvrY]\YXhhXW�[\VZ]̂_Z\]£̀�X~fbYgXVZq�̂VW�̂hh�\ZsX]�\pVXW�̂VW�V\Vr\pVXW�cXsb_hX̀�]Xwb̀ZX]XW�v\]�f̀X�\V�ZsX�Yfmhb_�sbwsp̂k�̂VW¤\]�f̀XW�bV�\YX]̂Zb\V̀�]XĥZbVw�Z\�ZsX�[\VZ]̂_Z\]£̀�|\]}q�pbZs�̂�gbVbgfg�[\gmbVXW��bVwhX�lbgbZ�\v���q���q���S�Uv�̂Vk�̀f_s�cXsb_hX̀�̂]X�Z\�mX�f̀XW�Z\�Z]̂V̀Y\]Z�ŝ¥̂]W\f̀�ĝZX]b̂h̀q�ZsX�[\VZ]̂_Z\]�̀ŝhh�̂h̀\�Y]\cbWX�Y\hhfZb\V�hb̂mbhbZk�m]\̂WXVXW�_\cX]̂wX�XcbWXV_XW�mk�U�o��\]g�[��¦¦�i§S�z̈ ©ª��««�������������¬���®�����������������z���bVbgfg�hbgbZ̀�̂]X��nq���q����X̂_s�o__f]]XV_X�̂VW��nq���q����v\]�wXVX]̂h�_\V̀Z]f_Zb\V�̂VW�V\�p\]}�̂Z�XhXĉZb\V����̀Z\]k�̄����vXXZ��\]�a]\jX_Z�ĉhfX̀�hX̀̀�ZŝV�\]�X~f̂h�Z\���q���q���S���q���q���X̂_s�o__f]]XV_X�̂VW����q���q�����ww]XŵZX�v\]�sbws�]b̀}�_\V̀Z]f_Zb\Vq�p\]}�̂Z�XhXĉZb\V��°��̀Z\]k�\]����vXXZ��\]�a]\jX_Z�ĉhfX̀�w]X̂ZX]�ZŝV���q���q���S���gm]Xhĥ¤��_X̀̀�_\cX]̂wX�̀ŝhh�mX�\V�̂�v\hh\prv\]g�m̂ b̀̀Sz± ²��³��«́����µ��«�����zy ²��³��«́����µ��«������¶�·¢�������«z���\�_\gYhk�pbZs�ZsX��Xp�̧\]}��ẐZX�|\]}X]̀£�[\gYXV̀ Ẑb\V�l̂pq�ZsX�[\VZ]̂_Z\]�gf̀Z�����mX�hXŵhhk�X�XgYZ�v]\g�\mẐbVbVw�p\]}X]̀£�_\gYXV̀ Ẑb\V�bV̀f]̂V_X�_\cX]̂wXq�\]��T��\mẐbV�̀f_s�_\cX]̂wX�v]\g�bV̀f]̂V_X�_̂]]bX]̀q�\]��e��mX�̀XhvrbV̀f]XW�\]�Ŷ]Zb_bŶZX�bV�̂V�f̂Zs\]b¥XW�w]\fY�̀XhvrbV̀f]̂V_X�YĥVS��bVbgfg�hbgbẐZb\V̀�̂]X���������� u\Wbhk�UVjf]k�mk��__bWXVZ���n��q�����̂_s��__bWXVZ�u\Wbhk�UVjf]k�mk� b̀X̂ X̀���n��q�����̂_s��gYh\kXX�u\Wbhk�UVjf]k�mk� b̀X̂ X̀���n��q����a\hb_k�lbgbZ��z{ ²��³��«́����µ��«��������¹���º��©¹�¬����z���\�WXg\V̀Z]̂ZX�_\gYhb̂V_X�pbZs�ZsX��Xp�̧\]}��ẐZX�|\]}X]̀£�[\gYXV̀ Ẑb\V�l̂pq�ZsX�[\VZ]̂_Z\]�gf̀Z�Y]\cbWX�»¼½�\v�ZsX�v\hh\pbVw�v\]g̀�Z\�ZsX�opVX]�zy ¾¿ÀÁ½Â�[�rT��q�Ã�vvbŴcbZ��\]��Xp�̧\]}��VZbZbX̀��VW��Vk�ofZ�ov��ẐZX��VZbZbX̀�|bZs��\��gYh\kXX̀q��ŝZ��Xp�̧\]}��ẐZX�|\]}X]̀£�[\gYXV̀ Ẑb\V��VW¤o]� b̀̂mbhbZk�uXVXvbZ̀�UV̀f]̂V_X�[\cX]̂wX�Ù��\Z�ÄX~fb]XWÃd�»Â�[�rT��q�Ã�vvbŴcbZ��ŝZ��V�ofZrovr�ẐZX�o]��\]XbwV��gYh\kX]�|\]}bVw�UV��Xp�̧\]}��ẐZX� \X̀��\Z�ÄX~fb]X��YX_bvb_��Xp�̧\]}��ẐZX�|\]}X]̀£�[\gYXV̀ Ẑb\V��VW¤o]� b̀̂mbhbZk�uXVXvbZ̀�UV̀f]̂V_X�[\cX]̂wXÃ��XbZsX]�̂vvbŴcbZ�gf̀Z�mX�̀ẐgYXW�̂̀�]X_XbcXW�mk�ZsX��Xp�̧\]}��ẐZX�|\]}X]̀£�[\gYXV̀ Ẑb\V�u\̂]W�d�»Âz{ ¾¿ÀÁ½Â�[r��nrTq�Ã[X]Zbvb_̂ZX�\v��̧ ��|\]}X]̀£�[\gYXV̀ Ẑb\V�UV̀f]̂V_X�[\cX]̂wXÃ��v\]�XgYh\kX]̀�bV̀f]XW�v\]�p\]}X]̀£�_\gYXV̀ Ẑb\V�Zs]\fws�̂�Y]bĉZX�bV̀f]̂V_X�_̂]]bX]�̄�ZsX�[\VZ]̂_Z\]£̀�bV̀f]̂V_X�
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TUVVWXV�YZ[\�[X]̂�\_W[�̀aVY�\a�\_X�bc]XVdefg�hijklme�noXc�paVq�r\U\X�s][ZVU]TX�tZ]̂�uXV\ẀWTU\X�à�vaVqXV[w�uaYxX][U\Wa]�uayXVUzXn�{̀aV�XYx|a}XV[�W][ZVX̂�̀aV�caVqXV[w�TaYxX][U\Wa]�\_VaZz_�\_X�r\U\X�s][ZVU]TX�tZ]̂d~�fg�� �����g�rsi�je�nuXV\ẀWTU\X�à�vaVqXV[w�uaYxX][U\Wa]�rX|̀is][ZVU]TXen�fg��rsi���ije�nuXV\ẀWTU\X�à��UV\WTWxU\Wa]�W]�vaVqXV[w�uaYxX][U\Wa]��VaZx�rX|̀is][ZVU]TX�{̀aV�XYx|a}XV[�xUV\WTWxU\W]z�W]�zVaZx�[X|̀iW][ZVU]TX�̀aV�caVqXV[w�TaYxX][U\Wa]���\_X�ua]\VUT\aVw[��VaZx�rX|̀is][ZVU]TX��̂YW]W[\VU\aV�YZ[\�[X]̂�\_W[�̀aVY�\a�\_X�bc]XVdl�� ��������������������������������� ����������� �¡�¢����£�¤¥�����¡�����¦a�TaYx|}�cW\_�\_X�oXc�paVq�r\U\X�§W[ÜW|W\}�©X]X̀W\[�ªUce�\_X�ua]\VUT\aV�YZ[\�{�d�̈X�|XzU||}�X«XYx\�̀VaY�ä\UW]W]z�̂W[ÜW|W\}�̈X]X̀W\[�W][ZVU]TX�TayXVUzXe�{jd�ä\UW]�[ZT_�TayXVUzX�̀VaY�W][ZVU]TX�TUVVWXV[e�aV�{md�̈X�[X|̀iW][ZVX̂l�¬ ����������� �¡�¢�����®���̄���®�°�¡±����¦a�̂XYa][\VU\X�TaYx|WU]TX�cW\_�\_X�oXc�paVq�r\U\X�§W[ÜW|W\}�©X]X̀W\[�ªUce�\_X�ua]\VUT\aV�YZ[\�xVayŴX�f²��à�\_X�̀a||acW]z�̀aVY[�\a�\_X�bc]XV³�� �����g�ú ij��e�n�̀ Ẁ̂UyW\�taV�oXc�paVq�́]\W\WX[��]̂��]}�bZ\�b̀�r\U\X�́]\W\WX[�vW\_�oa�Ýx|a}XX[e�¦_U\�oXc�paVq�r\U\X�vaVqXV[w�uaYxX][U\Wa]��]̂µbV�§W[ÜW|W\}�©X]X̀W\[�s][ZVU]TX�uayXVUzX�s[�oa\�¶X·ZWVX̂n�fg�ú ij��e�n�̀ Ẁ̂UyW\�¦_U\��]�bZ\ib̀ir\U\X�bV�taVXWz]�́Yx|a}XV�vaVqW]z�s]�oXc�paVq�r\U\X�§aX[�oa\�¶X·ZWVX�rxXTẀWT�oXc�paVq�r\U\X�vaVqXV[w�uaYxX][U\Wa]��]̂µbV�§W[ÜW|W\}�©X]X̀W\[�s][ZVU]TX�uayXVUzXn�{XW\_XV�Ù̀ŴUyW\�YZ[\�̈X�[\UYxX̂�U[�VXTXWyX̂�̈}�\_X�oXc�paVq�r\U\X�vaVqXV[w�uaYxX][U\Wa]�©aUV̂d~�fg�¬ �����g�§©i�j�l�e�nuXV\ẀWTU\X�à�§W[ÜW|W\}�©X]X̀W\[en�fg�§©i̧j�µ̧j¹e�nuXV\ẀWTU\XµuU]TX||U\Wa]�à�s][ZVU]TXn�{\_X�ua]\VUT\aVw[�W][ZVU]TX�TUVVWXV�YZ[\�[X]̂�XW\_XV�̀aVY�\a�\_X�bc]XVd~�fg�� §©i����{mµ�ºde�nuXV\ẀWTU\X�à�§W[ÜW|W\}�©X]X̀W\[�rX|̀is][ZVU]TXln�» ¼�½��°�¥��¾�����������s̀�\_X�ua]\VUT\aVw[�vaVq�W]ya|yX[�_U]̂|W]z�aV�̂W[\ZV̈U]TX�à�U[̈X[\a[�aV�a\_XV�_U¿UV̂aZ[�YU\XVWU|[e�\_X�ua]\VUT\aV�[_U||�xVayŴX�̈âW|}�W]ÀZV}�U]̂�xVaxXV\}�̂UYUzX�|WÜW|W\}�W][ZVU]TX�Uxx|WTÜ|X�\a�[ZT_�axXVU\Wa][e�TayXVW]z�̈a\_�a]zaW]z�axXVU\Wa][�U]̂�xVâZT\[�Á�TaYx|X\X̂�axXVU\Wa][l���VâZT\[�U]̂�uaYx|X\X̂�bxXVU\Wa][�TayXVUzX�YZ[\�̈X�YUW]\UW]X̂�W]�̀aVTX�̀aV�U�YW]WYZY�à�\ca�{jd�}XUV[�à||acW]z�tW]U|�uaYx|X\Wa]�à�\_X��VaÀXT\l��uayXVUzX�YZ[\�̈X�̀aV�|WYW\[�]a\�|X[[�\_U]³�� s̀�TayXVX̂�̈}�\_X�ua]\VUT\aVw[�ZŸ VX||UµX«TX[[�|WÜW|W\}�xa|WT}³Âje���e��� �X]XVU|��zzVXzU\XÂje���e��� ÚT_�bTTZVVX]TX�aV�s]TŴX]\³�¬ s̀�]a\�TayXVX̂�̈}�\_X�ua]\VUT\aVw[�ZŸ VX||UµX«TX[[�|WÜW|W\}�xa|WT}³Âke���e��� �X]XVU|��zzVXzU\XÂke���e��� ÚT_�bTTZVVX]TX�aV�s]TŴX]\³�Ã ÄÅ¡�����Æ����±��®������������Æ���±����¦_X�Çuh�X«T|Z[Wa]�YZ[\�̈X�̂X|X\X̂e�U]̂�\_X�oUYX̂�s][ZVX̂[�cW||�̈X�noU]ZX\�h]Wa]�tVXX�rT_aa|�§W[\VWT\ln�ÈW]WYZY�|WYW\[�UVX³Âje���e��� ÚT_�bTTZVVX]TXÂºe���e��� �zzVXzU\XÉ��������uXV\ẀWTU\X[�à�W][ZVU]TX�UTTXx\Ü|X�\a�\_X�bc]XVe�\azX\_XV�cW\_�TaxWX[�à�U||�W][ZVU]TX�xa|WTWX[�xVaTZVX̂�̈}�\_X�ua]\VUT\aV�xZV[ZU]\�\a�\_W[��V\WT|X���e�W]T|ẐW]ze�cW\_aZ\�|WYW\U\Wa]e�\XVY[e�Ta]̂W\Wa][e�̂XT|UVU\Wa][e�VŴXV[e�U]̂�X]̂aV[XYX]\[e�YZ[\�̈X�[Z̈YW\\X̂�\a�\_X�ua][\VZT\Wa]�ÈU]UzXV�̀aV�\VU][YW\\U|�\a�\_X�bc]XVe�cW\_�TaxWX[�\a�\_X��VT_W\XT\e�xVWaV�\a�TaYYX]TXYX]\�à�\_X�vaVql��s̀�U]}�à�\_X�̀aVXzaW]z�W][ZVU]TX�TayXVUzX[�UVX�VX·ZWVX̂�\a�VXYUW]�W]�àVTX�Ù\XV�̀W]U|�xU}YX]\e�U]�Û Ŵ\Wa]U|�TXV\ẀWTU\X�XyŴX]TW]z�Ta]\W]ZU\Wa]�à�[ZT_�TayXVUzX�YZ[\�̈X�[Z̈YW\\X̂�cW\_�\_X�̀W]U|��xx|WTU\Wa]�̀aV��U}YX]\�U[�VX·ZWVX̂�̈}�rXT\Wa]�¹l��ljljl�s]̀aVYU\Wa]�Ta]TXV]W]z�VX̂ZT\Wa]�à�TayXVUzX�YZ[\�Ẍ�̀ZV]W[_X̂�̈}�\_X�ua]\VUT\aV�cW\_�VXU[a]Ü|X�xVaYx\]X[[l�s]�Û Ŵ\Wa]�\a�\_X�uXV\ẀWTU\X[�à�s][ZVU]TX�U]̂�UTTaYxU]}W]z�̂aTZYX]\[e�\_X�ua]\VUT\aV�[_U||�xVayŴX�\a�\_X�uXV\ẀWTU\X�Êa|̂XV[e�a]�U�\WYX|}�̈U[W[e�TaxWX[�à�U]}�[Z̈[X·ZX]\|}�W[[ZX̂�X]̂aV[XYX]\[�\_U\�UYX]̂�U]}�TayXVUzX[�aV�|WYW\[l��s]�Û Ŵ\Wa]³�� nuXV\ẀWTU\X�Êa|̂XV[n�UVX�\_X�oU]ZX\�h]Wa]�tVXX�rT_aa|�§W[\VWT\e�����u_ZVT_�r\VXX\e�oU]ZX\e�ope��¹�º���¬ uayXVUzX[�VX̀|XT\X̂�W]�TXV\ẀWTU\X[�à�W][ZVU]TX�U]̂�Z]̂XV|}W]z�xa|WTWX[�YZ[\�TaYx|}�cW\_�U||�VX·ZWVXYX]\[�à�\_W[��V\WT|X���l�� �||�W][ZVU]TX�̂aTZYX]\[�YZ[\�̈X�X«XTZ\X̂�cW\_�ËÌÍÎÏÐÑÒÓÔ�[Wz]U\ZVX[l�Õ �||�VX·ZWVX̂�|WÜW|W\}�xa|WTWX[�YZ[\�̈X�X]̂aV[X̂�\a�xVayŴX�\_U\�U]}�oa\WTX�à�uU]TX||U\Wa]�aV�oa\WTX�à�oa]i¶X]XcU|�zWyX]�\a�\_X�tWV[\�oUYX̂�s][ZVX̂�YZ[\�U|[a�̈X�zWyX]�\a�\_X��̂ Ŵ\Wa]U|�s][ZVX̂[�ŴX]\ẀWX̂�W]�rXT\Wa]���l�lºl��Öf×��Ø�fÙ�ØÚÛ���²ÜfgØ�Ý�²�Ø�ÝÚØ��Þ��ÙÚg²�Ø��Ü��f�����Ö�g��Ù�Ûß���àfáÜ�gØâ�� tUW|ZVX�à�\_X�bc]XV�\a�äÀXT\�\a�\_X�ua]\VUT\aVw[�̀UW|ZVX�\a�̀ZV]W[_�U�TXV\ẀWTU\X�aV�a\_XV�XyŴX]TX�à�VX·ZWVX̂�W][ZVU]TX�TayXVUzX[e�aV�\a�äÀXT\�\a�U]}�̂X̀XT\�W]�[ZT_�TXV\ẀWTU\X�aV�a\_XV�XyŴX]TXe�aV�\a�̂XYU]̂�VXTXWx\�à�[ZT_�TXV\ẀWTU\X�aV�a\_XV�XyŴX]TXe�W[�]a\�U�cUWyXV�à�\_X�ua]\VUT\aVw[�ä|WzU\Wa]�\a�̀ZV]W[_�\_X�VX·ZWVX̂�
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TUVWXYUZ[�Z\][XŶ[V_��̀WXab[Xc\X[d�U\abTÛ�Z\UaYTU[e�TU�abTV�fXaTZg[�hh�Tci\V[V�\U�ab[�jkU[X�Y�eWal�\X�\mgT̂YaT\U�a\�X[]T[k�YUl�Z[XaTnTZYa[V�\X�\ab[X�[]Te[UZ[�\n�TUVWXYUZ[�Z\][XŶ[V�\X�a\�TVVW[�YUl�n\XcYg�YiiX\]Yg�\X�YZZ[iaYUZ[�\n�VWZb�[]Te[UZ[d�ab[�eWal�YUe�\mgT̂YaT\U�\n�ab[�o\UaXYZa\X�m[TÛ�a\�iX\]Te[�TUVWXYUZ[�c[[aTÛ�ab[�X[pWTX[c[UaV�\n�abTV�fXaTZg[�hh�X[̂YXeg[VV�\n�YUl�X[]T[k�\X�gYZq�\n�X[]T[k�ml�ab[�jkU[X�\n�ab[�o\UaXYZa\XrV�[]Te[UZ[�\n�TUVWXYUZ[_st ub[�o\UaXYZa\XrV�gTYmTgTal�a\�YUe�TUe[cUTnTZYaT\U�\n�ab[�jkU[X�TV�U\a�X[gT[][e�\X�eTcTUTVb[e�ml�ab[�o\UaXYZa\X�V[ZWXTÛ�TUVWXYUZ[�Z\][XŶ[�TU�YZZ\XeYUZ[�kTab�abTV�fXaTZg[�hh_�fUl�YZqU\kg[ê[c[Ua�\n�X[Z[Tia�\nd�\X�gYZq�\n�\mv[ZaT\U�ml�ab[�jkU[X�a\d�ab[�o\UaXYZa\XrV�[]Te[UZ[�\n�X[pWTX[e�TUVWXYUZ[�Z\][XŶ[�TV�U\a�YZZ[iaYUZ[�TU�YUl�kYl�\n�YUl�e[nTZT[UZT[V�TU�ab[�o\UaXYZa\XrV�TUVWXYUZ[�Z\][XŶ[_w�xxsxsy�z{{|}|~����������{�w�xxsxsysx���\gTZT[V�\n�TUVWXYUZ[�X[pWTX[e�WUe[X��[ZaT\UV�hh_h_�_h��o\cc[XZTYg��[U[XYg��TYmTgTal�d�hh_h_�_���fWa\c\mTg[��TYmTgTal�d�hh_h_�_�����Z[VV��TYmTgTal�YUe�\X��cmX[ggY��TYmTgTal�d�YUe�hh_h_�_����Y�YXe\WV��Ya[XTYgV���Tn�YiigTZYmg[��cWVa�YgV\�Yiigl�a\�ab[�n\gg\kTÛ�YV�feeTaT\UYg��UVWX[eV�\U�Y�iXTcYXl�YUe�U\U�Z\UaXTmWa\Xl�mYVTVd�kTab�ab[�n\gg\kTÛ�e[VT̂UYaT\Ud�WUYga[X[e��YUW[a��UT\U�̀X[[��Zb\\g��TVaXTZa�YUe�ab[TX�X[Vi[ZaT][�[cig\l[[Vd�TUa[XTc�YecTUTVaXYa\XVd�YWab\XT�[e�]\gWUa[[XVd�Z\ccTaa[[�c[cm[XVd�VaWe[Ua�a[YZb[XVd�YW�TgTYXl�TUVaXWZa\XVd�c[cm[XV�\n�ab[��\YXe�\n��eWZYaT\Ud�YUe�Z\UVWgaYUaV��ab[���TVaXTZa��Ue[cUTa[[V���� �¡�fXZbTa[ZaVd��o�YUe�TaV�Z\UVWgaYUaV����[VT̂U[XV��d�YUe�¢YZ\mV���o\UVaXWZaT\U��YUŶ[X��d�eWXTÛ�m\ab�\Û\TÛ�YUe�Z\cig[a[�\i[XYaT\UV_�ub[�YeeTaT\UYg�TUVWX[e�Z\][XŶ[�iX\]Te[e�VbYgg�U\a�iX[ZgWe[�Z\][XŶ[�TU�nY]\X�\n�ab[�YUl��TVaXTZa��Ue[cUTa[[Vd��[VT̂U[XVd�\X�o\UVaXWZaT\U��YUŶ[Xd�mYV[e�\U�TaV�gYZq�\n�iXT]Tal�kTab�o\UaXYZa\X�\X�\ab[X�abTXe�iYXal�YeeTaT\UYg�TUVWX[e_�ẀXab[Xd�VWZb�Z\][XŶ[�VbYgg�U\a�[�ZgWe[�\X�e[Ul�Z\][XŶ[�a\��TVaXTZa��Ue[cUTa[[Vd��[VT̂U[XVd�\X�ab[�o\UVaXWZaT\U��YUŶ[X�\U�ab[�mYVTV�abYa�ab[�UYc[e�TUVWX[e�o\UaXYZa\XrV�£\Xq�\X�\i[XYaT\UV�YX[�U\a�i[Xn\Xc[e�eTX[Zagl�n\X�ab[��TVaXTZa��Ue[cUTa[[Vd��[VT̂U[XVd�\X�o\UVaXWZaT\U��YUŶ[X�\X�\ab[X�abTXe�iYXal�YeeTaT\UYg�TUVWX[e_w�xxsxsys¤�¥~¦���§��̈¦|{��©�s��feeTaT\UYg��UVWX[e�Z\][XŶ[�cWVa�m[�[nn[Za[e�abX\Ŵb�ab[�WV[�\n�ª«¬ª®���j�̀\Xc�o���̄�h̄�hh�°±�²®�̀\XcV�o���̄�h̄�̄³�h��́µ¶�o���̄��·�̄³�h��¬²̧ª¬ª®_��̀\Xc�o���̄�h̄�̄³�h��Yg\U[�TV�U\a�YZZ[iaYmg[_�o[XaTnTZYa[V�\n��UVWXYUZ[�cWVa�Zg[YXgl�VaYa[�b\k�Z\][XŶ[�TV�[nn[Za[e�TU�ab[���Z[VV��cmX[ggY��TYmTgTal�gYl[X_��o[XaTnTZYa[V�\n��UVWXYUZ[�cWVa�Vb\k�ab[�n\Xc�UWcm[XV�WV[e�a\�[nn[Za�Ygg�\n�ab[�feeTaT\UYg��UVWX[e�Z\][XŶ[V_��f�Z\il�\n�ab[�YZaWYg�i\gTZl�gYÛWŶ[�\X�[Ue\XV[c[Ua�abYa�[nn[ZaV�abTV�Z\][XŶ[�TU�[YZb�i\gTZl�cWVa�m[�iX\]Te[e�a\�ab[�jkU[X��YUe�o\UVaXWZaT\U��YUŶ[X�kTab�ab[�o[XaTnTZYa[�\n��UVWXYUZ[_��U�ab[�[][Ua�o\UaXYZa\X�TV�WUYmg[�a\�iX\ZWX[�VWZb�Z\][XŶ[�Vi[ZTnTZYggl�UYcTÛ�ab[���TVaXTZa��Ue[cUTa[[Vd����[VT̂U[XVd���o\UVaXWZaT\U��YUŶ[Xd��\X�YUl�\ab[X�abTXe�iYXal�YV�YU�YeeTaT\UYg�TUVWX[e�YV�X[pWTX[e�Ym\][d�o\UaXYZa\X�VbYgg�U\aTnl�ab[�jkU[X�YUe�o\UVaXWZaT\U��YUŶ[X�iXT\X�a\�Z\cc[UZTÛ�£\Xq�YUe�VbYgg�U\a�iX\Z[[e�kTab�YUl�£\Xq�WUaTg�YWab\XT�[e�ml�ab[�jkU[X�a\�e\�V\_�w�xxsxsys¹�º~�»��|��©��~��¼½~��~¾|�§�½~�¿s¼��ub[�o\UaXYZa\X�YZqU\kg[ê[V�abYa��̀\gg\kTÛ�̀\Xc��k\XeTÛ�̂[U[XYggl�e\[V�U\a�c[[a�ab[�iXTcYXl�YUe�U\U�Z\UaXTmWa\Xl�Z\][XŶ[�X[pWTX[c[Ua�n\X�feeTaT\UYg��UVWX[eVd�YUe�abYa�ab[�Z\][XŶ[�iXTcYZl�YVi[Za�\n�feeTaT\UYg��UVWX[e�Z\][XŶ[�TV�aliTZYggl�YeeX[VV[e�TU�ab[��jab[X��UVWXYUZ[��iX\]TVT\UV�\n�Y�i\gTZlrV��o\UeTaT\UV��V[ZaT\Ud�YUe�\na[U�X[pWTX[V�YU�Yc[UeTÛ�[Ue\XV[c[Ua�a\�[nn[Za�Z\][XŶ[�\U�Y�iXTcYXl�YUe�U\U�Z\UaXTmWa\Xl�mYVTV_��ub[�o\UaXYZa\X�ab[X[n\X[�cWVa�iX\]Te[�VWZb�[Ue\XV[c[UaV�a\�ab[�jkU[Xd�\X�\ab[X�e\ZWc[UaYaT\U�YZZ[iaYmg[�a\�ab[�jkU[X�[]Te[UZTÛ�abYa�ab[�iXTcYXl�YUe�U\U�Z\UaXTmWa\Xl�Z\][XŶ[�X[pWTX[c[UaV�YX[�c[a�YV�a\�Ygg�i\gTZT[V�n\X�kbTZb�ab[l�YX[�X[pWTX[e�WUe[X��[ZaT\U�hh_³_h_h_w�xxsxsÀ�º~�¿���̈ÁÂ|��}|~�Ã»���¾��s��£b[U�YUl�X[pWTX[e�TUVWXYUZ[�TV�a\�[�iTX[�eW[�a\�Y�U\XcYg�[�iTXYaT\U�\X�X[U[kYg�eYa[d�ab[�o\UaXYZa\X�VbYgg�VWiigl�ab[�jkU[Xd�Ya�g[YVa�a[U��h̄��eYlV�iXT\X�a\�[Tab[X�VWZb�eYa[d�TU�YeeTaT\U�a\�o[XaTnTZYa[V�\n��UVWXYUZ[d�kTab�[Tab[X��h��Z\iT[V�\n�Ygg�X[U[k[e�TUVWXYUZ[�i\gTZT[Vd�TUZgWeTÛd�kTab\Wa�gTcTaYaT\Ud�a[XcVd�Z\UeTaT\UVd�e[ZgYXYaT\UVd�XTe[XVd�YUe�[Ue\XV[c[UaV�[]Te[UZTÛ�Z\UaTUWYaT\U�\n�Ygg�Z\][XŶ[V�TU�ab[�VYc[�cYUU[Xd�gTcTaV�\n�iX\a[ZaT\Ud�YUe�VZ\i[V�\n�Z\][XŶ[�YV�kYV�iX\]Te[e�ml�ab[�iX[]T\WV�i\gTZld�\X�����Tn�YZZ[iaYmg[�a\�ab[�jkU[Xd�Ygg�e[ZgYXYaT\U�iŶ[Vd�cYUeYa\Xl�XTe[XVd�YUe�\X�[Ue\XV[c[UaV�abYa�Zg[YXgl�[]Te[UZ[�ab[�Z\UaTUWYaT\U�\n�Ygg�Z\][XŶ[V�TU�ab[�VYc[�cYUU[Xd�gTcTaV�\n�iX\a[ZaT\Ud�YUe�VZ\i[�\n�Z\][XŶ[�YV�iX\]Te[e�ml�ab[�iX[]T\WV�i\gTZl_w�xxsxst�Ä�Å©~�}��©}~��s��ub[�o\UaXYZa\X�VbYgg�ZYWV[�[YZb��WmZ\UaXYZa\X�a\��h��iX\ZWX[�TUVWXYUZ[�eWXTÛ�ab[�gTn[�\n�TaV��WmZ\UaXYZa�\X��Wm�VWmZ\UaXYZa�ab[�VYc[�TUVWXYUZ[V�YV�YX[�X[pWTX[e�\n�ab[�o\UaXYZa\X�YV�i[X�abTV�fXaTZg[�hhd��YUe�����ZYWV[�ab[�TVVW[XV�\n�ab\V[�TUVWXYUZ[�i\gTZT[V�a\�UYc[�ab[�feeTaT\UYg��UVWX[eV�YV�feeTaT\UYg��UVWX[eV�WUe[X�[YZb��WmZ\UaXYZa\XrV�Z\ciX[b[UVT][�̂[U[XYgd�YWa\c\mTg[d�[�Z[VV�WcmX[ggYd�YUe�bY�YXe\WV�cYa[XTYgV�gTYmTgTal�i\gTZT[V_��ub[�
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STTUVUWXYZ�[X\]̂_T�_XTŴ\_̀_XV�UXaZ]T_T�UX�_Yab�\]ab�c]daWXV̂YaVŴe\�fWZUaU_\�̀]\V�\VYV_�VbYV�aWg_̂Yh_�U\�YiiŴT_T�VW�YZZ�STTUVUWXYZ�[X\]̂_T\�jUVb�̂_\f_aV�VW�YXk�YXT�YZZ�aZYÙ\�ŶU\UXh�W]V�Wi�Wf_̂YVUWX\�f_̂iŴ̀ _T�dk�Ŵ�WX�d_bYZi�Wi�Vb_�lWXV̂YaVŴm��[i�Vb_�STTUVUWXYZ�[X\]̂_T\�bYg_�WVb_̂�UX\]̂YXa_�WVb_̂jU\_�YffZUaYdZ_�VW�Y�ZW\\n�\]ab�WVb_̂�UX\]̂YXa_�jUZZ�WXZk�YffZkn�Ui�YV�YZZn�WX�YX�_oa_\\�Ŵ�aWXVUXh_XV�dY\U\m��pb_�ỲW]XV�Wi�_Yab�c]daWXV̂YaVŴe\�UX\]̂_̂\e�ZUYdUZUVk�]XT_̂�_Yab�\]ab�UX\]̂YXa_�fWZUak�jUZZ�XWV�d_�̂_T]a_T�dk�Vb_�_oU\V_Xa_�Wi�\]ab�WVb_̂�UX\]̂YXa_mq�rrsrst�uvwxy�zw{|yxy�}~{{�����xw�{s��[X�Vb_�_g_XV�Vb_��jX_̂e\�UX\]̂_̂�\��̀Y�_�\��YXk�fYk̀ _XV�VWjŶT�YXk�ZW\\�aWg_̂_T�]XT_̂�YXk�fWZUak�Wi�UX\]̂YXa_�Vb_�lWXV̂YaVŴ�U\�̂_�]Û_T�VW�f̂Wa]̂_�]XT_̂�VbU\�ŜVUaZ_���n�Vb_��jX_̂e\�UX\]̂_̂�\��Ŷ_�\]d̂WhYV_T�VW�YZZ�Wi�Vb_�lWXV̂YaVŴe\�̂UhbV\�Wi�̂_aWg_̂k�YhYUX\V�YXk�f_̂\WX�Ŵ�ŴhYXU�YVUWX�UXaZ]TUXhn�d]V�XWV�ZÙUV_T�VWn�Vb_�lWXV̂YaVŴe\�UX\]̂_̂�\�n�YXT�Vb_�lWXV̂YaVŴ�\bYZZ�_o_a]V_�YXT�T_ZUg_̂�YZZ�UX\V̂]̀ _XV\n�fYf_̂\n�YXT�jbYV_g_̂�_Z\_�U\�X_a_\\Ŷk�VW�\_a]̂_�VbW\_�̂UhbV\m��pb_�lWXV̂YaVŴ�\bYZZ�TW�XWVbUXh�YiV_̂�Vb_�fYk̀ _XV�Wi�YXk�TỲYh_\�VW�f̂_�]TUa_�VbW\_�̂UhbV\mq�rrs��uvwxy�{�}���������zw{|y�w�xpb_��jX_̂�\bYZZ�f]̂abY\_�YXT�̀YUXVYUX�Vb_��jX_̂e\�]\]YZ�ZUYdUZUVk�UX\]̂YXa_m�pb_��jX_̂�̀Yk�YZ\Wn�YV�UV\�\WZ_�WfVUWXn�f]̂abY\_�YXT�̀YUXVYUX�WVb_̂�UX\]̂YXa_�iŴ�f̂WV_aVUWX�YhYUX\V�aZYÙ\�VbYV�̀Yk�ŶU\_�îẀ �Wf_̂YVUWX\�]XT_̂�Vb_�lWXV̂YaV��Wa]̀ _XV\m�pb_�lWXV̂YaVŴ�U\�XWV�̂_\fWX\UdZ_�iŴ�f]̂abY\UXh�YXT�̀YUXVYUXUXh�\]ab�WfVUWXYZ��jX_̂e\�ZUYdUZUVk�UX\]̂YXa_�]XZ_\\�\f_aUiUaYZZk�̂_�]Û_T�UX�Vb_�lWXV̂YaV��Wa]̀ _XV\m��_UVb_̂�Vb_��jX_̂e\�]\]YZ�ZUYdUZUVk�UX\]̂YXa_�XŴ�YXk�WVb_̂�UX\]̂YXa_�WdVYUX_T�dk�Vb_��jX_̂�̂_T]a_\�Ŵ�WVb_̂jU\_�Yii_aV\�Vb_�lWXV̂YaVŴe\�UX\]̂YXa_�̂_�]Û_̀_XV\�]XT_̂�c_aVUWX���m�m�������������������� q�rrs¡��y~¢xy���zw{|y�w�xq�rrs¡sr�£XZ_\\�WVb_̂jU\_�f̂WgUT_Tn�Vb_��jX_̂�\bYZZ�f]̂abY\_�YXT�̀YUXVYUXn�UX�Y�aẀ fYXk�Ŵ�aẀ fYXU_\�ZYji]ZZk�Y]VbŴU�_T�VW�TW�d]\UX_\\�UX�Vb_�cVYV_�Wi��_j�¤Ŵ�n�f̂Wf_̂Vk�UX\]̂YXa_�WX�Y�̂_fZYa_̀_XV�aW\V�dY\U\m�c]ab�f̂Wf_̂Vk�UX\]̂YXa_�jUZZ�d_�̀YUXVYUX_Tn�]XZ_\\�WVb_̂jU\_�f̂WgUT_T�UX�Vb_�lWXV̂YaV��Wa]̀ _XV\�Ŵ�WVb_̂jU\_�Yĥ__T�UX�ĵUVUXh�dk�YZZ�f_̂\WX\�YXT�_XVUVU_\�jbW�Ŷ_�d_X_iUaUŶU_\�Wi�\]ab�UX\]̂YXa_n�]XVUZ�iUXYZ�fYk̀ _XV�U\�̀YT_�Y\�f̂WgUT_T�UX�c_aVUWX�¥m�¦�Ŵ�]XVUZ�XW�f_̂\WX�Ŵ�_XVUVk�WVb_̂�VbYX�Vb_��jX_̂�bY\�YX�UX\]̂YdZ_�UXV_̂_\V�UX�Vb_�f̂Wf_̂Vk�̂_�]Û_T�dk�VbU\�c_aVUWX���m§�VW�d_�aWg_̂_Tn�jbUab_g_̂�U\�ZYV_̂m�pbU\�UX\]̂YXa_�jUZZ�UXaZ]T_�UXV_̂_\V\�Wi�Vb_��jX_̂n�lWXV̂YaVŴn�c]daWXV̂YaVŴ\n�YXT�c]d̈\]daWXV̂YaVŴ\�UX�Vb_�©̂W�_aVmq�rrs¡srsr�©̂Wf_̂Vk�UX\]̂YXa_�jUZZ�d_�WX�Y�d]UZT_̂e\�̂U\�n�ªYZZ̈̂U\�nª�Ŵ�_�]UgYZ_XV�fWZUak�iŴ̀ �YXT�UXaZ]T_n�jUVbW]V�ZÙUVYVUWXn�UX\]̂YXa_�YhYUX\V�Vb_�f_̂UZ\�Wi�iÛ_��jUVb�_oV_XT_T�aWg_̂Yh_��YXT�fbk\UaYZ�ZW\\�Ŵ�TỲYh_�UXaZ]TUXhn�jUVbW]V�T]fZUaYVUWX�Wi�aWg_̂Yh_n�Vb_iVn�gYXTYZU\̀n�̀YZUaUW]\�̀U\abU_in�aWZZYf\_n�_ŶVb�]Y�_n�iZWWTn�jUXT\VŴ̀ n�iYZ\_jŴ�n�V_\VUXh�YXT�\VŶV]fn�V_̀fŴŶk�d]UZTUXh\n�YXT�T_d̂U\�̂_̀WgYZ�UXaZ]TUXh�T_̀WZUVUWX�WaaY\UWX_T�dk�_XiŴa_̀_XV�Wi�YXk�YffZUaYdZ_�Z_hYZ�̂_�]Û_̀_XV\n�YXT�jUZZ�aWg_̂�̂_Y\WXYdZ_�aẀ f_X\YVUWX�iŴ�Vb_�ŜabUV_aVe\n�lWXV̂YaVŴe\n�YXT�lWX\V̂]aVUWX�«YXYh_̂e\�\_̂gUa_\�YXT�_of_X\_\�̂_�]Û_T�Y\�Y�̂_\]ZV�Wi�\]ab�UX\]̂_T�ZW\\m�lWg_̂Yh_�iŴ�WVb_̂�f_̂UZ\�U\�XWV�_̂�]Û_T�]XZ_\\�WVb_̂jU\_�f̂WgUT_T�UX�Vb_�lWXV̂YaV��Wa]̀ _XV\m�pb_�iŴ̀ �Wi�fWZUak�iŴ�VbU\�aWg_̂Yh_�\bYZZ�d_�lẀ fZ_V_T�¬YZ]_mq�rrs¡srsrsr�lWXV̂YaVŴ�U\�̂_\fWX\UdZ_�iŴ�YZZ�VWWZ\n�_�]Uf̀ _XVn�̀YV_̂UYZ\n�Ŵ�n�_Vamn�]XVUZ�c]d\VYXVUYZ�lẀ fZ_VUWX�YXT�fW\\_\\UWX�dk��jX_̂m�pb_�lWXV̂YaVŴ�\bYZZ�f̂WgUT_�UX\]̂YXa_�iŴ�Vb_iV�Y\�b_�̀Yk�̂_�]Û_�iŴ�bÙ\_Zin�bU\�\]daWXV̂YaVŴ\n�YXT�bU\�_̀fZWk__\e�f̂WV_aVUWXm�pb_�UX\]̂YXa_�aWg_̂Yh_�̂_i_̂̂_T�VW�UX�VbU\�\]dfŶYĥYfb�\bYZZ�d_�UX�YaaŴTYXa_�jUVb�Y�\VYXTŶT�®]UZT_̂e\�̄U\��©WZUak�]\_T�UX�Vb_�cVYV_�Wi��_j�¤Ŵ�mq�rrs¡srs��pb_�lWXV̂YaVŴ�\bYZZ�f̂WgUT_�UX\]̂YXa_�aWg_̂Yh_�iŴ�fŴVUWX\�Wi�Vb_�Ŵ��\VŴ_T�Wii�Vb_�\UV_n�UX�V̂YX\UV�YXT�\VŴ_T�WX�Vb_�\UV_�d]V�XWV�UXaŴfŴYV_T�UXVW�Vb_�Ŵ��Y\�i]ZZ�̂_fZYa_̀_XV�aW\V�dY\U\�jUVbW]V�gWZ]XVŶk�T_T]aVUdZ_m�pb_�lWXV̂YaVŴ�\bYZZ�f̂WgUT_�l_̂VUiUaYV_�aWfU_\�VW�Vb_�lWX\V̂]aVUWX�«YXYh_̂�\bWjUXh�Vb_�aWg_̂Yh_�iŴ�Vb_Û�̀YV_̂UYZ\�UX�V̂YX\UV�Ŵ�\VŴ_T�Wii�\UV_mq�rrs¡srs¡�[i�Vb_�f̂Wf_̂Vk�UX\]̂YXa_�̂_�]Û_\�T_T]aVUdZ_\n�Vb_��jX_̂�\bYZZ�fYk�aW\V\�XWV�aWg_̂_T�d_aY]\_�Wi�\]ab�T_T]aVUdZ_\m�q�rrs¡srs°�pb_�f̂Wf_̂Vk�UX\]̂YXa_�jUZZ�aWg_̂�fŴVUWX\�Wi�Vb_�Ŵ��\VŴ_T�Wii�Vb_�\UV_n�YXT�YZ\W�fŴVUWX\�Wi�Vb_�Ŵ��UX�V̂YX\UVm�pb_�UX\]̂YXa_�̂_�]Û_T�dk�VbU\�c_aVUWX���m§�jUZZ�XWVn�bWj_g_̂n�aWg_̂�̀YabUX_̂kn�VWWZ\n�_�]Uf̀ _XVn�g_bUaZ_\n�\bYXVU_\n�VWWZ�bW]\_\n�V̂YUZ_̂\n�Ŵ�WVb_̂�V_̀fŴŶk�Ŵ�f_̂̀ YX_XV�\V̂]aV]̂_\�WjX_T�Ŵ�̂_XV_T�dk�Vb_�lWXV̂YaVŴn�Y�c]daWXV̂YaVŴn�Ŵ�Y�c]d̈\]daWXV̂YaVŴn�Ŵ�Vb_Û�_̀fZWk__\n�]VUZU�_T�UX�f_̂iŴ̀ YXa_�Wi�Vb_�Ŵ��d]V�XWV�UXaŴfŴYV_T�
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TUVW�VXY�ZY[\]UYUV�T\Z[ŴY\YUV_̀�aXY�bWUV[]cVW[�T_�_WdYde�[Y_ZWU_TfdY�gW[�]dd�_hcX�TVY\_�Wg�TV_�WiU�]Uj�]Ue�hUjY[�TV_�cWUV[Wd̀�aXY�bWUV[]cVW[�_X]ddk�]V�VXY�bWUV[]cVW[l_�WiU�YmZYU_Yk�Z[ŴTjY�TU_h[]UcY�cŴY[]nY�gW[�]dd�Wg�VXY�TVY\_�jY_c[TfYj�TU�VXT_�oYcVTWU�pp̀q̀p̀rk�iXTcX�T_�_hfsYcV�VW�VXY�Z[ŴT_TWU_�Wg�oYcVTWU�pp̀q̀t̀u�vvwxwvwy�z][VT]d�WcchZ]Uce�W[�h_Y�TU�]ccW[j]UcY�iTVX�oYcVTWU�{̀{�\]e�UWV�cW\\YUcY�hUVTd�VXY�TU_h[]UcY�cW\Z]Ue�W[�cW\Z]UTY_�Z[ŴTjTUn�Z[WZY[Ve�TU_h[]UcY�cWU_YUV�VW�_hcX�Z][VT]d�WcchZ]Uce�W[�h_Y�fe�YUjW[_Y\YUV�W[�WVXY[iT_Ỳ�aXY�|iUY[�]Uj�VXY�bWUV[]cVW[�_X]dd�V]}Y�[Y]_WU]fdY�_VYZ_�VW�WfV]TU�cWU_YUV�Wg�VXY�TU_h[]UcY�cW\Z]Ue�W[�cW\Z]UTY_�]Uj�_X]ddk�iTVXWhV�\hVh]d�i[TVVYU�cWU_YUVk�V]}Y�UW�]cVTWU�iTVX�[Y_ZYcV�VW�Z][VT]d�WcchZ]Uce�W[�h_Y�VX]V�iWhdj�c]h_Y�c]UcYdd]VTWUk�d]Z_Yk�W[�[YjhcVTWU�Wg�TU_h[]UcỲu�vvwxwvw~�aXY�|iUY[�_X]dd�UWV�fY�[Y_ZWU_TfdY�VW�W[�gW[�VXY�bWUV[]cVW[�W[�ohfcWUV[]cVW[�]n]TU_V�]Ue�dW__�fe�gT[Yk�dTnXVUTUnk�YmVYUjYj�cŴY[]nYk�]dd�[T_}k�VXYgV�W[�̂]Uj]dT_\�]Uj�\]dTcTWh_�\T_cXTYgk�W[�]Ue�VWWd_k�Y�hTZ\YUVk�̂YXTcdY_k�_X]UVTY_k�VWWd�XWh_Y_k�V[]TdY[_�W[�WVXY[�VY\ZW[][e�W[�ZY[\]UYUV�_V[hcVh[Y_�iXY[ŶY[�dWc]VYj�]Uj�WiUYj�fe�VXY�bWUV[]cVW[k�ohfcWUV[]cVW[_k�VXYT[�Y\ZdWeYY_�W[�]nYUV_̀u�vvwxwvw��aXY�gW[\�Wg�ZWdTce�gW[�VXY�cŴY[]nY�[Y�hT[Yj�fe�pp̀q̀p�_X]dd�fY�bW\ZdYVYj��]dhỲu�vvwxw��������������������������������w�aXY�|iUY[k�Tg�]ZZdTc]fdY�VW�VXY��W[}�]Uj�]V�TV_�_WdY�WZVTWUk�\]e�Zh[cX]_Y�]Uj�\]TUV]TU�fWTdY[�]Uj�\]cXTUY[e�TU_h[]UcY�W[�_X]dd�jW�_W�Tg�[Y�hT[Yj�fe�d]ik�iXTcX�_X]dd�_ZYcTgTc]dde�cŴY[�_hcX�TU_h[Yj�WfsYcV_�jh[TUn�TU_V]dd]VTWU�]Uj�hUVTd�gTU]d�]ccYZV]UcY�fe�VXY�|iUY[̀��aXT_�TU_h[]UcY�iTdd�TUcdhjY�TUVY[Y_V_�Wg�VXY�|iUY[k�bWU_V[hcVTWU��]U]nY[k�bWUV[]cVW[k�ohfcWUV[]cVW[_�]Uj�ohf�_hfcWUV[]cVW[_�TU�VXY��W[}̀�u�vvwxwx����������������������wu�vvwxw���g�VXY�bWUV[]cVW[�[Y�hY_V_�TU�i[TVTUn�VX]V�TU_h[]UcY�gW[�[T_}_�WVXY[�VX]U�VXW_Y�jY_c[TfYj�TU�VXT_�oYcVTWU�pp̀q�W[�WVXY[�_ZYcT]d�c]h_Y_�Wg�dW__�fY�TUcdhjYj�TU�VXY�Z[WZY[Ve�TU_h[]UcY�ZWdTcek�VXY�|iUY[�_X]ddk�Tg�ZW__TfdYk�TUcdhjY�_hcX�TU_h[]UcYk�]Uj�VXY�cW_V�gW[�TV�iTdd�fY�cX][nYj�VW�VXY�bWUV[]cVW[�fe�]ZZ[WZ[T]VY�bX]UnY�|[jY[̀u�vvwxwy����������������������̀u�vvwxw~��ZWU�VXY�bWUV[]cVW[l_�[Y�hY_Vk�VXY�|iUY[�iTdd�Z[ŴTjY�cWZTY_�Wg�Y]cX�ZWdTce�VX]V�TUcdhjY_�TU_h[]UcY�cŴY[]nY_�[Y�hT[Yj�fe�VXT_�oYcVTWU�pp̀q̀��]cX�ZWdTce�_X]dd�cWUV]TU�]dd�nYUY[]dde�]ZZdTc]fdY�cWUjTVTWU_k�jYgTUTVTWU_k�Ymcdh_TWU_�]Uj�YUjW[_Y\YUV_�[Yd]VYj�VW�VXT_�z[WsYcV̀�u�vvwxw��������������� ��¡�����w�aXY�|iUY[�]Uj�bWUV[]cVW[�i]T̂Y�]dd�[TnXV_�]n]TU_V�¢p£�Y]cX�WVXY[�]Uj�]Ue�Wg�VXYT[�[Y_ZYcVT̂Y�_hfcWUV[]cVW[_k�_hf�_hfcWUV[]cVW[_k�]nYUV_�]Uj�Y\ZdWeYY_k�]Uj�¢¤£�VXY�bWU_V[hcVTWU��]U]nY[k�bWU_V[hcVTWU��]U]nY[l_�cWU_hdV]UV_k�¥[cXTVYcVk�¥[cXTVYcVl_�cWU_hdV]UV_k�_YZ][]VY�cWUV[]cVW[_�jY_c[TfYj�TU�¥[VTcdY�¦k�Tg�]Uek�]Uj�]Ue�Wg�VXYT[�[Y_ZYcVT̂Y�_hfcWUV[]cVW[_k�_hf�_hfcWUV[]cVW[_k�]nYUV_k�]Uj�Y\ZdWeYY_k�gW[�j]\]nY_�c]h_Yj�fe�gT[Y�W[�WVXY[�c]h_Y_�Wg�dW__�VW�VXY�YmVYUV�Wg�Z[WcYYj_�hUjY[�Z[WZY[Ve�TU_h[]UcY�WfV]TUYj�Zh[_h]UV�VW�VXT_�oYcVTWU�pp̀q�W[�WVXY[�Z[WZY[Ve�TU_h[]UcY�]ZZdTc]fdY�VW�VXY��W[}k�YmcYZV�_hcX�[TnXV_�]_�VXY�|iUY[�]Uj�bWUV[]cVW[�\]e�X]̂Y�VW�VXY�Z[WcYYj_�Wg�_hcX�TU_h[]UcY�XYdj�fe�VXY�|iUY[̀�aXY�|iUY[�W[�bWUV[]cVW[k�]_�]ZZ[WZ[T]VYk�_X]dd�[Y�hT[Y�Wg�VXY�bWU_V[hcVTWU��]U]nY[k�bWU_V[hcVTWU��]U]nY[l_�cWU_hdV]UV_k�¥[cXTVYcVk�¥[cXTVYcVl_�cWU_hdV]UV_k�|iUY[l_�_YZ][]VY�cWUV[]cVW[_�jY_c[TfYj�TU�¥[VTcdY�¦k�Tg�]Uek�]Uj�]Ue�Wg�VXYT[�[Y_ZYcVT̂Y�_hfcWUV[]cVW[_k�_hf�_hfcWUV[]cVW[_k�]nYUV_k�]Uj�Y\ZdWeYY_k�fe�]ZZ[WZ[T]VY�i[TVVYU�]n[YY\YUV_k�_T\Td][�i]T̂Y[_�Y]cX�TU�g]̂W[�Wg�WVXY[�Z][VTY_�YUh\Y[]VYj�TU�VXT_�oYcVTWU�pp̀q̀t̀�aXY�ZWdTcTY_�\h_V�Z[ŴTjY�_hcX�i]T̂Y[_�Wg�_hf[Wn]VTWU�fe�YUjW[_Y\YUV�W[�WVXY[iT_Ỳ�¥�i]T̂Y[�Wg�_hf[Wn]VTWU�T_�YggYcVT̂Y�]_�VW�]�ZY[_WU�W[�YUVTVe�ŶYU�VXWhnX�VX]V�ZY[_WU�W[�YUVTVe�iWhdj�WVXY[iT_Y�X]̂Y�]�jhVe�Wg�TUjY\UTgTc]VTWUk�cWUV[]cVh]d�W[�WVXY[iT_Yk�jTj�UWV�Z]e�VXY�TU_h[]UcY�Z[Y\Th\�jT[YcVde�W[�TUjT[YcVdek�]Uj�iXYVXY[�W[�UWV�VXY�ZY[_WU�W[�YUVTVe�X]_�]U�TU_h[]fdY�TUVY[Y_V�TU�VXY�Z[WZY[Ve�j]\]nYj̀u�vvwxw§�¥�dW__�TU_h[Yj�hUjY[�VXY�|iUY[l_�Z[WZY[Ve�TU_h[]UcY�iTdd�fY�]jsh_VYj�fe�VXY�|iUY[�]Uj�\]jY�Z]e]fdY�VW�VXY�|iUY[�gW[�VXY�TU_h[Yj_k�]_�VXYT[�TUVY[Y_V_�\]e�]ZZY][k�_hfsYcV�VW�[Y�hT[Y\YUV_�Wg�]Ue�]ZZdTc]fdY�\W[Vn]nYY�cd]h_Y�]Uj�Wg�oYcVTWU�pp̀q̀p̈ �̀aXY�bWUV[]cVW[�_X]dd�Z]e�ohfcWUV[]cVW[_�VXYT[�sh_V�_X][Y_�Wg�TU_h[]UcY�Z[WcYYj_�[YcYT̂Yj�fe�VXY�bWUV[]cVW[k�]Uj�fe�]ZZ[WZ[T]VY�i[TVVYU�]n[YY\YUV_�_X]dd�[Y�hT[Y�ohfcWUV[]cVW[_�VW�\]}Y�Z]e\YUV_�VW�VXYT[�ohf�_hfcWUV[]cVW[_�TU�_T\Td][�\]UUY[̀u�vvwxw©��g�[Y�hT[Yj�TU�i[TVTUn�fe�]�Z][Ve�TU�TUVY[Y_Vk�VXY�|iUY[�_X]ddk�hZWU�Wcch[[YUcY�Wg�]U�TU_h[Yj�dW__k�nT̂Y�]�fWUj�gW[�Z[WZY[�ZY[gW[\]UcY�Wg�VXY�|iUY[l_�jhVTY_̀�aXY�cW_V�Wg�VXY�fWUj�iTdd�fY�cX][nYj�]n]TU_V�Z[WcYYj_�[YcYT̂Yj̀�aXY�



������ ����	
�������������������������������� !!"#�"$$!#�%&'�"$ !�(��)�*�+,*��-%&�.&/���0�*��1�+�-���*-�/2�+33������/��*/*�4*'2�)�*�5+,*��-%&�.&/���0�*��1�+�-���*-�/#6�5+.+#6���*�+.+�7���#�%&'�5+.+���&��%-��8�-0,*&�/6�%�*��*��/�*�*'���%'*,%�9/�%&'�,%��&���(*�0/*'�:����0���*�,�//��&2�)��/�'�-0,*&��:%/����'0-*'�(��+.+�/�1�:%�*�%�� ;<$;<$=�>)��&�$=?"@?"$""�0&'*��A�'*��B�2"  CDC  ! �:��-��*E���*/��&�$=? "?"$"D#��/�&���1����*/%3*#��/�3�-*&/*'�1����&*F��,*�0/*��&3�#�%&'�,%���&3��(*�0/*'��&�%--��'%&-*�:������*�+.+���&��%-��8�-0,*&�/G�)*�,/��1�H*�4�-*2�)���*�����-���������4��3%���&/#�*F,%�3�-��������I%�%2���2JK�L�M
��KN� O = P=P"@ DQ RS
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S�TTUVUW�XYZ[�\]̂�_̂̀ âb\�Zc�d[e�Ŷ_bZ[�Z_�̂[\f\e�dYŶd_f[g�\Z�ĥ�d�YZ\̂[\fdi�ĥ[̂cfjfd_e�Zc�hZ[kb�jZl̂_f[g�Ydem̂[\�Zc�Zhifgd\fZ[b�d_fbf[g�a[k̂_�\]̂�nZ[\_dj\o�\]̂�nZ[\_dj\Z_�b]dii�Y_ZmY\ie�ca_[fb]�d�jZYe�Zc�\]̂�hZ[kb�Z_�b]dii�da\]Z_fp̂�d�jZYe�\Z�ĥ�ca_[fb]̂kqrstuvwx�Ty���z{v|}xsu{~�r{��v|ssxvtu|{�|���|s�S�TyUT�z�����������������S�TyUTUT��c�d�YZ_\fZ[�Zc�\]̂��Z_��fb�jZl̂_̂k�jZ[\_d_e�\Z�\]̂�nZ[b\_aj\fZ[��d[dĝ_�b�Z_��_j]f\̂j\�b�_̂̀ âb\�Z_�\Z�_̂̀ af_̂m̂[\b�bŶjfcfjdiie�̂�Y_̂bb̂k�f[�\]̂�nZ[\_dj\��Zjam̂[\bo�f\�mab\o�fc�_̂̀ âb\̂k�f[��_f\f[g�he�̂f\]̂_o�ĥ�a[jZl̂_̂k�cZ_�\]̂f_�̂�dmf[d\fZ[�d[k�ĥ�_̂Yidĵk�d\�\]̂�nZ[\_dj\Z_�b�̂�Ŷ[b̂��f\]Za\�j]d[ĝ�f[�\]̂�nZ[\_dj\��fm̂qS�TyUTUy��c�d�YZ_\fZ[�Zc�\]̂��Z_��]db�ĥ [̂�jZl̂_̂k��]fj]�\]̂�nZ[b\_aj\fZ[��d[dĝ_�Z_��_j]f\̂j\�]db�[Z\�bŶjfcfjdiie�_̂̀ âb\̂k�\Z�Zhb̂_l̂�Y_fZ_�\Z�f\b�ĥf[g�jZl̂_̂ko�\]̂�nZ[b\_aj\fZ[��d[dĝ_�Z_��_j]f\̂j\�mde�_̂̀ âb\�\Z�b̂̂ �baj]��Z_��d[k�f\�b]dii�ĥ�a[jZl̂_̂k�he�\]̂�nZ[\_dj\Z_q��c�baj]��Z_��fb�f[�djjZ_kd[ĵ��f\]�\]̂�nZ[\_dj\��Zjam̂[\bo�jZb\b�Zc�a[jZl̂_f[g�d[k�_̂Yidĵm̂[\�b]diio�he�dYY_ZY_fd\̂�n]d[ĝ��_k̂_o�ĥ�d\�\]̂���[̂_�b�̂�Ŷ[b̂q��c�baj]��Z_��fb�[Z\�f[�djjZ_kd[ĵ��f\]�\]̂�nZ[\_dj\��Zjam̂[\bo�baj]�jZb\b�d[k�\]̂�jZb\�Zc�jZ__̂j\fZ[�b]dii�ĥ�d\�\]̂�nZ[\_dj\Z_�b�̂�Ŷ[b̂�a[îbb�\]̂�jZ[kf\fZ[��db�jdab̂k�he�\]̂���[̂_�Z_�Z[̂�Zc�\]̂�Z\]̂_�nZ[\_dj\Z_b�f[��]fj]�̂l̂[\�\]̂���[̂_�b]dii�ĥ�_̂bYZ[bfhî�cZ_�Ydem̂[\�Zc�baj]�jZb\bqS�TyUy�v�����������������S�TyUyUT�����������r�����������������v� ¡�������]̂���[̂_o�\]_Zag]�f\b��_j]f\̂j\�Z_�nZ[b\_aj\fZ[��d[dĝ_o�b]dii�]dl̂�\]̂�da\]Z_f\e�\Z�_̂¢̂j\��Z_��Ŷ_cZ_m̂k�he�\]̂�nZ[\_dj\Z_�\]d\�kẐb�[Z\�jZ[cZ_m�\Z�\]̂�_̂̀ af_̂m̂[\b�Zc�\]̂��_d�f[gbo�£Ŷjfcfjd\fZ[bo�Z_�hZ\]q��]̂�nZ[\_dj\Z_�b]dii�Y_ZmY\ie�jZ__̂j\��Z_��_̂¢̂j\̂k�he�\]̂�nZ[b\_aj\fZ[��d[dĝ_�Z_��_j]f\̂j\�Z_�cdfif[g�\Z�jZ[cZ_m�\Z�\]̂�_̂̀ af_̂m̂[\b�Zc�\]̂�nZ[\_dj\��Zjam̂[\bo��]̂\]̂_�kfbjZl̂_̂k�ĥcZ_̂�Z_�dc\̂_�£ahb\d[\fdi�nZmYî\fZ[�d[k��]̂\]̂_�Z_�[Z\�cdh_fjd\̂ko�f[b\diîk�Z_�jZmYî\̂kq�nZb\b�Zc�jZ__̂j\f[g�baj]�_̂¢̂j\̂k��Z_�o�f[jiakf[g�dkkf\fZ[di�\̂b\f[g�d[k�f[bŶj\fZ[bo�\]̂�jZb\�Zc�a[jZl̂_f[g�d[k�_̂Yidĵm̂[\o�d[k�jZmŶ[bd\fZ[�cZ_�\]̂�nZ[b\_aj\fZ[��d[dĝ_�b�d[k��_j]f\̂j\�b�b̂_lfĵb�d[k�̂�Ŷ[b̂b�mdk̂�[̂ĵbbd_e�\]̂_̂heo�b]dii�ĥ�d\�\]̂�nZ[\_dj\Z_�b�̂�Ŷ[b̂qS�TyUyUy�r�����������������v� ¡������S�TyUyUyUT��co��f\]f[�\�Z�êd_b�dc\̂_�\]̂�kd\̂�Zc�£ahb\d[\fdi�nZmYî\fZ[�Zc�\]̂��Z_��Z_�d�k̂bfg[d\̂k�YZ_\fZ[�Zc�\]̂��Z_�o�Z_�\]̂�kd\̂�Zc�djĵY\d[ĵ�Zc�d�YZ_\fZ[�Zc�\]̂��Z_��\]d\�fb�bah¢̂j\�\Z�jZ__̂j\fZ[�Z_�jZmYî\fZ[�dc\̂_�\]̂�kd\̂�Zc�£ahb\d[\fdi�nZmYî\fZ[�Zc�\]̂��Z_�o��]fj]̂l̂_�fb�id\̂_o�Z_�dc\̂_�\]̂�kd\̂�cZ_�jZmm̂[ĵm̂[\�Zc��d__d[\f̂b�̂b\dhifb]̂k�a[k̂_�£̂j\fZ[�¤q¤q¥o�Z_�he�\̂_mb�Zc�d[e�dYYifjdhî�bŶjfdi��d__d[\e�_̂̀ af_̂k�he�\]̂�nZ[\_dj\��Zjam̂[\bo�d[e�Zc�\]̂��Z_��fb�cZa[k�\Z�ĥ�[Z\�f[�djjZ_kd[ĵ��f\]�\]̂�_̂̀ af_̂m̂[\b�Zc�\]̂�nZ[\_dj\��Zjam̂[\bo�\]̂�nZ[\_dj\Z_�b]dii�jZ__̂j\�f\�Y_ZmY\ie�dc\̂_�_̂ĵfY\�Zc�[Z\fĵ�c_Zm�\]̂���[̂_�\Z�kZ�bZo�a[îbb�\]̂���[̂_�]db�Y_̂lfZabie�gfl̂[�\]̂�nZ[\_dj\Z_�d��_f\\̂[�djĵY\d[ĵ�Zc�baj]�jZ[kf\fZ[q��]̂�Zhifgd\fZ[�b̂\�cZ_\]�]̂_̂a[k̂_�b]dii�ba_lfl̂�djĵY\d[ĵ�he�\]̂���[̂_�Zc�\]̂��Z_��Z_�\̂_mf[d\fZ[�Zc�\]̂�nZ[\_dj\q��]̂���[̂_�b]dii�gfl̂�baj]�[Z\fĵ�Y_ZmY\ie�dc\̂_�kfbjZl̂_e�Zc�\]̂�jZ[kf\fZ[q�S�TyUyUyUy��]̂�\�Z¦êd_�Ŷ_fZk�cZ_�jZ__̂j\fZ[�Zc�\]̂��Z_��b]dii�ĥ�̂�\̂[k̂k��f\]�_̂bŶj\�\Z�YZ_\fZ[b�Zc��Z_��cf_b\�Ŷ_cZ_m̂k�dc\̂_�£ahb\d[\fdi�nZmYî\fZ[�he�\]̂�Ŷ_fZk�Zc�\fm̂�ĥ\�̂ [̂�£ahb\d[\fdi�nZmYî\fZ[�d[k�\]̂�dj\adi�jZmYî\fZ[�Zc�\]d\�YZ_\fZ[�Zc�\]̂��Z_�qS�TyUyUyUW�XYZ[�jZmYî\fZ[�Zc�d[e��Z_��a[k̂_�Z_�Ya_bad[\�\Z�\]fb�£̂j\fZ[�¥§q§o�\]̂�\�Z¦êd_�Ŷ_fZk�cZ_�jZ__̂j\fZ[�Zc��Z_��f[�jZ[[̂j\fZ[��f\]�\]̂��Z_��_̂̀ af_f[g�jZ__̂j\fZ[�b]dii�ĥ�_̂[̂�̂k�d[k�_̂jZmm̂[ĵqS�TyUyUyUV��]̂�Zhifgd\fZ[b�b]dii�jZl̂_�d[e�_̂Ydf_�d[k�_̂Yidĵm̂[\�\Z�d[e�Yd_\�Zc�\]̂��Z_��Z_�Z\]̂_�Y_ZŶ_\e�jdab̂k�he�\]̂�k̂ĉj\fl̂��Z_�qS�TyUyUW��]̂�nZ[\_dj\Z_�b]dii�_̂mZl̂�c_Zm�\]̂�bf\̂�YZ_\fZ[b�Zc�\]̂��Z_��\]d\�d_̂�[Z\�f[�djjZ_kd[ĵ��f\]�\]̂�_̂̀ af_̂m̂[\b�Zc�\]̂�nZ[\_dj\��Zjam̂[\b�d[k�d_̂�[̂f\]̂_�jZ__̂j\̂k�he�\]̂�nZ[\_dj\Z_�[Z_�djĵY\̂k�he�\]̂���[̂_qS�TyUyUWUT��c�\]̂�nZ[\_dj\Z_�cdfib�\Z�jZmm̂[ĵ�\Z�jZ__̂j\o�_̂Ydf_�d[k�md�̂�gZZk�d[e�k̂ĉj\b�f[�f\b��Z_���f\]f[�d�_̂dbZ[dhî�\fm̂o�[Z\�\Z�̂�ĵ k̂�\̂[�̈¥©ª�kdeb�c_Zm�\]̂�kd\̂�\]̂�nZ[\_dj\Z_�_̂ĵfl̂k��_f\\̂[�[Z\fĵ�c_Zm�\]̂���[̂_�Ŷ_�£̂j\fZ[�¥§q§q§q¥o�\]̂���[̂_�mde�jZ__̂j\�f\�f[�djjZ_kd[ĵ��f\]�£̂j\fZ[�§q«�d[k�\]̂�nZ[\_dj\Z_�b]diio�aYZ[�k̂md[ko�Yde�\Z�\]̂���[̂_�dii�dmZa[\b��]fj]�f\�̂�Ŷ[kb�cZ_�baj]�jZ__̂j\fl̂��Z_�q�
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STUVWXYZW[TU�\]U]̂_X̀�TX�]Ua�bT]Xc�d_db_X̀�Tee[Z_X̀�]̂_UW�TX�_dfgTa__�Te�Wh_�ijU_Xk�UTX�]Ua�f_Xd[VV[TU�TX�c[X_ZW[TU�WT�ZTUW[UY_�j[Wh�Wh_�f_XeTXd]UZ_�Te�Wh_�STUWX]ZW�b_eTX_�TX�]eW_X�[WV�Vf_Z[e[_c�ZTdfg_W[TU�c]W_k�UTX�]Ua�f_XeTXd]UZ_�ba�Wh_�ijU_X�Te�]Ua�Te�Wh_�STUWX]ZWTXlV�cYW[_V�TX�Tbg[̂]W[TUVk�UTX�]Ua�][c�g_UW�WT�Wh_�STUWX]ZWTX�ba�Wh_�ijU_X�[U�[WV�f_XeTXd]UZ_�Te�VYZh�cYW[_V�TX�Tbg[̂]W[TUVk�UTX�]Ua�c_g]a�TX�Td[VV[TU�ba�Wh_�ijU_X�WT�_m_XZ[V_�]Ua�X[̂hW�TX�X_d_ca�]ZZXY[Û�WT�[W�YUc_X�Wh_�W_XdV�Te�Wh_�STUWX]ZW�TX�_m[VW[Û�]W�g]j�TX�[U�_nY[Wa�TX�ba�VW]WYW_�TX�TWh_Xj[V_k�UTX�]Ua�TWh_X�Wh[Û�cTU_�TX�Td[WW_c�WT�b_�cTU_�ba�Wh_�ijU_X̀�[WV�ZTdd[VV[TU_XV̀�Tee[Z_XV̀�]̂_UWV�TX�_dfgTa__Vk�Vh]gg�b_�c__d_c�WT�b_�]�X_g_]V_�WT�Wh_�STUWX]ZWTX�TX�[WV�VYX_W[_V�eXTd�]Ua�Tbg[̂]W[TUV̀�g[]b[g[W[_V�TX�YUc_XW]o[ÛV�[U�ZTUU_ZW[TU�j[Wh�Wh_�STUWX]ZW�TX�Wh_�f_XeTXd]UZ_�bTUc�TX�]�j][p_X�Te�]Ua�fXTp[V[TU�Te�Wh_�STUWX]ZW�TX�Te�]Ua�X[̂hWV�TX�X_d_c[_V�WT�jh[Zh�Wh_�ijU_X�d]a�b_�_UW[Wg_c�b_Z]YV_�Te�]Ua�bX_]Zh�Wh_X_Tè�_mZ_fW[Û�TUga�]�jX[WW_U�[UVWXYd_UW�_mfX_VVga�fXTp[c[Û�eTX�VYZh�X_g_]V_�TX�j][p_Xq�rT�Z]UZ_gg]W[TÙ�X_VZ[VV[TU�TX�]UUYgd_UW�h_X_Tè�[U�jhTg_�TX�]V�WT�]Ua�f]XW�Te�Wh_�STUWX]ZẀ�b_Z]YV_�Te�]Ua�bX_]Zh�h_X_Tè�Vh]gg�b_�c__d_c�]�j][p_X�Te�]Ua�dTU_a�c]d]̂_V�WT�jh[Zh�Wh_�ijU_X�d]a�b_�_UW[Wg_c�b_Z]YV_�Te�VYZh�bX_]Zhq�rT�j][p_X�ba�Wh_�ijU_X�Te�]Ua�bX_]Zh�Te�Wh_�STUWX]ZW�Vh]gg�b_�c__d_c�WT�b_�]�j][p_X�Te�]Ua�TWh_X�TX�]Ua�VYbV_nY_UW�bX_]Zhqs�tuvuvu�wh_�X[̂hWV�VW]W_c�[U�Wh_V_�x_U_X]g�STUc[W[TUV�]Uc�Wh_�STUWX]ZW�yTZYd_UWV�]X_�ZYdYg]W[p_�]Uc�UTW�[U�g[d[W]W[TU�Te�]Ua�X[̂hWV�Te�Wh_�ijU_X�]W�g]j�TX�[U�_nY[Waqs�tuvuvz�wh_�ijU_X�Vh]gg�UTW�b_�X_VfTUV[bg_�eTX�c]d]̂_V�TX�eTX�gTVV�Te�]UW[Z[f]W_c�fXTe[WV�TU�{TXo�UTW�f_XeTXd_c�TU�]ZZTYUW�Te�]Ua�W_Xd[U]W[TU�Te�Wh_�STUWX]ZWTX�ba�Wh_�ijU_X�TX�ba�p[XWY_�Te�Wh_�ijU_XlV�_m_XZ[V_�Te�[WV�X[̂hW�WT�W]o_�Tp_X�Wh_�STUWX]ZWTXlV�{TXoqs�tuvuv|�wh_�ijU_X�Vh]gg�UTW�b_�g[]bg_�WT�Wh_�STUWX]ZWTX�eTX�fYU[W[p_�c]d]̂_V�TU�]ZZTYUW�Te�[WV�W_Xd[U]W[TU�Te�Wh_�STUWX]ZWTX�TX�]Ua�TWh_X�]gg_̂_c�bX_]Zh�Te�Wh_�}̂X__d_UW�]Uc�Wh_�STUWX]ZWTX�h_X_ba�_mfX_VVga�j][p_V�[WV�X[̂hW�WT�Zg][d�VYZh�c]d]̂_V�]̂][UVW�Wh_�ijU_Xqs�tuvuv~�wh_�STUWX]ZWTX�h_X_ba�_mfX_VVga�j][p_V�]Ua�X[̂hWV�[W�d]a�h]p_�[U�g]j�TX�[U�_nY[Wa�WT�gTVW�bTUc[Û�Z]f]Z[Wa�]V�]�X_VYgW�Te�]Ua�Te�Wh_�]ZW[TUV�Te�Wh_�ijU_X̀�Wh_�}XZh[W_ZW�TX�Wh_�STUVWXYZW[TU�\]U]̂_X�W]o_U�[U�ZTUU_ZW[TU�j[Wh�Wh_�STUWX]ZWTXlV�{TXo�TU�Wh_��XT�_ZWqs�tuvuv��wh_�STUWX]ZWTX�]̂X__V�Wh]W�[W�j][p_V�Wh_�c_e_UV_�Te�fX[p[Wa�Te�ZTUWX]ZW�]V�b_Wj__U�[WV_ge�]Uc�_]Zh�TWh_X��X[d_�STUWX]ZWTXq��U�Wh_�_p_UW�Wh]W�]U�]ZW�TX�Td[VV[TU�ba�]��X[d_�STUWX]ZWTX�TX�[WV��YbZTUWX]ZWTXV�Te�]Ua�W[_X�Z]YV_V�[df]ZẀ�c]d]̂_�TX�gTVV�[U�]Ua�eTXd�WT�Wh_�STUWX]ZWTX̀�Wh_U�Wh_��X[d_�STUWX]ZWTX�X_VfTUV[bg_�[U�jhTg_�TX�[U�f]XW�eTX�VYZh�[df]ZẀ�c]d]̂_�TX�gTVV�]̂X__V�[W�[V�c[X_ZWga�X_VfTUV[bg_�]Uc�g[]bg_�WT�Wh_�STUWX]ZWTXq�wh_�STUWX]ZWTX�]ZoUTjg_ĉ_V�]Uc�]̂X__V�Wh]W�Wh[V�j][p_X�Te�Wh_�c_e_UV_�TX�fX[p[Wa�Te�ZTUWX]ZW�f_Xd[WV�]Uc�X_nY[X_V�[W�WT�ZTdd_UZ_�]U�]ZW[TU�TX�VY[W�c[X_ZWga�]̂][UVW�Wh_�X_VfTUV[bg_��X[d_�STUWX]ZWTXq�wh_�ijU_X̀�}XZh[W_ZW�]Uc�Wh_�STUVWXYZW[TU�\]U]̂_X�Vh]gg�UTW�b_�f]XW[_V�WT�VYZh�VY[Wq�wh_�STUWX]ZWTX�j][p_V�]Uc�X_g[UnY[Vh_V�]Ua�X[̂hW�]Uc�Zg][d�]V�]̂][UVW�Wh_�ijU_X̀�WT�Wh_�_mW_UW�VYZh�Zg][d�[V�Z]YV_c̀�TX�ZTUWX[bYW_c�WT̀�ba�]��X[d_�STUWX]ZWTX�TX�[WV��YbZTUWX]ZWTXV�Te�]Ua�W[_Xqs�tuvz����������������������s�tuvzvt�w_VWV̀�[UVf_ZW[TUV�]Uc�]ffXTp]gV�Te�fTXW[TUV�Te�Wh_�{TXo�Vh]gg�b_�d]c_�]V�X_nY[X_c�ba�Wh_�STUWX]ZW�yTZYd_UWV�]Uc�ba�]ffg[Z]bg_�g]jV̀�VW]WYW_V̀�TXc[U]UZ_V̀�ZTc_V̀�XYg_V�]Uc�X_̂Yg]W[TUV�TX�g]jeYg�TXc_XV�Te�fYbg[Z�]YWhTX[W[_Vq�w_VWV̀�[UVf_ZW[TUV�]Uc�]ffXTp]gV�Te�fTXW[TUV�Te�Wh_�STUWX]ZWTXlV�{TXo�X_nY[X_c�ba�Wh_�yX]j[ÛV�TX��f_Z[e[Z]W[TUV�Vh]gg�b_�d]c_�]W�]U�]ffXTfX[]W_�W[d_q��Ug_VV�TWh_Xj[V_�fXTp[c_c̀�Wh_�STUWX]ZWTX�Vh]gg�]XX]Û_�eTX�VYZh�W_VWV̀�[UVf_ZW[TUV�]Uc�]ffXTp]gV�j[Wh�]U�[Uc_f_Uc_UW�W_VW[Û�g]bTX]WTXa�TX�_UW[Wa�]ZZ_fW]bg_�WT�Wh_�ijU_X̀�TX�j[Wh�Wh_�]ffXTfX[]W_�fYbg[Z�]YWhTX[Wà�]Uc�Vh]gg�b_]X�]gg�X_g]W_c�ZTVWV�Te�W_VWV̀�[UVf_ZW[TUV�]Uc�]ffXTp]gVq�wh_�STUWX]ZWTX�Vh]gg�[̂p_�Wh_�STUVWXYZW[TU�\]U]̂_X�]Uc�}XZh[W_ZW�W[d_ga�UTW[Z_�Te�jh_U�]Uc�jh_X_�W_VWV�]Uc�[UVf_ZW[TUV�]X_�WT�b_�d]c_�VT�Wh]W�Wh_�STUVWXYZW[TU�\]U]̂_X�]Uc�}XZh[W_ZW�d]a�b_�fX_V_UW�eTX�VYZh�fXTZ_cYX_Vq�wh_�ijU_X�Vh]gg�b_]X�ZTVWV�Te�����W_VWV̀�[UVf_ZW[TUV�TX�]ffXTp]gV�Wh]W�cT�UTW�b_ZTd_�X_nY[X_d_UWV�YUW[g�]eW_X�b[cV�]X_�X_Z_[p_c�TX�U_̂TW[]W[TUV�ZTUZgYc_c̀�]Uc�����W_VWV̀�[UVf_ZW[TUV�TX�]ffXTp]gV�jh_X_�bY[gc[Û�ZTc_V�TX�]ffg[Z]bg_�g]jV�TX�X_̂Yg]W[TUV�fXTh[b[W�Wh_�ijU_X�eXTd�c_g_̂]W[Û�Wh_[X�ZTVW�WT�Wh_�STUWX]ZWTXqs�tuvzv���e�Wh_�STUVWXYZW[TU�\]U]̂_X̀�}XZh[W_ZẀ�ijU_X�TX�fYbg[Z�]YWhTX[W[_V�h]p[Û��YX[Vc[ZW[TU�c_W_Xd[U_�Wh]W�fTXW[TUV�Te�Wh_�{TXo�X_nY[X_�]cc[W[TU]g�W_VW[Û �̀[UVf_ZW[TU�TX�]ffXTp]g�UTW�[UZgYc_c�YUc_X��_ZW[TU���q�q�̀�Wh_�STUVWXYZW[TU�\]U]̂_X�TX�}XZh[W_ZW�Vh]gg̀�YfTU�jX[WW_U�]YWhTX[�]W[TU�eXTd�Wh_�ijU_X̀�[UVWXYZW�Wh_�STUWX]ZWTX�WT�]XX]Û_�eTX�VYZh�]cc[W[TU]g�W_VW[Û �̀[UVf_ZW[TU�TX�]ffXTp]g�ba�]U�_UW[Wa�]ZZ_fW]bg_�WT�Wh_�ijU_X̀�]Uc�Wh_�STUWX]ZWTX�Vh]gg�̂[p_�W[d_ga�UTW[Z_�WT�Wh_�STUVWXYZW[TU�\]U]̂_X�]Uc�}XZh[W_ZW�Te�jh_U�]Uc�jh_X_�W_VWV�]Uc�[UVf_ZW[TUV�]X_�WT�b_�
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��KN� O = P=P"@ DQ R�

STUV�WX�YZTY�YZV�[X\WY]̂_ỲX\�aT\TbV]�T\U�c]_Z̀YV_Y�STd�eV�f]VWV\Y�gX]�Ŵ_Z�f]X_VÛ]VWh�î_Z�_XWYWj�Vk_VfY�TW�f]Xl̀UVU�̀\�iV_ỲX\�mnhohnj�WZTpp�eV�TY�YZV�qr\V]sW�VkfV\WVht�uvwxwv�yg�Ŵ_Z�f]X_VÛ]VW�gX]�YVWỲ\bj�̀\WfV_ỲX\�X]�Tff]XlTp�̂\UV]�iV_ỲX\W�mnhohm�T\U�mnhohz�]VlVTp�gT̀p̂]V�Xg�YZV�fX]ỲX\W�Xg�YZV�{X]|�YX�_XSfpd�r̀YZ�]V}̂ ]̀VSV\YW�VWYTep̀WZVU�ed�YZV�[X\Y]T_Y�~X_̂SV\YWj�Tpp�_XWYW�STUV�\V_VWWT]d�ed�Ŵ_Z�gT̀p̂]V�̀\_p̂Ù\b�YZXWV�Xg�]VfVTYVU�f]X_VÛ]VW�T\U�_XSfV\WTỲX\�gX]�YZV�[X\WY]̂_ỲX\�aT\TbV]sW�T\U�c]_Z̀YV_YsW�WV]l̀_VW�T\U�VkfV\WVW�WZTpp�eV�TY�YZV�[X\Y]T_YX]sW�VkfV\WVj�̀\_p̂Ù\b�YZV�_XWY�Xg�]VYVWỲ\b�gX]�lV]̀g̀_TỲX\�Xg�_XSfp̀T\_V�̀g�\V_VWWT]d�̂\Ỳp�YZV�c]_Z̀YV_Y�_V]Ỳg̀VW�YZTY�YZV�{X]|�̀\�}̂VWỲX\�UXVW�_XSfpd�r̀YZ�YZV�]V}̂ ]̀VSV\YW�Xg�YZV�[X\Y]T_Y�~X_̂SV\YWj�T\U�\X\V�Xg�Ŵ_Z�_XWYW�WZTpp�eV�̀\_p̂UVU�̀\�_XSf̂Ỳ\b�YZV�[X\Y]T_Y�îSht�uvwxwx��V}̂ ]̀VU�_V]Ỳg̀_TYVW�Xg�YVWỲ\bj�̀\WfV_ỲX\�X]�Tff]XlTp�WZTppj�̂\pVWW�XYZV]r̀WV�]V}̂ ]̀VU�ed�YZV�[X\Y]T_Y�~X_̂SV\YWj�eV�WV_̂]VU�ed�YZV�[X\Y]T_YX]�T\U�f]XSfYpd�UVp̀lV]VU�YX�YZV�[X\WY]̂_ỲX\�aT\TbV]�gX]�Y]T\WS̀YYTp�YX�YZV�c]_Z̀YV_Yht�uvwxw��yg�YZV�[X\WY]̂_ỲX\�aT\TbV]�X]�c]_Z̀YV_Y�̀W�YX�XeWV]lV�YVWYWj�̀\WfV_ỲX\Wj�X]�Tff]XlTpW�]V}̂ ]̀VU�ed�YZV�[X\Y]T_Y�~X_̂SV\YWj�YZV�[X\WY]̂_ỲX\�aT\TbV]�X]�c]_Z̀YV_Y�r̀pp�UX�WX�f]XSfYpd�T\Uj�rZV]V�f]T_Ỳ_TepVj�TY�YZV�\X]STp�fpT_V�Xg�YVWỲ\bht�uvwxw���VWYW�X]�̀\WfV_ỲX\W�_X\Û_YVU�f̂]ŴT\Y�YX�YZV�[X\Y]T_Y�~X_̂SV\YW�WZTpp�eV�STUV�f]XSfYpd�YX�TlX̀U�\̂]VTWX\TepV�UVpTd�̀\�YZV�{X]|ht�uvwxw��c\d�STYV]̀Tp�YX�eV�ĝ]\̀WZVU�WZTpp�eV�Ŵe�V_Y�YX�̀\WfV_ỲX\W�T\U�YVWYW�̀\�YZV�WZXf�T\U�g̀VpU�ed�YZV�c]_Z̀YV_Yh�iZXf�̀\WfV_ỲX\�WZTpp�\XY�]Vp̀VlV�YZV�[X\Y]T_YX]�Xg�YZV�]VWfX\Ẁèp̀Yd�YX�ĝ]\̀WZ�WTỲWgT_YX]d�STYV]̀TpW�T\U�YZV�]̀bZY�̀W�]VWV]lVU�YX�]V�V_Y�T\d�STYV]̀Tp�TY�T\d�ỲSV�eVgX]V�g̀\Tp�T__VfYT\_V�Xg�YZV�{X]|j�rZV\�̀\�YZV�Xf̀\̀X\�Xg�YZV�c]_Z̀YV_Y�YZV�STYV]̀TpW�T\U�X]�rX]|ST\WZ̀f�UX�\XY�_X\gX]S�YX�YZV�ifV_̀g̀_TỲX\�]V}̂ ]̀VSV\YWht�uvw�����������TdSV\YW�ÛV�T\U�̂\fT̀U�̂\UV]�YZV�[X\Y]T_Y�~X_̂SV\YW�WZTpp�eVT]�̀\YV]VWY�g]XS�YZV�UTYV�fTdSV\Y�̀W�ÛV�TY�YZV�pVbTp�]TYV�TW�]V}̂ ]̀VU�̀\��V\V]Tp�a \̂̀_̀fTp��Tr�iV_ỲX\�m���eht�uvw�����������������������t�uvw�wu��X�T_ỲX\�X]�f]X_VVÙ\b�WZTpp�p̀V�X]�eV�ST̀\YT̀\VU�ed�YZV�[X\Y]T_YX]j�\X]�T\dX\V�_pT̀S̀\b�̂\UV]�X]�YZ]X̂bZ�YZV�[X\Y]T_YX]j�TbT̀\WY�YZV�qr\V]�̂fX\�T\d�_pT̀S�T]̀Ẁ\b�X̂Y�Xg�X]�eTWVU�X\�YZV�cb]VVSV\Y�X]�YZV�[X\Y]T_Y�~X_̂SV\YW�X]�ed�]VTWX\�Xg�T\d�T_Y�X]�XS̀WẀX\�X]�]V}̂ ]̀VSV\YW�]VpTỲ\b�YX�YZV�b̀l̀\b�Xg�\XỲ_VW�T\U�̀\gX]STỲX\j�̂\pVWW�Ŵ_Z�T_ỲX\�X]�f]X_VVÙ\b�WZTpp�eV�_XSSV\_VU�r̀YZ̀\�X\V��m��dVT]�TgYV]�ŴeS̀WẀX\�YX�YZV�qr\V]�Xg�YZV�g̀\Tp�cffp̀_TỲX\�gX]��TdSV\Yh�cW�YX�T�_pT̀S�eTWVU�̂fX\�SX\Vd�]V}̂ ]̀VU�YX�eV�]VYT̀\VU�gX]�T\d�fV]̀XU�TgYV]�YZV�UTYV�Xg�YZV�g̀\Tp�cffp̀_TỲX\�gX]��TdSV\Yj�Ŵ_Z�T_ỲX\�Ŝ WY�eV�_XSSV\_VU�r̀YZ̀\�Ẁk�����SX\YZW�TgYV]�Ŵ_Z�SX\Vd�eV_XSVW�ÛV�T\U�fTdTepV�̂\UV]�YZV�YV]SW�Xg�YZV�[X\Y]T_Yh��XYr̀YZWYT\Ù\bj�̀g�YZV�[X\Y]T_Y�̀W�YV]S̀\TYVU�ed�YZV�qr\V]j�Ŵ_Z�T_ỲX\�ed�YZV�[X\Y]T_YX]�Ŝ WY�eV�_XSSV\_VU�r̀YZ̀\�Ẁk�����SX\YZW�TgYV]�YZV�UTYV�Xg�Ŵ_Z�YV]S̀\TỲX\h��ZV�[X\Y]T_YX]sW�T__VfYT\_V�Xg�g̀\Tp�fTdSV\Y�WZTpp�_X\WỲŶYV�T�]VpVTWV�Xg�Tpp�_pT̀SW�TbT̀\WY�YZV�qr\V]h��Z̀W�f]Xl̀ẀX\�WZTpp�\XY�]Vp̀VlV�YZV�[X\Y]T_YX]�Xg�YZV�Xep̀bTỲX\�YX�_XSfpd�r̀YZ�YZV�f]Xl̀ẀX\W�Xg�YZV�pTr�]VpTỲ\b�YX�\XỲ_VW�Xg�_pT̀Sht�uvw�w��c_YW�X]�gT̀p̂]VW�YX�T_Y�X__̂]]̀\b�Û]̀\b�YZV�_X\WY]̂_ỲX\�Xg�YZV��]X�V_Y�X]�gXppXr̀\b�YZV�̀WŴT\_V�Xg�YZV�g̀\Tp�_V]Ỳg̀_TYV�gX]�fTdSV\Yj�rZ̀_Z�b̀lV�]̀WV�YX�T�_T̂WV�Xg�T_ỲX\�WZTpp�eV�UVVSVU�YX�ZTlV�T__]̂VU�̀\�T\d�T\U�Tpp�VlV\YW�\XY�pTYV]�YZT\�YZV�UTYV�Xg�T\d�T_Y�X]�gT̀p̂]V�YX�T_Y�ed�YZV�[X\Y]T_YX]�f̂]ŴT\Y�YX�T\d�rT]]T\Yd�f]Xl̀UVU�̂\UV]�iV_ỲX\�nh�j�YZV�UTYV�Xg�T\d�_X]]V_ỲX\�Xg�YZV�{X]|�X]�gT̀p̂]V�YX�_X]]V_Y�YZV�{X]|�ed�YZV�[X\Y]T_YX]�̂\UV]�iV_ỲX\�mzhzj�X]�YZV�UTYV�Xg�T_ŶTp�_XSS̀WẀX\�Xg�T\d�XYZV]�T_Y�X]�gT̀p̂]V�YX�fV]gX]S�T\d�ÛYd�X]�Xep̀bTỲX\�ed�YZV�[X\Y]T_YX]j�rZ̀_ZVlV]�X__̂]W�pTWYht�uvw����� ����¡��¢������������£¤��¢���¥��¦���ZV�f]Xl̀ẀX\W�Xg�YZV�[X\Y]T_Y�~X_̂SV\YW�WZTpp�\XY�eV�_ZT\bVUj�TSV\UVUj�rT̀lVUj�X]�XYZV]r̀WV�SXÙg̀VU�̀\�T\d�]VWfV_Y�Vk_VfY�ed�T�r]̀Ỳ\b�Ẁb\VU�ed�YZV�qr\V]h��X�fV]WX\�̀W�T̂YZX]̀§VU�X\�eVZTpg�Xg�YZV�qr\V]�YX�X]Tppd�_ZT\bVj�TSV\Uj�rT̀lVj�X]�XYZV]r̀WV�SXÙgd�YZV�YV]SW�Xg�YZV�[X\Y]T_Y�~X_̂SV\YW�X]�T\d�Xg�YZV�[X\Y]T_YX]sW�ÛỲVW�X]�Xep̀bTỲX\W�̂\UV]�X]�T]̀Ẁ\b�X̂Y�Xg�YZV�[X\Y]T_Y�~X_̂SV\YWh�c\d�_ZT\bVj�rT̀lV]j�Tff]XlTpj�X]�_X\WV\Y�b]T\YVU�YX�YZV�[X\Y]T_YX]�WZTpp�eV�p̀S̀YVU�YX�YZV�WfV_̀g̀_�STYYV]W�WYTYVU�̀\�YZV�r]̀Ỳ\b�Ẁb\VU�ed�YZV�qr\V]j�T\U�WZTpp�\XY�]Vp̀VlV�YZV�[X\Y]T_YX]�Xg�T\d�XYZV]�Xg�YZV�ÛỲVW�T\U�Xep̀bTỲX\W�̂\UV]�YZV�[X\Y]T_Y�~X_̂SV\YWh��X�̈_X\WY]̂_ỲlV̈�_ZT\bVW�WZTpp�eV�TppXrVUh
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��KN� O = P=P"@ DQ R�

S�TUVW�XYZ[\]̂�_]̀abc[d̀�e[]d̂fgh�ijklmnoljm�pgnqq�rmjstuh�lj�lgh�vwkhm�ojrthp�jx�nqq�kjltohp�jx�nky�lyrh�mhznmutkz�qthkp�mhohtshu�xmj{�|}~ojklmnoljmp��|}~�p}~ojklmnoljmp��jm�p}rrqthmp�lj�lgh�ijklmnoljm�S�TUV���à]̂�_aZ]̂fgh�ijklmnoljm�pgnqq��nku�on}ph�tlp�|}~ojklmnoljmp�lj��oj{rqy�wtlg�rmhsntqtkz�wnzh�mnlh�uhlhm{tknltjkp�np�tpp}hu�~y�lgh�|lnlh�jx��hw��jm���hrnml{hkl�jx��n~jm�xjm�lgh�qjonltjk�nku�u}mnltjk�jx�lgtp��mj�hol��i}mmhkl�wnzh�mnlhp�xjm�lgtp��mj�hol�nmh�tkoq}uhu�tk�lgh��mj�hol��nk}nq�S�TUVT���]d]ba���bY�[̂[Yd̂�ky�prhotxto�mh�}tmh{hkl�tk�lgtp�ijklmnol�lgnl�lgh�mhprjkpt~tqtlthp�jm�j~qtznltjkp�jx�lgh�ijklmnoljm�nqpj�nrrqy�lj�n�|}~ojklmnoljm�tp�nuuhu�xjm�h{rgnptp�nku�tp�nqpj�ghmh~y�uhh{hu�lj�tkoq}uh�n�|}~ojklmnoljm�jx�nky�lthm��fgh�j{tpptjk�jx�n�mhxhmhkoh�lj�n�|}~ojklmnoljm�tk�ojkkholtjk�wtlg�nky�jx�lgh�ijklmnoljm�p�mhprjkpt~tqtlthp�jm�j~qtznltjkp�pgnqq�kjl�~h�ojkplm}hu�lj�ut{tktpg��n~mjznlh�jm�qt{tl�nky�mhprjkpt~tqtlthp�jm�j~qtznltjkp�jx�n�|}~ojklmnoljm�jx�nky�lthm�}kuhm�lgh�ijklmnol��jo}{hklp�jm�lgh�nrrqton~qh�p}~ojklmnol�S�TUVTT��b[ZZ]d�XYZ[\]�qq�kjltohp�lj�~h�ztshk�ghmh}kuhm�pgnqq�~h�tk�wmtltkz�nku�{ny�~h�ztshk��phmshu��jm�{nuh�~y�����uhrjptltkz�lgh�pn{h�tk�lgh��ktlhu�|lnlhp�{ntq�nuumhpphu�lj�lgh�n}lgjmt�hu�mhrmhphklnltsh��np�prhotxthu�~hqjw��jx�lgh�rnmly�lj�~h�kjltxthu��rjplrntu�nku�mhztplhmhu�jm�ohmltxthu��mhnu�mhohtrl�mh�}hplhu�jm�����uhrjptltkz�lgh�pn{h�xjm�jshmktzgl�uhqtshmy��rmhrntu�~y�nku�~tqqhu�lj�lgh�rnmly�ztstkz�kjltoh��wtlg�n�knltjknqqy�mhojzkt�hu�jshmktzgl�uhqtshmy�phmstoh�nuumhpphu�lj�lgh�n}lgjmt�hu�mhrmhphklnltsh��jx�lgh�rnmly�~htkz�kjltxthu�jm�����uhqtshmtkz�lgh�pn{h�tk�rhmpjk�lj�lgh�n}lgjmt�hu�mhrmhphklnltsh�jx�lgh�rnmly�~htkz�kjltxthu�jm�����h{ntqp�lj�lgh�nllhkltjk�jx�lgh�n}lgjmt�hu�mhrmhphklnltsh�jx�lgh�rnmly�lj�~h�kjltxthu�wtlg�lgh�mh�}tmh{hkl�jx�n�h{ntq�ojkxtm{nltjk�kjltohp�uhrjptlhu�tk�lgh��ktlhu�|lnlhp�{ntq�pgnqq�~h�hxxholtsh��}kqhpp�jlghmwtph�plnlh�tk�lgh�ijklmnol��jo}{hklp��xmj{�nku�nxlhm�lgh�xj}mlg�uny�kh�l�xjqqjwtkz�lgh�unlh�uhrjptlhu�tk�n��ktlhu�|lnlhp�{ntq�mhohrlnoqh�jm�wghk�nol}nqqy�mhohtshu��wgtoghshm�tp�hnmqthm����jltohp�lmnkp{tllhu�~y�jshmktzgl�uhqtshmy�pgnqq�~h�hxxholtsh�t{{hutnlhqy����{ntq�kjltohp�pgnqq�~h�hxxholtsh�np�jx�lgh�lt{h�mhohtshu��np�pgjwk�jk�n�rmtklhu�h{ntq�ojkxtm{nltjk��_� ¡e¢�T£����¢_¤ X�� ¥X�¥_�¦§¦�¢X¦ ¥X�¥̈��©¢�¡¥X�_�¡�S�T£VT��]bª[daZ[Yd�«¬�Z]�¡YdZba\ZYbS�T£VTVT�fgh�ijklmnoljm�{ny�lhm{tknlh�lgh�ijklmnol�tx�lgh�®jm��tp�pljrrhu�xjm�n�rhmtju�jx�̄°�ojkpho}ltsh�unyp�lgmj}zg�kj�nol�jm�xn}ql�jx�lgh�ijklmnoljm��n�|}~ojklmnoljm��n�|}~�p}~ojklmnoljm��lghtm�nzhklp�jm�h{rqjyhhp��jm�nky�jlghm�rhmpjkp�jm�hkltlthp�rhmxjm{tkz�rjmltjkp�jx�lgh�®jm���xjm�nky�jx�lgh�xjqqjwtkz�mhnpjkp±VT ²pp}nkoh�jx�nk�jmuhm�jx�n�oj}ml�jm�jlghm�r}~qto�n}lgjmtly�gnstkz��}mtputoltjk�lgnl�mh�}tmhp�nqq�®jm��lj�~h�pljrrhu³�jmV́ �k�nol�jx�zjshmk{hkl��p}og�np�n�uhoqnmnltjk�jx�knltjknq�h{hmzhkoy��lgnl�mh�}tmhp�nqq�®jm��lj�~h�pljrrhu³�jmVU µhon}ph�lgh�ijkplm}oltjk��nknzhm�gnp�kjl�ohmltxthu�jm�lgh��mogtlhol�gnp�kjl�tpp}hu�n�ihmltxtonlh�xjm��ny{hkl�nku�gnp�kjl�kjltxthu�lgh�ijklmnoljm�jx�lgh�mhnpjk�xjm�wtlggjqutkz�ohmltxtonltjk�np�rmjstuhu�tk�|holtjk�̄���nku�̄�¶��jm�~hon}ph�lgh�vwkhm�gnp�kjl�{nuh�rny{hkl�nxlhm����unyp�wmtllhk�kjltoh�jx�p}og�xntq}mh�lj�{n�h�rny{hkl�rmjstuhu�lgnl�p}og�xntq}mh�tp�kjl�u}h�lj�n�utpr}lhu�n{j}kl��nku�h�ohrl�lj�lgh�h�lhkl�lgh�vwkhm�tp�h�o}phu�xmj{�lt{hqy�{n�tkz�nqq�jm�rnml�jx�nky�rny{hkl�jk�n�ihmltxtonlh�xjm��ny{hkl�np�rhm�nky�jlghm�rmjstptjkp�jx�lgh�ijklmnol��jo}{hklp��jlwtlgplnkutkz�lgh�rmhohutkz�jm�nkylgtkz�hqph�tk�lgh�ijklmnol��jo}{hklp��lgh�ijklmnoljm�pgnqq�kjl�ohnph�jm�uhqny�lgh�rmjzmhpp�jx�lgh�®jm��xjm�nky�mhnpjk�jlghm�lgnk�jkh�phl�xjmlg�tk�|holtjk�̄�·����tl�~htkz�nzmhhu�lgnl�{jkhlnmy�un{nzhp�pgnqq�~h�nk�nuh�}nlh�mh{huy�xjm�lgh�ijklmnoljm�xjm�nky�~mhnog�jx�lgtp��zmhh{hkl�jm�lgh�ijklmnol��jo}{hklp�~y�lgh�vwkhm�S�T£VTV́�fgh�ijklmnoljm�{ny�lhm{tknlh�lgh�ijklmnol�tx��lgmj}zg�kj�nol�jm�xn}ql�jx�lgh�ijklmnoljm��n�|}~ojklmnoljm��n�|}~�p}~ojklmnoljm��lghtm�nzhklp�jm�h{rqjyhhp��jm�nky�jlghm�rhmpjkp�jm�hkltlthp�rhmxjm{tkz�rjmltjkp�jx�lgh�®jm���mhrhnlhu�p}prhkptjkp��uhqnyp��jm�tklhmm}rltjkp�jx�lgh�hkltmh�®jm��~y�lgh�vwkhm�np�uhpomt~hu�tk�|holtjk�������ojkpltl}lh�tk�lgh�nzzmhznlh�{jmh�lgnk��°°�rhmohkl�jx�lgh�ljlnq�k}{~hm�jx�unyp�poghu}qhu�xjm�oj{rqhltjk�
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��KN� O = P=P"@ DQ RS

T�UVWUWX�YZ�[\]�[Z�̂_]�̀]ab[\b�c]bd̀ef]c�e\�g]d̂e[\�hijhjh�[̀�hijhjk�]leb̂bm�̂_]�n[\̂̀ad̂[̀�oapm�qr[\�st�capbu�v̀ê̂]\�\[̂ed]�a\c�[rr[̀̂q\êp�̂[�dq̀]�̂[�̂_]�wv\]̀m�̂]̀oe\â]�̂_]�n[\̂̀ad̂�a\c�̀]d[x]̀�Z̀[o�̂_]�wv\]̀�rapo]\̂�Z[̀�bqd_�y[̀z�r̀[r]̀{p�r]̀Z[̀o]c�Z[̀�v_ed_�ê�_ab�\[̂�[̂_]̀veb]�f]]\�d[or]\bâ]cm�fq̂�e\�\[�]x]\̂�b_a{{�̂_]�wv\]̀�fp�{eaf{]�[̂�̂_]�n[\̂̀ad̂[̀�Z[̀�a\p�r̀[br]d̂ex]�{[bbm�e\d{qce\|m�fq̂�\[̂�{eoê]c�̂[m�̂]̀oe\âe[\�]lr]\b]bm�{[bb�[Z�a\̂ederâ]c�r̀[Zêbm�eorad̂�caoa|]bm�q\afb[̀f]c�[x]̀_]acm�[̀�̂_]�{ez]j�}[̂vê_b̂a\ce\|�̂_]�Z[̀]|[e\|m�a\p�bqd_�rapo]\̂b�̂[�̂_]�n[\̂̀ad̂[̀�b_a{{�f]�{]bb�a\p�b]̂[ZZb�̂[�v_ed_�̂_]�wv\]̀�oap�f]�]\̂ê{]c�ab�r]̀�a\p�[̂_]̀�r̀[xebe[\�[Z�̂_]�n[\̂̀ad̂�~[dqo]\̂bjT�UVWUWV�YZ�̂_]�y[̀z�eb�b̂[rr]c�Z[̀�a�r]̀e[c�[Z��t�d[\b]dq̂ex]�capb�̂_̀[q|_�\[�ad̂�[̀�Zaq{̂�[Z�̂_]�n[\̂̀ad̂[̀�[̀�a�gqfd[\̂̀ad̂[̀�[̀�̂_]è�a|]\̂b�[̀�]or{[p]]b�[̀�a\p�[̂_]̀�r]̀b[\b�r]̀Z[̀oe\|�r[̀̂e[\b�[Z�̂_]�y[̀z�q\c]̀�d[\̂̀ad̂�vê_�_̂]�n[\̂̀ad̂[̀�f]daqb]�̂_]�wv\]̀�_ab�̀]r]â]c{p�Zae{]c�̂[�Zq{Ze{{�̂_]�wv\]̀ub�[f{e|âe[\b�q\c]̀�̂_]�n[\̂̀ad̂�~[dqo]\̂b�vê_�̀]br]d̂�̂[�oâ̂]̀b�eor[̀̂a\̂�̂[�̂_]�r̀[|̀]bb�[Z�̂_]�y[̀zm�̂_]�n[\̂̀ad̂[̀�oapm�qr[\�st�accêe[\a{�capbu�v̀ê̂]\�\[̂ed]�̂[�̂_]�wv\]̀m�n[\b̂̀qd̂e[\��a\a|]̀�a\c��̀d_ê]d̂��cq̀e\|�v_ed_�̂_]�wv\]̀�b_a{{�_ax]�̂_]�̀e|_̂�a\c�[rr[̀̂q\êp�̂[�dq̀]�m�̂]̀oe\â]�̂_]�n[\̂̀ad̂�a\c�̀]d[x]̀�Z̀[o�̂_]�wv\]̀�ab�r̀[xec]c�e\�g]d̂e[\�hijhjsjT�UVW������������������������������������T�UVW�WU��_]�wv\]̀�oap�̂]̀oe\â]�̂_]�n[\̂̀ad̂�eZ�̂_]�n[\̂̀ad̂[̀WU ]̀Zqb]b�[̀�Zae{b�̂[�bqrr{p�]\[q|_�r̀[r]̀{p�bze{{]c�v[̀z]̀b�[̀�r̀[r]̀�oâ]̀ea{b�[̀�]�qero]\̂�̂[�d[or{]̂]�_̂]�y[̀z�e\�a�ce{e|]\̂m�]ZZede]\̂m�̂eo]{pm�v[̀zoa\{ez]m�bze{{Zq{m�a\c�dà]Zq{�oa\\]̀�W� Zae{b�̂[�oaz]�rapo]\̂�̂[�gqfd[\̂̀ad̂[̀b�[̀�gqrr{e]̀b�Z[̀�oâ]̀ea{b�[̀�{af[̀�e\�add[̀ca\d]�vê_�̂_]�]̀br]d̂ex]�a|̀]]o]\̂b�f]̂v]]\�̂_]�n[\̂̀ad̂[̀�a\c�êb�gqfd[\̂̀ad̂[̀b�[̀�gqrr{e]̀b�WX ceb̀]|àcb�arr{edaf{]�{avbm�b̂âq̂]bm�[̀ce\a\d]bm�d[c]bm�̀q{]b�a\c�̀]|q{âe[\bm�[̀�{avZq{�[̀c]̀b�[Z�a�rqf{ed�aq̂_[̀êpm�[̀�êb�_]a{̂_�a\c�baZ]̂p�r{a\��WV [̂_]̀veb]�eb�|qe{̂p�[Z�bqfb̂a\̂ea{�f̀]ad_�[Z�[̀�c]Zaq{̂�q\c]̀�a�r̀[xebe[\�[Z�̂_]�n[\̂̀ad̂�~[dqo]\̂b�W� da\\[̂�d[or{]̂]�̂_]�y[̀z�vê_e\�̂_]�n[\̂̀ad̂��eo]�[̀�vê_e\�̂_]�̂eo]�̂[�v_ed_�bqd_�d[or{]̂e[\�oap�_ax]�f]]\�]l̂]\c]c��r̀[xec]cm�_[v]x]̀m�̂_â�̂_]�eor[bbefe{êp�[Z�̂eo]{p�d[or{]̂e[\�ebm�e\�̂_]�wv\]̀ub�[re\e[\m�â̂ èfq̂af{]�̂[�d[\cêe[\b�vê_e\�̂_]�n[\̂̀ad̂[̀ub�d[\̂̀[{�W� f̀]ad_]b�a\p�và̀a\̂p�oac]�fp�̂_]�n[\̂̀ad̂[̀�q\c]̀�[̀�rq̀bqa\̂�̂[�̂_]�n[\̂̀ad̂�~[dqo]\̂b�W� eb�[̀�_ab�f]]\�q\\]d]bbàe{p�[̀�q\̀]ab[\af{p�[̀�ve{{Zq{{p�c]{ape\|�̂_]�r]̀Z[̀oa\d]�a\c�d[or{]̂e[\�[Z�_̂]�y[̀zm�[̀�̂_]�avàc�[Z�\]d]bbàp�bqfd[\̂̀ad̂bm�[̀�̂_]�r{ade\|�[Z�\]d]bbàp�oâ]̀ea{�a\c�]�qero]\̂�[̀c]̀b�W� Zae{b�̂[�Zq̀\eb_�̂_]�wv\]̀�vê_�abbq̀a\d]b�bâebZad̂[̀p�̂[�̂_]�wv\]̀�]xec]\de\|�̂_]�n[\̂̀ad̂[̀ub�afe{êp�[̂�d[or{]̂]�̂_]�y[̀z�e\�d[or{ea\d]�vê_�a{{�̀]�qè]o]\̂b�[Z�̂_]�n[\̂̀ad̂�~[dqo]\̂b�W� ]̀Zqb]b�̂[�r̀[d]]c�vê_�̂_]�y[̀z�[̀�]l̂̀a�v[̀z�v_]\�a\c�ab�cè]d̂]c�fp�̂_]�wv\]̀m�n[\b̂̀qd̂e[\��a\a|]̀�[̀��̀d_ê]d̂�WU� Zae{b�aẐ]̀�d[oo]\d]o]\̂�[Z�̂_]�y[̀z�̂[�r̀[d]]c�d[\̂e\q[qb{p�vê_�̂_]�d[\b̂̀qd̂e[\�a\c�d[or{]̂e[\�[Z�_̂]�y[̀z�Z[̀�o[̀]�̂_a\�ht�capbm�]ld]r̂�ab�r]̀oê̂]c�q\c]̀�̂_]�n[\̂̀ad̂�~[dqo]\̂b�WUU Zae{b�[̀�\]|{]d̂b�̂[�d[or{]̂]�̂_]�y[̀z�vê_e\�̂_]�n[\̂̀ad̂��eo]�[̀�e\�add[̀ca\d]�vê_�̂_]�n[\b̂̀qd̂e[\�gd_]cq{]��WU� ]̀Zqb]b�[̀�Zae{b�̂[�d[̀̀]d̂�c]Zede]\̂�y[̀z�r]̀Z[̀o]c�fp�ê��WUX _̂]�n[\̂̀ad̂[̀ub�r̀[|̀]bb�[Z�̂_]�y[̀z�eb�bqd_�̂_â�̂_]�wv\]̀�̀]ab[\af{p�f]{e]x]b�̂_â�̂_]�n[\̂̀ad̂[̀�b_a{{�\[̂�f]�af{]�̂[�ad_e]x]�gqfb̂a\̂ea{�n[or{]̂e[\�fp�̂_]�gqfb̂a\̂ea{�n[or{]̂e[\�~â]�a\c�̂_]�n[\̂̀ad̂[̀�_ab�\[̂�c]{ex]̀]c�a\c�eor{]o]\̂]c�a�̀]d[x]̀p�r{a\�̀]�qè]c�q\c]̀�̂_]�n[\̂̀ad̂�[̀�_ab�\[̂�]̀d[x]̀]c�̂_]�bd_]cq{]�bqZZede]\̂�̂[�o]]̂�̂_]�̀]br]d̂ex]�n[\̂̀ad̂��eo]�̀]�qè]o]\̂b�ab�̀]�qè]c�fp�v̀ê̂]\�\[̂ed]�̂[�̂_]�n[\̂̀ad̂[̀�fp�̂_]�wv\]̀��[̀WUV ceb̀]|àcb�̂_]�e\b̂̀qd̂e[\b�[Z�̂_]�n[\b̂̀qd̂e[\��a\a|]̀m��̀d_ê]d̂�[̀�wv\]̀��v_]\�bqd_�e\b̂̀qd̂e[\b�à]�fab]c�[\�̂_]�̀]�qè]o]\̂b�[Z�̂_]�n[\̂̀ad̂�~[dqo]\̂b�jT�UVW�W��y_]\�a\p�[Z�̂_]�af[x]�̀]ab[\b�]leb̂m�̂_]�wv\]̀�oap�vê_[q̂�r̀] qced]�̂[�a\p�[̂_]̀�̀e|_̂b�[̀�̀]o]ce]b�[Z�̂_]�wv\]̀�a\c�aẐ]̀�|exe\|�̂_]�n[\̂̀ad̂[̀�a\c�̂_]�n[\̂̀ad̂[̀ub�bq̀]̂pm�eZ�a\pm�b]x]\��¡��capbu�v̀ê̂]\�\[̂ed]m�̂]̀oe\â]�]or{[po]\̂�[Z�̂_]�n[\̂̀ad̂[̀�â�̂_]�]lrèâe[\�[Z�bqd_�b]x]\��¡��cap�r]̀e[cm�a\c�oapm�bqf ]d̂�̂[�a\p�r̀e[̀�̀e|_̂b�[Z�̂_]�bq̀]̂p¢WU £ld{qc]�̂_]�n[\̂̀ad̂[̀�Z̀[o�̂_]�bê]�a\c�̂az]�r[bb]bbe[\�[Z�a{{�oâ]̀ea{bm�]�qero]\̂m�̂[[{bm�a\c�d[\b̂̀qd̂e[\�]�qero]\̂�a\c�oad_e\]̀p�̂_]̀][\�[v\]c�fp�̂_]�n[\̂̀ad̂[̀�W� �dd]r̂�abbe|\o]\̂�[Z�bqfd[\̂̀ad̂b�rq̀bqa\̂�̂[�g]d̂e[\�¤ji��a\cWX ¥e\eb_�̂_]�y[̀z�fp�v_â]x]̀�̀]ab[\af{]�o]̂_[c�̂_]�wv\]̀�oap�c]]o�]lr]ce]\̂�q̂e{e¦e\|�Z[̀�bqd_�rq̀r[b]�bqd_�[Z�̂_]�n[\̂̀ad̂[̀ub�r{a\̂m�oâ]̀ea{bm�]�qero]\̂m�̂[[{b�a\c�bqrr{e]b�̀]oae\e\|�[\�̂_]�bê]m�
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��KN� O = P=P"@ DQ RS
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ST�UTVWXYZVY�X[�\]\TZ�Ŝ�YWZ�̂\VY[�ST�VXTV_̀ [Y\aVZ[�YW\Y�VSa[YXY_YZ�YWZ�b\[X[�̂ST�YWZ�cSaYT\VYSTd[�ce\X̀f�\ag�aS�\VYXSa�ST�VSag_VY�Ŝ�YWZ�h]aZTf�cSa[YT_VYXSa�i\a\jZTf�UTVWXYZVY�ST�\ak�SYWZT�lZT[Sa�]Xee�bZ�TZj\TgZg�\[�\�]\XmZT�Ŝ�[_VW�aSYXVZ�TZn_XTZ̀ZaY�ZoVZlY�Saek�\�]TXYYZa�[Y\YZ̀ZaY�YS�[_VW�Ẑ̂ZVY�[XjaZg�bk�YWZ�h]aZTp�q\Xe_TZ�Ŝ�YWZ�cSaYT\VYST�YS�jXmZ�]TXYYZa�aSYXVZ�\[�TZn_XTZg�bk�YWX[�rZVYXSa�[W\ee�bZ�gZZ̀Zg�VSaVe_[XmZek�YS�bZ�\�]\XmZT�\ag�TZeZ\[Z�Ŝ�\ak�ce\X̀f�\ag�[_VW�]TXYYZa�aSYXVZ�[W\ee�bZ�\�VSagXYXSa�lTZVZgZaY�YS�YWZ�cSaYT\VYSTd[�TXjWY�YS�̀\sZ�\ak�ce\X̀�\TX[Xaj�S_Y�Ŝf�_agZT�ST�Xa�VSaaZVYXSa�]XYW�YWZ�cSaYT\VY�ST�XY[�lZT̂ST̀\aVZ�Ŝ�YWZ�tSTspu�vwxvxyxz�tTXYYZa�aSYXVZ�[W\ee�VSaY\Xa�\�WZ\gXaj�[Y\YXaj�{|SYXVZ�Ŝ�ce\X̀{�YS�VeZ\Tek�XgZaYX̂k�XY�\[�[_VWp�r_VW�aSYXVZ�[W\ee�[ZY�̂STYW�Xa�gZY\Xe�YWZ�VXTV_̀ [Y\aVZ[�YW\Y�̂ST̀�YWZ�b\[X[�̂ST�YWZ�ce\X̀�\ag�[W\ee�XaVe_gZ�YWZ�̂SeeS]Xaj}�~���\�VeZ\T�[Y\YZ̀ZaY�Ŝ�YWZ�Ve\X̀f�XaVe_gXaj�b\VsjTS_ag�\ag�VWTSaSeSjk��~���gSV_̀ ZaY\YXSa�Xa�[_llSTY�Ŝ�YWZ�Ve\X̀��~���gSV_̀ ZaY\YXSa�Xa�[_llSTY�Ŝ�Ve\X̀Zg�g\̀\jZ[��\ag�~���VZTYX̂XV\YXSa�bk�TZ[lSa[XbeZ�Ŝ̂XVZT�Ŝ�YWZ�cSaYT\VYSTp��WZ�TZ[lSa[XbXeXYk�YS�[_b[Y\aYX\YZ�ce\X̀[�[W\ee�TZ[Y�]XYW�YWZ�cSaYT\VYSTp�Ua�\ggXYXSa\e�ce\X̀�\TX[Xaj�̂TS̀ �YWZ�[\̀Z�SVV_TTZaVZ�ST�VSagXYXSa�̀\gZ�\̂YZT�YWZ��aXYX\e�ce\X̀�W\[�bZZa�X̀leZ̀ZaYZg�bk�cW\ajZ�hTgZT�[W\ee�aSY�bZ�VSa[XgZTZgpu�vwxvxyxy��WZ�cSaYT\VYST�\jTZZ[�YW\Y�XY�W\[�\ag�]Xee�̀\sZ�aS�Ve\X̀�̂ST�g\̀\jZ[�\j\Xa[Y�YWZ�h]aZT�bk�TZ\[Sa�Ŝ�\ak�\VY�ST�̂\Xe_TZ�YS�\VY�bk�\ak�SYWZT�cSaYT\VYSTf�rZl\T\YZ�cSaYT\VYST�ST�r_bVSaYT\VYST[�W\mXaj�VSaYT\VY[�̂ST�lZT̂ST̀\aVZ�Ŝ�\ak�lSTYXSa�Ŝ�]STs�Ŝ�YWZ��TS�ZVY�ST�Xa�VSaaZVYXSa�]XYW�YWZ�h]aZTd[f�UTVWXYZVYd[�ST�cSa[YT_VYXSa�i\a\jZTd[�\VY[�ST�S̀ X[[XSa[�YS�\VY�Xa�VSaaZVYXSa�]XYW�[_VW�SYWZT�cSaYT\VYST[f�rZl\T\YZ�cSaYT\VYST[�ST�r_bVSaYT\VYST[pu�vwxvx���������������������������������u�vwxvx�xv��ZagXaj�̂Xa\e�TZ[Se_YXSa�Ŝ�\�ce\X̀�bk�YWZ�cSaYT\VYSTf�ZoVZlY�\[�SYWZT]X[Z�\jTZZg�Xa�]TXYXaj�ST�\[�lTSmXgZg�Xa�rZVYXSa��p�f�YWZ�cSaYT\VYST�[W\ee�lTSVZZg�gXeXjZaYek�]XYW�lZT̂ST̀\aVZ�Ŝ�YWZ�cSaYT\VY�\ag�YWZ�h]aZT�[W\ee�VSaYXa_Z�YS�̀\sZ�l\k̀ ZaY[�Ŝ�_agX[l_YZg�\̀S_aY[�Xa�\VVSTg\aVZ�]XYW�YWZ�cSaYT\VY��SV_̀ ZaY[��lTSmXgZgf�WS]ZmZTf�YW\Y�YWZ�cSaYT\VYST�[W\ee�_[Z�XY[�bZ[Y�Ẑ̂STY[�YS�̂_TaX[W�YWZ�UTVWXYZVY�\ag�h]aZTf�\[�ZolZgXYXS_[ek�\[�lS[[XbeZf�]XYW�aSYXVZ�Ŝ�\ak�ce\X̀�XaVe_gXajf�]XYWS_Y�eX̀XY\YXSaf�YWS[Z�Xa�VSaaZVYXSa�]XYW�VSaVZ\eZg�ST�_asaS]a�VSagXYXSa[f�SaVZ�[_VW�ce\X̀�X[�TZVSjaX�Zgf�\ag�[W\ee�VSSlZT\YZ�]XYW�YWZ�UTVWXYZVY�\ag�YWZ�h]aZT�Xa�\ak�Ẑ̂STY�YS�̀XYXj\YZ�YWZ�\eeZjZg�ST�lSYZaYX\e�g\̀\jZ[f�gZe\k�ST�SYWZT�\gmZT[Z�VSa[Zn_ZaVZ[�\TX[Xaj�S_Y�Ŝ�YWZ�VSagXYXSa�]WXVW�X[�YWZ�V\_[Z�Ŝ�[_VW�\�ce\X̀p��WZ�cSa[YT_VYXSa�i\a\jZT�]Xee�lTZl\TZ�cW\ajZ�hTgZT[�\ag�YWZ�UTVWXYZVY�]Xee�X[[_Z�\�cZTYX̂XV\YZ�̂ST��\k̀ ZaY�ST��TS�ZVY�cZTYX̂XV\YZ�̂ST��\k̀ ZaY�Xa�\VVSTg\aVZ�]XYW�YWZ�gZVX[XSa[�Ŝ�YWZ��aXYX\e��ZVX[XSa�i\sZTp����� ��¡¢�£¤¥¤¦¤£§u�vwxvxw��̈���©�����ª««������̈���©�x��̂�YWZ�cSaYT\VYST�]X[WZ[�YS�̀\sZ�\�ce\X̀�̂ST�\a�XaVTZ\[Z�Xa�YWZ�cSaYT\VY�r_̀ f�]TXYYZa�aSYXVZ�\[�lTSmXgZg�WZTZXa�[W\ee�bZ�jXmZa�bẐSTZ�lTSVZZgXaj�YS�ZoZV_YZ�YWZ�tSTsp��TXST�aSYXVZ�X[�aSY�TZn_XTZg�̂ST�ce\X̀[�TZe\YXaj�YS�\a�Z̀ZTjZaVk�Zag\ajZTXaj�eX̂Z�ST�lTSlZTYk�\TX[Xaj�_agZT�rZVYXSa��¬p�p��WZ�cSaYT\VYST�\jTZZ[�YW\Y�\a�ZolTZ[[�VSagXYXSa�lTZVZgZaY�YS�YWZ�cSaYT\VYSTd[�ZaYXYeZ̀ZaY�YS�\ak�XaVTZ\[Z�Xa�YWZ�cSaYT\VY�r_̀ �[W\ee�bZ�̂_ee�\ag�VS̀ leZYZ�VS̀ leX\aVZ�YS�YWZ�[\YX[̂\VYXSa�Ŝ�YWZ�h]aZT�]XYW�YWZ�TZn_XTZ̀ZaY[�Ŝ�UTYXVeZ��p��WZ�cSaYT\VYST�\VsaS]eZgjZ[�YWZ�aS�g\̀\jZ[�̂ST�gZe\k�lTSmX[XSa[�[ZY�̂STYW�Xa�rZVYXSa[�®p�p��\ag��p�p̄p�p��WZTZŜpu�vwxvxwxv��WZ�cSaYT\VYST�[W\ee�aSY�bZ�ZaYXYeZg�YS�\ak�\g�_[ỲZaY�Xa�YWZ�cSaYT\VY�r_̀ �ST�cSaYT\VY��X̀Z�X̂}�xv �WZ�cSaYT\VYST�saZ]�Ŝ�YWZ�ZoX[YZaVZ�Ŝ�[_VW�VSagXYXSa[�\Y�YWZ�YX̀Z�cSaYT\VYST�̀\gZ�\�̂Xa\e�VS̀ X̀ỲZaY�YS�h]aZT�Xa�TZ[lZVY�Ŝ�cSaYT\VY�r_̀ �\ag�cSaYT\VY��X̀Z[�bk�YWZ�[_b̀ X[[XSa�Ŝ�\�bXg�ST�bZVS̀ Xaj�bS_ag�_agZT�\�aZjSYX\YZg�VSaYT\VY��ST�xz �WZ�ZoX[YZaVZ�Ŝ�[_VW�VSagXYXSa�VS_eg�TZ\[Sa\bek�W\mZ�bZZa�gX[VSmZTZg�ST�TZmZ\eZg�\[�\�TZ[_eY�Ŝ�\ak�Zo\̀Xa\YXSaf�XamZ[YXj\YXSaf�ZoleST\YXSaf�YZ[Y�ST�[Y_gk�Ŝ�YWZ�[XYZ�\ag�VSaYXj_S_[�\TZ\[�TZn_XTZg�bk�YWZ�°XggXaj�±Zn_XTZ̀ZaY[�ST�cSaYT\VY��SV_̀ ZaY[�YS�bZ�VSag_VYZg�bk�ST�̂ST�YWZ�cSaYT\VYST�lTXST�YS�cSaYT\VYSTd[�̀\sXaj�[_VW�̂Xa\e�VS̀ X̀ỲZaY��xy �WZ�cSaYT\VYST�̂\XeZg�YS�jXmZ�YWZ�]TXYYZa�aSYXVZ�]XYWXa�YWZ�YX̀Z�\ag�\[�TZn_XTZg�bk�rZVYXSa��p�p���STx� �̂�YWZ�h]aZT�\ag�YWZ�cSaYT\VYST�\TZ�_a\beZ�YS�\jTZZ�Sa�ZaYXYeZ̀ZaY�YS�ST�\[�YS�YWZ�\̀S_aY�ST�eZajYW�Ŝ�\ak�[_VW�Zn_XY\beZ�\g�_[ỲZaY�Xa�YWZ�cSaYT\VY�r_̀ �ST�cSaYT\VY��X̀Z[f�\�Ve\X̀�̀\k�bZ�̀\gZ�YWZTẐSTZ�\[�lTSmXgZg�Xa�UTYXVeZ��p�²S]ZmZTf�YWZ�h]aZTf�cSa[YT_VYXSa�i\a\jZTf�\ag�UTVWXYZVY�[W\ee�aSY�bZ�eX\beZ�YS�YWZ�cSaYT\VYST�̂ST�\ak�Ve\X̀[f�VS[Y[f�eS[[Z[�ST�g\̀\jZ[�[_[Y\XaZg�bk�YWZ�cSaYT\VYST�Sa�ST�Xa�VSaaZVYXSa�]XYW�\ak�SYWZT�lTS�ZVY�ST�\aYXVXl\YZg�lTS�ZVYpu�vwxvx³��̈���©�����ª««������̈�́���u�vwxvx³xv��̂�YWZ�cSaYT\VYST�]X[WZ[�YS�̀\sZ�\�ce\X̀�̂ST�\a�XaVTZ\[Z�Xa�YWZ�cSaYT\VY��X̀Zf�aSYXVZ�\[�lTSmXgZg�Xa�rZVYXSa[��p�p��\ag��p�p��[W\ee�bZ�jXmZap��WZ�cSaYT\VYSTd[�ce\X̀�[W\ee�XaVe_gZ�\a�Z[YX̀\YZ�Ŝ�YWZ�lTSb\beZ�Ẑ̂ZVY�Ŝ�gZe\k�Sa�lTSjTZ[[�Ŝ�YWZ�tSTsp��a�YWZ�V\[Z�Ŝ�\�VSaYXa_Xaj�gZe\k�Saek�SaZ�ce\X̀�X[�aZVZ[[\Tkp
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��KN� O = P=P"@ DQ R�

STUVWW�XYV�ZT[X[\U�]V̂[W[_T�̀\aVb�\Tc�\UU�\ddV̂XVc�e\bX[VW�\fbVVg�XYV�ZT[X[\U�]V̂[W[_T�̀\aVb�h[UU�T_X�cV̂[cV�c[WeiXVW�jVXhVVT�XYV�k_TXb\̂X_b�\Tc�eVbW_TW�_b�VTX[X[VW�_XYVb�XY\T�XYV�lhTVbmn�opqrqr�sYV�ZT[X[\U�]V̂[W[_T�̀\aVb�h[UU�bVt[Vh�kU\[uW�jv�XYV�k_TXb\̂X_b�\Tc�h[XY[T�XVT�c\vW�_d�XYV�bV̂V[eX�_d�\�kU\[u�X\aV�_TV�_b�u_bV�_d�XYV�d_UU_h[Tf�\̂X[_TWw�xyz�bV{iVWX�\cc[X[_T\U�Wiee_bX[Tf�c\X\�db_u�XYV�̂U\[u\TX�_b�\�bVWe_TWV�h[XY�Wiee_bX[Tf�c\X\�db_u�XYV�_XYVb�e\bXvg�x|z�bV}V̂X�XYV�kU\[u�[T�hY_UV�_b�[T�e\bXg�x~z�\eeb_tV�XYV�kU\[ug�x�z�WiffVWX�\�_̂ueb_u[WVg�_b�x�z�\ct[WV�XYV�e\bX[VW�XY\X�XYV�ZT[X[\U�]V̂[W[_T�̀\aVb�[W�iT\jUV�X_�bVW_UtV�XYV�kU\[u�[d�XYV�ZT[X[\U�]V̂[W[_T�̀\aVb�U\̂aW�Widd[̂[VTX�[Td_bu\X[_T�X_�Vt\Ui\XV�XYV�uVb[XW�_d�XYV�kU\[u�_b�[d�XYV�ZT[X[\U�]V̂[W[_T�̀\aVb�_̂T̂UicVW�XY\Xg�[T�XYV�ZT[X[\U�]V̂[W[_T�̀\aVb�W�W_UV�c[ŴbVX[_Tg�[X�h_iUc�jV�[T\eeb_eb[\XV�d_b�XYV�ZT[X[\U�]V̂[W[_T�̀\aVb�X_�bVW_UtV�XYV�kU\[umn�opqrq��ZT�Vt\Ui\X[Tf�kU\[uW�jv�XYV�k_TXb\̂X_bg�XYV�ZT[X[\U�]V̂[W[_T�̀\aVb�u\vg�jiX�WY\UU�T_X�jV�_jU[f\XVc�X_g�̂_TWiUX�h[XY�_b�WVVa�[Td_bu\X[_T�db_u�V[XYVb�e\bXv�_b�db_u�eVbW_TW�h[XY�WeV̂[\U�aT_hUVcfV�_b�V�eVbX[WV�hY_�u\v�\WW[WX�XYV�ZT[X[\U�]V̂[W[_T�̀\aVb�[T�bVTcVb[Tf�\�cV̂[W[_Tm�sYV�ZT[X[\U�]V̂[W[_T�̀\aVb�u\v�bV{iVWX�XYV�lhTVb�X_�\iXY_b[�V�bVXVTX[_T�_d�WîY�eVbW_TW�\X�XYV�lhTVb�W�V�eVTWVmn�opqrq��Zd�XYV�ZT[X[\U�]V̂[W[_T�̀\aVb�bV{iVWXW�\�e\bXv�X_�eb_t[cV�\�bVWe_TWV�X_�\�kU\[u�jv�XYV�k_TXb\̂X_b�_b�X_�dibT[WY�\cc[X[_T\U�Wiee_bX[Tf�c\X\g�WîY�e\bXv�WY\UU�bVWe_Tcg�h[XY[T�y��c\vW�\dXVb�bV̂V[eX�_d�WîY�bV{iVWXg�\Tc�WY\UU�V[XYVb�xyz�eb_t[cV�\�bVWe_TWV�_T�XYV�bV{iVWXVc�Wiee_bX[Tf�c\X\g�x|z�\ct[WV�XYV�ZT[X[\U�]V̂[W[_T�̀\aVb�hYVT�XYV�bVWe_TWV�_b�Wiee_bX[Tf�c\X\�h[UU�jV�dibT[WYVc�_b�x~z�\ct[WV�XYV�ZT[X[\U�]V̂[W[_T�̀\aVb�XY\X�T_�Wiee_bX[Tf�c\X\�h[UU�jV�dibT[WYVcm�Se_T�bV̂V[eX�_d�XYV�bVWe_TWV�_b�Wiee_bX[Tf�c\X\g�[d�\Tvg�XYV�ZT[X[\U�]V̂[W[_T�̀\aVb�h[UU�V[XYVb�bV}V̂X�_b�\eeb_tV�XYV�kU\[u�jv�XYV�k_TXb\̂X_b�[T�hY_UV�_b�[T�e\bXmn�opqrqp�sYV�ZT[X[\U�]V̂[W[_T�̀\aVb�h[UU�bVTcVb�\T�[T[X[\U�cV̂[W[_T�\eeb_t[Tf�_b�bV}V̂X[Tf�XYV�kU\[u�jv�XYV�k_TXb\̂X_bg�_b�[Tc[̂\X[Tf�XY\X�XYV�ZT[X[\U�]V̂[W[_T�̀\aVb�[W�iT\jUV�X_�bVW_UtV�XYV�kU\[um�sY[W�[T[X[\U�cV̂[W[_T�WY\UU�xyz�jV�[T�hb[X[Tf��x|z�WX\XV�XYV�bV\W_TW�XYVbVd_b��\Tc�x~z�T_X[dv�XYV�e\bX[VW�\Tc�XYV��b̂Y[XV̂X�\Tc�k_TWXbîX[_T�̀\T\fVbg�[d�XYV��b̂Y[XV̂X�_b�k_TWXbîX[_T�̀\T\fVb�[W�T_X�WVbt[Tf�\W�XYV�ZT[X[\U�]V̂[W[_T�̀\aVbg�_d�\Tv�̂Y\TfV�[T�XYV�k_TXb\̂X��iu�_b�k_TXb\̂X�s[uV�_b�j_XYm�sYV�[T[X[\U�cV̂[W[_T�WY\UU�jV�d[T\U�\Tc�j[Tc[Tf�_T�XYV�e\bX[VW�jiX�Wij}V̂X�X_�j[Tc[Tf�c[WeiXV�bVW_UiX[_Tmn�opqrq��ZTXVTX[_T\UUv�_u[XXVcmn�opqrq�qo�ZTXVTX[_T\UUv�_u[XXVcmn�opqrq��ZTXVTX[_T\UUv�_u[XXVcmn�opqrq��Zd�\�kU\[u�jv�XYV�k_TXb\̂X_b�bVU\XVW�X_�_b�[W�XYV�Wij}V̂X�_d�\�uV̂Y\T[̂�W�U[VTg�XYV�e\bXv�\WWVbX[Tf�WîY�kU\[u�u\v�eb_̂VVc�[T�\̂ _̂bc\T̂V�h[XY�\eeU[̂\jUV�U\h�X_�̂_ueUv�h[XY�XYV�U[VT�T_X[̂V�_b�d[U[Tf�cV\cU[TVWm��������o����������������������n�o�qo������������ �¡¢ £n�o�qoqo�sYV�k_TXb\̂X_b�WY\UU�u\[TX\[T�e_U[̂[VW�d_b�V{i\U�VueU_vuVTX�_ee_bXiT[Xv�d_b�̂_TWXbîX[_T�VueU_vuVTXm�]ib[Tf�eVbd_bu\T̂V�_d�XYV��fbVVuVTXg�XYV�k_TXb\̂X_b�\fbVVW�\W�d_UU_hWwn�o�qoqr�sYV�k_TXb\̂X_b�\Tc�[XW��iĵ_TXb\̂X_bW�WY\UU�T_X�c[Ŵb[u[T\XV�\f\[TWX�\Tv�VueU_vVV�_b�\eeU[̂\TX�d_b�VueU_vuVTX�jV̂\iWV�_d�b\̂Vg�bVU[f[_Tg�̂_U_bg�WV��x[T̂Uic[Tf�Xb\TW¤fVTcVbzg�WV�i\U�_b[VTX\X[_Tg�_b�T\X[_T\U�_b[f[Tm�sYV�k_TXb\̂X_b�WY\UU�X\aV�\dd[bu\X[tV�\̂X[_T�X_�VTWibV�XY\X�\UU�\eeU[̂\TXW�\bV�VueU_vVcg�\Tc�XY\X�VueU_vVVW�\bV�XbV\XVc�cib[Tf�VueU_vuVTX�h[XY_iX�bVf\bc�X_�XYV[b�b\̂Vg�bVU[f[_Tg�̂_U_bg�WV�g�x[T̂Uic[Tf�Xb\TW¤fVTcVbzg�WV�i\U�_b[VTX\X[_Tg��_b�T\X[_T\U�_b[f[Tm��îY�\̂X[_T�WY\UU�[T̂UicVg�jiX�T_X�jV�U[u[XVc�X_g�XYV�d_UU_h[Tfw�VueU_vuVTXg�iefb\c[Tfg�cVu_X[_T�_b�Xb\TWdVb��bV̂bi[XuVTX�_b�bV̂bi[XuVTX�\ctVbX[W[Tf��U\v_dd�_b�XVbu[T\X[_T��b\XVW�_d�e\v�_b�_XYVb�d_buW�_d�̂_ueVTW\X[_T��\Tc�WVUV̂X[_T�d_b�Xb\[T[Tfg�[T̂Uic[Tf�\eebVTX[̂VWY[e�\Tc�_T¤XYV¤}_j�Xb\[T[Tfm�n�o�qoq��sYV�k_TXb\̂X_b�h[UU�e_WX�\Tc�aVVe�e_WXVc�[T�̂_TWe[̂i_iW�eU\̂VWg�d_b�VueU_vVVW�\Tc�\eeU[̂\TXW�d_b�VueU_vuVTXg�T_X[̂VW�_jX\[TVc�jv�XYV�k_TXb\̂X_b�db_u�XYV�¥Vh�¦_ba��X\XV�][t[W[_T�_d�§iu\T�̈[fYXW�\W�WVX�d_bXY�[T�XYV�©VTVb\U�̈VfiU\X[_TW�_d�XY\X�][t[W[_T�\X�ª�¥¦k̈ �̈�««myx\zg�WîY�̂_TWe[̂i_iW�eU\̂VW�X_�jV�\W�cVd[TVc�[T�ª�¥¦k̈ �̈�««myxjzg�\Tc�WîY�_XYVb�e_WX[TfW�\W�XY\X�][t[W[_T�u\v�bV{i[bV�h[XY�bVWeV̂X�X_�¥Vh�¦_ba��X\XV�W�U\hWg�̂_cVWg�biUVWg�\Tc�bVfiU\X[_TW�f_tVbT[Tf�c[Ŵb[u[T\X[_T�[T�VueU_vuVTXm
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��KN� O = P=P"@ DQ R�
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��KN� O = P=P"@ DQ R�

STUVUWX�YZ�[�\WV]WV[SU�Ŷ__UV�XWV�̀WVa�WV�bUVĉ\Ub�]UVXWVdU_�WV�SW�YU�]UVXWVdU_�WV�eWW_�bWf_�WV�SW�YU�bWf_g�̀TUVU�\Wd]UŜŜcU�Ŷ__̂he�̂b�VUiĵVU_�YZ�bS[SjSUg�VjfUg�VUejf[ŜWhg�WV�fW\[f�f[̀g�[h_�̀TUVU�bj\T�Ŷ_�\WhS[̂hb�STU�\UVŜX̂\[ŜWh�VUXUVVU_�SW�̂h�bjY_̂ĉb̂Wh�WhU�WX�ST̂b�bU\ŜWhg�bT[ff�YU�_UUdU_�SW�T[cU�YUUh�[jSTWV̂kU_�bT[ff�YU�_UUdU_�SW�̂h\fj_U�STU�b̂eĥhe�[h_�bjYd̂bb̂Wh�WX�STU�Ŷ_�[h_�STU�̂h\fjb̂Wh�STUVÛh�WX�STU�\UVŜX̂\[SU�[b�SW�hWhl\Wffjb̂Wh�[b�STU�[\S�[h_�_UU_�WX�STU�\WV]WV[ŜWhmnopqprqpst�uvwvxvuyz�{|}~��������������������������������b�]VWĉ_U_�̂h��U\ŜWh�����WX�STU��UhUV[f��jĥ\̂][f��[̀g�STU��WhSV[\SWV�̂b�]VWT̂ŶSU_�XVWd�[bb̂eĥheg�SV[hbXUVV̂heg�\WhcUẐheg�bjYfUSŜhe�WV�WSTUV̀ b̂U�_̂b]Wb̂he�WX�STU�b[dUg�WV�WX�T̂b�V̂eTS�ŜSfUg�WV�̂hSUVUbS�STUVÛhg�WV�T̂b�]ẀUV�SW�U�U\jSU�bj\T�\WhSV[\S�WV�[hZ�WSTUV�]UVbWh�WV�\WV]WV[ŜWh�̀ ŜTWjS�STU�]VUĉWjb�\WhbUhS�̂h�̀V̂Ŝhe�WX�STU�WXX̂\UVg�YW[V_�WV�[eUh\Z�[̀[V_̂he�STU�\WhSV[\Sm���X�[hZ�\WhSV[\SWVg�SW�̀TWd�[hZ�\WhSV[\S�̂b�fUSg�eV[hSU_�[h_�[̀[V_U_g�[b�VUiĵVU_�YZ�f[̀g�YZ�[hZ�WXX̂\UVg�YW[V_�WV�[eUh\Z�̂h�[�]Wf̂Ŝ\[f�bjY_̂ĉb̂Whg�WV�WX�[hZ�_̂bSV̂\S�STUVÛhg�bT[ff�̀ ŜTWjS�STU�]VUĉWjb�V̀̂SSUh�\WhbUhS�b]U\̂X̂U_�̂h�bjY_̂ĉb̂Wh�WhU�WX�ST̂b�bU\ŜWhg�[bb̂ehg�SV[hbXUVg�\WhcUZg�bjYfUS�WV�WSTUV̀ b̂U�_̂b]WbU�WX�bj\T�\WhSV[\Sg�WV�T̂b�V̂eTSg�ŜSfU�WV�̂hSUVUbS�STUVÛhg�WV�T̂b�]ẀUV�SW�U�U\jSU�bj\T�\WhSV[\Sg�SW�[hZ�WSTUV�]UVbWh�WV�\WV]WV[ŜWhg�STU�WXX̂\UVg�YW[V_�WV�[eUh\Z�̀T̂\T�fUSg�d[_Ug�eV[hSU_g�WV�[̀[V_U_�bj\T�\WhSV[\S�bT[ff�VUcWaU�[h_�[hhjf�bj\T�\WhSV[\Sg�[h_�STU�]Wf̂Ŝ\[f�bjY_̂ĉb̂Wh�WV�_̂bSV̂\S�STUVÛhg�[b�STU�\[bU�d[Z�YUg�[h_�bj\T�WXX̂\UVg�YW[V_�WV�[eUh\Z�bT[ff�YU�VUf̂UcU_�[h_�_̂b\T[VeU_�XWVd�[hZ�[h_�[ff�f̂[Ŷf̂SZ�[h_�WYf̂e[ŜWhb�eVẀ ĥe�WjS�WX�bj\T�\WhSV[\S�SW�bj\T�\WhSV[\SWVg�[h_�SW�STU�]UVbWh�WV�\WV]WV[ŜWh�SW�̀T̂\T�bj\T�\WhSV[\S�bT[ff�T[cU�YUUh�[bb̂ehU_g�SV[hbXUVVU_g�\WhcUZU_g�bjYfUS�WV�WSTUV̀ b̂U�_̂b]WbU_�WXg�[h_�bj\T�\WhSV[\SWVg�[h_�T̂b�[bb̂ehUUbg�SV[hbXUVUUb�WV�bjYfUbbUUb�bT[ff�XWVXÛS�[h_�fWbU�[ff�dWhUZbg�STUVUSWXWVU�U[VhU_�jh_UV�bj\T�\WhSV[\Sg�U�\U]S�bW�dj\T�[b�d[Z�YU�VUiĵVU_�SW�][Z�T̂b�Ud]fWZUUbm���TU�]VWĉb̂Whb�WX�ST̂b�bU\ŜWh�bT[ff�hWS�T̂h_UVg�]VUcUhSg�WV�[XXU\S�[h�[bb̂ehdUhS�YZ�[hZ�bj\T�\WhSV[\SWV�XWV�STU�YUhUX̂S�WX�T̂b�\VU_̂SWVb�d[_U�]jVbj[hS�SW�STU�f[̀b�WX�ST̂b�bS[SUmz�{|}���������������� jVbj[hS�SW�STU��[XU��\TWWfb��e[̂hbS�¡̂WfUh\U�̂h�¢_j\[ŜWh��\S�£¤��¡¢¤�fUêbf[ŜWh¥�[h_� [VS�¦§�WX�STU�̈Uejf[ŜWhb�WX�STU��Wdd̂bb̂WhUV�WX�¢_j\[ŜWhg�[hZ�̂h_̂ĉ_j[f�̀TWg�[b�[�VUbjfS�WX�STÛV�̀WVa�Wh�ST̂b�\[]̂S[f�]VW©U\Sg�̀ f̂f�dWcU�£WV�d̂eV[SU¥�̂h�[h_�WjS�WX�bSj_UhS�W\\j]̂U_�[VU[b�XWV�dWVU�ST[h�X̂cU�£ª¥�_[Zb�[�ZU[Vg�djbS�YU�X̂heUV]V̂hSU_m��TU��WhSV[\SWV�bT[ff�YU�VUb]Whb̂YfU�SW�UhbjVU�ST[S�̂S�£[h_�̂Sb�Ud]fWZUUb¥�[VU�̂h�Xjff�\Wd]f̂[h\U�̀ ŜT�STU�X̂heUV]V̂hŜhe�]VWĉb̂Whb�«Ù�¬WVab���¡¢��Uêbf[ŜWh�[h_� [VS�¦§�WX�STU�̈Uejf[ŜWhb�WX�STU��Wdd̂bb̂WhUV�WX�¢_j\[ŜWh�[S�STU��WhSV[\SWVb�bWfU�\WbS�[h_�U�]UhbUmnopqprqpst�uvwvxvuy�®̄°�±²�{³���́²µ�¶·®̧�¹̄�̄²�±�º·®�±�µ�®²»¼°®²½²́ ¹̄z�{³}{�µ��¾����¿����nopqprqpst�uvwvxvuyz�{³}{}{��TU��WhSV[\SWV�b]U\̂X̂\[ffZ�[eVUUb�[b�VUiĵVU_�YZ�STU�«Ù�¬WVa��S[SU��[YWV��[̀�£¤�[YWV��[̀¤¥g��U\ŜWhb�ÀÀ��[h_�ÀÀ�l_g�[b�[dUh_U_g�ST[SÁ}{ «W�f[YWVUVg�̀WVaUVg�WV�dU\T[ĥ\�̂h�STU�Ud]fWZ�WX�STU��WhSV[\SWVg��jY\WhSV[\SWV�WV�WSTUV�]UVbWh�_Ŵhe�WV�\WhSV[\Ŝhe�SW�_W�STU�̀TWfU�WV�[hZ�][VS�WX�STU�̀WVa�̂h\fj_U_�̂h�STU��WhSV[\S�ÂW\jdUhSb�bT[ff�YU�]UVd̂SSU_�WV�VUiĵVU_�SW�̀WVa�dWVU�ST[h�ÛeTS�TWjVb�̂h�[hZ�WhU�\[fUh_[V�_[Z�WV�dWVU�ST[h�X̂cU�£ª¥�_[Zb�ĥ�[hZ�WhU�̀UUag�U�\U]S�SW�STU�U�SUhS�]UVd̂SSU_�̂h�STU�\[bU�WX�U�SV[WV_̂h[VZ�UdUVeUh\̂Ub�_Ub\V̂YU_�̂h�STU��[YWV��[̀m}Ã �TU�̀[eUb�SW�YU�][̂_�SW�U[\T�f[YWVUVg�̀WVaUVg�WV�dU\T[ĥ\�̂h�STU�Ud]fWZ�WX�STU��WhSV[\SWVg��jY\WhSV[\SWVg�WV�WSTUV�]UVbWh�_Ŵhe�WV�\WhSV[\Ŝhe�SW�_W�[ff�WV�[hZ�][VS�WX�STU�̀WVa�̂h\fj_U_�̂h�STU��WhSV[\S�ÂW\jdUhSb�XWV�[�fUe[f�_[Zb�̀WVa�bT[ff�YU�hWS�fUbb�ST[h�STU�]VUc[̂f̂he�V[SU�WX�̀[eUb�[b�_UX̂hU_�YZ�STU��[YWV��[̀m}Ä ¢[\T�f[YWVUVg�̀WVad[h�WV�dU\T[ĥ\�Ud]fWZU_�YZ�STU��WhSV[\SWVg�[��jY\WhSV[\SWVg�WV�WSTUV�]UVbWh�_Ŵhe�WV�\WhSV[\Ŝhe�SW�_W�[ff�WV�[hZ�][VS�WX�STU�̀WVa�̂h\fj_U_�̂h�STU��WhSV[\S�ÂW\jdUhSb�bT[ff�YU�]VWĉ_U_�STU�bj]]fUdUhSb�VUiĵVU_�YZ��VŜ\fU�¦�WX�STU��[YWV��[̀m}~ �TU�d̂ĥdjd�TWjVfZ�V[SU�WX�̀[eU�SW�YU�][̂_�bT[ff�YU�hWS�fUbb�ST[h�ST[S�bS[SU_�̂h�STU��UhUV[f��Wh_̂ŜWhbg�[h_�bT[ff�YU�[b�_Ub̂eh[SU_�YZ�STU�̂h_jbSV̂[f��Wdd̂bb̂WhUVm}� �TU��WhSV[\SWVb�[h_�[hZ��jY\WhSV[\SWVb�WV�WSTUV�]UVbWhb�X̂f̂he�WX�][ZVWffb�̂h�[�d[hhUV�]VUb\V̂YU_�YZ�bjY_̂ĉb̂Wh�Ål[�WX��U\ŜWh�ÀÀ��WX�STU��[YWV��[̀�bT[ff�YU�[�\Wh_̂ŜWh�]VU\U_UhS�SW�STU�SW�STU�Æ̀ hUVb�][ZdUhS�WX�[hZ�bjdb�_jU�[h_�Ẁ ĥe�SW�STU��WhSV[\SWVg��jY\WhSV[\SWV�WV�WSTUV�][VSZ�XWV�̀WVa�_WhU�Wh�WV�̀ ŜT�VUb]U\S�SW�STU� VW©U\Sm
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��KN� O = P=P"@ DQ R�

S�TUVW�XYZ[�\Y][̂_̀abacbade�fghgigfjS�TUVWVT�klm�nopqrstqor�uvmtwxwtsyyz�s{rmmu|�su�rm}~wrm���z�qlm��s�or��s�|�qlsq�qlm�nopqrstq��sz��m�xorxmwqm��sp��po�u~��vsw��xor�spz��or���opm�qlmrm~p�mr�op�s�umtop��top�wtqwop�xor��wyyx~yyz�vszwp{�ymuu�qlsp�VT qlm�vrm�swywp{��s{m�rsqmu�su�vro�w�m��wp��s�or��s���mtqwop��������su�s�mp�m�|�or|VW qlm��wpw�~���s{m�rsqmu�su�vro�w�m��wp��s�or��s���mtqwop������|�su�s�mp�m��S�TUVWVW�klm�nopqrstqor�ulsyy�to�vyz��wql��rm�swywp{��s{m��sqmu�su�wuu~m���z�qlm��qsqm�ox��m���or���mvsrq�mpq�ox��s�or�xor�qlm�yotsqwop�sp���~rsqwop�ox�qlwu��ro�mtq��n~rrmpq��s{m�rsqmu�xor�qlwu�vro�mtq�srm�wpty~�m��wp�qlm��ro�mtq��sp~sy�su�vsrq�ox�qlm�nopqrstq��ot~�mpqu��klm�nopqrstqor�wu�rmuvopuw�ym�qo�rm{~ysryz�rm�wm����rm�swywp{��s{m��tlm�~ymu��v�sqmu��s�swys�ym�op�qlm���rm�swywp{��s{m��~�ywt��or���ywp��op��qsqm�ox��m���or���mvsrq�mpq�ox��s�or���~uwpmuu�wp��m���or����m��vs{m������ys�or�uqsqm�pz�{o���qo�w�mpqwxz�sp��w�vym�mpq�spz�svvywts�ym�tlsp{mu�qo��rm�swywp{��s{m��sqmu��~rwp{�qlm��ro�mtq�_̀abacbade�fghgigfjS�TUVWV��klm�nopqrstqor�ulsyy�to�vyz��wql�syy�qlm�rm}~wrm�mpqu�ox�qlm��s�or��s���mtqwop�����s|�su�s�mp�m�|�rm{sr�wp{��sp�sqorz�u~��wuuwop�ox�tmrqwxwm��vszroyy�rmtor�u|��lwtl�ulsyy��m�wpty~�m���wql�mstl�svvywtsqwop�xor�vsz�mpq�_̀abacbade��fghgigfjS�TUV����]� ¡�̂¢£�¤��Y]�¥�S�TUV�VT�klm�nopqrstqor�uvmtwxwtsyyz�s{rmmu|�su�rm}~wrm���z�qlm�vro�wuwopu�ox��mtqwop�����m�ox�qlm��s�or��s�|�su�s�mp�m�|�qlsq�VT ¦p�qlm�lwrwp{�ox�m�vyozmmu�xor�qlm�vmrxor�sptm�ox��or��~p�mr�qlm�nopqrstq�or�spz�u~�topqrstq�lmrm~p�mr|�po�topqrstqor|�u~�topqrstqor|�por�spz�vmruop�stqwp{�op��mlsyx�ox�u~tl�topqrstqor�or�u~�topqrstqor|�ulsyy��m�rmsuop�ox�rstm|�trmm�|�toyor|�um§��wpty~�wp{�qrspu{mp�mr�|�um§~sy�orwmpqsqwop|�or�psqwopsy�orw{wp��wutrw�wpsqm�s{swpuq�spz�twqẅmp�ox�qlm��qsqm�ox��m���or���lo�wu�}~sywxwm��sp��s�swys�ym�qo�vmrxor��qlm��or��qo��lwtl�qlm�m�vyoz�mpq�rmysqmu©VW �o�topqrstqor|�u~�topqrstqor|�por�spz�vmruop�op�wqu��mlsyx|�ulsyy�wp�spz��sppmr|��wutrw�wpsqm�or�wpqw�w�sqm�spz�m�vyozmm�lwrm��xor�qlm�vmrxor�sptm�ox��or��~p�mr�qlm�topqstq�op�stto~pq�ox�rstm|�trmm�|�toyor|�um§~sy�orwmpqsqwop|�or�psqwopsy�orw{wp�V� klmrm��sz��m��m�~tqm��xro��qlm�s�o~pq�vszs�ym�qo�qlm�nopqrstqor��z�qlm�ª�pmr�~p�mr�qlm�topqrstq�s�vmpsyqz�sq�xwxqz��oyysru�xor�mstl�vmruop�xor�mstl�tsymp�sr��sz��~rwp{��lwtl�u~tl�vmruop��su��wutrw�wpsqm��s{swpuq�or�wpqw�w�sqm��wp��woysqwop�ox�qlm�vro�wuwopu�ox�qlm�topqrstq©�sp�V« klm�nopqrstq��sz��m�tsptmym��or�qmr�wpsqm���z�qlm�ª�pmr|�sp��syy��opwmu��~m�or�qo��mto�m��~m�qlmrm~p�mr��sz��m�xorxmwqm��xor�s�umtop��or�spz�u~�um}~mpq��woysqwop�ox�qlm�qmr�u�or�top�wqwopu�ox�qlwu�umtqwop�ox�qlm�nopqrstq��\¬®̄°�T±���²°³°\�̄�́µ³®¶�̄�̄�X�\°·µ\°́°³¬̧�¹º�¬»°�̧¬�¬°�¹º�³°X�¼¹\½S�T±VT�¶Y¾¤[�]�¥¿�®¥�]£Y¢]¥£̂�Y�À�̧ÁÂ¢¥�]£Y¢]¥£̂S�T±VTVT�klm�nopqrstqor�uvmtwxwtsyyz�s{rmmu�wq�wu��o~p���z��mtqwop�Ã�Ä���ox�qlm��m���or��Åmpmrsy��~pwtwvsy��s���\¬®̄°�TÆ���̧¶°®º®�®¹³º¹\́ �³®°�¬¹�¬»°�̄�X̧ �¹º�¬»°�̧¬�¬°�¹º�³°X�¼¹\½S�TÆVT�̧]Y]Á]¥£¾�\[ÇÁ�£[¤[�]̂S�TÆVTVT�klm�vsrqwmu�s{rmm�qlsq�mstl�wu��o~p��qo�qlm�vro�wuwopu�ox�qlm�ys�u�ox�qlm��qsqm�ox��m���or��{o�mrpwp{��w��wp{�sp��topqrstqwp{�xor�v~�ywt�w�vro�m�mpq�vro�mtqu|�wpty~�wp{��~q�poq�yw�wqm��qo�svvywts�ym�vro�wuwopu�ox�qlm�Åmpmrsy�ª�yw{sqwopu��s�|��s�or��s�|�sp��Åmpmrsy��~pwtwvsy��s���ko�qlm�m§qmpq�spz�vro�wuwopu�wp�qlm�nopqrstq��ot~�mpqu�topxywtq��wql�spz�vro�wuwopu�ox��m���or���s�|�qlm�uqsq~qorz�vro�wuwopu�ulsyy�vrm�swy�sp��qlm�topxywtqwp{�vro�wuwopu�wp�qlm�nopqrstq��ot~�mpqu�ulsyy��m��mm�m��qo�topxor��qo�qlm�uqsq~qorz�vro�wuwopu�S�TÆVTVW�ko�qlm�m§qmpq�qlm�ys�u�ox�qlm��qsqm�ox��m���or��{o�mrpwp{��w��wp{�sp��topqrstqwp{�xor�v~�ywt�w�vro�m�mpq�vro�mtqu��sp�sqm�wpty~uwop�ox�uvmtwxwt�qmr�u�wp�topqrstqu�xor�u~tl�w�vro�m�mpqu|��~q��lwtl�srm�poq�syrms�z�wpty~�m��wp�qlmum�Åmpmrsy�nop�wqwopu|�u~tl�qmr�u�ulsyy��m��mm�m��sp��lmrm�z�srm�wptorvorsqm��wpqo�qlmum�Åmpmrsy�nop�wqwopu�
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X�YZYZYYZY[�\]̂_̂̀ a\�bcdee�fg�h̀igjbklli�kl�mgd̀�dee�_̂_gbn�ôkk̂̀abn�̀̂__egbn�pdepgb�d̀i�dee�dqqgbblĵgb�ql̀ g̀qkgi�kcgjgklrX�YZYZYYZYs�tcg�ul̀kjdqk�t̂mg�̂b�kcg�_gĵli�lo�k̂mg�b_gq̂ôgi�̂̀�vjk̂qeg�w�lo�kcg�vajggmg̀k�olj�qlm_egk̂l̀�lo�kcg�xljyrX�YZYZYYZYz�tgjmb�̀lk�lkcgj{̂bg�igồgi�cgjĝ̀�bcdee�cdpg�kcg�mgd̀^̀ab�bgk�oljkc�gebg{cgjg�̂̀�kcg�ul̀kjdqk�|lqhmg̀kbrX�YZ}ZY�tcg�̂̀kg̀k�lo�kcg�ul̀kjdqk�|lqhmg̀kb�̂b�kl�̂̀qehig�dee�̂kgmb�̀gqgbbdj~�olj�kcg�_jl_gj�g�gqhk̂l̀�d̀i�qlm_egk̂l̀�lo�kcg�xljy�f~�kcg�ul̀kjdqkljr�tcg�ul̀kjdqk�|lqhmg̀kb�djg�qlm_egmg̀kdj~n�d̀i�{cdk�̂b�jg�ĥjgi�f~�l̀g�bcdee�fg�db�f̂̀ î̀ a�db�̂o�jg�ĥjgi�f~�dee��_gjoljmd̀qg�f~�kcg�ul̀kjdqklj�bcdee�fg�jg�ĥjgi�l̀e~�kl�kcg�g�kg̀k�ql̀b̂bkg̀k�{̂kc�kcg�ul̀kjdqk�|lqhmg̀kb�d̀i�jgdbl̀dfe~�̂̀ogjdfeg�ojlm�kcgm�db�fĝ̀a�̀gqgbbdj~�kl�_jlihqg�kcg�̂̀îqdkgi�jgbhekbr��k�̂b�^̀kg̀igi�kcdk�dee�_ehmf̂̀ an�mgqcd̀ q̂den�gegqkĵqden�d̀i�lkcgj�b~bkgmb�{̂ee�fg�qlm_egkg�d̀i�̂̀�_jl_gj�l_gjdk̂l̀n�d̀i�kcdk�dee�ql̀bkjhqk̂l̀�qlm_l̀g̀kbn�{cgkcgj�_djk�lo�bhqc�b~bkgmb�lj�lkcgj{̂bgn�{̂ee�fg�qlm_egkg�d̀i�̂̀�qlm_êd̀qg�{̂kc�dqqg_kgi�ql̀bkjhqk̂l̀�_jdqk̂qg�h_l̀�qlm_egk̂l̀�lo�kcg�xljyr��pg̀�̂o�̂kgmb�djg�m̂bb̂̀a�ojlm�kcg�|jd{̂ àb�lj��_gq̂ôqdk̂l̀bn�fhk�djg�̀ljmdee~�jg�ĥjgi�olj�_jl_gj�l_gjdk̂l̀�lo�_ehmf̂̀ an�mgqcd̀ q̂den�gegqkĵqden�d̀i�lkcgj�b~bkgmbn�lj�kl�qlm_egkg�lkcgj{̂bg�̂̀qlm_egkg�ql̀bkjhqk̂l̀n�lj�kl�mggk�alpgj̀̂ à�qlig�jg�ĥjgmg̀kbn�kcg~�bcdee�fg�̂̀qehigi�f~�kcg�ul̀kjdqkljn�h̀egbb�cg�blhack�d̀i�jgqĝpgi�ql̀kjdîqklj~�̂̀kgj_jgkdk̂l̀�lj�qedĵôqdk̂l̀�ojlm�kcg�vjqĉkgqkrX�YZ}ZYZY�tcg�̂̀pdêîk~�lo�d̀~�_jlp̂b̂l̀�lo�kcg�ul̀kjdqk�|lqhmg̀kb�bcdee�̀lk�̂̀pdêidkg�kcg�ul̀kjdqk�lj�̂kb�jgmd̂̀ ^̀a�_jlp̂b̂l̀br��o�̂k�̂b�igkgjm̂ g̀i�kcdk�d̀~�_jlp̂b̂l̀�lo�kcg�ul̀kjdqk�|lqhmg̀kb�p̂ledkgb�d̀~�ed{n�lj�̂b�lkcgj{̂bg�̂̀pdêi�lj�h̀g̀oljqgdfegn�kcg̀�kcdk�_jlp̂b̂l̀�bcdee�fg�jgp̂bgi�kl�kcg�g�kg̀k�̀gqgbbdj~�kl�mdyg�kcdk�_jlp̂b̂l̀�egade�d̀i�g̀oljqgdfegr��̀�bhqc�qdbg�kcg�ul̀kjdqk�|lqhmg̀kb�bcdee�fg�ql̀bkjhgin�kl�kcg�oheegbk�g�kg̀k�_gjm̂kkgi�f~�ed{n�kl�âpg�googqk�kl�kcg�_djk̂gb��̂̀kg̀k̂l̀b�d̀i�_hj_lbgb�̂̀�g�gqhk̂̀a�kcg�ul̀kjdqkrX�YZ}ZYZ}�tcg�ul̀kjdqklj�d̀i�̂kb��hfql̀kjdqkljb�bcdee�gpdehdkg�d̀i�bdk̂bo~�kcgmbgepgb�db�kl�kcg�ql̀îk̂l̀b�d̀i�êm̂kdk̂l̀b�h̀igj�{ĉqc�kcg�xljy�̂b�kl�fg�_gjoljmgin�̂̀qehî̀ a�{̂kclhk�êm̂kdk̂l̀�����elqdk̂l̀n�ed~lhkn�d̀i�̀dkhjg�lo�kcg�]jl�gqk�b̂kg�d̀i�bhjjlh̀î̀ a�djgdbn�����ag̀gjdee~�_jgpd̂ềa�qêmdk̂q�ql̀îk̂l̀bn��w��d̀k̂q̂_dkgi�edflj�bh__e~�d̀i�qlbkbn�����dpd̂edf̂êk~�d̀i�qlbk�lo�mdkgĵdebn�kllebn�g�ĥ_mg̀kn������{̀gj�lqqh_d̀q~�jg�ĥjgmg̀kb�d̀i�ql̀bkjd̂̀kbn�����b̂kg�bdogk~�elâbk̂qb�_ed̀�d̀i�d̀~�_cdbgi�ql̀bkjhqk̂l̀�_ed̀�d̀i�����lkcgj�b̂m̂edj�̂bbhgbr�tcg��{̀gj�dbbhmgb�̀l�jgb_l̀b̂f̂êk~�lj�êdf̂êk~�olj�kcg�_c~b̂qde�ql̀îk̂l̀�lj�bdogk~�lo�kcg�]jl�gqk�b̂kg�lj�d̀~�̂m_jlpgmg̀kb�elqdkgi�l̀�kcg�]jl�gqk�b̂kgr�tcg�ul̀kjdqklj�bcdee�fg�blege~�jgb_l̀b̂feg�olj�_jlp̂î̀ a�d�bdog�_edqg�olj�kcg�_gjoljmd̀qg�lo�kcg�xljyr��l�di�hbkmg̀kb�{̂ee�fg�mdig�̂̀�ĝkcgj�kcg�ul̀kjdqk��hm�lj�ul̀kjdqk�t̂mg�olj�d̀~�od̂ehjg�f~�kcg�ul̀kjdqklj�lj�d̀~��hfql̀kjdqklj�kl�qlm_e~�{̂kc�kcg�jg�ĥjgmg̀kb�lo�kĉb��gqk̂l̀��r�r�r�rX�YZ}Z}��jad̀ �̂dk̂l̀�lo�kcg��_gq̂ôqdk̂l̀b�̂̀kl�îp̂b̂l̀bn�bgqk̂l̀b�d̀i�djk̂qegbn�d̀i�djjd̀agmg̀k�lo�|jd{̂ àb�bcdee�̀lk�ql̀kjle�kcg�ul̀kjdqklj�̂̀�îp̂î̀ a�kcg�xljy�dml̀a��hfql̀kjdqkljb�lj�̂̀�gbkdfêbĉ̀ a�kcg�g�kg̀k�lo�xljy�kl�fg�_gjoljmgi�f~�d̀~�kjdigr��̀bkjhqk̂l̀b�d̀i�lkcgj�̂̀oljmdk̂l̀�ohj̀̂bcgi�̂̀�kcg��_gq̂ôqdk̂l̀b�̂̀qehî̀ an�{̂kclhk�êm̂kdk̂l̀n�̂kgmb�̂̀�ql̀ g̀qk̂l̀�{̂kc�_jgodfĵqdkgi�lj�_jgồ b̂cgi�̂kgmbn�djg�̀lk�̂̀kg̀igi�kl�bh_gjbgig�{ljy�dajggmg̀kb�fgk{gg̀�gm_el~gjb�d̀i�gm_el~ggbr��clhei�kcg��_gq̂ôqdk̂l̀b�ql̀oêqk�{̂kc�bhqc�{ljy�dajggmg̀kbn�kcg�{ljy�dajggmg̀kb�bcdee�fg�oleel{gin�_jlp̂igi�bhqc�̂kgmb�djg�_jlp̂igi�d̀i�ồ b̂cgi�db�b_gq̂ôgi�̂̀�kcg�ul̀kjdqk�|lqhmg̀kbr��o�̀gqgbbdj~n�bhqc�{ljy�bcdee�fg�_gjoljmgi�l̀�kcg�]jl�gqk�b̂kgn�̂̀bkgdi�lo�dk�kcg�bcl_n�f~�d__jl_ĵdkg�edflj�d̀i�̂̀�dqqljid̀qg�{̂kc�kcg�jg�ĥjgmg̀kb�lo�kcg�|jd{̂ àb�d̀i��_gq̂ôqdk̂l̀br�����[X�YZ}Z���̀�kcg�gpg̀k�lo�̂̀ql̀b̂bkg̀q̂gb�{̂kĉ̀ �lj�fgk{gg̀�_djkb�lo�kcg�ul̀kjdqk�|lqhmg̀kb�lj�fgk{gg̀�kcg�ul̀kjdqk�|lqhmg̀kb�d̀i�d__êqdfeg�bkd̀idjibn�qligb�d̀i�ljî̀ d̀qgbn�kcg�ul̀kjdqklj�bcdee�����_jlp̂ig�kcg�fgkkgj��hdêk~�lj�ajgdkgj��hd̀k̂k~�lo�{ljy�lj�����qlm_e~�{̂kc�kcg�mljg�bkĵ̀ag̀k�jg�ĥjgmg̀kb��ĝkcgj�lj�flkc�̂̀�dqqljid̀qg�{̂kc�kcg�vjqĉkgqk�b�̂̀kgj_jgkdk̂l̀r�xcgjg�kcg�ul̀kjdqklj�_gjqĝpgb�d�ql̀oêqkn�̂k�bcdee�̂̀oljm�kcg�vjqĉkgqk�d̀i��{̀gj�kcgjglo�d̀i�jg�hgbk�d�igq̂b̂l̀�ojlm�kcg�vjqĉkgqkn�{ĉqc�bcdee�fg�_jlm_ke~�qlmmh̀ q̂dkgi�f~�kcg�vjqĉkgqk�kl�kcg�ul̀kjdqklj�bl�db�̀lk�kl�qdhbg�d̀~�iged~�̂̀�kcg�_gjoljmd̀qg�lo�kcg�xljyr�v̀~�xljy�_gjoljmgi�dokgj�_gjqĝp̂̀ a�kcg�ql̀oêqk�d̀i�_ĵlj�kl�jgblehk̂l̀�f~�kcg�vjqĉkgqk�bcdee�fg�dk�kcg�ul̀kjdqklj�b�ĵbyr�tcg�kgjmb�d̀i�_jlp̂b̂l̀b�lo�kĉb��gqk̂l̀��r�r�n�cl{gpgjn�bcdee�̀lk�jgêgpg�kcg�ul̀kjdqklj�lo�d̀~�lo�kcg�lfêadk̂l̀b�bgk�oljkc�gebg{cgjg�cgjĝ̀rZY tcg�ul̀kjdqklj�bcdee�̀lk�bqdeg�|jd{̂ àbr�|̂mg̀b̂l̀b�l̀�edjag�bqdeg�ijd{̂ àb�kdyg�_jgqgig̀qg�lpgj�îmg̀b̂l̀b�l̀�bmdee�bqdeg�ijd{̂ àbr�tcg�ul̀kjdqklj�bcdee�̀lk̂o~�kcg�vjqĉkgqk�̂o�diîk̂l̀de�îmg̀b̂l̀b�djg�̀ggigir�tcg�ul̀kjdqklj�bcdee�ôgei�pgĵo~�dee�îmg̀b̂l̀br



����������	���
�����������������������
������������������������� !"#$%�&�'(()*�)++(*�,-.�)+'(�/ �0$1�231!"4,-�5-6%"%7%1��8�2!4$"%14%69�2::�!"#$%6�!161!;1.9�0$1�<231!"4,-�5-6%"%7%1��8�2!4$"%14%6*=�<252*=�%$1�252�>�#�*�,-.�<252���-%!,4%�?�4731-%6=�,!1�!1#"6%1!1.�%!,.13,!@6�,-.�3, �-�%�/1�761.�A"%$�7%��1!3"66"�-9�0$"6�.�4731-%�A,6��!�.741.�/ �252�6�8%A,!1�,%�'BC+BC+D�E0��-�+DF)GF)+))�7-.1!�H!.1!�I�9)''JKJ''('�A$"4$�1L�"!16��-�+DF')F)+)K*�"6�-�%�8�!�!16,:1*�"6�:"41-61.�8�!��-1M%"31�761��-: *�,-.�3, ��-: �/1�761.�"-�,44�!.,-41�A"%$�%$1�252���-%!,4%�?�4731-%6N�01!36��8�O1!;"419�0��!1��!%�4�� !"#$%�;"�:,%"�-6*�1M3,":�4�� !"#$%P,",9�!#9Q����R����S� T'D'UDU)G'KV W

XY Z[\]̂[�]̂_[̂̀ab�cad�ecf[̂̀cgh�]̂�_]̀ab�cad�i]̂jk�fl[�m]af̂cnf]̂�ca_�[cnl�opqn]af̂cnf]̂�hlcgg�r[̂̀\d�e[chp̂[e[afh�cf�fl[�ŝ]t[nf�òf[�ca_�hlcgg�q[�̂[hu]ah̀qg[�\]̂�fl[�n]̂̂[nfa[hh�]\�hpnl�e[chp̂[e[afhv�wl[�m]af̂cnf]̂�hlcgg�n]a\̀̂e�cgg�_̀e[ah̀]ah�qd�\̀[g_�e[chp̂̀abv�x]�[yf̂c�nlĉb[�]̂�n]eu[ahcf̀]a�ìgg�q[�cgg]i[_�]a�cnn]paf�]\�_̀\\[̂[an[h�q[fi[[a�cnfpcg�_̀e[ah̀]ah�ca_�fl[�_̀e[ah̀]ah�̀a_̀ncf[_�]a�fl[�ẑcìabhv�{ad�_̀\\[̂[an[�flcf�ecd�q[�\]pa_�hlcgg�q[�hpqèff[_�f]�fl[�{̂nl̀f[nf�\]̂�̂[h]gpf̀]a�q[\]̂[�û]n[[_̀ab�ìfl�fl[�|]̂jvX} ~\�c�èa]̂�nlcab[�̀a�fl[�|]̂j�̀h�\]pa_�a[n[hhĉd�_p[�f]�cnfpcg�\̀[g_�n]a_̀f̀]ahk�fl[�m]af̂cnf]̂�hlcgg�hpqèf�_[fc̀g[_�_̂cìabh�]\�hpnl�_[uĉfp̂[�\]̂�fl[�cuû]rcg�qd�fl[�{̂nl̀f[nf�q[\]̂[�ecj̀ab�fl[�nlcab[vX� m[̂fc̀a�u]̂f̀]ah�]\�fl[�ou[ǹ\̀ncf̀]ah�ĉ[�î f̀f[a�̀a�n]a_[ah[_�]pfg̀a[�\]̂e�ca_�]èff[_�i]̂_h�ĉ[�f]�q[�hpuug̀[_�qd�̀a\[̂[an[v�xcèab�]\�ca�ĉf̀ng[�]̂�]u[̂cf̀]ah�hlcgg�lcr[�fl[�[\\[nf�]\�hfcf̀ab��m]af̂cnf]̂�hlcgg�\p̂àhlk�̀ahfcgg�ca_�n]eug[f[��hc̀_�]u[̂cf̀]a�]̂�ĉf̀ng[�pag[hh�̀f�̀h�\p̂fl[̂��pcg̀\̀[_�̀a�fl[�n]af[yf�̀a�il̀nl�̀f�cuu[ĉhvX� |l[a�̂[\[̂[an[�̀h�ec_[�f]�hu[ǹ\̀ncf̀]ah�]\�c�ecap\cnfp̂[̂k�f̂c_[�chh]ǹcf̀]ak�b]r[̂ae[afcg�cb[andk�[̂\[̂[an[�hfca_ĉ_�]̂�h̀ègĉ�h]p̂n[��hpnl�ch�{ow�k�{o{k�{~omk�{m~k�[fnv��hpnl�̀h�ec_[�uĉf�]\�fl[h[�ou[ǹ\̀ncf̀]ahk�lcr̀ab�fl[�\]̂n[�ca_�[\\[nf�ch�fl]pbl�̂[û]_pn[_�l[̂[̀ak�ca_�pu]a�[af[̂̀ab�̀af]�fl[�m]af̂cnf�fl[�m]af̂cnf]̂�cnja]ig[_b[h�l̀h�\cèg̀ĉ̀fd�ìfl�fl]h[�u[̂fc̀àab�f]�l̀h�i]̂jv�wl[�_cf[�]\�fl[�[̂\[̂[an[�hfca_ĉ_�hlcgg�q[�fl[�gcf[hf�[_̀f̀]a�cf�fl[�f̀e[�]\�h̀bàab�fl[�m]af̂cnf�[yn[uf�ch�hu[ǹ\̀ncggd�à_̀ncf[_�]fl[̂ìh[vX� wl[�m]af̂cnf�ẑcìabh�ĉ[�̀af[a_[_�f]�hl]i�fl[�b[a[̂cg�ĉ̂cab[e[afk�_[h̀bak�ca_�[yf[af�]\�fl[�|]̂j�ca_�ĉ[�uĉfgd�_̀cb̂ceecf̀nv�wl[d�ĉ[�a]f�̀af[a_[_�f]�q[�hncg[_�\]̂�cad�up̂u]h[k�]̂�f]�h[̂r[�ch�hl]u�_̂cìabhv�wl[�m]af̂cnf]̂�ca_�̀fh�opqn]af̂cnf]̂h�ìgg�n]]u[̂cf[�ìfl�cgg�]fl[̂�n]af̂cnf]̂h�ca_�fl[̀̂�[̂hu[nf̀r[�hpqn]af̂cnf]̂h�̀a�_[f[̂èàab�fl[�n]ahf̂pnf̀]a�]\�hdhf[ehk�̂paàab�]\�ùu[k�ca_�g]ncf̀ab�[�p̀ue[afv�wl[�m]af̂cnf]̂�cb̂[[h�flcf�fl[�\c̀gp̂[�f]�̂[u[cf�fdùncg�_[fc̀ghk�\̀bp̂[hk�]̂�a]f[h�]a�cgg�m]af̂cnf�ẑcìabh�]̂�]fl[̂�m]af̂cnf�z]npe[afh�ìgg�a]f�q[�c�qch̀h�\]̂�ngc̀eh�\]̂�c__̀f̀]acg�n]hf�]̂�f̀e[vX� {ad�a[n[hhĉd�rĉ̀cf̀]ah�̀a�̂]pf̀ab�]̂�̀ahfcggcf̀]a�hlcgg�q[�ec_[�f]�n]a\]̂e�f]�fl[�̀af[af�]\�fl[�m]af̂cnf�z]npe[afh�ìfl]pf�c__̀f̀]acg�n]hfhv�|l[̂[�fl[̂[�ĉ[�̀af[̂h[nf̀]ah�]̂�]qhf̂pnf̀]ah�̀ar]gr̀ab�_pnfhk�ùùabk�]̂�cad�]fl[̂�[�p̀ue[af�̂[�p̀̂ àb�]\\h[f�]\�ecf[̂̀cghk�fl[�m]af̂cnf]̂�cnja]ig[_b[h�flcf�̀f�bcr[�uĉf̀npgĉ�n]ah̀_[̂cf̀]a�f]�ng[ĉcan[h�̀a�c_rcan[�]\�hpqèff̀ab�̀fh�q̀_k�ca_�flcf�a]�c__̀f̀]acg�n]hfh�\]̂�fl[h[�̀hhp[h�ìgg�q[�n]ah̀_[̂[_�qd�fl[��ia[̂vX� ~\�n]a\g̀nf̀ab�n]a_̀f̀]ah�]̂�̀af[̂\[̂[an[h�_[r[g]uk�fl[�m]af̂cnf]̂�ca_�̀fh�opqn]af̂cnf]̂h�ìgg�n]a\[̂�ìfl�fl[�]fl[̂�n]af̂cnf]̂h�ca_�fl[̀̂�̂[hu[nf̀r[�hpqn]af̂cnf]̂h�il]h[�i]̂j�̀h�c\\[nf[_�f]�_[f[̂èa[�c�h]gpf̀]a�cnn[ufcqg[�f]�cgg�̀af[̂[hf[_�uĉf̀[hv�wl[�hpbb[hf[_�h]gpf̀]a�hlcgg�q[�hpqèff[_�f]�fl[�{̂nl̀f[nf�\]̂�n]ee[af�ca_k�̀\�a[n[hhĉdk�î f̀f[a�cuû]rcgvX� wl[�m]af̂cnf�z]npe[afh�̀af[a_�c�\̀̂hf�ngchh�\̀àhl[_�û]_pnf�]\�hpnl�nlĉcnf[̂�ca_��pcg̀fd�ch�_[hn̂̀q[_�à�ca_�̂[ch]acqgd�̀a\[̂̂[_�\̂]e�fl[�m]af̂cnf�z]npe[afhv�wl[�m]af̂cnf]̂�ìgg�u[̂\]̂e�̀fh�|]̂j�f]�q[�n]eug[f[�ca_�]u[̂cqg[k�\̀ff̀ab�ìfl�fl[�i]̂j�]\�]fl[̂�n]af̂cnf]̂h�ca_�fl[��ia[̂k�ca_�̀a�n]eug̀can[�ìfl�q[hf�n]ahf̂pnf̀]a�ûcnf̀n[h�ca_�fl[�]̂_̀acan[hk�n]_[hk�ca_�̂[bpgcf̀]ah�]\�cgg�q]_̀[h�]̂�u[̂h]ah�lcr̀ab�b]r[̂ae[afcg�]̂�̂[bpgcf]̂d�cpfl]̂̀fd�]r[̂�fl[�m]af̂cnf]̂�ca_�̀fh�|]̂jv���XYX���y[npf̀]a�]\�fl[�m]af̂cnf�qd�fl[�m]af̂cnf]̂�̀h�c�̂[û[h[afcf̀]a�flcf�fl[�m]af̂cnf]̂�lch�nĉ[\pggd�[ycèa[_�fl[�m]af̂cnf�z]npe[afh�ca_�fl[�ŝ]t[nf�h̀f[k�ca_�̂[û[h[afh�flcf�fl[�m]af̂cnf]̂�̀h�fl]̂]pblgd�\cèg̀ĉ�ìfl�fl[�acfp̂[�ca_�g]ncf̀]a�]\�fl[�|]̂jk�fl[�ŝ]t[nf�h̀f[k�fl[�hu[ǹ\̀n�n]a_̀f̀]ah�pa_[̂�il̀nl�fl[�|]̂j�̀h�f]�q[�u[̂\]̂e[_k�ca_�cgg�ecff[̂h�il̀nl�ecd�̀a�cad�icd�c\\[nf�fl[�|]̂j�]̂�̀fh�u[̂\]̂ecan[v�wl[�m]af̂cnf]̂�\p̂fl[̂�̂[û[h[afh�flcf�ch�c�̂[hpgf�]\�hpnl�[ycèacf̀]ah�ca_�̀ar[hf̀bcf̀]ahk�fl[�m]af̂cnf]̂�fl]̂]pblgd�pa_[̂hfca_h�fl[�m]af̂cnf�z]npe[afh�ca_�fl[̀̂�̀af[af�ca_�up̂u]h[k�ca_�̀h�\cèg̀ĉ�ìfl�cgg�cuug̀ncqg[�n]_[hk�]̂_̀acan[hk�gcihk�̂[bpgcf̀]ahk�ca_�̂pg[h�ch�fl[d�cuugd�f]�fl[�|]̂jk�ca_�flcf�fl[�m]af̂cnf]̂�ìgg�cq̀_[�qd�hce[v�mgc̀eh�\]̂�c__̀f̀]acg�f̀e[�]̂�c__̀f̀]acg�n]eu[ahcf̀]a�ch�c�̂[hpgf�]\�fl[�m]af̂cnf]̂�h�\c̀gp̂[�f]�\]gg]i�fl[�\]̂[b]̀ab�û]n[_p̂[�ca_�f]�\cèg̀ĉ̀�[�̀fh[g\�ìfl�cgg�n]a_̀f̀]ah�ca_�fl[�m]af̂cnf�z]npe[afh�ìgg�a]f�q[�u[̂èff[_v���XYX�X��wl[�m]af̂cnf]̂�n[̂f̀\̀[h�flcf�̀f�̀h�[yu[̂̀[an[_�ca_�\cèg̀ĉ�ìfl�fl[�̂[�p̀̂[e[afh�ca_�n]a_̀f̀]ah�̀eu]h[_�_p̂̀ab�fl[�n]ahf̂pnf̀]a�]\�h̀ègĉ�i]̂j�̀a�fl[�ĉ[cv�wl̀h�̀angp_[hk�qpf�̀h�a]f�g̀èf[_�f]k��]pf�]\�h[�p[an[��]̂��n]e[�qcnj��i]̂j�\]̂�fl[�̂[e]rcg�]\�ugcafk�[�p̀ue[afk�f[eu]̂ĉd�ì^̀ab�]̂�ugpeq̀abk�[fnv�wl̀h��]pf�]\�h[�p[an[��i]̂j�ecd�cgh]�̀angp_[�ulch̀ab�]\�n]ahf̂pnf̀]a�cnf̀r̀f̀[h�f]�cnn]ee]_cf[�fl[�̀ahfcggcf̀]a�]\�fl[�|]̂j�cf�rĉ̀]ph�g]ncf̀]ah�ca_�]̂_[̂gd�\chl̀]a�ca_�fl[�n]eug[f̀]a�]\�|]̂j�cf�rĉ̀]ph�g]ncf̀]ah�]̂�g[r[gh�cf�rĉ̀]ph�f̀e[hv�wl̀h��ulch̀abk���]pf�]\�h[�p[an[k��]̂��n]e[�qcnj��i]̂j�hlcgg�q[�_]a[�cf�a]�n]hf�f]�]fl[̂�m]af̂cnf]̂hk�fl[��ia[̂�]̂�{̂nl̀f[nfv
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XYZ[�\]�̂_̀_̂�abc�defbghcfh�ijk�hbc�defbghcfhlm�fnjmophijhm�mbipp�qc�kccrck�hbc�iohbnem�ijk�nsjcem�nt�hbcge�ecmucfhgvc�wjmheorcjhm�nt�xcevgfcy�gjfpokgjz�hbc�{eisgjzm�ijk�xucfgtgfihgnjmy�ijk�echigj�ipp�fnrrnj�pisy�mhihohne|y�ijk�nhbce�ecmcevck�egzbhm�gj�hbcge�wjmheorcjhm�nt�xcevgfcy�gjfpokgjz�fnu|egzbhm}�abc�~njheifhney�xoqfnjheifhnemy�moq�moqfnjheifhnemy�ijk�mouupgcem�mbipp�kn�jnh�nsj�ne�ijk�fijjnh�fpigr�i�fnu|egzbh�gj�hbc�wjmheorcjhm�nt�xcevgfc}�xoqrghhip�ne�kgmhegqohgnj�hn�rcch�nttgfgip�eczopihne|�ec�ogecrcjhm�ne�tne�nhbce�uoeunmcm�gj�fnjjcfhgnj�sghb�hbc��en�cfh�gm�jnh�hn�qc�fnjmheock�im�uoqpgfihgnj�gj�kcenzihgnj�nt�hbc�defbghcfhlm�ne�defbghcfhlm�fnjmophijhml�ecmcevck�egzbhm}�]�̂_̀_��abc�~njheifhne�ri|�jnh�ecuenkofc�hbc�~njheifh�{nforcjhm�gj�sbnpc�ne�gj�uieh�tne�omc�im�mbnu�keisgjz�qif�zenojkm�sghbnoh�hbc�uegne�seghhcj�fnjmcjh�nt�hbc�defbghcfh}�wt�fnjmcjh�gm�zgvcjy�hbc�defbghcfh�mbipp�kchcergjc�hbc�c�hcjh�hbih�hbc�~njheifh�{nforcjhm�ri|�qc�omck�gj�hbc�uecuieihgnj�nt�mbnu�keisgjzmy�im�scpp�im�hbc�tcc�hbih�hbc�defbghcfh�sgpp�qc�uigky�gt�ij|�ijk�gj�hbc�defbghcfhlm�mnpc�kgmfechgnjy�q|�hbc�~njheifhne�tne�mofb�omc�nt�fnu|egzbhck�knforcjhm}XYZ[��]��_̂_��abc��sjcey�defbghcfh�ne�~njmheofhgnj��ijizce�mbipp�jnh�moucevgmcy�kgecfh�ne�bivc�fnjhenp�ne�iohbnegh|�nvcey�jne�qc�ecmunjmgqpc�tney�hbc�~njheifhnelm�rcijmy�rchbnkmy�hcfbjg�ocmy�mc�ocjfcm�ne�uenfckoecm�nt�fnjmheofhgnj�ne�hbc�mitch|�uecfiohgnjm�ijk�uenzeirm�gjfgkcjh�hbcechny�ne�tne�ij|�tigpoec�nt�hbc�~njheifhne�hn�fnrup|�sghb�pism�ijk�eczopihgnjm�iuupgfiqpc�hn�hbc�toejgmbgjz�ne�ucetnerijfc�nt�hbc��ne�}�abc��sjcey�defbghcfh�ijk�~njmheofhgnj��ijizce�mbipp�jnh�qc�ecmunjmgqpc�tne�hbc�~njheifhnelm�tigpoec�hn�ucetner�ne�toejgmb�hbc��ne��gj�iffnekijfc�sghb�hbc�~njheifh�{nforcjhm}]��_��[���������������������������������Y������������ �¡�����������¢��������_]��_�_̂��egne�hn�fnrrcjfcrcjh�nt�hbc��ne�y�ijk�ounj�seghhcj�ec�ocmh�q|�hbc�~njheifhney�hbc��sjce�mbipp�toejgmb�hn�hbc�~njheifhne�ecimnjiqpc�cvgkcjfc�hbih�hbc��sjce�bim�rikc�tgjijfgip�ieeijzcrcjhm�hn�toptgpp�hbc��sjcelm�nqpgzihgnjm�ojkce�hbc�~njheifh}�abc�~njheifhne�mbipp�bivc�jn�nqpgzihgnj�hn�fnrrcjfc�hbc��ne��ojhgp�hbc��sjce�uenvgkcm�mofb�cvgkcjfc}�wt�fnrrcjfcrcjh�nt�hbc��ne��gm�kcpi|ck�ojkce�hbgm�xcfhgnj�£}£}¤y�hbc�~njheifh�agrc�mbipp�qc�c�hcjkck�iuuenuegihcp|}]��_�_��¥nppnsgjz�fnrrcjfcrcjh�nt�hbc��ne��ijk�ounj�seghhcj�ec�ocmh�q|�hbc�~njheifhney�hbc��sjce�mbipp�toejgmb�hn�hbc�~njheifhne�ecimnjiqpc�cvgkcjfc�hbih�hbc��sjce�bim�rikc�tgjijfgip�ieeijzcrcjhm�hn�toptgpp�hbc��sjcelm�nqpgzihgnjm�ojkce�hbc�~njheifh�njp|�gt�¦¤§�hbc��sjce�tigpm�hn�ri�c�ui|rcjhm�hn�hbc�~njheifhne�im�hbc�~njheifh�{nforcjhm�ec�ogec̈�¦£§�hbc�~njheifhne�gkcjhgtgcm�gj�seghgjz�i�ecimnjiqpc�fnjfcej�ecziekgjz�hbc��sjcelm�iqgpgh|�hn�ri�c�ui|rcjh�sbcj�koc̈��ne�¦©§�i�fbijzc�gj�hbc��ne��rihcegipp|�fbijzcm�hbc�~njheifh�xor}�wt�hbc��sjce�tigpm�hn�uenvgkc�mofb�cvgkcjfcy�im�ec�ogecky�sghbgj�tnoehccj�ki|m�nt�hbc�~njheifhnelm�ec�ocmhy�hbc�~njheifhne�ri|�grrckgihcp|�mhnu�hbc��ne��ijky�gj�hbih�cvcjhy�mbipp�jnhgt|�hbc��sjce�hbih�hbc��ne��bim�mhnuuck}�ªnscvcey�gt�hbc�ec�ocmh�gm�rikc�qcfiomc�i�fbijzc�gj�hbc��ne��rihcegipp|�fbijzcm�hbc�~njheifh�xor�ojkce�¦©§�iqnvcy�hbc�~njheifhne�ri|�grrckgihcp|�mhnu�njp|�hbih�unehgnj�nt�hbc��ne��ittcfhck�q|�hbc�fbijzc�ojhgp�ecimnjiqpc�cvgkcjfc�gm�uenvgkck}�wt�hbc��ne��gm�mhnuuck�ojkce�hbgm�xcfhgnj�£}£}£y�hbc�~njheifh�agrc�mbipp�qc�c�hcjkck�iuuenuegihcp|�ijk�hbc�~njheifh�xor�mbipp�qc�gjfecimck�q|�hbc�irnojh�nt�hbc�~njheifhnelm�ecimnjiqpc�fnmhm�nt�mbohknsjy�kcpi|�ijk�mhieh�ouy�upom�gjhcecmh�im�uenvgkck�gj�hbc�~njheifh�{nforcjhm}]��_�_��dthce�hbc��sjce�toejgmbcm�cvgkcjfc�nt�tgjijfgip�ieeijzcrcjhm�ojkce�hbgm�xcfhgnj�£}£y�hbc��sjce�mbipp�jnh�rihcegipp|�vie|�mofb�tgjijfgip�ieeijzcrcjhm�sghbnoh�uegne�jnhgfc�hn�hbc�~njheifhne}]��_�_«��bcec�hbc��sjce�bim�kcmgzjihck�gjtnerihgnj�toejgmbck�ojkce�hbgm�xcfhgnj�£}£�im�¬fnjtgkcjhgipy¬�hbc�~njheifhne�mbipp��ccu�hbc�gjtnerihgnj�fnjtgkcjhgip�ijk�mbipp�jnh�kgmfpnmc�gh�hn�ij|�nhbce�ucemnj}�ªnscvcey�hbc�~njheifhne�ri|�kgmfpnmc�¬fnjtgkcjhgip¬�gjtnerihgnjy�ithce�mcvcj�¦§�ki|ml�jnhgfc�hn�hbc��sjcey�sbcec�kgmfpnmoec�gm�ec�ogeck�q|�pisy�gjfpokgjz�i�moquncji�ne�nhbce�tner�nt�fnruopmne|�pczip�uenfcmm�gmmock�q|�i�fnoeh�ne�znvcejrcjhip�cjhgh|y�ne�q|�fnoeh�ne�ieqgheihne¦m§�nekce}�abc�~njheifhne�ri|�ipmn�kgmfpnmc�¬fnjtgkcjhgip¬�gjtnerihgnj�hn�ghm�crupn|ccmy�fnjmophijhmy�moechgcmy�xoqfnjheifhnem�ijk�hbcge�crupn|ccmy�xoq�moqfnjheifhnemy�ijk�nhbcem�sbn�jcck�hn��jns�hbc�fnjhcjh�nt�mofb�gjtnerihgnj�mnpcp|�ijk�c�fpomgvcp|�tne�hbc��en�cfh�ijk�sbn�izecc�hn�rigjhigj�hbc�fnjtgkcjhgipgh|�nt�mofb�gjtnerihgnj}
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W�XYZY[Y[�\]̂_̀a]�bc]�defbg_̂b�hê ì]fba�_g]�̂eijk]i]fb_glm�bc]�defbg_̂beg�ac_kkm�n]oeg]�ab_gbpfq�]_̂c�jegbpef�eo�bc]�regsm�̂_g]òkkl�ab̀tl�_ft�̂eij_g]�bc]�defbg_̂b�hê ì]fba�g]k_bpu]�be�bc_b�jegbpef�eo�bc]�regsm�_a�v]kk�_a�vpbc�pfoegi_bpef�ògfpac]t�nl�bc]�wvf]g�j̀gà_fb�be�x]̂bpef�yz{z|m�ac_kk�b_s]�op]kt�i]_àg]i]fba�eo�_fl�]}pabpfq�êftpbpefa�g]k_b]t�be�bc_b�jegbpef�eo�bc]�regsm�ac_kk�ena]gu]�_fl�̂eftpbpefa�_b�bc]�apb]�_oo]̂bpfq�pbm�_ft�ac_kk�_b�ef̂]�g]jegb�pf�vgpbpfq�be�bc]�defabg̀̂ bpef�~_f_q]g�_ft�bc]��ĝcpb]̂b�]ggegam�pf̂efapab]f̂p]a�eg�eipaapefa�tpâeu]g]tz��c]�defbg_̂beg�ac_kk�feb�n]�kp_nk]�be�bc]�wvf]gm�bc]�defabg̀̂ bpef�~_f_q]g�eg�bc]��ĝcpb]̂b�oeg�t_i_q]�g]àkbpfq�ogei�]ggegam�pf̂efapab]f̂p]a�eg�eipaapefa�pf�bc]�defbg_̂b�hê ì]fba�̀fk]aa�bc]�defbg_̂beg�sf]v�eg�g]_aef_nkl�acèkt�c_u]�sfevf�eo�à ĉ�]ggegm�pf̂efapab]f̂l�eg�eipaapef�_ft�o_pk]t�be�g]jegb�pb�_a�g]�̀pg]t�nl�bcpa�a]̂bpef�be�bc]�defabg̀̂ bpef�~_f_q]g�_ft�bc]��ĝcpb]̂bz��o�bc]�defbg_̂beg�j]goegia�_fl�̂efabg̀̂ bpef�_̂bpupbl�sfevpfq�pb�pfueku]am�eg�g]_aef_nkl�acèkt�c_u]�sfevf�pb�pfueku]am�_�g]̂eqfp�]t�]ggegm�pf̂efapab]f̂l�eg�eipaapef�pf�bc]�defbg_̂b�hê ì]fba�vpbcèb�à ĉ�febp̂]�be�bc]�defabg̀̂ bpef�~_f_q]g�_ft�bc]��ĝcpb]̂bm�bc]�defbg_̂beg�ac_kk�_aài]�òkk�g]ajefapnpkpbl�oeg�à ĉ�j]goegi_f̂]�_ft�ac_kk�n]_g�aek]�g]ajefapnpkpbl�oeg�bc]�̂eaba�oeg�̂egg]̂bpefzW�XYZY[YZ��c]�enkpq_bpefa�eo�bc]�defbg_̂beg�̀ft]g�x]̂bpef�{zyz�z��_ft�bcpa�x]̂bpef�{zyz�zy�_g]�oeg�bc]�j̀gjea]�eo�o_̂pkpb_bpfq�̂efabg̀̂ bpef�nl�bc]�defbg_̂beg�_ft�_g]�feb�oeg�bc]�j̀gjea]�eo�pijeapfq�_f�_oopgi_bpu]�enkpq_bpef�ef�bc]�defbg_̂beg�be�tpâeu]g�]ggegam�eipaapefam�eg�pf̂efapab]f̂p]a�pf�bc]�t]apqf�pfoegi_bpef�pf�bc]�defbg_̂b�hê ì]fbaz��c]�defbg_̂beg�a�g]up]v�eo�bc]�defbg_̂b�hê ì]fba�pa�i_t]�pf�bc]�defbg_̂beg�a�̂_j_̂pbl�_a�_�̂efbg_̂beg�_ft�feb�_a�_�kp̂]fa]t�t]apqf�jgeo]aapef_k�̀fk]aa�ebc]gvpa]�aj]̂pop̂_kkl�ae�jgeupt]t�pf�bc]�defbg_̂b�hê ì]fbaz�W�XYZY[YX��_pk̀g]�nl�bc]�defbg_̂beg�be�jgeijbkl�g]jegb�_fl�]ggegam�pf̂efapab]f̂p]am�eg�eipaapefa�pf�bc]�defbg_̂b�hê ì]fba�tpâeu]g]t�nl�bc]�defbg_̂begm�eg�vcp̂c�bc]�defbg_̂beg�g]_aef_nkl�acèkt�c_u]�sfevf�eg�tpâeu]g]tm�ac_kk�êfabpb̀b]�_�v_pu]g�nl�bc]�defbg_̂beg�eo�_fl�̂k_pi�bc_b�ebc]gvpa]�ipqcb�g]àkb�pf�_�̂c_fq]�pf�bc]�defbg_̂b�x̀i�eg�defbg_̂b��pi]zW�XYZYZ�\]̂_̀a]�bc]�defbg_̂b�hê ì]fba�_g]�̂eijk]i]fb_glm�bc]�defbg_̂beg�ac_kkm�n]oeg]�ab_gbpfq�]_̂c�jegbpef�eo�bc]�regsm�̂_g]òkkl�ab̀tl�_ft�̂eij_g]�bc]�u_gpèa�defbg_̂b�hê ì]fba�g]k_bpu]�be�bc_b�jegbpef�eo�bc]�regsm�_a�v]kk�_a�bc]�pfoegi_bpef�ògfpac]t�nl�bc]�wvf]g�j̀gà_fb�be�x]̂bpef�yz{z|m�ac_kk�b_s]�op]kt�i]_àg]i]fba�eo�_fl�]}pabpfq�êftpbpefa�g]k_b]t�be�bc_b�jegbpef�eo�bc]�regsm�_ft�ac_kk�ena]gu]�_fl�̂eftpbpefa�_b�bc]�apb]�_oo]̂bpfq�pbz��c]a]�enkpq_bpefa�_g]�oeg�bc]�j̀gjea]�eo�o_̂pkpb_bpfq�̂eegtpf_bpef�_ft�̂efabg̀̂ bpef�nl�bc]�defbg_̂beg�_ft�_g]�feb�oeg�bc]�j̀gjea]�eo�tpâeu]gpfq�]ggegam�eipaapefam�eg�pf̂efapab]f̂p]a�pf�bc]�defbg_̂b�hê ì]fba��cev]u]gm�bc]�defbg_̂beg�ac_kk�jgeijbkl�g]jegb�be�bc]�defabg̀̂ bpef�~_f_q]g�_ft��ĝcpb]̂b�_fl�]ggegam�pf̂efapab]f̂p]a�eg�eipaapefa�tpâeu]g]t�nl�eg�i_t]�sfevf�be�bc]�defbg_̂beg�_a�_�g]�̀]ab�oeg�pfoegi_bpef�ànipbb]t�be�bc]�defabg̀̂ bpef�~_f_q]g�pf�à ĉ�oegi�_a�bc]�defabg̀̂ bpef�~_f_q]g�_ft��ĝcpb]̂b�i_l�g]�̀pg]z��b�pa�g]̂eqfp�]t�bc_b�bc]�defbg_̂beg�a�g]up]v�pa�i_t]�pf�bc]�defbg_̂beg�a�̂_j_̂pbl�_a�_�̂efbg_̂beg�_ft�feb�_a�_�kp̂]fa]t�t]apqf�jgeo]aapef_km�̀fk]aa�ebc]gvpa]�aj]̂pop̂_kkl�jgeupt]t�pf�bc]�defbg_̂b�hê ì]fbaz�c]�defbg_̂beg�ac_kk�n]�jg]ài]t�be�c_u]�]}_ipf]t�bc]��ge�]̂b�apb]�a��be�̂efapt]g�òkkl�_kk�êftpbpefa�bc_b�i_l�c_u]�_�n]_gpfq�ef�bc]�regs�_ft�be�c_u]�_̂ ềfb]t�oeg�bc]a]�̂eftpbpefa�pba�jgejea_kz��c]�defbg_̂beg�pa�t]]i]t�be�n]�_��̀_kpop]t�]}j]gb�pf�bc]�alab]ia�_ft�̂efabg̀̂ bpef�g]�̀pg]i]fba�eo�bc]�regs�eo�pba�defbg_̂bz��c]�defbg_̂beg�c]g]nl�aj]̂pop̂_kkl�_̂sfevk]tq]a�_ft�t]̂k_g]a�bc_b�bc]�defbg_̂b�hê ì]fba�_g]�òkk�_ft�̂eijk]b]m�_g]�àoop̂p]fb�be�c_u]�]f_nk]t�pb�be�t]b]gipf]�bc]�̂eab�eo�bc]�regsm�_ft�bc_b�bc]�hg_vpfqam�bc]�xj]̂pop̂_bpefam�_ft�_kk��tt]ft_�_g]�àoop̂p]fb�be�]f_nk]�bc]�defbg_̂beg�be�̂efabg̀̂ b�bc]�regs�èbkpf]t�bc]g]pf�pf�_̂ êgt_f̂]�vpbc�_jjkp̂_nk]�k_vam�ab_b̀b]am�ǹpktpfq�̂et]am�_ft�g]q̀k_bpefam�_ft�ebc]gvpa]�be�òkopkk�_kk�eo�pba�enkpq_bpefa�̀ft]g�bc]�defbg_̂b�hê ì]fbaz��c]�defbg_̂beg�ac_kk�b_s]�op]kt�i]_àg]i]fba�_ft�u]gpol�op]kt�̂eftpbpefa�_ft�ac_kk�̂_g]òkkl�̂eij_g]�à ĉ�op]kt�i]_àg]i]fba�_ft�̂eftpbpefa�_ft�ebc]g�pfoegi_bpef�sfevf�be�bc]�defbg_̂beg�vpbc�bc]�defbg_̂b�hê ì]fba�n]oeg]�̂eii]f̂pfq�_̂bpupbp]az��ggegam�pf̂efapab]f̂p]a�eg�eipaapefa�tpâeu]g]t�ac_kk�n]�g]jegb]t�be�bc]�defabg̀̂ bpef�~_f_q]g�_ft�bc]��ĝcpb]̂b�_b�ef̂]z��c]�]}_̂bf]aa�eo�qg_t]am�]k]u_bpefam�tpi]fapefam�eg�kê_bpefa�qpu]f�ef�_fl�hg_vpfqa�paà]t�nl�bc]��ĝcpb]̂bm�eg�bc]�vegs�pfab_kk]t�nl�ebc]g�defbg_̂begam�pa�feb�q̀_g_fb]]t�nl�bc]��ĝcpb]̂bm�defabg̀̂ bpef�~_f_q]g�eg�bc]�wvf]gz��c]�defbg_̂beg�ac_kkm�bc]g]oeg]m�a_bpaol�pba]ko�_a�be�bc]�_̂^̀g_̂l�eo�_kk�qg_t]am�]k]u_bpefam�tpi]fapefam�_ft�kê_bpefaz��f�_kk�̂_a]a�eo�pfb]ĝeff]̂bpef�eo�pba�regs�vpbc�]}pabpfq�eg�ebc]g�vegsm�bc]�defbg_̂beg�ac_kk�u]gpol�_b�bc]�apb]�_kk�tpi]fapefa�g]k_bpfq�be�à ĉ�]}pabpfq�eg�ebc]g�vegsz��fl�]ggega�t̀]�be�bc]�defbg_̂beg�a�o_pk̀g]�be�ae�u]gpol�_kk�à ĉ�qg_t]am�]k]u_bpefam�tpi]fapefam�eg�kê_bpefa�ac_kk�n]�jgeijbkl�g]̂bpop]t�nl�bc]�defbg_̂beg�vpbcèb�_fl�_ttpbpef_k�̂eab�be�bc]�wvf]gz��}̂]jb�_a�be�_fl�g]jegb]t�]ggegam�pf̂efapab]f̂p]a�eg�eipaapefam�_ft�]}̂]jb�_a�be�̂ef̂]_k]t�eg�̀fsfevf�̂eftpbpefam�nl�]}]̂ b̀pfq�bc]��qg]]i]fbm�bc]�defbg_̂beg�g]jg]a]fba�be�bc]�wvf]gm�defabg̀̂ bpef�~_f_q]gm�_ft�bc]��ĝcpb]̂b�bc_b�bc]�regs�g]�̀pg]t�nl�bc]�defbg_̂b�hê ì]fbam�pf̂k̀tpfqm�vpbcèb�kpipb_bpefm�_kk�̂efabg̀̂ bpef�t]b_pkam�̂efabg̀̂ bpef�i]_fam�i]bcetam�jgê]t̀g]�_ft�b]̂cfp�̀]a�f]̂]aa_gl�be�j]goegi�bc]�regsm�̀a]�eo�i_b]gp_kam�a]k]̂bpef�eo�]�̀pji]fb�_ft�g]�̀pg]i]fba�eo�jget̀ b̂�i_f̀o_̂b̀g]ga�_g]�̂efapab]fb�vpbc������qeet�_ft�aèft�jg_̂bp̂]a�vpbcpf�bc]�̂efabg̀̂ bpef�pft̀abgl���y��q]f]g_kkl�jg]u_pkpfq�_ft�_̂ ]̂jb]t�pft̀abgl�
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WXYZ[Y\[W�Y]]̂_̀Yâb�Xc�dc\ef�ghi�Xjb�\bkl_\bmbZXW�cn�YZo�pY\\YZX_bW�Y]]̂_̀Yâb�Xc�Xjb�dc\ef�YZ[�gqi�Ŷ̂�̂YpWr�c\[_ZYZ̀bWr�\bsl̂YX_cZWr�\l̂bW�YZ[�c\[b\W�pj_̀j�abY\�l]cZ�Xjb�tcZX\ỲXc\uW�]b\nc\mYZ̀b�cn�Xjb�dc\evw�xyzyx�{jb�tcZX\ỲXc\�_W�ZcX�\bkl_\b[�Xc�YẀb\XY_Z�XjYX�Xjb�tcZX\ỲX�|c̀lmbZXW�Y\b�_Z�Ỳ c̀\[YZ̀b�p_Xj�Y]]̂_̀Yâb�̂YpWr�WXYXlXbWr�c\[_ZYZ̀bWr�̀c[bWr�\l̂bW�YZ[�\bsl̂YX_cZWr�c\�̂Ypnl̂�c\[b\W�cn�]lâ_̀�YlXjc\_X_bWr�alX�Xjb�tcZX\ỲXc\�WjŶ̂�]\cm]X̂o�\b]c\X�Xc�Xjb�tcZWX\l̀X_cZ�}YZYsb\�YZ[�~\̀j_Xb̀X�YZo�ZcZ̀cZnc\m_Xo�[_Ẁc�b\b[�ao�c\�mY[b�eZcpZ�Xc�Xjb�tcZX\ỲXc\�YW�Y�\bklbWX�nc\�_Znc\mYX_cZ�Wlam_XXb[�Xc�tcZWX\l̀X_cZ�}YZYsb\�_Z�Wl̀j�nc\m�YW�Xjb�tcZWX\l̀X_cZ�}YZYsb\�YZ[�~\̀j_Xb̀X�mYo�\bkl_\bvWjŶ̂�]b\nc\m�Xjb�dc\e�_Z�Ỳ c̀\[YZ̀b�p_Xj�Xjb�tcZX\ỲX�|c̀lmbZXW�YZ[�Wlam_XXŶW�Y]]\c�b[�]l\WlYZX�Xc��b̀X_cZ�hv��vw�xyzy���n�Xjb�tcZX\ỲXc\�ab̂_b�bW�XjYX�Y[[_X_cZŶ�̀cWX�c\�X_mb�_W�_Z�ĉ�b[�ab̀YlWb�cn�̀̂Y\_n_̀YX_cZW�c\�_ZWX\l̀X_cZW�Xjb�~\̀j_Xb̀X�_WWlbW�_Z�\bW]cZWb�Xc�Xjb�tcZX\ỲXc\uW�ZcX_̀bW�c\�\bklbWXW�nc\�_Znc\mYX_cZ�]l\WlYZX�Xc��b̀X_cZW�hv�v��c\�hv�vhr�Xjb�tcZX\ỲXc\�WjŶ̂�Wlam_X�t̂Y_mW�YW�]\c�_[b[�_Z�~\X_̀̂b���v��n�Xjb�tcZX\ỲXc\�nY_̂W�Xc�]b\nc\m�Xjb�câ_sYX_cZW�cn��b̀X_cZW�hv�v��c\�hv�vhr�Xjb�tcZX\ỲXc\�WjŶ̂�]Yo�Wl̀j�̀cWXW�YZ[�[YmYsbW�Xc�Xjb��pZb\r�Wla�b̀X�Xc�Wb̀X_cZ���v�v�r�YW�pcl̂[�jY�b�abbZ�Y�c_[b[�_n�Xjb�tcZX\ỲXc\�jY[�]b\nc\mb[�Wl̀j�câ_sYX_cZWv��n�Xjb�tcZX\ỲXc\�]b\nc\mW�XjcWb�câ_sYX_cZWr�Xjb�tcZX\ỲXc\�WjŶ̂�ZcX�ab�̂_Yâb�Xc�Xjb��pZb\�c\�~\̀j_Xb̀X�nc\�[YmYsbW�\bWl̂X_Zs�n\cm�b\\c\Wr�_Z̀cZW_WXbZ̀_bW�c\�cm_WW_cZW�_Z�Xjb�tcZX\ỲX�|c̀lmbZXWr�nc\�[_nnb\bZ̀bW�abXpbbZ�n_b̂[�mbYWl\bmbZXW�c\�̀cZ[_X_cZW�YZ[�Xjb�tcZX\ỲX�|c̀lmbZXWr�c\�nc\�ZcZ̀cZnc\m_X_bW�cn�Xjb�tcZX\ỲX�|c̀lmbZXW�Xc�Y]]̂_̀Yâb�̂YpWr�WXYXlXbWr�c\[_ZYZ̀bWr�̀c[bWr�\l̂bW�YZ[�\bsl̂YX_cZWr�YZ[�̂Ypnl̂�c\[b\W�cn�]lâ_̀�YlXjc\_X_bWv{jb�tcZX\ỲXc\�mYo�Wlam_X��bklbWXW�nc\��Znc\mYX_cZ�g�����i�Xc�Xjb�~\̀j_Xb̀X�Xc�jb̂]�nỲ_̂_XYXb�Xjb�tcZX\ỲXc\uW�]b\nc\mYZ̀b�cn�Xjb�dc\ev��\_c\�Xc�Wlam_XX_Zs�bỲj����r�Xjb�tcZX\ỲXc\�WjŶ̂�n_\WX�̀Y\bnl̂̂o�WXl[o�YZ[�̀cm]Y\b�Xjb�tcZX\ỲX�|c̀lmbZXWr�n_b̂[�̀cZ[_X_cZWr�cXjb\��pZb\�]\c�_[b[�_Znc\mYX_cZr�tcZX\ỲXc\�]\b]Y\b[�tcc\[_ZYX_cZ�|\Yp_ZsWr�YZ[�]\_c\��\c�b̀X�̀c\\bW]cZ[bZ̀b�YZ[�[c̀lmbZXYX_cZ�Xc�[bXb\m_Zb�XjYX�Xjb�_Znc\mYX_cZ�Xc�ab�\bklbWXb[�_W�ZcX�\bYWcZYâo�caXY_ZYâb�n\cm�Wl̀j�Wcl\̀bWv�{jb�tcZX\ỲXc\�WjŶ̂�Wlam_X�bỲj�����Wlnn_̀_bZX̂o�_Z�Y[�YZ̀b�cn�Xjb�[YXb�ao�pj_̀j�Wl̀j�_Znc\mYX_cZ�_W�\bkl_\b[�_Z�c\[b\�Xc�Ŷ̂cp�Xjb�~\̀j_Xb̀X�Wlnn_̀_bZX�X_mb�Xc�]b\m_X�Y[bklYXb�\b�_bp�YZ[�\bW]cZWb�YZ[�Xc�]b\m_X�tcZX\ỲXc\�c̀m]̂_YZ̀b�p_Xj�Xjb�̂YXbWX�̀cZWX\l̀X_cZ�Ẁjb[l̂bv�{jb�tcZX\ỲXc\�WjŶ̂�\b_mal\Wb�Xjb��pZb\�YmclZXW�̀jY\sb[�ao�Xjb�~\̀j_Xb̀X�nc\�����\bW]cZWbW�XjYX�_Z�Xjb�c]_Z_cZ�cn�Xjb�~\̀j_Xb̀X�pb\b�Y�Y_̂Yâb�n\cm�Y�̀Y\bnl̂�\b�_bp�cn�Xjb�tcZX\ỲX�|c̀lmbZXWr�n_b̂[�̀cZ[_X_cZWr�cXjb\��pZb\�]\c�_[b[�_Znc\mYX_cZr�tcZX\ỲXc\�]\b]Y\b[�tcc\[_ZYX_cZ�|\Yp_ZsWr�YZ[�]\_c\��\c�b̀X�̀c\\bW]cZ[bZ̀b�YZ[�[c̀lmbZXYX_cZvw�xyzy���n�Xjb�tcZX\ỲXc\r�[l\_Zs�Xjb�]\cs\bWW�cn�Xjb�dc\er�[_Ẁc�b\W�YZo�[_Ẁ\b]YZ̀_bW�abXpbbZ�Xjb�|\Yp_ZsW�YZ[�Xjb��]b̀_n_̀YX_cZWr�b\\c\W�YZ[�c\�cm_WW_cZW�cZ�Xjb�|\Yp_ZsWr�c\�YZo�[_Ẁ\b]YZ̀_bW�abXpbbZ�]joW_̀Ŷ�̀cZ[_X_cZW�cn�Xjb�dc\e�YZ[�Xjb�|\Yp_ZsWr�YZ[�jYW�ZcX_n_b[�Xjb�~\̀j_Xb̀X�YZ[�tcZWX\l̀X_cZ�}YZYsb\�_Z�p\_X_Zs�lZ[b\��b̀X_cZ�hv�v�r�Zc�[b�_YX_cZW�n\cm�Xjb�tcZX\ỲX�|c̀lmbZXW�WjŶ̂�ab�]b\nc\mb[�ao�Xjb�tcZX\ỲXc\�lZX_̂�_X�\b̀b_�bW�Y]]\c�Ŷ�_Z�p\_X_Zs�n\cm�Xjb�~\̀j_Xb̀X�Xj\clsj�Xjb�tcZWX\l̀X_cZ�}YZYsb\v�~Zo�dc\e�]b\nc\mb[�YnXb\�Wl̀j�[_Ẁc�b\o�p_XjclX�Xjb�Y]]\c�Ŷ�cn�Xjb�~\̀j_Xb̀X�WjŶ̂�ab�YX�Xjb�tcZX\ỲXc\uW�Wĉb�\_We�YZ[�b�]bZWbvw�xyzy��{jb�tcZX\ỲXc\�_W�ZcX�\bkl_\b[�Xc�YẀb\XY_Z�XjYX�Xjb�tcZX\ỲX�|c̀lmbZXW�Y\b�_Z�Ỳ c̀\[YZ̀b�p_Xj�Y]]̂_̀Yâb�̂YpWr�WXYXlXbWr�c\[_ZYZ̀bWr�̀c[bWr�\l̂bW�YZ[�\bsl̂YX_cZWr�c\�̂Ypnl̂�c\[b\W�cn�]lâ_̀�YlXjc\_X_bWr�alX�Xjb�tcZX\ỲXc\�WjŶ̂�]\cm]X̂o�\b]c\X�Xc�Xjb�tcZWX\l̀X_cZ�}YZYsb\�YZ[�Xjb�~\̀j_Xb̀X�YZo�ZcZ̀cZnc\m_Xo�[_Ẁc�b\b[�ao�c\�mY[b�eZcpZ�Xc�Xjb�tcZX\ỲXc\�YW�Y�����Wlam_XXb[�Xc�Xjb�~\̀j_Xb̀Xvw�xyzy���n�Xjb�tcZX\ỲXc\�ab̂_b�bW�XjYX�Y[[_X_cZŶ�̀cWX�c\�X_mb�_W�_Z�ĉ�b[�ab̀YlWb�cn�̀̂Y\_n_̀YX_cZW�c\�_ZWX\l̀X_cZW�Xjb�~\̀j_Xb̀X�_WWlbW�_Z�\bW]cZWb�Xc�Xjb�tcZX\ỲXc\uW�ZcX_̀bW�c\����W�]l\WlYZX�Xc��b̀X_cZW�hv�v�r�hv�v�r�hv�vqr�hv�v��c\�hv�v�r�Xjb�tcZX\ỲXc\�WjŶ̂�mYeb�Y�t̂Y_m�YW�]\c�_[b[�_Z�~\X_̀̂b���v��n�Xjb�tcZX\ỲXc\�nY_̂W�Xc�]b\nc\m�Xjb�câ_sYX_cZW�cn��b̀X_cZW�hv�v�r�hv�v�r�hv�vqr�hv�v��c\�hv�v�r�Xjb�tcZX\ỲXc\�WjŶ̂�]Yo�Wl̀j�̀cWXW�YZ[�[YmYsbW�Xc�Xjb��pZb\�YW�pcl̂[�jY�b�abbZ�Y�c_[b[�_n�Xjb�tcZX\ỲXc\�jY[�]b\nc\mb[�Wl̀j�câ_sYX_cZWv��n�Xjb�tcZX\ỲXc\�]b\nc\mW�XjcWb�câ_sYX_cZWr�Xjb�tcZX\ỲXc\�WjŶ̂�ZcX�ab�̂_Yâb�Xc�Xjb��pZb\�c\�Xjb�~\̀j_Xb̀X�nc\�[YmYsbW�\bWl̂X_Zs�n\cm�b\\c\Wr�_Z̀cZW_WXbZ̀_bW�c\�cm_WW_cZW�_Z�Xjb�tcZX\ỲX�|c̀lmbZXWr�nc\�[_nnb\bZ̀bW�abXpbbZ�n_b̂[�mbYWl\bmbZXW�c\�̀cZ[_X_cZW�YZ[�Xjb�tcZX\ỲX�|c̀lmbZXWr�c\�nc\�ZcZ̀cZnc\m_X_bW�cn�Xjb�tcZX\ỲX�|c̀lmbZXW�Xc�Y]]̂_̀Yâb�̂YpWr�WXYXlXbWr�c\[_ZYZ̀bWr�̀c[bWr�\l̂bW�YZ[�\bsl̂YX_cZWr�YZ[�̂Ypnl̂�c\[b\W�cn�]lâ_̀�YlXjc\_X_bWvw�xyzy��{jb�tcZX\ỲXc\�WjŶ̂�ab�\bW]cZW_âb�nc\�̂Yo_Zs�clX�Xjb�dc\er�WjŶ̂�]\cXb̀X�YZ[�]\bWb\�b�Xjb�bWXYâ_Wjb[�\bnb\bZ̀b�]c_ZXW�YZ[�WjŶ̂�mYeb�Zc�̀jYZsbW�c\�\b̂c̀YX_cZW�p_XjclX�Xjb�]\_c\�p\_XXbZ�Y]]\c�Ŷ�cn��pZb\v�{jb�tcZX\ỲXc\�WjŶ̂�\b]c\X�Xc�Xjb�tcZWX\l̀X_cZ�}YZYsb\�YZ[�~\̀j_Xb̀X�pjbZb�b\�YZo�\bnb\bZ̀b�]c_ZX�_W�̂cWX�c\�[bWX\cob[�c\�\bkl_\bW�\b̂c̀YX_cZ�ab̀YlWb�cn�Zb̀bWWY\o�̀jYZsbW�_Z�s\Y[bW�c\�̂c̀YX_cZWr�YZ[�WjŶ̂�ab�\bW]cZW_âb�nc\�Xjb�Ỳ l̀\YXb�\b]̂ỲbmbZX�c\�\b̂c̀YX_cZ�cn�Wl̀j�\bnb\bZ̀b�]c_ZXW�ao�]\cnbWW_cZŶ̂o�klŶ_n_b[�]b\WcZZb̂v
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W�XYZY[Y\�]̂_�̀abcdefcad�ĝehh�i_�d_jkld_m�ca�_gceihlĝ�f_bc_dhlb_gn�_h_oeclabg�ebm�hafeclab�ap�̂lg�qadr�q̂_b�lc�lg�d_jkld_m�pad�ĉ_�i_b_plc�ap�aĉ_d�̀abcdefcadg�b__mlbs�ĉ_�lbpadteclab�ca�faadmlbec_�hafeclab�ap�ĉ_ld�qadruW�XYZYv�w _̂b_o_d�ĉ_�xdeqlbsg�ĝaq�_ylgclbs�ad�aĉ_d�fabgcdkfclab�bac�d_jkld_m�eg�zedc�ap�ĉ_�̀abcdefc�wadrn�lc�lg�kbm_dgcaam�ĉec�lc�lg�ga�ĝaqb�eg�e�tecc_d�ap�lbpadteclab�ebm�ĉec�ĉ_�{qb_dn�q̂lh_�i_hl_olbs�gkf̂�lbpadteclab�ca�i_�gkigcebclehh|�fadd_fcn�eggkt_g�ba�d_gzabglilhlc|�ĉ_d_apu�]̂_�̀abcdefcad�ĝehh�ter_�lcg_hp�petlhled�qlĉ�ehh�fabmlclabg�epp_fclbs�ĉ_�beckd_�ebm�tebb_d�ap�fabmkfclbs�ĉ_�wadruW�XYZY\}�̀heltg�pad�emmlclabeh�fatz_bgeclab�ad�_yc_bglab�ap�clt_�mk_�ca�ĉ_�̀abcdefcad~g�pelhkd_�ca�petlhledl�_�lcg_hp�qlĉ�ĉ_�fabmlclabg�ec�ĉ_�glc_�qlhh�bac�i_�ehhaq_mu�����\ZW�XYXY\�]̂_�̀abcdefcad�ĝehh�gkz_dolg_�ebm�mld_fc�ĉ_�wadrn�kglbs�ĉ_�̀abcdefcad~g�i_gc�grlhh�ebm�ecc_bclabu�ecc_bclabn�ebm�ĝehh�fatzh_c_�ĉ_�wadr�lb�e�saam�ebm�qadrtebhlr_�tebb_d�lb�effadmebf_�qlĉ�ĉ_�̀abcdefc�xafkt_bcgu�]̂_�àbcdefcad�ĝehh�i_�gah_h|�d_gzabglih_�padn�ebm�̂eo_�fabcdah�ao_dn�fabgcdkfclab�t_ebgn�t_ĉamgn�c_f̂bljk_gn�g_jk_bf_gn�ebm�zdaf_mkd_gn�zdaf_mkd_g�ebm�pad�faadmlbeclbs�ehh�zadclabg�ap�ĉ_�wadr�kbm_d�ĉ_�̀abcdefcu��p�ĉ_�̀abcdefc�xafkt_bcg�slo_�gz_flplf�lbgcdkfclabg�fabf_dblbs�fabgcdkfclab�t_ebgn�t_ĉamgn�c_f̂bljk_gn�g_jk_bf_gn�ad�zdaf_mkd_gn�ĉ_�̀abcdefcad�ĝehh�_oehkec_�ĉ_��aiglc_�gep_c|�ĉ_d_ap�ebm�ĝehh�i_�gah_h|�d_gzabglih_�pad�ĉ_��aiglc_�gep_c|�ap�gkf̂�t_ebgn�t_ĉamgn�c_f̂bljk_gn�g_jk_bf_gn�ad�zdaf_mkd_gu��p�ĉ_�̀abcdefcad�m_c_dtlb_g�ĉec�gkf̂�t_ebgn�t_ĉamgn�c_f̂bljk_gn�g_jk_bf_g�ad�zdaf_mkd_g�te|�bac�i_�gep_n�ĉ_�̀abcdefcad�ĝehh�slo_�clt_h|�baclf_�ca�ĉ_�{qb_dn�ĉ_�àbgcdkfclab��ebes_dn�ebm�ĉ_��df̂lc_fcn�ebm�ĝehh�zdazag_�ehc_dbeclo_�t_ebgn�t_ĉamgn�c_f̂bljk_gn�g_jk_bf_gn�ad�zdaf_mkd_gu�]̂_��df̂lc_fc�ĝehh�_oehkec_�ĉ_�zdazag_m�ehc_dbeclo_�gah_h|�pad�fabpadtebf_�qlĉ�ĉ_�m_glsb�lbc_bc�pad�ĉ_�fatzh_c_m�fabgcdkfclabu�]̂_�̀abgcdkfclab��ebes_d�ĝehh�d_ol_q�ĉ_�zdazag_m�ehc_dbeclo_�pad�g_jk_bflbsn�fabgcdkfceilhlc|n�ebm�faadmlbeclab�ltzefcg�ab�ĉ_�aĉ_d�̀abcdefcadgu��bh_gg�ĉ_��df̂lc_fc�ad�ĉ_�̀abgcdkfclab��ebes_d�ai�_fcg�ca�ĉ_�̀abcdefcad~g�zdazag_m�ehc_dbeclo_n�ĉ_�̀abcdefcad�ĝehh�z_dpadt�ĉ_�wadr�kglbs�lcg�ehc_dbeclo_�t_ebgn�t_ĉamgn�c_f̂bljk_gn�g_jk_bf_gn�ad�zdaf_mkd_gugki�_fc�ca�ĉ_�faadmlbeclab�ap�ĉ_�̀abgcdkfclab��ebes_du�w _̂d_�ĉ_�xdeqlbsg�ad��da�_fc��ebkeh�ter_�d_p_d_bf_�ca�zedclfkhed�fabgcdkfclab�t_ebgn�t_ĉamgn�c_f̂bljk_gn�g_jk_bf_g�ad�zdaf_mkd_g�ad�lbmlfec_�ad�ltzh|�ĉec�gkf̂�ed_�ca�i_�kg_m�lb�fabb_fclab�qlĉ�ĉ_�̀abcdefcad~g�wadrn�gkf̂�d_p_d_bf_�lg�lbc_bm_m�abh|�ca�lbmlfec_�ĉec�ĉ_�̀abcdefcad~g�wadr�lg�ca�zdamkf_�ec�h_egc�ĉ_�jkehlc|�ap�ĉ_�qadr�ltzhl_m�i|�ĉ_�az_declabg�m_gfdli_mn�ikc�ĉ_�efckeh�m_c_dtlbeclab�eg�ca�q̂_ĉ_d�ad�bac�ĉ_�m_gfdli_m�az_declabg�te|�i_�gep_h|�ad�gklceih|�_tzha|_m�lb�ĉ_�z_dpadtebf_�ap�ĉ_�̀abcdefcad~g�wadr�ĝehh�i_�ĉ_�gah_�d_gzabglilhlc|�ap�ĉ_�̀abcdefcadu��hh�haggn�metes_n�hleilhlc|n�ad�fagc�ap�fadd_fclbs�m_p_fclo_�wadr�edlglbs�pdat�ĉ_�_tzha|t_bc�ap�e�gz_flplf�fabgcdkfclab�t_ebgn�t_ĉamn�c_f̂bljk_n�g_jk_bf_n�ad�zdaf_mkd_�ĝehh�i_�iadb_�gah_h|�i|�ĉ_�̀abcdefcaduW�XYXYZ�]̂_�̀abcdefcad�ĝehh�i_�d_gzabglih_�ca�ĉ_�{qb_d�pad�efcg�ebm�atlgglabg�ap�ĉ_�̀abcdefcad~g�_tzha|__gn��kifabcdefcadg��kifabcdefcadgn��kzzhl_dgn�ebm�ĉ_ld�es_bcg�ebm�_tzha|__gn�ebm�aĉ_d�z_dgabg�ad�_bclcl_g�z_dpadtlbs�zadclabg�ap�ĉ_�wadr�padn�ad�ab�i_̂ehp�apn�ĉ_�̀abcdefcad�ad�eb|�ap�lcg��kifabcdefcadgu�kifabcdefcadgn��kzzhl_dg�ad��ki�gkifabcdefcadgn�ebm�pad�eb|�metes_gn�hagg_gn�fagcg�ebm�_yz_bg_g�d_gkhclbs�pdat�gkf̂�efcg�ad�atlgglabgn�lbfhkmlbs�ikc�bac�hltlc_m�ca�d_egabeih_�eccadb_|g~�p__guW�XYXYX�]̂_�̀abcdefcad�ĝehh�i_�d_gzabglih_�pad�lbgz_fclab�ap�zadclabg�ap�ĉ_��da�_fc�ehd_em|�z_dpadt_m�ca�m_c_dtlb_�ĉec�gkf̂�zadclabg�ed_�lb�zdaz_d�fabmlclab�ca�d_f_lo_�gkig_jk_bc�wadrufaadmlbeclbs�ĉ_�qadr�ap�lcg�aqb�padf_g�ebm�ĉ_�qadr�ap��kifabcdefcadg�_bses_m�i|�lc�ca�z_dpadt�ĉ_�wadr�ap�ĉ_��da�_fc�ab�lcg�i_̂ehpu�]̂_�̀abcdefcad�ĝehh�gkzzh|�ca�lcg�aqb�qadr�padf_gn�ebm��kifabcdefcadg�_bses_m�i|�lc�ca�z_dpadt�zadclabg�ap�lcg�wadrn�fazl_g�ap�ĉ_�xdeqlbsg�ebm��da�_fc��ebkehg�pad�ĉ_�qadr�ca�i_�z_dpadt_m�i|�gkf̂�lbmlolmkehg�_bclcl_g�ab�lcg�i_̂ehpu�W�XYXYXY\�]̂_�̀abcdefcad�ĝehh�faadmlbec_�lcg�az_declabg�ebm�faaz_dec_�qlĉ�ĉag_�ap�aĉ_d�̀abcdefcadg�z_dpadtlbs�qadr�ab�ĉ_��da�_fc�ad�glc_�ĉ_d_ap�ca�_bgkd_�_pplfl_bc�ebm�adm_dh|�lbgcehheclab�ap�_ef̂�zedc�ap�ĉ_�wadru�̀aaz_declab�qlhh�i_�d_jkld_m�lb�ĉ_�eddebs_t_bc�pad�ĉ_�gcades_�ap�tec_dlehg�ebm�lb�ĉ_�m_celh_m�_y_fkclab�ap�ĉ_�wadru�]̂_�àbcdefcad�ĝehh�d_telb�lbpadt_m�ap�ĉ_�zdasd_gg�ebm�ĉ_�m_celh�qadr�ap�aĉ_d�̀abcdefcadg�ebm�ĝehh�baclp|�ĉ_�àbgcdkfclab��ebes_d�ltt_mlec_h|�ap�hefr�ap�zdasd_gg�ad�m_p_fclo_�qadrtebĝlz�ab�ĉ_�zedc�ap�aĉ_d�̀abcdefcadgn�q̂_d_�gkf̂�m_he|�ad�gkf̂�m_p_fclo_�qadrtebĝlz�qlhh�lbc_dp_d_�qlĉ�̀abcdefcad~g�aqb�az_declabgu��elhkd_�ap�ĉ_�àbcdefcad�ca�r__z�lbpadt_m�ap�ĉ_�qadr�zdasd_gglbs�ab�ĉ_�glc_�ad�ca�slo_�baclf_�ap�hefr�ap�zdasd_gg�ad�m_p_fclo_�qadrtebĝlz�i|�aĉ_dg�ĝehh�i_�fabgcdk_m�eg�eff_zcebf_�ap�ĉ_�zdasd_gg�ap�qadr�ebm�faadmlbeclab�qlĉ�̀abcdefcad~g�aqb�wadru
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WXXYZ[\]�̂_�W][W_̀\�ab�cd\�ef_\Y�ZY�fd\_�cd\�aĝh]̂_ij�WY\�_Zc�Z̀ g̀X̂\]�W_]�jdWhh�a\�̀ZZY]̂_Wc\]�f̂cd�cd\�ef_\Yk�Wj�f\hh�Wj�cd\�lZ_jcYg̀ĉZ_�mW_Wi\Yn�ohh�̀Zppg_̂̀WĉZ_�jbjc\pj�pgjc�a\�pŴ_cŴ_\]�f̂cdZgc�̂_c\YYgXĉZ_n�oj�pg̀d�Y\hWc\]�fZYq�Wj�XZjĵah\�jdWhh�a\�X\YrZYp\]�XŶZY�cZ�jdgc]Zf_jk�jZ�Wj�cZ�p̂_̂p̂s\�cd\�X\ŶZ]�Zr�jdgc�]Zf_n�ohh�pWc\ŶWhk�\tĝXp\_ck�W_]�pW_XZf\Y�_\̀\jjWYb�̂_�cd\�X\YrZYpW_̀\�Zr�W�jdgc]Zf_�jdWhh�a\�Z_�ĵc\�XŶZY�cZ�̂_c\YYgXĉZ_�Zr�j\Y[̂̀\nuvwx�yz{�|}z}y�~_h\jj�Zcd\Yf̂j\�XYZ[̂]\]�̂_�cd\�lZ_cYẀc��Z̀gp\_cjk�cd\�lZ_cYẀcZY�jdWhh�XYZ[̂]\�W_]�XWb�rZY�hWaZYk�hWaZY��Wc�WXXĥ̀Wah\�XY\[Ŵĥ_i�fWi\�YWc\j�k�pWc\ŶWhjk�\tĝXp\_ck�cZZhjk�̀Z_jcYg̀ĉZ_�\tĝXp\_c�W_]�pẀd̂_\Ybk�fWc\Yk�d\Wck�gĉĥĉ\jk�cYW_jXZYcWĉZ_k�W_]�Zcd\Y�rẀ ĥ̂ĉ\j�W_]�j\Y[̂̀\j�_\̀\jjWYb�rZY�XYZX\Y�\�\̀gĉZ_�W_]�̀ZpXh\ĉZ_�Zr�cd\��ZYqk�fd\cd\Y�c\pXZYWYb�ZY�X\YpW_\_c�W_]�fd\cd\Y�ZY�_Zc�̂_̀ZYXZYWc\]�ZY�cZ�a\�̂_̀ZYXZYWc\]�̂_�cd\��ZYqn�ohh�pWc\ŶWhj�XYZ[̂]\]�ab�lZ_cYẀcZY�jdWhh�a\�_\fn���d\�lZ_cYẀcZY�jdWhh�fZYq�̀Z_ĉ_gZgjhb�W_]�\�X\]̂ĉZgjhb�cdYZgid�̀ZpXh\ĉZ_�Zr�cd\��ZYqn��̂p\�̂j�Zr�cd\�\jj\_̀\n�����������Zcf̂cdjcW_]̂_i�W_b�Zcd\Y�XYZ[̂ĵZ_�Zr�cd\�lZ_cYẀc��Z̀gp\_cjk�lZ_cYẀcZY�jdWhh�X\YrZYp�Wc�h\Wjc�cf\_cb�r̂[\�������X\Ỳ\_c�Zr�cd\�r̂\h]�fZYq�f̂cd�̂cj�Zf_�rghh�ĉp\�\pXhZb\\jn���ZY�cd\�XgYXZj\�Zr�cd\�XY\̀\]̂_i�j\_c\_̀\�W_b�XWYc�Zr�cd\�fZYq�X\YrZYp\]�ab�jgX\Y[̂jZYb�X\YjZ__\h��X\YjZ_j�WaZ[\�h\[\h�Zr�rZY\pW_��ZY�ab�Zrr̂̀\�X\YjZ__\h�jdWhh�_Zc�a\�̀Z_ĵ]\Y\]�XWYc�Zr�cd\��ZYq�X\YrZYp\]�ab�lZ_cYẀcZY�j�\pXhZb\\jn���g̀d�̂c\pj�Wj�aZ_]jk�̀\Yĉr̂̀Wc\jk�jdZX�]YWf̂_ij�W_]�ĵp̂hWY�̂c\pj�WY\�_Zc�cZ�a\�̀Zg_c\]�Wj�jWĉjrb̂_i�cd\�cf\_cb�r̂[\�������X\Ỳ\_c�Y\tĝY\p\_c�{�|}z}y}y�o�jdZYcWi\�Zr�hWaZY�̂_�cd\�̂_]gjcYb�jdWhh�_Zc�a\�Ẁ \̀Xc\]�Wj�W_�\�̀gj\�rZY�_Zc�XYZX\Yhb�pW__̂_i�cd\��YZ�\̀c�Wc�\Ẁd�ĵc\n{�|}z}y}���d\�lZ_cYẀcZY�jdWhh�a\�Y\jXZ_ĵah\�rZY�cd\�̀WY\�W_]�XYZc\̀ĉZ_�Zr�Whh�\tĝXp\_c�W_]�pWc\ŶWhj�rZY�̂cj��ZYq�Z_�cd\��YZ�\̀ck�̂_̀hg]̂_i�\tĝXp\_c�W_]�pWc\ŶWh�rgY_̂jd\]�ab�cd\�ef_\Yn{�|}z}����̀\Xc�̂_�cd\�̀Wj\�Zr�p̂_ZY�̀dW_i\j�̂_�cd\��ZYq�WXXYZ[\]�ab�cd\�oỲd̂c\̀c�̂_�Ẁ Z̀Y]W_̀\�f̂cd��\̀ĉZ_��n��n��ZY�ZY]\Y\]�ab�cd\�oỲd̂c\̀c�̂_�Ẁ Z̀Y]W_̀\�f̂cd��\̀ĉZ_��n�k�cd\�lZ_cYẀcZY�pWb�pWq\�jgajĉcgĉZ_j�Z_hb�f̂cd�cd\�Z̀_j\_c�Zr�cd\�ef_\Yk�Wrc\Y�\[WhgWĉZ_�ab�cd\�oỲd̂c\̀ck�̂_�̀Z_jghcWĉZ_�f̂cd�cd\�lZ_jcYg̀ĉZ_�mW_Wi\Yk�W_]�̂_�Ẁ Z̀Y]W_̀\�f̂cd�W�Y\jghĉ_i�ldW_i\�eY]\Y�ZY�lZ_jcYg̀ĉZ_�ldW_i\��̂Y\̀ĉ[\n{�|}z}|��d\�lZ_cYẀcZY�jdWhh�\_rZỲ\�jcŶ̀c�]̂j̀̂Xĥ_\�W_]�iZZ]�ZY]\Y�WpZ_i�cd\�lZ_cYẀcZY�j�\pXhZb\\j�W_]�Zcd\Y�X\YjZ_j�̀WYYb̂_i�Zgc�cd\��ZYqn��d\�lZ_cYẀcZY�jdWhh�_Zc�X\Yp̂c�\pXhZbp\_c�Zr�g_r̂c�X\YjZ_j�ZY�X\YjZ_j�_Zc�XYZX\Yhb�jq̂hh\]�̂_�cWjqj�Wjĵi_\]�cZ�cd\pncd\pk�ZY�X\YjZ_j�fdZ�f̂cd̂_�cd\�hWjc�r̂[\�����]Wbj��W��dW[̂_i�a\\_�\�XZj\]�cZ�jZp\Z_\�dW[̂_i�a\\_�]̂Wi_Zj\]�f̂cd�W�le�������̂_r\̀ĉZ_��ZY��a��dW[̂_i�dW]�W�X\Yĵjc\_c�̀Zgidk�jdZYc_\jj�Zr�aY\Wcdk�ZY�W�r\[\Y�Zr����n��ZY�d̂id\Yn��d\�ef_\Y�Y\j\Y[\j�cd\�Ŷidc�cZ�dW[\�W_b�X\YjZ_j�Y\pZ[\]�rYZp�cd\��YZ�\̀c�gXZ_�Y\WjZ_Wah\�Za�\̀ĉZ_n{�|}z}|}y��_�W]]̂ĉZ_�cZ�Whh�Zcd\Y�jWr\cb�Y\tĝY\p\_cjk�cd\�lZ_cYẀcZY�jdWhh�XYZ[̂]\�jĝcWah\�W_]�W�jgrr̂̀ \̂_c�_gpa\Y�Zr�jWr\cb�Y\hWc\]�rẀ ĥ̂ĉ\j�W_]�X\YjZ_Wh�XYZc\̀ĉ[\�\tĝXp\_c�������Wc�cd\�ĵc\�Y\hWc\]�cZ�XYZc\̀ĉZ_�WiŴ_jc�cd\�jXY\W]�Zr�le������k�̂_̀hg]̂_i�agc�_Zc�ĥp̂c\]�cZ�dW_]fWjd̂_i�jcWĉZ_jk�dW_]�jW_̂ĉs\Yk�ihZ[\jk�pWjqjk�rẀ\jd̂\h]jk�W_]�Zcd\Y�\tĝXp\_c�Wj�cd\�ef_\Y�pWb�Y\WjZ_Wahb�Y\tg\jcn��Zcf̂cdjcW_]̂_i�cd\�rZY\iẐ_ik�_Zcd̂_i�d\Y\̂_�jdWhh�a\�̀Z_jcYg\]�cZ�]\h\iWc\�ZY�Y\ĥ\[\�lZ_cYẀcZY�rYZp�dW[̂_i�jZh\�W_]�\�̀hgĵ[\�Y\jXZ_ĵâĥcb�rZY�Whh�fZYqĵc\�jWr\cbn{�|}z}z�ohh�p\̀dW_̂̀j�\pXhZb\]�Z_�cd\��YZ�\̀c�jdWhh�a\�X\YjZ_j�jq̂hh\]�̂_�cdWc�fZYq�fd̂̀d�cd\b�WY\�cZ�X\YrZYpn��ZYq�f̂hh�_Zc�a\�WXXYZ[\]�̂r�̂c�]Z\j�_Zc�p\\c�cd\�tgWĥcb�Zr�fZYqpW_jd̂X�Wj�̀Whh\]�rZY�̂_�cd\�lZ_cYẀc��Z̀gp\_cjn��r�cd̂j�tgWĥcb�Zr�fZYqpW_jd̂X�̂j�_Zc�\�Ẁchb�]\r̂_\]�d\Y\̂_k�̂c�jdWhh�a\�Wjjgp\]�cZ�a\�cd\�a\jc�jcW_]WY]j�Zr�fZYqpW_jd̂X�rZY�cd\�cYW]\n{�|}z} ��pXhZb\\j�Zr�cd\�lZ_cYẀcZY�ZY�̂cj��gàZ_cYẀcZYj�fdZj\�fZYq�̂j�g_jWĉjrẀcZYb�cZ�cd\�ef_\Yk�lZ_jcYg̀ĉZ_�mW_Wi\Y�ZY�oỲd̂c\̀ck�ZY�̀Z_ĵ]\Y\]�ab�cd\p�cZ�a\�g_jq̂hh\]�ZY�Zcd\Yf̂j\�Za�\̀ĉZ_Wah\k�f̂hh�a\�̂pp\]̂Wc\hb�]̂jp̂jj\]�rYZp�cd\��YZ�\̀c�gXZ_�_Zĉ̀\�rYZp�cd\�lZ_jcYg̀ĉZ_�mW_Wi\Yn��dZj\�]̂jp̂jj\]�\pXhZb\\j�jdWhh�a\�p̂p\]̂Wc\hb�Y\XhẀ\]�ab�cd\�lZ_cYẀcZY�jZ�Wj�_Zc�cZ�]\hWb�XYZiY\jj�Zr�cd\��ZYq�W_]�Wc�_Z�W]]̂ĉZ_Wh�̀Zjc�cZ�cd\�ef_\Yn��ohh�\pXhZb\\j�Zr�cd\�lZ_cYẀcZY�ZY��gàZ_cYẀcZY�jdWhh�a\�XYZ̀\jj\]�cdYZgid�cd\�ef_\Y�j�]WcWaWj\�fd̂̀d�\�̀hg]\j�j\��Zrr\_]\Yj�W_]�Zcd\Y�X\ZXh\�_Zc�]\\p\]�jWr\�rZY�XY\j\_̀\�Z_�W�j̀dZZh�ĵc\n��o_b�X\YjZ_�fdZ�̂j�rhWii\]�ab�cdWc�
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XYXZ[\�X]̂__�̀aZ�b[�[\c_aY[d�à�XeZ[f��ghiZ][ij�Z][�kàZîlZai�ai�eZX�mhblàZîlZai�X]̂__�̀aZ�[\c_aY�̂̀Y�c[iXà�àXeZ[�n]a�eX�òaǹ�Za�Z][\�Za�b[�̂�X[p�aqq[̀d[i�̂X�d[qè[d�bY�r[n�saio�mẐZ[ft�uvwvx�ỳ�i[l[ecZ�aq�Z][�Xez̀[d�kàZîlZj�Z][�kàZîlZai�ne__�b[�[pc[lZ[d�Za�c_̂l[�qei\�aid[iX�neZ]�{[̀daiX�qai�̀[[d[d�\̂Z[iê_Xj�èl_hdèz�mhblàZîlZaiX�̂̀d�\̂|ai�\̂Z[iê_�Xhcc_e[iXf�}q�d[[\[d�̀[l[XX̂iY�Za�̂XXhi[�d[_e{[iY�aq�\̂Z[iê_X�Ẑ�Ze\[X�̀[[d[dj�Z][�kàZîlZai�\̂Y�̂ll[cZ�d[_e{[iY�aq�Xhl]�\̂Z[iê_X�̂Z�̂̀Y�Ze\[j�̂̀d�\̂Y�èl_hd[�Z][�laXZ�aq�Xhl]�\̂Z[iê_X�è�eZX�̀[pZ�\àZ]_Y�~cc_el̂Zeà�qai��̂Y\[̀Zj�cia{ed[d�Xhl]�\̂Z[iê_X�]̂{[�̂lZĥ__Y�b[[̀�d[_e{[i[d�Za�kàZîlZai�̂̀d�ciac[i_Y�XZai[d�bY�eZ�neZ]�̂ccia{̂_�ai�h̀d[i�dei[lZeà�aq�Z][�~il]eZ[lZ�̂̀d�Z][�kàXZihlZeà��^̀ ẑ[i�[eZ][i�̂Z�Z][��ia|[lZ�XeZ[�ai�è�̂̀ �̂ccia{[d�XZaîz[�X][d�ai�n̂i[]ahX[j�̂X�cia{ed[d�[_X[n][i[�è�Z][X[��[̀[î_�kàdeZeàXft�uvwvxv���a�Z][�qh__[XZ�[pZ[̀Z�caXXeb_[j�Z][�kàZîlZai�X]̂__�cia{ed[�ciadhlZX�aq�Z][�X̂\[�oèdj�qia\�̂�Xèz_[�Xahil[f��][̀�Zna�ai�\ai[�eZ[\X�aq�X̂\[�\̂Z[iê_�ai�[�hec\[̀Z�̂i[�i[�hei[d��ch\cXj�{̂_{[Xj�̂ei�làdeZeàèz�h̀eZXj�[Zlf��Z][Y�X]̂__�b[�aq�Z][�X̂\[�\̂ h̀q̂lZhi[if��iadhlZ�\̂ h̀q̂lZhi[i�h̀eqai\eZY�da[X�̀aZ�̂cc_Y�Za�în�\̂Z[iê_Xj�bh_o�\̂Z[iê_Xj�cec[j�Zhb[j�qeZZèzX��[pl[cZ�q_̂̀z[d�̂̀d�ziaa{[d�ZYc[X�j�X][[Z�\[Ẑ_j�nei[j�XZ[[_�b̂i�XZaloj�n[_dèz�iadXj�Xa_d[ij�q̂XZ[̀[iXj�\aZaiX�qai�deXXe\e_̂i�[�hec\[̀Z�h̀eZXj�̂̀d�Xe\e_̂i�eZ[\X�hX[d�è�Z][�naioj�[pl[cZ�̂X�aZ][ineX[�èdel̂Z[df��][�kàZîlZai�X]̂__�cia{ed[�ciadhlZX�n]el]�̂i[�la\ĉZeb_[�neZ]è�XYXZ[\X�̂̀d�aZ][i�là [̀lZ[d�eZ[\Xf�}q�kàZîlZai�eX�ze{[̀�acZeà�aq�X[_[lZèz�b[Zn[[̀�Zna�ai�\ai[�ciadhlZX�qai�hX[�à�Z][��ia|[lZj�ciadhlZ�X[_[lZ[d�X]̂__�b[�la\ĉZeb_[�neZ]�ciadhlZX�ci[{eahX_Y�X[_[lZ[dj�[{[̀�eq�ci[{eahX_Y�X[_[lZ[d�ciadhlZX�n[i[�̂_Xa�acZeàXft�uvwvxv���][�kàZîlZai�eX�i[XcàXeb_[�qai�cia{edèz�ciadhlZX�̂̀d�làXZihlZeà�\[Z]adX�la\ĉZeb_[�neZ]�ciadhlZX�̂̀d�làXZihlZeà�\[Z]adX�aq�aZ][i�làZîlZaiXf�}q�̂�deXchZ[�̂ieX[X�b[Zn[[̀�Z][�kàZîlZai�̂̀d�aZ][i�làZîlZaiX�a{[i�làlhii[̀Z_Y�X[_[lẐb_[�bhZ�èla\ĉZeb_[�ciadhlZXj�Z][�~il]eZ[lZ�ne__�d[Z[i\è[�n]el]�ciadhlZX�X]̂__�b[�hX[df�t�uvwvxvu��eZ]�i[Xc[lZ�Za�XeZ[naio�\̂Z[iê_Xj�̂__�ciadhlZX�Xhb\eZZ[d�qai�hX[�̂̀d�èlaicaîZ[d�èZa�Z][��ia|[lZ�X]̂__�b[�à�Z][�~ccia{[d��eXZ�aq�� Ẑ[iê_X�̂̀d���hec\[̀Z�chb_eX][d�bY�Z][�rsm�y��� Ẑ[iê_X��hi[̂hj�\aXZ�i[l[̀Z�[deZeàft�uvwvxvw��][̀�i[�hei[dj�aqq�XeZ[�XZaîz[�X]̂__�b[�Z][�i[XcàXebe_eZY�aq�Z][�kàZîlZaif�}q�\̂Z[iê_X�̂i[�XZai[d�aqq�XeZ[j�Z][�kàZîlZai�X]̂__�qhìeX]�ciaaq�aq�ZeZ_[�bY�yǹ[i�̂̀d�cia{ed[�̂�l[iZeqel̂Z[�aq�èXhî̀ l[�d[\àXZîZèz�̂d[�ĥZ[�èXhî̀ l[�la{[îz[f�t�uvwvxv���][�kàZîlZai�X]̂__�d[_e{[i�̂__�\̂Z[iê_X�̂Z�Xhl]�Ze\[X�̂X�ne__�[̀Xhi[�Xc[[dY�̂̀d�h̀èZ[iihcZ[d�ciazi[XX�aq�Z][��aioft�uvwvxvx��][�kàZîlZai�X]̂__�[̀qail[�XZielZ�deXlec_è[�̂̀d�zaad�aid[i�̂\àz�Z][�kàZîlZai�X�[\c_aY[[X�̂̀d�aZ][i�c[iXàX�l̂iiYèz�ahZ�Z][��aiof��][�kàZîlZai�X]̂__�̀aZ�c[i\eZ�[\c_aY\[̀Z�aq�h̀qeZ�c[iXàX�ai�c[iXàX�̀aZ�ciac[i_Y�Xoe__[d�è�ẐXoX�̂XXez̀[d�Za�Z][\f��][�yǹ[i�i[X[i{[X�Z][�iez]Z�Za�ab|[lZ�Za�kàZîlZai�X�hX[�aq�c[iXàX�n]a�̂cc[̂i�h̀qeZ�ai�̀aZ�Xoe__[d�è�Z][�ẐXoX�̂XXez̀[d�Za�Z][\f��m]ah_d�̂̀Y�deXaid[i_Yj�èla\c[Z[̀Zj�h̀qeZj�h̀Xoe__[d�ai�ab|[lZeà b̂_[�c[iXà�b[�]ei[d�ai�[\c_aY[d�bY�Z][�kàZîlZaij�hcà�ai�̂bahZ�Z][��i[\eX[X�aq�Z][�yǹ[ij�qai�̂̀Y�chicaX[�ai�è�̂̀Y�l̂ĉleZYj�Z][Y�X]̂__j�hcà�i[�h[XZ�aq�Z][�yǹ[ij�b[�i[\a{[d�qia\�Z][��ia|[lZ�̂̀d�̀aZ�̂ẑè�b[�̂XXez̀[d�Z][i[à�neZ]ahZ�Z][�nieZZ[̀�c[i\eXXeà�aq�Z][�yǹ[ift�uvwvxv���̀_[XX�aZ][ineX[�XẐZ[d�è�Z][�kàZîlZ��alh\[̀ZX�ai�Z][�beddèz�i[�hei[\[̀ZXj�Z][�kàZîlZaij�neZ]è����d̂YX�aq�i[l[ecZ�aq�Z][�Xez̀[d�kàZîlZj�X]̂__�qhìeX]�è�nieZèz�Z][�yǹ[i�Z]iahz]�Z][�kàXZihlZeà��^̀ ẑ[i�̂̀d�~il]eZ[lZ�̂�_eXZ�X]anèz�Z][�̀̂\[�aq�Z][�\̂ h̀q̂lZhi[i�ciacaX[d�Za�b[�hX[d�qai�[̂l]�aq�Z][�ciadhlZX�ed[̀Zeqe[d�è�Z][�mc[leqel̂ZeàXj�̂̀d�n][i[�̂cc_el̂b_[j�Z][�̀̂\[�aq�Z][�èXẐ__èz�mhblàZîlZaif���][�~il]eZ[lZ�ne__�cia\cZ_Y�i[c_Y�Za�Z][�kàZîlZai�è�nieZèz�XẐZèz�n][Z][i�ai�̀aZ�Z][�yǹ[i�ai�~il]eZ[lZj�̂qZ[i�dh[�è{[XZeẑZeàj�]̂X�i[̂Xà b̂_[�ab|[lZeà�Za�̂̀Y�Xhl]�ciacaX[d�\̂ h̀q̂lZhi[i�ai�èXẐ__[if��}q�̂d[�ĥZ[�d̂Ẑ�à�̂�ciacaX[d�\̂ h̀q̂lZhi[i�ai�èXẐ__[i�eX�àZ�̂{̂e_̂b_[j�Z][�~il]eZ[lZ�\̂Y�XẐZ[�Z]̂Z�̂lZeà�ne__�b[�d[q[ii[d�h̀Ze_�Z][�kàZîlZai�cia{ed[X�̂ddeZeà _̂�d̂Ẑf��ĝe_hi[�aq�Z][�yǹ[i�ai�~il]eZ[lZ�Za�cia\cZ_Y�i[c_Y�X]̂__�làXZeZhZ[�̀aZel[�aq�̀a�i[̂Xà b̂_[�ab|[lZeàf��ĝe_hi[�Za�ab|[lZ�Za�̂�\̂ h̀q̂lZhi[i�ai�èXẐ__[i�X]̂__�̀aZ�làXZeZhZ[�̂�n̂e{[i�aq�Z][�i[�hei[\[̀ZX�aq�Z][�kàZîlZ��alh\[̀ZXj�̂̀d�ciadhlZX�qhìeX][d�bY�Z][�_eXZ[d�\̂ h̀q̂lZhi[i�X]̂__�làqai\�Za�Xhl]�i[�hei[\[̀ZX�t�uvwv���][�kàZîlZai�n̂iî̀ ZX�Z]̂Z�eZ�]̂X�zaad�ZeZ_[�Za�̂__�\̂Z[iê_X�hX[d�bY�eZ�èj�à�ai�è�là [̀lZeà�neZ]�Z][��aiof�ra�\̂Z[iê_X�ai�Xhcc_e[X�X]̂__�b[�chil]̂X[d�bY�Z][�kàZîlZai�ai�̂̀ Y�aq�eZX�mhblàZîlZaiX�Z]̂Z�̂i[�Xhb|[lZ�Za�̂̀ Y�
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XYZ[[\]�̂_̀[aZa\b�X_cde[e_cZ]�fZ]\b�_̀�_[Y\̀�Zà\\̂\c[�gh�iYeXY�Zc�ec[\̀\f[�ef�̀\[Zec\d�gh�[Y\�f\]]\̀jk�lmnmo�pY\�q_c[̀ZX[_̀�fYZ]]�̂Zr\�\s\̀h�̀\Zf_cZg]\�\tt_̀[�[_�Zs_ed�]Zg_̀�defuv[\f�Zcd�[_�ecfv]Z[\�[Y\�wic\̀b�x̀XYe[\X[�Zcd�q_cf[̀vX[e_c�yZcZa\̀�t̀_̂ �[Y\�\tt\X[f�_t�]Zg_̀�defuv[\f�fY_v]d�Zch�Z̀ef\j�pY\̀\�fYZ]]�g\�c_�f[̀er\fb�ueXr\[ecab�i_̀r�f[_uuZa\fb�f]_id_icfb�_̀�_[Y\̀�def̀vu[es\�ZX[ese[h�Z[�[Y\�z̀_{\X[�t_̀�Zch�̀\Zf_c�gh�Zch_c\�\̂u]_h\d�_̀�\caZa\d�gh�[Y\�q_c[̀ZX[_̀�[_�u\̀t_̀̂ �e[f�u_̀[e_c�_t�[Y\�|_̀rj�pY\̀\�fYZ]]�g\�c_�]_Xr_v[�Z[�[Y\�z̀_{\X[�gh�[Y\�q_c[̀ZX[_̀j�pY\�q_c[̀ZX[_̀�fYZ]]�g\�̀\fu_cfeg]\�t_̀�ù_sedeca�[Y\�̂Zcu_i\̀�̀\}vè\d�[_�ù_X\\d�ie[Y�[Y\�|_̀r�vcd\̀�Zch�XèXv̂ f[ZcX\j�~_̀�[Y\�uv̀u_f\f�_t�[Yef��\X[e_cb�\s\̀h�̀\Zf_cZg]\�\tt_̀[�fYZ]]�ecX]vd\b�gv[�c_[�c\X\ffZ̀e]h�g\�]êe[\d�[_�m� Ẑr\�Z]]�c\X\ffZ̀h�Z̀̀Zca\̂\c[f�[_�̀\X_cXe]\b�ie[Y_v[�d\]Zhb�dẐZa\�_̀�X_f[�[_�[Y\�wic\̀�Zcd�ie[Y_v[�\̀X_v̀f\�[_�[Y\�x̀XYe[\X[b�[Y\�q_cf[̀vX[e_c�yZcZa\̀�_̀�[Y\�wic\̀b�Zch�X_ct]eX[�g\[i\\c�e[f�xà\\̂\c[�ie[Y�[Y\�wic\̀�Zcd�Zch�Zà\\̂\c[f�_̀�̀\av]Z[e_cf�_t�Zch�recd�Z[�Zch�[ê\�ec�t_̀X\�Ẑ_ca�̂\̂g\̀f�_̀�X_vcXe]f�iYeXY�̀\av]Z[\�_̀�def[ecavefY�iYZ[�ZX[ese[e\f�fYZ]]�c_[�g\�ecX]vd\d�ec�[Y\�i_̀r�_t�Zch�uZ̀[eXv]Z̀�[̀Zd\�m� \̀}vèeca�\̂u]_h\\fb��vgX_c[̀ZX[_̀fb�fvuu]e\̀f�Zcd�_[Y\̀f�[_�vf\�̀\f\̀s\�aZ[\f�iYeXY�fYZ]]�g\�\f[Zg]efY\d�t_̀�[Y\�z̀_{\X[�ml \̀Z̀̀Zcaeca�i_̀r�fXY\dv]\f�t_̀�[Y\�q_c[̀ZX[_̀�f�|_̀r�_̀�[Y\�i_̀r�_t�e[f��vgX_c[̀ZX[_̀f��Zcdmn ecX]vdeca�ec�q_c[̀ZX[_̀�f�Zà\\̂\c[f�ie[Y�e[f��vgX_c[̀ZX[_̀f�[Y\�̀eaY[�[_�tv]]h�êu]\̂\c[�Z]]�ù_sefe_cf�_t�[Yef��\X[e_cjk�lmnmom���c�XZf\�[Y\�ù_à\ff�_t�[Y\�|_̀r�ef�\tt\X[\d�gh�Zch�vcdv\�d\]Zh�ec�tv̀cefYeca�_̀�ecf[Z]]eca�Zch�e[\̂f�_̀�Ẑ[\̀eZ]f�_̀�\}veû \c[�̀\}vè\d�uv̀fvZc[�[_�[Y\�q_c[̀ZX[�g\XZvf\�_t�Z�X_ct]eX[�ecs_]seca�Zch�fvXY�]Zg_̀�Zà\\̂\c[�_̀�\̀av]Z[e_cb�[Y\�wic\̀�̂Zh�̀\}vè\�[YZ[�_[Y\̀�̂Z[\̀eZ]�_̀�\}veû \c[�_t�\}vZ]�recd�Zcd�}vZ]e[h�g\�ù_sed\d�uv̀fvZc[�[_�Z�qYZca\�ẁd\̀�_̀�q_cf[̀vX[e_c�qYZca\��è\X[es\�gv[�ec�c_�XZf\�fYZ]]�[Y\�Ẑ_vc[�_t�fvXY�XYZca\�g\�XYZ̀a\d�gh�[Y\�q_c[̀ZX[_̀�[_�[Y\�wic\̀�Zf�Zc�Zdde[e_cZ]�X_f[�[_�u\̀t_̀̂ �[Y\�|_̀rj�������������_�\�[\cfe_c�_t�[ê\�fYZ]]�g\�àZc[\d�t_̀�d\]Zhf�XZvf\d�gh�]Zg_̀�_̀�̂Z[\̀eZ]�defuv[\fj�������������Y_v]d�e[�g\X_̂ \�c\X\ffZ̀h�[_�X̀\Z[\�Z�f\uZ̀Z[\�\c[̀ZcX\�t_̀�Z�q_c[̀ZX[_̀�ecs_]s\d�ec�Z�defuv[\b�Z]]�X_f[f�Zff_XeZ[\d�ie[Y�X̀\Z[eca�[YZ[�\c[̀ZcX\�fYZ]]�g\�g_̀c\�gh�[Y\�q_c[̀ZX[_̀�ecs_]s\d�ec�[Y\�defuv[\j���vXY�X_f[f�fYZ]]�ecX]vd\b�gv[�c_[�]êe[\d�[_�feacZa\b�t\cXecab�[\̂u_̀Z̀h�̀_Zdf�Zcd�f\Xv̀e[h��u\̀f_cc\]�Zf�d\\̂\d�c\X\ffZ̀h�gh�[Y\�wic\̀�t_̀�[Y\�fZt\[h�_t�[Y\�_XXvuZc[f�_t�[Y\�fe[\jk�lmnmom��pY\�q_c[̀ZX[_̀�fYZ]]�\cfv̀\�[YZ[�e[f�|_̀r�X_c[ecv\f�vcec[\̀̀vu[\d�dv̀eca�[Y\�u\cd\cXh�_t�Z�]Zg_̀�defuv[\jk�lmnmom��pY\�q_c[̀ZX[_̀�fYZ]]�g\�]eZg]\�[_�[Y\�wic\̀�t_̀�Z]]�dẐZa\f�fvtt\̀\d�gh�[Y\�wic\̀�_XXv̀̀eca�Zf�Z�̀\fv][�_t�i_̀r�f[_uuZa\fb�f]_id_icfb�defuv[\f�_̀�f[̀er\f�Z̀efeca�t̀_̂ �[Y\�]Zg_̀�ùZX[eX\f�_t�[Y\�q_c[̀ZX[_̀�_̀�e[f��vgX_c[̀ZX[_̀fb��vuu]e\̀f�_̀��vg�fvgX_c[̀ZX[_̀fjk�lmnm��pY\�q_c[̀ZX[_̀�Zcd�e[f��vgX_c[̀ZX[_̀f�\̂u]_h\d�vu_c�[Y\�|_̀r�fYZ]]�Zged\�gh�Zcd�X_ct_̀̂ �ie[Y�Z]]�]Zg_̀�]Zif�Zcd�[_�Z]]�_[Y\̀�]Zifb�_̀decZcX\fb�Zcd�]\aZ]�̀\}vè\̂\c[f�c_i�_̀�Y\̀\Zt[\̀�Zuu]eXZg]\�[_�[Y\�|_̀r�Zcd�[Y\�X_cf[̀vX[e_c�Z̀\Zjk�lmnm���pY\�q_c[̀ZX[_̀�Zcd�e[f��vgX_c[̀ZX[_̀f�fYZ]]�g\�̀\fu_cfeg]\�t_̀�ù_[\X[e_c�_t�[Y\�|_̀rb�[Y\�i_̀r�_t��\uZ̀Z[\�_̀�_[Y\̀�q_c[̀ZX[_̀fb�Zcd�\�ef[eca�X_cf[̀vX[e_cb�g_[Y�_c�Zcd�_tt�[Y\�fe[\b�Zcd�ec�[Y\�\s\c[�_t�dẐZa\b�fYZ]]�̀\f[_̀\�[Y\�fẐ\�[_�[Y\�_̀eaecZ]�X_cde[e_c�Z[�c_�Zdde[e_cZ]�X_f[�[_�[Y\�wic\̀jk�lmnm����t�[Y\�|_̀r�ef�[_�g\�u\̀t_̀̂ \d�gh�[̀Zd\�vce_cfb�[Y\�q_c[̀ZX[_̀�fYZ]]b�ie[Y�[Y\�X_cf\c[�_t�[Y\�wic\̀�Zcd�[Y\�x̀XYe[\X[b�iYeXY�fYZ]]�c_[�g\�vc̀\Zf_cZg]h�ie[YY\]db�̂Zr\�Z]]�c\X\ffZ̀h�Z̀̀Zca\̂\c[f�[_�̀\X_cXe]\b�ie[Y_v[�d\]Zhb�dẐZa\b�_̀�X_f[�[_�[Y\�wic\̀b�Zch�X_ct]eX[�g\[i\\c�[Y\�q_c[̀ZX[��_Xv̂ \c[f�Zcd�Zch�Zà\\̂\c[f�_̀�̀\av]Z[e_cf�_t�Zch�recdb�Z[�Zch�[ê\�ec�t_̀X\�Ẑ_ca�̂\̂g\̀f�_̀�X_vcXe]f�[YZ[�̀\av]Z[\�_̀�def[ecavefY�iYZ[�ZX[ese[e\f�Z̀\�ecX]vd\d�ec�[Y\�i_̀r�_t�Zch�uZ̀[eXv]Z̀�[̀Zd\jk�lmnm����_�c\i�Zfg\f[_f�X_c[Zececa�gve]deca�̂Z[\̀eZ]f�fYZ]]�g\�vf\d�ec�X_cf[̀vX[e_cj��_�̂Z[\̀eZ]f�X_c[Zececa�Zfg\f[_f�ec�Zch�t_̀̂ �fYZ]]�g\�vf\d�ecb�_cb�_̀�Z̀_vcd�[Y\�wic\̀�f�gve]decaf�
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XYZ[�YZ�\]̂_Z̀]ab�̂c]̂�̂c_�def_Zg�hYfb̂Ziĵ̀Yf�k]f]l_Z�YZ�mZjc̀̂_ĵ�Z_n_ĵb�]b�o]̀àfl�̂Y�jYfoYZ\�̂Y�̂c_�Z_pìZ_\_f̂b�Yo�̂c_�hYf̂Z]ĵ�qYji\_f̂br�sc_�oYZ_lỲfl�e]ZZ]f̂t�Yuàl]̂̀Yfb�bc]aa�biZv̀v_�jY\wa_̂̀Yf�YZ�̂_Z\̀f]̂̀Yf�Yo�̂c_�hYf̂Z]ĵg�]Z_�fŶ�à\̀ _̂x�ut�̂c_�wZYv̀b̀Yfb�Yo�mẐ̀ja_�yzg�]fx�]Z_�̀f�]xx̀̂ Ỳf�̂Y�]fx�fŶ�̀f�à\̀ ]̂̀̂Yf�Yo�]ft�Ŷc_Z�e]ZZ]f̂tg�Z̀lĉ�YZ�Z_\_xt�b_̂�oYẐc�̀f�̂c_�hYf̂Z]ĵ�qYji\_f̂b�YZ�Ŷc_Zèb_�wZ_bjZ̀u_x�ut�a]er{�|}~}��maa�\]̂_Z̀]ag�_pìw\_f̂g�YZ�Ŷc_Z�bw_j̀]a�e]ZZ]f̂̀_b�Z_pìZ_x�ut�̂c_�hYf̂Z]ĵ�qYji\_f̂b�bc]aa�u_�̀bbi_x�̀f�̂c_�f]\_�Yo�̂c_�def_Zg�YZ�bc]aa�u_�̂Z]fbo_Z]ua_�̂Y�̂c_�def_Zg�]fx�bc]aa�jY\\_fj_�̀f�]jjYZx]fj_�è ĉ��_ĵ̀Yf��r�r�rsc_�hYf̂Z]ĵYZ�e]ZZ]f̂b�̂c_�XYZ[�]fx�̀̂b�w_ZoYZ\]fj_�̂Y�̂c_�def_Z�ifjYfx̀̂ Ỳf]aatr�sc_�hYf̂Z]ĵYZ�bc]aa�w_ZoYZ\�]aa�e]ZZ]f̂t�Yuàl]̂̀Yfb�]fx�Z_bwYfb̀ùà̀̂_b�oYZ�̂c_�XYZ[�ifx_Z�̂c_�hYf̂Z]ĵ�qYji\_f̂br�sc_�hYf̂Z]ĵYZg�]̂�̀̂b�Yef�_�w_fb_g�bc]aa�Z_\_xt�x_o_ĵb�xi_�̂Y�̀\wZYw_Z�]fx�YZ�x_o_ĵ̀v_�eYZ[\]fbc̀w�YZ�\]̂_Z̀]ab�]ww_]Z̀fl�è ĉ̀f���������������Yo�̂c_�hYf̂Z]ĵYZ�jY\wa_̂̀fl�̂c_�XYZ[�YZ�bijc�aYfl_Z�w_Z̀Yx�]b�\]t�u_�b_̂�oYẐc�̀f�̂c_�hYf̂Z]ĵ�qYji\_f̂b���hYZZ_ĵ̀Yf��_Z̀Yx��g�]b�oiẐc_Z�x_bjZ̀u_x�̀f�mẐ̀ja_�yz�Yo�̂c̀b�mlZ__\_f̂r��wYf�jY\wa_̂̀Yf�Yo�̂c_�XYZ[g�̂c_�hYf̂Z]ĵYZ�bc]aa�]bb̀lf�]fx�wZYv̀x_�̂Y�̂c_�def_Z�]aa�eZ̀̂_̂f�e]ZZ]f̂̀_b�]fx�li]Z]f̂__b�oZY\��iujYf̂Z]ĵYZbg�biwwà_Zbg�]fx�\]̂_Z̀]a�YZ�_pìw\_f̂�\]fio]ĵiZ_Zbr�sc_�hYf̂Z]ĵYZ�bc]aa�oiaat�jYYw_Z]̂_�è ĉ�̂c_�def_Z�̀f�̂c_�_v_f̂�̂c_�def_Z�wiZbi_b�Z_\_x̀_b�ifx_Z�]ft�e]ZZ]f̂̀_b�YZ�li]Z]f̂__b�]bb̀lf_x�̂Y�̂c_�def_Zr�sc_�hYf̂Z]ĵYZ�]j[fYea_xl_b�̂c]̂�̀̂b�Yuàl]̂̀Yfb�̂Y�ĉ_�def_Z�ifx_Z�̂c̀b��_ĵ̀Yf��r�rz�]fx�ifx_Z��_ĵ̀Yf�yzrz�]Z_�nỲf̂�]fx�b_v_Z]a�è ĉ�̀̂b��iujYf̂Z]ĵYZbg�biwwà_Zbg�v_fxYZb�]fx�\]fio]ĵiZ_Zb�Yo�]aa�\]̂_Z̀]ab�]fx�_pìw\_f̂�biwwà_x�Yf�]jjYif̂�Yo�̂c_�XYZ[r�sc_�hYf̂Z]ĵYZ�̀b�Z_bwYfb̀ua_�oYZ�]aa�c]Z\�j]ib_x�ut�̀̂b�o]̀aiZ_�̂Y�\]̀f̂]̀f�_pìw\_f̂�]fx�\]̂_Z̀]ab�̀fb̂]aa_x�̂cZYilc�̂c_�hYf̂Z]ĵYZ�b�jY\wa_̂̀Yf�Yo�̀̂b�XYZ[r�sc_�Z_pìZ_\_f̂b�Yo�̂c̀b��_ĵ̀Yf��r��èaa�jYf̂̀fi_�fŶè ĉb̂]fx̀fl�̂_Z\̀f]̂̀Yf�Yo�̂c_�hYf̂Z]ĵYZ�oYZ�]ft�Z_]bYfr�sc_�oYZ_lỲfl�e]ZZ]f̂t�Yuàl]̂̀Yfb�]Z_�fŶ�à\̀ _̂x�ut�̂c_�wZYv̀b̀Yfb�Yo�mẐ̀ja_�yzg�xY�fŶ�à\̀ �̂̂c_�def_Z�b�]bb_Ẑ̀Yf�Yo�]�uZ_]jc�Yo�e]ZZ]f̂t�Yuàl]̂̀Yfb�oYaaYèfl�̂c_�̂cZ__�t_]Z�hYZZ_ĵ̀Yf��_Z̀Yxg�]fx�]Z_�̀f�]xx̀̂ Ỳf�Ŷ�]fx�fŶ�̀f�à\̀ ]̂̀̂Yf�Yo�]ft�Ŷc_Z�e]ZZ]f̂t�b_̂�oYẐc�̀f�̂c_�hYf̂Z]ĵ�qYji\_f̂b�YZ�Z_pìZ_x�ut�a]er{�|}~}|��Y�e]ZZ]f̂̀_b�YZ�li]Z]f̂__b�ut�̂c_�hYf̂Z]ĵYZ�èaa�x_wZ̀v_�̂c_�def_Z�Yo�]ft�j]ib_�Yo�]ĵ̀Yfg�Z̀lĉg�YZ�Z_\_xt�Ŷc_Zèb_�]v]̀a]ua_�oYZ�uZ_]jc�Yo�]ft�Yo�̂c_�wZYv̀b̀Yfb�Yo�̂c_�hYf̂Z]ĵ�qYji\_f̂br�sc_�hYZZ_ĵ̀Yf��_Z̀Yx�xY_b�fŶ�à\̀ �̂̂c_�̂̀\_�̀f�ec̀jc�̂c_�def_Z�\]t�wiZbi_�]ft�bijc�]ĵ̀Yfg�Z̀lĉg�YZ�Z_\_xtr����������sc_�hYf̂Z]ĵYZ�bc]aa�x_àv_Z�̂Y�̂c_�def_Z�iwYf�jY\wa_̂̀Yf�Yo�]aa�eYZ[�ifx_Z�̀̂b�hYf̂Z]ĵg�̀̂b�eZ̀̂_̂f�li]Z]f̂__�\]x_�Yî�̂Y�̂c_�def_Z�̀f�]�oYZ\�]jj_ŵ]ua_�̂Y�̂c_�def_Zg�li]Z]f̂__̀fl��]fx�c_�xY_b�bY�li]Z]f̂__��]aa�Yo�̂c_�XYZ[�ifx_Z�̂c_�hYf̂Z]ĵ�̂Y�u_�oZ__�oZY\�o]iât�\]̂_Z̀]abg�]fx�oZ__�oZY\�̀\wZYw_Z�eYZ[\]fbc̀wg�]fx�li]Z]f̂__b�]l]̀fb̂�̀fniZt�oZY\�wZYw_Z�]fx�ibi]a�e_]Z�]fx�]l̀flr��sc̀b�li]Z]f̂__�bc]aa�u_�\]x_�̂Y�jYv_Z��]fx�xY_b�jYv_Z��]�w_Z̀Yx�Yo�̂eY��z��t_]Zb�oZY\�̂c_�x]̂_�Yo��iub̂]f̂̀]a�hY\wa_̂̀Yf�]aa�eYZ[�ifx_Z�̂c_�hYf̂Z]ĵg�YZ�oYZ�]�aYfl_Z�w_Z̀Yx�ec_Z_�bY�b̂̀wia]̂_x�̀f�̂c_�hYf̂Z]ĵ�qYji\_f̂br{�|}~} �maa�Z_pìZ_x�\]̀f̂_f]fj_�bc]aa�u_�̂c_�hYf̂Z]ĵYZ�b�Z_bwYfb̀ùà̂t�if̂̀a�̂c_�def_Z�c]b�]jj_ŵ_x�̂c_��ZYn_ĵ�]b�jY\wa_̂_g�]aa�Z_pìZ_x�\]̀f̂_f]fj_�]fx�ib_Z�b�\]fi]ab�c]v_�u__f�̂iZf_x�Yv_Z�̂Y�̂c_�def_Zg�]fx�̂c_�def_Z�b�x_b̀lf]̂_x�w_ZbYff_a�c]v_�u__f�̀fb̂Ziĵ_x�̀f�̂c_�\]̀f̂_f]fj_�]fx�Yw_Z]̂̀Yf�Yo�]aa�]wwàj]ua_�\]̂_Z̀]abr�sc̀b�\]̀f̂_f]fj_�bc]aa�f̀jaix_�]�jY\wa_̂_�̂iZfYv_Z�wZYj_xiZ_�]̂�̂c_�̂̀\_�Yo�jY\wa_̂̀Yfg�̀fjaix̀fl�jY\wa_̂_�ja_]f̀flg�̂_b̂̀fl�]fx�]xnib̂\_f̂r�sc_�hYf̂Z]ĵYZ�bc]aa�[__w�Z_jYZxb�Yo�]aa�bijc�\]̀f̂_f]fj_�w_ZoYZ\_x�]b�Z_pìZ_x�ut�̂c̀b��_ĵ̀Yfg�̀fjaix̀fl�eYZ[�w_ZoYZ\_x�]fx�̂̀\_b�]fx�x]̂_b�Yf�ec̀jc�̀̂�e]b�w_ZoYZ\_xr�sc_b_�Z_jYZxb�bc]aa�u_�̂iZf_x�Yv_Z�̂Y�̂c_�def_Z�]̂�jaYb_Yîr{�|}~}~��_̀̂c_Z�òf]a�w]t\_f̂�fYZ�wZYv̀b̀Yf�̀f�̂c_�hYf̂Z]ĵ�qYji\_f̂b�fYZ�w]Ẑ̀]a�YZ�_f̂̀Z_�Yjjiw]fjt�Yo�wZ_\̀b_b�ut�def_Z�bc]aa�jYfb̂̀ î̂_�]f�]jj_ŵ]fj_�Yo�XYZ[�fŶ�xYf_�̀f�]jjYZx]fj_�è ĉ�̂c_�hYf̂Z]ĵ�qYji\_f̂b�YZ�Z_à_v_�̂c_�hYf̂Z]ĵYZ�Yo�à]ùà̂t�̀f�Z_bw_ĵ�̂Y�]ft�_�wZ_bb�e]ZZ]f̂̀_b�YZ�Z_bwYfb̀ùà̀̂_b�oYZ�o]iât�YZ�x_o_ĵ̀v_�\]̂_Z̀]ab�YZ�eYZ[\]fbc̀wr¡¢£¤�¥¦sc_�§�j_ŵ�]b�Ŷc_Zèb_�bw_j̀ò_xg�̂c_�hYf̂Z]ĵYZ�bc]aa�w]t�b]a_bg�jYfbi\_Zg�ib_�]fx�b̀\̀a]Z�̂]�_b�oYZ�̂c_�XYZ[�YZ�wYẐ̀Yfb�̂c_Z_Yo�wZYv̀x_x�ut�̂c_�hYf̂Z]ĵYZ�̂c]̂�]Z_�a_l]aat�_f]ĵ_x�ec_f�ùxb�]Z_�Z_j_̀v_x�YZ�f_lŶ̀]̂̀Yfb�jYfjaix_xg�ec_̂c_Z�YZ�fŶ�t_̂�_oo_ĵ̀v_�YZ�\_Z_at�bjc_xia_x�̂Y�lY�̀f̂Y�_oo_ĵr{�|}̈}¥�sc_�def_Z�̀b�_�_\ŵ�oZY\�w]t\_f̂�Yo�o_x_Z]ag�b̂]̂_g�]fx�aYj]a�b]a_b�]fx�jY\w_fb]̂̀Yf�ib_�̂]�_b�Yf�]aa�biwwà_b�]fx�\]̂_Z̀]ab�̀fjYZwYZ]̂_x�̀f̂Y�]fx�u_jY\̀fl�]f�̀f̂_lZ]a�jY\wYf_f̂�w]Ẑ�Yo�̂c_�b̂ZiĵiZ_bg�uìax̀flbg�YZ�Z_]a�wZYw_Ẑt�wiZbi]f̂�̂Y�̂c̀b�hYf̂Z]ĵr��ijc�̂]�_b�]Z_�̂c_Z_oYZ_�fŶ�̂Y�u_�̀fjaix_x�̀f�̂c_�hYf̂Z]ĵYZ�b�ùx�YZ�̂c_�hYf̂Z]ĵ��i\r�sc_�def_Z�bc]aa�x_àv_Z�̂Y�̂c_�hYf̂Z]ĵYZ�̂c_�]wwZYwZ̀]̂_�_�_\ŵ̀Yf�j_Ẑ̀òj]̂_�Z_pìZ_x�̂Y�u_�biwwà_x�ut�̂c_�def_Zg�]fx�ĉ_�hYf̂Z]ĵYZ�]fx�̀̂b��iujYf̂Z]ĵYZb�]fx�\]̂_Z̀]a\_f�bc]aa�u_�bYa_at�Z_bwYfb̀ua_�oYZ�Yû]̀f̀fl�]fx�x_àv_Z̀fl�]ft�]fx�]aa�_�_\ŵ̀Yf�YZ�Ŷc_Z�j_Ẑ̀òj]̂_b�]fx�oYZ�oiZf̀bc̀fl�]�hYf̂Z]ĵYZ�§�_\ŵ��iZjc]b_�h_Ẑ̀òj]̂_�YZ�Ŷc_Z�]wwZYwZ̀]̂_�
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XYZ[\]\X̂[Y_�[̀�̂aa�bYZ_̀c_d�]\Ze_d�̀Z�X̀Zb̀Ẑ[\̀c_�]Z̀e�fg̀e�[gYh�biZXĝ_Y�_ibba\Y_d�ê[YZ\̂a_d�̂cj�Yki\beYc[�]̀Z�[gY�bYZ]̀ZêcXY�̀]�[gY�l Z̀mno�pqrqsqs�tgY�ùc[ẐX[̀Zv_�̂[[Yc[\̀c�\_�X̂aaYj�[̀�]̂X[�[ĝ[�ê[YZ\̂a_�c̀[�̂X[îaah�\cX̀Zb̀Ẑ[Yj�\c[̀�l Z̀m�f\aa�c̀[�wY�YxYeb[�]Z̀e�b̂heYc[�̀]�_̂aY_�̀Z�X̀ebYc_̂[\cy�i_Y�[̂xY_d�̂cj�[gY�ùc[ẐX[̀Z�̂cj�\[_�ziwX̀c[ẐX[̀Z�_ĝaa�wY�ZY_b̀c_\waY�]̀Z�̂cj�_ĝaa�b̂h�̂ch�̂cj�̂aa�̂bba\X̂waY�[̂xY_n�tg\_�f\aa�̂bbah�[̀�_iXg�[g\cy_�̂_{qs X̀c_[ZiX[\̀c�êXg\cYZh�̂cj�Yki\beYc[�\cXaij\cy�ZYc[̂a_�̀Z�ZYb̂\Z�b̂Z[_|q} tgY�ùc[ẐX[̀Zv_�̀]]\XY�_ibba\Y_|qp tgY�ùc[ẐX[̀Zv_�_ibba\Y_d�[̀̀ a_�̂cj�e\_XYaâcỲi_�Yki\beYc[�\cXaij\cy�]̀Ze_d�ê[YZ\̂a_d�̂cj�_X̂]]̀aj\cy�~fgY[gYZ�biZXĝ_Yj�̀Z�ZYc[Yj�|q� [Yeb̀ẐZh�gŶ[|q� [YaYbg̀cY�̀Z�YaYX[Z\X�_YZ�\XY_|�̂cjqr ĉh�̀[gYZ�\[Ye_�biZXĝ_Yj�̀Z�ZYc[Yj�wh�[gY�ùc[ẐX[̀Z�]̀Z�[gY�ùc[ẐX[̀Zv_�i_Y�\c�bYZ]̀Ze\cy�\[_�l Z̀m�ĉj�c̀[�\cX̀Zb̀Ẑ[Yj�\c[̀�ZŶa[hno�pqrq}�tgY�ùc[ẐX[̀Z�̂XXYb[_�]iaa�̂cj�YxXai_\�Y�a\̂w\a\[h�]̀Z�b̂heYc[�̀]�̂ch�̂cj�̂aa�X̀c[Z\wi[\̀c_d�̂__Y__eYc[_�̀Z�[̂xY_�]̀Z�icYebàheYc[�\c_iẐcXY�̀Z�̀aj�̂yY�\c_iẐcXYd�̀Z�̂cci\[\Y_�c̀f�̀Z�gYZŶ][YZ�\eb̀_Yj�wh�[gY�ỳ�YZceYc[�̀]�[gY��c\[Yj�z[̂[Y_d�̀Z�wh�[gY�ỳ�YZceYc[�̀]�̂ch�X\[hd�X̀ic[h�̀Z�_[̂[Y�̀]��c\[Yj�z[̂[Y_d�fg\Xg�̂ZY�eŶ_iZYj�wh�_̂âZ\Y_�̀Z�[̀gYZ�ZYeicYẐ[\̀c�b̂\j�[̀�bYZ_̀c_�YebàhYj�wh�[gY�ùc[ẐX[̀Z�̀Z�̂ch�ziwX̀c[ẐX[̀Z�]̀Z�l Z̀m�bYZ]̀ZeYj�icjYZ�[g\_�ùc[ẐX[no�pq�qs��caY__�̀[gYZf\_Y�bZ̀�\jYj�\c�[gY�ùc[ẐX[��̀XieYc[_d�[gY��fcYZd�̂__\_[Yj�wh�[gY�ùc_[ZiX[\̀c�� ĉ̂yYZd�_ĝaa�_YXiZY�̂cj�b̂h�]̀Z�[gY�wi\aj\cy�bYZe\[n�tgY�ùc[ẐX[̀Z�_ĝaa�_YXiZY�̂cj�b̂h�]̀Z�̀[gYZ�bYZe\[_d�]YY_d�a\XYc_Y_d�̂cj�\c_bYX[\̀c_�wh�ỳ�YZceYc[�̂yYcX\Y_�cYXY__̂Zh�]̀Z�tgY�ùc[ẐX[̀Z�_ĝaad�̂_�_̀ c̀�̂_�bẐX[\X̂waYd�]iZc\_g�[gY��fcYZd��ZXg\[YX[d�̂cj�ùc_[ZiX[\̀c�� ĉ̂yYZ�f\[g�X̀b\Y_�̀Z�XYZ[\]\X̂[Y_�̀]�̂aa�bYZe\[_d�]YY_d�a\XYc_Y_d�̂cj�\c_bYX[\̀c_�cYXY__̂Zh�]̀Z�[gY�bZ̀bYZ�YxYXi[\̀c�̂cj�X̀ebaY[\̀c�̀]�[gY�l Z̀m�[ĝ[�̂ZY�Xi_[̀êZ\ah�_YXiZYj�̂][YZ�YxYXi[\̀c�̀]�[gY�ùc[ẐX[�̂cj�aYŷaah�ZYki\ZYj�̂[�[gY�[\eY�w\j_�̂ZY�ZYXY\�Yj�̀Z�cYỳ[\̂[\̀c_�X̀cXaijYjnl Z̀md�\cXaij\cyd�f\[g̀i[�a\e\[̂[\̀cd�̂aa�̂bba\X̂waY�wi\aj\cy�bYZe\[_�̀[gYZ�[ĝc�[g̀_Y�ZYki\ZYj�̀]�[gY��fcYZ�icjYZ�zYX[\̀c_��n�n�n��aa�\c_bYX[\̀c�]YY_�̂cj�̀[gYZ�X̀_[_�̀]�_iXg�bYZe\[_�̂cj�a\XYc_Y_�ZYki\ZYj�[̀�wY�̀w[̂\cYj�wh�[gY�ùc[ẐX[̀Z�̂_�êh�wY�\eb̀_Yj�wh�̂ch�eic\X\b̂a�̀Z�̀[gYZ�Yc[\[h�_ĝaa�wY�b̂\j�wh�[gY�ùc[ẐX[̀Z�̂cj�_ĝaa�c̀[�_YZ�Y�̂_�[gY�ŵ_\_�]̀Z�̂ch�\cXZŶ_Y�\c�[gY�ùc[ẐX[�zieno�pq�q}�tgY�ùc[ẐX[̀Z�_ĝaa�X̀ebah�f\[g�f\[gd�̂cj�y\�Y�c̀[\XY_�ZYki\ZYj�wh�whd�̂bba\X̂waY�âf_d�_[̂[i[Y_d�̀Zj\ĉcXY_d�X̀jY_d�ZiaY_�̂cj�ZYyiâ[\̀c_d�̂cj�âf]ia�̀ZjYZ_�̀]�biwa\X�̂i[g̀Z\[\Y_�̂bba\X̂waY�[̀�bYZ]̀ZêcXY�̀]�[gY�l Z̀mn��]�[gY�ùc[ẐX[̀Z�]̂\a_�[̀�y\�Y�_iXg�c̀[\XY_d�\[�_ĝaa�wY�a\̂waY�]̀Z�̂cj�_ĝaa�\cjYec\]h�̂cj�g̀aj�ĝZeaY__�~̂��[gY��fcYZd�\[_�X̀c_ia[̂c[_d�YebàhYY_d�̀]]\XYZ_�̂cj�̂yYc[_�̂cj�~w��[gY��ZXg\[YX[d�ùc_[ZiX[\̀c�� ĉ̂yYZ�̂cj�[gY\Z�X̀c_ia[̂c[_d�YebàhYY_d�̀]]\XYZ_�̂cj�̂yYc[_�̂ŷ\c_[�̂ch�ZY_ia[\cy�]\cY_d�bYĉa[\Y_d��ijyeYc[_d�̀Z�ĵêyY_d�\cXaij\cy�ZŶ_̀ĉwaY�[̂[̀ZcYhv_�]YY_d�\eb̀_Yj�̀c�̀Z�\cXiZZYj�wh�[gY�b̂Z[\Y_�\cjYec\]\Yj�gYZYicjYZno�pq�q}qs��c�̂XX̀ZĵcXY�f\[g��Yf��̀Zm�z[̂[Y��̂ẁZ��̂f��Z[\XaY��d�zYX[\̀c����d�_iwjn���̂~̂�d�[gY�ùc[ẐX[̀Z�_ĝaa�_iwe\[�[̀�[gY��fcYZ�f\[g\c����ĵh_�̂][YZ�\__îcXY�̀]�ùc[ẐX[̀Zv_�]\Z_[�b̂hZ̀aad�̂cj�Y�YZh����ĵh_�[gYZŶ][YZd�̂�[Ẑc_XZ\b[�̀]�[gY�̀Z\y\ĉa�b̂hZ̀aa�ZYX̀Zjd�_iw_XZ\wYj�̂cj�̂]]\ZeYj�̂_�[ZiY�icjYZ�[gY�bYĉa[\Y_�̀]�bYZ�iZhno�pq�q}q}�tgY�ùc[ẐX[̀Z�_ĝaa�X̀ebah�f\[g�̂aa�̂bba\X̂waY��Yf��̀Zm�z[̂[Y��Yb̂Z[eYc[�̀]��̂ẁZ�ZYki\ZYeYc[_d�\cXaij\cy�[gY�bZ̀�\_\̀c�[ĝ[�Y�YZh�f̀ZmYZ�YebàhYj�\c�bYZ]̀ZêcXY�̀]�̂�biwa\X�f̀Zm�X̀c[ẐX[�_ĝaa�wY�XYZ[\]\Yj�̂_�ĝ�\cy�X̀ebaY[Yj�̂c��z������g̀iZ�_̂]Y[h�[Ẑ\c\cy�X̀iZ_Yn�tgY�ùc[ẐX[̀Z�̂cj�\[_�ziwX̀c[ẐX[̀Z_�_ĝaa�wY�_̀aYah�ZY_b̀c_\waY�]̀Z�X̀eba\̂cXY�f\[g�[g\_�ZYki\ZYeYc[�f\[g�ZY_bYX[�[̀�[gY\Z�YebàhYY_n�tgY�ùc[ẐX[̀Zv_�̀Z�ziwX̀c[ẐX[̀Zv_�]̂\aiZY�[̀�X̀ebah�f\[g�[g\_�ZYki\ZYeYc[�_ĝaa�c̀[�[Ẑc_]YZ�̀Z�\c�̂ch�f̂h�\eb̀_Y�[gY�ZY_b̀c_\w\a\[h�]̀Z�f̀ZmYZ�_̂]Y[h�ib̀c�[gY��fcYZ�̀Z�[gY��ZXg\[YX[no�pq�qp��]�[gY�ùc[ẐX[̀Z�bYZ]̀Ze_�l Z̀m�mc̀f\cy�\[�[̀�wY�X̀c[ẐZh�[̀�̂bba\X̂waY�âf_d�_[̂[i[Y_d�̀Zj\ĉcXY_d�X̀jY_d�ZiaY_�ĉj�ZYyiâ[\̀c_d�̀Z�âf]ia�̀ZjYZ_�̀]�biwa\X�̂i[g̀Z\[\Y_d�[gY�ùc[ẐX[̀Z�_ĝaa�̂__ieY�̂bbZ̀bZ\̂[Y�ZY_b̀c_\w\a\[h�]̀Z�_iXg�l Z̀m�̂cj�_ĝaa�wŶZ�[gY�X̀_[_�̂[[Z\wi[̂waY�[̀�X̀ZZYX[\̀cn̂aa�X̀_[_�̂[[Z\wi[̂waY�[̀�[gY�X̀ZZYX[\̀c�[gYZỲ]�̀Z�ZYâ[Yj�[gYZY[̀d�\cXaij\cy�ZY\ewiZ_YeYc[�[̀�[gY��fcYZ�]̀Z�̂ch�̂jj\[\̀ĉa�_YZ�\XY_�ZYki\ZYj�̀]�[gY�ùc_[ZiX[\̀c�� ĉ̂yYZ�̀Z��ZXg\[YX[d�Z̀�ẁ[gd�̂_�fYaa�̂_�̂aa�]\cY_�̂cj�bYĉa[\Y_d�\]�̂chn
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WXYZ[�\]̂�\_�Ỳ�a\b_c�]̀�̂cd\e�X][�YZc�Ẁfg�̀f�\aYXhXYXc_�̀i�̀YZcf�j̀]Yf\aỲf_[�̀f�YZc�à]_YfbaYX̀]�̀f�̀kcf\YX̀]_�̀i�YZc�lW]cfm_�̀W]�ìfac_�̀f�nck\f\Yc�j̀]Yf\aỲf_op�qrstru�vZc�j̀]Yf\aỲf[�kf̀wkYde�\iYcf�xcX]y�\W\f̂ĉ�YZc�j̀]Yf\aY�\]̂�YZcfc\iYcf�\_�]cac__\fe�Ỳ�w\X]Y\X]�\�abffc]Y�_bxwXYY\d�_aZĉbdc[�_Z\dd�_bxwXY�\�_bxwXYY\d�_aZĉbdc�ìf�YZc�j̀]_YfbaYX̀]�z\]\ycfm_�\]̂�{faZXYcaYm_�\kkf̀h\do�vZc�{faZXYcaY�\]̂�j̀]_YfbaYX̀]�z\]\ycfm_�\kkf̀h\d�_Z\dd�]̀Y�xc�b]fc\_̀]\xde�̂cd\eĉ�̀f�WXYZZcd̂o�vZc�_bxwXYY\d�_aZĉbdc�_Z\dd�|}~�xc�à f̀̂X]\Yĉ�WXYZ�YZc�j̀]Yf\aỲfm_�à]_YfbaYX̀]�_aZĉbdc[�\]̂�|�~�\dd̀W�YZc�j̀]_YfbaYX̀]�z\]\ycf�\]̂�{faZXYcaY�fc\_̀]\xdc�YXwc�Ỳ�fchXcW�_bxwXYY\d_o��i�YZc�j̀]Yf\aỲf�i\Xd_�Ỳ�_bxwXY�\�_bxwXYY\d�_aZĉbdc[�̀f�i\Xd_�Ỳ�kf̀hX̂c�_bxwXYY\d_�X]�\aàf̂\]ac�WXYZ�YZc�\kkf̀hĉ�_bxwXYY\d�_aZĉbdc[�YZc�j̀]Yf\aỲf�_Z\dd�]̀Y�xc�c]YXYdĉ�Ỳ�\]e�X]afc\_c�X]�j̀]Yf\aY�nbw�̀f�c�Yc]_X̀]�̀i�j̀]Yf\aY�vXwc�x\_ĉ�̀]�YZc�YXwc�fc�bXfĉ�ìf�fchXcW�̀i�_bxwXYY\d_op�qrstrsrs�vXwc�X_�̀i�YZc�c__c]ac�ìf�YZX_��f̀�caYo�vZc�� f̀g�_Z\dd�xc�kcfìfwĉ�à]YX]b̀b_de�\]̂�WXYZ̀bY�X]YcffbkYX̀][�_̀�YZ\Y�\dd�� f̀g�a\]�xc�àwkdcYĉ�X]�YZc�YXwc�_cY�ìfYZ�X]�YZc�j̀]Yf\aY��̀abwc]Y_op�qrstrsru�vZc�_c�bc]ac�̀i�YZc�� f̀g�_Z\dd�xc�_aZĉbdĉ�WXYZ�YZc�lW]cf�_̀�\_�Ỳ�wX]XwX�c�X]Ycficfc]ac�WXYZ�YZc�lW]cfm_�b_c�̀i�c�X_YX]y�_YfbaYbfc_[�\]̂�YZc�lW]cfm_�\kkf̀h\d�_Z\dd�xc�̀xY\X]ĉ�kfX̀f�Ỳ�_Y\fYX]y�̀i�YZc�� f̀gop�qrstrsrq�vZc�j̀]Yf\aỲf�_Z\dd�à]ìfw�Ỳ�YZc�ẁ _Y�fcac]Y��f̀�caY�naZĉbdc[�\]̂�\dd�� f̀g�_Z\dd�xc�àwkdcYĉ�̀]�̀f�xcìfc�YZc�̂\Yc_�c_Y\xdX_Zĉ�X]�YZc�j̀]Yf\aY��̀abwc]Y_o�vZc�j̀]Yf\aỲf�_Z\dd�ẁ ]XỲf�YZc�kf̀yfc__�̀i�YZc�� f̀g�ìf�à]ìfw\]ac�WXYZ�YZc�fc�bXfcwc]Y_�̀i�YZc��f̀�caY�naZĉbdc�\]̂�_Z\dd�kf̀wkYde�\̂hX_c�YZc�lW]cf�\]̂�j̀]_YfbaYX̀]�z\]\ycf�̀i�\]e�̂cd\e_�̀f�k̀Yc]YX\d�̂cd\e_op�qrstrurs�vZc�j̀]_YfbaYX̀]�z\]\ycf�_Z\dd�kfck\fc[�kbxdX_Z[�\]̂[�if̀w�YXwc�Ỳ�YXwc[�fchX_c�\�w\_Ycf�X]Ycyf\Yĉ��f̀�caY�naZĉbdc�x\_ĉ�bk̀]�YZc�à]_YfbaYX̀]�_aZĉbdc_�_bxwXYYĉ�xe�YZc�h\fX̀b_��fXwc�j̀]Yf\aỲf_o��\Xdbfc�xe�YZc�j̀]Yf\aỲf�Ỳ�ibf]X_Z�\]e�fc�bXfĉ�_aZĉbdc�̀f�_aZĉbdc�fchX_X̀]�X]�\�YXwcde�w\]]cf�_Z\dd�c]YXYdc�YZc�j̀]_YfbaYX̀]�z\]\ycf�Ỳ�kfck\fc�\�_aZĉbdc�ìf�YZc�j̀]Yf\aỲfm_�� f̀g[�Ỳ�WZXaZ�YZc�j̀]Yf\aỲf�_Z\dd�xc�x̀b]̂op�qrstruru�vZc�j̀]Yf\aỲf�_Z\dd�à k̀cf\Yc�WXYZ�YZc�j̀]_YfbaYX̀]�z\]\ycf�X]�_aZĉbdX]y�\]̂�kcfìfwX]y�YZc�j̀]Yf\aỲfm_�� f̀g�Ỳ�\h̀X̂�à]idXaY[�̂cd\e�X]�̀f�X]Ycficfc]ac�WXYZ�YZc�� f̀g�̀i�̀YZcf�j̀]Yf\aỲf_�̀f�YZc�à]_YfbaYX̀]�̀f�k̀cf\YX̀]_�̀i�YZc�lW]cfm_�̀W]�ìfac_o�vZc�lW]cf�_Z\dd�Z\hc�YZc�fXyZY[�WXYZ̀bY�kc]\dYe[�Ỳ�̂XfcaY�YZc�j̀]Yf\aỲf�Ỳ�ĉd\e[�k̀_Yk̀]c�̀f�fc_aZĉbdc�\]e�k̀fYX̀]�̀i�YZc�� f̀g�YZ\Y�w\e�X]Ycficfc�WXYZ�̀f�̂X_fbkY�YZc�̀kcf\YX̀]_�̀i�YZc�lW]cfop�qrstrq�vZc�j̀]Yf\aỲf�_Z\dd�k\fYXaXk\Yc�WXYZ�̀YZcf�j̀]Yf\aỲf_[�YZc�j̀]_YfbaYX̀]�z\]\ycf[�\]̂�YZc�lW]cf�X]�fchXcWX]y�\]̂�à f̀̂X]\YX]y�\dd�_aZĉbdc_�ìf�X]àfk̀f\YX̀]�X]Ỳ�YZc��f̀�caY�_aZĉbdc�YZ\Y�X_�kfck\fĉ�xe�YZc�j̀]_YfbaYX̀]�z\]\ycfo�vZc�j̀]Yf\aỲf�_Z\dd�w\gc�fchX_X̀]_�Ỳ�YZc�à]_YfbaYX̀]�_aZĉbdc�\]̂�_bxwXYY\d�_aZĉbdc�\_�ĉcwĉ�]cac__\fe�xe�YZc�j̀]_YfbaYX̀]�z\]\ycf�Ỳ�à]ìfw�Ỳ�YZc��f̀�caY�_aZĉbdcoà]ìfw�Ỳ�YZc�ẁ _Y�fcac]Y��f̀�caY�naZĉbdcop�qrstr��vZc�j̀]Yf\aỲf�_Z\dd�kcfìfw�YZc�� f̀g�X]�yc]cf\d�\aàf̂\]ac�WXYZ�YZc�ẁ _Y�fcac]Y�_aZĉbdc_�_bxwXYYĉ�Ỳ�YZc�lW]cf[�j̀]_YfbaYX̀]�z\]\ycf[�\]̂�{faZXYcaY[�\]̂�X]àfk̀f\Yĉ�X]Ỳ�YZc�\kkf̀hĉ��f̀�caY�_aZĉbdco�]�YZc�chc]Y�YZc�lW]cf�̂cYcfwX]c_�YZ\Y�YZc�kcfìfw\]ac�̀i�YZc�� f̀g�Z\_�]̀Y�kf̀yfc__ĉ�Ỳ�YZc�dchcd�̀i�àwkdcYX̀]�fc�bXfĉ�̀i�YZc�j̀]Yf\aY��̀abwc]Y_�̀f�YZ\Y�YZc�j̀]Yf\aỲf�Z\_�i\Xdĉ�Ỳ�w\X]Y\X]�XY_�à]_YfbaYX̀]�_aZĉbdc�̀f�YZc��f̀�caY�naZĉbdc[�YZc�lW]cf�_Z\dd�Z\hc�YZc�fXyZY�Ỳ�̀f̂cf�YZc�j̀]Yf\aỲf�Ỳ�Y\gc�àffcaYXhc�wc\_bfc_�]cac__\fe�Ỳ�c�kĉXYc�YZc�kf̀yfc__�̀i�à]_YfbaYX̀]�X]adb̂X]y�WXYZ̀bY�dXwXY\YX̀]_[�\̂ X̂YX̀]\d�_ZXiY_[�̀hcfYXwc[�\̂ X̂YX̀]\d�w\]k̀Wcf�̀f�c�bXkwc]Y�\_�Wcdd�\_�ỲZcf�_XwXd\f�wc\_bfc_�|ZcfcX]\iYcf�fcicffĉ�Ỳ�àddcaYXhcde�\_��c�Yf\̀f̂X]\fe�wc\_bfc_�~o�nbaZ�c�Yf\̀f̂X]\fe�wc\_bfc_�_Z\dd�à]YX]bc�b]YXd�YZc�kf̀yfc__�̀i�� f̀g�àwkdXc_�WXYZ�wXdc_Ỳ]c�\]̂�afXYXa\d�k\YZ�̂\Yc_�_cY�ìfYZ�X]�YZc�j̀]Yf\aY��̀abwc]Y_�\]̂�YZc��f̀�caY�naZĉbdco�vZc�j̀]Yf\aỲf�_Z\dd�]̀Y�xc�c]YXYdĉ�Ỳ�\]�\̂�b_Ywc]Y�X]�j̀]Yf\aY�nbw�̀f�j̀]Yf\aY�vXwc�X]�à]]caYX̀]�WXYZ�c�Yf\̀f̂X]\fe�wc\_bfc_�fc�bXfĉ�xe�YZc�lW]cfop�qrstr��vZc�j̀]Yf\aỲf�_Z\dd�kfck\fc�\�_bxwXYY\d�_aZĉbdc[�kf̀wkYde�\iYcf�xcX]y�\W\f̂ĉ�YZc�j̀]Yf\aY�\]̂�YZcfc\iYcf�bk̂\Yc�XY�\_�]cac__\fe�Ỳ�w\X]Y\X]�\�abffc]Y�_bxwXYY\d�_aZĉbdc[�\]̂�_Z\dd�_bxwXY�YZc�_aZĉbdc|_~�ìf�YZc�j̀]_YfbaYX̀]�z\]\ycfm_�\]̂�{faZXYcaYm_�\kkf̀h\do�vZc�{faZXYcaY�\]̂�j̀]_YfbaYX̀]�z\]\ycfm_�\kkf̀h\d�_Z\dd�]̀Y�b]fc\_̀]\xde�xc�ĉd\eĉ�̀f�WXYZZcd̂o�vZc�_bxwXYY\d�_aZĉbdc�_Z\dd�|}~�xc�à f̀̂X]\Yĉ�WXYZ�YZc�j̀]Yf\aỲfm_�à]_YfbaYX̀]�_aZĉbdc[�\]̂�|�~�\dd̀W�YZc�j̀]_YfbaYX̀]�z\]\ycf�\]̂�{faZXYcaY�fc\_̀]\xdc�YXwc�Ỳ�fchXcW�_bxwXYY\d_o��i�YZc�j̀]Yf\aỲf�i\Xd_�Ỳ�_bxwXY�\�_bxwXYY\d�_aZĉbdc[�YZc�j̀]Yf\aỲf�_Z\dd�]̀Y�xc�c]YXYdĉ�Ỳ�\]e�X]afc\_c�X]�j̀]Yf\aY�nbw�̀f�c�Yc]_X̀]�̀i�j̀]Yf\aY�vXwc�x\_ĉ�̀]�YZc�YXwc�fc�bXfĉ�ìf�fchXcW�̀i�_bxwXYY\d_o
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XY Z[\�]̂_̀abc̀̂ade�ec[\fgh\�e[bhh�bhĥi�ĵa�khbcl̂g̀�fb̀\e�fgam_n�i[mc[�_̂�_̂meo�p âl�imhh�k\�bhĥi\fq�be�f\̀\arm_\f�ko�̀[\�]̂_èagc̀m̂_�sb_bn\aX�Z[\�]̂_̀abc̀̂a�rbo�ĉ_egh̀�̀[\�ti_\ade�ec[̂ ĥ�cbh\_fba�ĵa�bhh�̀\è�b_f�\ubrm_b̀m̂_�fb̀\eq�kg̀�̀[\e\�fb̀\e�ba\�egkv\c̀�̀̂�c[b_n\Xwxy Ẑ�nbm_�bcc\ee�̀̂�̀[\�p âlq�\_̀ab_c\e�b_f�zbalm_n�ba\be�imhh�k\�f\emn_b̀\f�ko�̀[\�ti_\a�ĵa�̀[\�]̂_̀abc̀̂ade�ge\X�{_o�|\[mch\e�̂a�̀agcle�m_�_̂_}f\emn_b̀\f�ba\be�rbo�k\�̀̂i\f�b̀�̀[\�]̂_̀abc̀̂ade�\uz\_e\X�~b̀\e�e[bhh�bhiboe�k\�ĥcl\f�g_h\ee�b�îal\a�me�m_�b̀̀\_fb_c\�̀̂�za\|\_̀�g_bg̀[̂am�\f�\_̀aoXwxx �[̂ghf�m̀�k\ĉr\�_\c\eebao�̀̂�̂k̀bm_�bcc\ee�̀̂�̀[\�\umèm_n�kgmhfm_n�fgam_n�ĉ_èagc̀m̂_�[̂gae�ĵa�r\bega\r\_̀e�̂a�̂̀[\a�_̂_}fmeagz̀m|\�îalq�̀[\�]̂_̀abc̀̂a�e[bhh�k\�\eĉà\f�ko�̀[\�]̂_èagc̀m̂_�sb_bn\aX��wx� {hh�z\aê_e�rgè�i\ba�z[̂`̂�mf\_̀mjmcb̀m̂_�kbfn\e�b̀�bhh�̀mr\e�i[mh\�îalm_n�b̀�̀[\�em̀\X��f\_̀mjmcb̀m̂_�kbfn\e�rgè�k\�zâ|mf\f�ko�̀[\�]̂_̀abc̀̂a�ĵa�m̀e�z\aê__\hq�m_chgfm_n�egkĉ_̀abc̀̂aeq�ĉ_egh̀b_̀eq�|mem̀̂ae�b_f�̂̀[\aeXwx� �̂�bek\è̂e�ĉ_̀bm_m_n�zâfgc̀e�ba\�̀̂�k\�ge\f�b_oi[\a\�̂_�̀[me��âv\c̀Xwx� �̂�h\bf�ĉ_̀bm_m_n�zâfgc̀e�ba\�̀̂�k\�ge\f�b_oi[\a\�̂_�̀[me��âv\c̀Xwx� {ek\è̂e�rb_mj\èe�e[̂im_n�̀[\�ĥcb̀m̂_e�̂j�bhh�l_̂i_�bek\è̂e�k\bam_n�rb̀\ambhe�ba\�b|bmhbkh\�m_�\bc[�kgmhfm_nq�b_f�e[̂ghf�k\�ĉ_egh̀\f�zam̂a�̀̂�̀[\�ĉrr\_c\r\_̀�̂j�b_o�îalq�m_chgfm_n�kg̀�_̂ �̀hmrm̀\f�̀̂�f\r̂ hm̀m̂_Xwx� �\r̂ hm̀m̂_�me�̀̂�̂ccga�̂_ho�i[\_�̀[\�kgmhfm_n�me�g_̂ccgzm\fX��gè�zbàm̀m̂_e�b_f�_\nb̀m|\�bma�ba\�̀̂�k\�m_èbhh\f�zam̂a�̀̂�ĉrr\_cm_n�f\r̂ hm̀m̂_X�Z[\�]̂_̀abc̀̂a�rgè�̂k̀bm_�]̂_èagc̀m̂_�sb_bn\a�bzzâ|bh�_̂�fgè�zbàm̀m̂_e�b_f�_\nb̀m|\�bma�zam̂a�̀̂�ĉrr\_cm_n�f\r̂ hm̀m̂_�îalX��\kame�e[bhh�k\�a\r̂ |\f�ko�gem_n�b_�\_cĥe\f�c[g̀\�̂a�emrmhba�e\bh\f�eoè\rXwx� �b��am̂a�̀̂�̀[\�ĉrr\_c\r\_̀�̂j�p âlq�̀[\�]̂_̀abc̀̂a�rgè�egkrm̀�ĉ_èagc̀m̂_�zhb_eq�i[mc[�e[̂i�[̀\�ĥcb̀m̂_�̂j�fgè�zbàmch\eq�\u[bgè���ja\e[�bma�jb_e�b_f�f\ecamk\�m_�f\̀bmh�̀[\�̂z\ab̀m̂_�zâc\fga\e�fgam_n�f\r̂ hm̀m̂_�b_f�ĉ_èagc̀m̂_�i[mc[�rbo�n\_\ab̀\�fgèX�k�{hh�\_̀ab_c\e�̀̂�chbeeâ̂ re�e[bhh�k\�e\bh\f�im̀[�b̀�h\bè���rmhX�ẑho\̀[oh\_\�e[\\̀m_n�̀̂�za\|\_̀�fgè�ca\b̀\f�ko�f\r̂ hm̀m̂_�b_f�ĉ_èagc̀m̂_�îal�jâr�\_̀\am_n�̀[\�chbeeâ̂ reX��_̀ab_c\e�b_f�\na\ee�̀̂�̀[\�îal��̂_\�e[bhh�k\�ĉ|\a\f�im̀[�b�̀amzh\�jhbz���rmhX�ẑho\̀[oh\_\�f̂ âibo�̀̂�bhĥi�bcc\ee�̀̂�̀[\�ba\b�im̀[̂g̀�̀[\�a\h\be\�̂j�fgèX�Z[\�]̂_̀abc̀̂a�meq�bffm̀m̂_bhhoq�a\eẑ_emkh\�ĵa�bhh�f\kame�b_f�fgè�m_jmh̀ab̀m_n�bfvbc\_̀�b_f�g_fmègak\f�ba\be�̂j�̀[\�kgmhfm_nX�c��[g̀�f̂i_�b_f�ĥcl�̂g̀�bhh�\h\c̀amcbh�b_f���{]�m_�̀[\�îal�ba\bX�]g̀q�cbzq�b_f�e\bh�bhh�fgc̀�îal�i[\a\�m̀�\_̀\ae�̀[\�îal�ba\b�jâr�b_̂ [̀\a�ezbc\X�{hh�fgc̀�îal�b_f�ĉ_fgm̀�im̀[m_�̀[\�ezbc\�e[bhh�k\�a\r̂ |\f�fgam_n�f\r̂ hm̀m̂_�îalX�f�Z[\�]̂_̀abc̀̂a�e[bhh�m_èbhh�fgè�zầ\c̀m̂_�kbaam\ae�b_f�ẑho�e[\\̀m_nX�Z[\a\�e[bhh�k\�_̂�̂a�rm_mrgr�fbrbn\�̀̂�bfvbc\_̀�egajbc\eX�Z[\�]̂_̀abc̀̂a�me�a\eẑ_emkh\�̀̂�a\zbma�b_o�fbrbn\�̀̂�\umèm_n�egajbc\eX�wx� �bm_̀m_n�̂a�̂̀[\a�c[\rmcbh�bzzhmcb̀m̂_e�e[bhh�k\�f̂_\�m_�̀[\�ti_\ade�\umèm_n�kgmhfm_n�̂_ho�i[\_�m̀�me�g_̂ccgzm\fX��̀̂ abn\�̂j�c[\rmcbhe�b_f�zbm_̀m_n�e[bhh�k\�̂g̀emf\�̀[\�ti_\ade�\umèm_n�̂a�_\i�èagc̀ga\eq�b_f�e[bhh�ĵhĥi�rb_gjbc̀ga\ade�è̂abn\�ngmf\hm_\eXwxY tuon\_�̂a�̂̀[\a�nbe�ĉ_̀bm_\ae�e[bhh�k\�zâz\aho�è̂a\f�b_f�e\cga\f�z\a�t��{�a\�gma\r\_̀eq�̀̂�̀[\�eb̀mejbc̀m̂_�̂j�̀[\�]̂_èagc̀m̂_�sb_bn\aX��bmhga\�̀̂�f̂�ê�imhh�a\egh̀�m_�b������kbcl}c[ban\q�z\a�ĉcgaa\_c\X��y Z[\�]̂_̀abc̀̂a�me�a\eẑ_emkh\�ĵa�ch\b_m_n�m̀e�̂i_�rb̀\ambhe�b_f�f\kameX��bmhga\�̀̂�rbm_̀bm_�b�ch\b_�îal�em̀\�fbmho�imhh�a\egh̀�m_�̂̀[\ae�z\aĵarm_n�̀[\�îal�b̀�̀[\�ti_\ade�a\�g\èq�b_f�̀[\�]̂_̀abc̀̂a�imhh�k\�kbclc[ban\f�ĵa�̀[\�ch\b_m_n�ĉè�zhge�ĉ_èagc̀m̂_�bfrm_mèab̀m̂_�j\\eX�Z[me�rbo�k\�f̂_\�im̀[̂g̀�[̀\�̀ozmcbh��}fbo�_̂ m̀c\�̀̂�̀[\�]̂_̀abc̀̂aXw�x Z[\�]̂_̀abc̀̂a�rgè�e\_f�b��gbhmjm\f�a\za\e\_̀b̀m|\q�l_̂ih\fn\bkh\�m_�̀[\��âv\c̀�b_f�bg̀[̂am�\f�̀̂�rbl\�f\cmem̂_e�̂_�k\[bhj�̂j�̀[\�]̂_̀abc̀̂aq�̀̂�\|\ao��âv\c̀�r\\̀m_nXw�� Z[\�]̂_̀abc̀̂a�e[bhh�ĉ ẑ\ab̀\�im̀[�̀[\�ti_\ade�ec[̂ ĥ�zam_cmzbh�b_f�cgè̂fmbh�èbjj��[̂i\|\aq�mj�b_o�bffm̀m̂_bh�îal�me�a\�g\è\f�̀[\�]̂_̀abc̀̂a�e[bhh�_̂ �̀zâc\\f�g_h\ee�iam̀̀\_�bzzâ|bh�me�a\c\m|\f�jâr�[̀\�ti_\aX�Z[\�]̂_̀abc̀̂a�imhh�_̂ �̀k\�ĉrz\_eb̀\f�ĵa�b_o�bffm̀m̂_bh�îal�z\aĵar\f�im̀[̂g̀�̀[\�ti_\ade�zam̂a�iam̀̀\_�bzzâ|bhXw�� �\hm|\am\e�e\_̀�̀̂�̀[\��âv\c̀�em̀\�imhh�_̂ �̀k\�emn_\f�ĵa�̂a�g_ĥbf\f�ko�̀[\�ti_\aX�Z[\o�imhh�k\�fma\c̀\f�`̂�̀[\�ĉ_èagc̀m̂_�em̀\�b_f�mj�_̂�\rzĥo\\�me�̂_�em̀\q�̀[\�f\hm|\ao�imhh�k\�a\v\c̀\fq�b̀�̀[\�]̂_̀abc̀̂ade�\uz\_e\Xw�� Z[\�~\_\abh�]̂_èagc̀m̂_�]̂_̀abc̀̂a�e[bhh�k\�a\eẑ_emkh\�ĵa�rb_bnm_n�fgè�b_f�fmàX�t_�̀[\�\ù\am̂aq�em̀\�e[bhh�k\�ib̀\a\f�f̂i_�ja\�g\_̀ho�̀̂�za\|\_̀�fgè�cĥgfe�jâr�amem_nX��̀a\\̀e�e[bhh�k\�rbm_̀bm_\f�ch\b_�z\a�̀[\�]̂_èagc̀m̂_�sb_bn\ade�a\�g\èX
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XYZ [\\�]̂_�_̀a�â̂ bcde�f]̀\\�gh�cdf_̀\\hi�̀b_ha�fj]̂ \̂�]̂kaf�̂a�̂d�lhhmhdifn]̂\cìof�̂d\op�qh__\hf�f]̀\\�d̂_�gh�\c_�kd_c\�̀\\�f_kihd_f�]̀rh�\hb_�_]h�sldhatf�gkc\icdepXYu v]h�ŵd_àj_̂a�f]̀\\�fkgxc_�̀�lhhm\o�l̂am�fj]hik\h�cdicj̀_cde�l̂amìofy�l̂am�]̂kaf�̀di�x̀dẑlha�\̀\̂j̀_ĉdpXY{ |̂�f_̂àeh�̂b�x̀_hac̀\f�lc\\�gh�zhaxc__hi�lc_]cd�_]h�sldhatf�gkc\icdef�̀_�̀do�_cxh�ikacde�ĵdf_akj_ĉdp�v]h�ŵd_àj_̂a�xkf_�zârcih�h}_haĉa�f_̂àeh�ĵd_̀cdhaf�l]hd�ah~kcahip�v]h�ŵd_àj_̂a�f]̀\\�gh�ahfẑdfcg\h�b̂a�fhjkacde�̀zzâzac̀_h�fz̀jh�b̂a�c_f�x̀_hac̀\�lc_]�_]h�ŵdf_akj_ĉd�� d̀̀eha�zaĉa�_̂�ih\crhaop��cd̀\�\̂j̀_ĉd�̂b�f_̂àeh�ĵd_̀cdhaf�f]̀\\�gh�ih_haxcdhi�go�_]h�sldha�̀din̂a�ŵdf_akj_ĉd�� d̀̀ehap��b�cdfkbbcjchd_�fz̀jh�cf�̀r̀c\̀g\h�̂d�_]h�fc_hy�_]h�ŵd_àj_̂a�f]̀\\�zârcih�\̂j̀\�̂bb�fc_h�f_̂àehy�f_̂àeh�ĵd_̀cdhafy�h_jp�̀_�c_f�̂ld�ĵf_�̀di�h}zhdfhp��]̂k\i�̀do�̂b�_]h�x̀_hac̀\�f_̂ahi�̂d�fc_h�̂gf_akj_�_]h�zâeahff�̂b�̀do�ẑa_ĉd�̂b�_]h�� âm�̂a�_]h��â�hj_y�_]cf�x̀_hac̀\�f]̀\\�gh�ahx̂ rhi�go�_]h�ŵd_àj_̂a�lc_]̂k_�ahcxgkafhxhd_�̂b�ĵf_y�bâx�z\̀jh�_̂�z\̀jh�̂a�bâx�_]h�zahxcfhfy�̀f�_]h�ŵdf_akj_ĉd�� d̀̀eha�x̀o�icahj_p�XY� v]h��hdhà\�ŵdf_akj_ĉd�ŵd_àj_̂a�f]̀\\�gh�ahfẑdfcg\h�b̂a�x̀cd_̀cdcde�̀\\�̀zzâzac̀_h�fc_h�f̀bh_o�fced̀ehpXY� v]h�ŵd_àj_̂a�f]̀\\�gh�ahfẑdfcg\h�b̂a�zâ_hj_cde�_]h�sldhatf�zâzha_op�[\\�h}cf_cde�f]akgfy�_ahhfy�\̀ld�bc}_kahfy�fjk\z_kahf�̀di�xcfjh\\̀dĥkf�h~kczxhd_�f]̀\\�gh�zâ_hj_hi�̀_�̀\\�_cxhfp�[do�ahx̂ r̀\f�̂a�ah\̂j̀_ĉd�̂b�f̀ci�̂g�hj_fy�cb�̀\\̂lhi�f]̀\\�gh�̀f�icahj_hi�go�_]h�sldha�cd�lac_cdep��X�� v]h��hdhà\�ŵdf_akj_ĉd�ŵd_àj_̂a�f]̀\\�zârcih�̀di�fharcjh�ẑa_̀g\h�\̀r̀_̂achf�b̂a�_]h�ikà_ĉd�̂b�ĵdf_akj_ĉd�̀f�zârcihi�cd�_]h�ŵd_àj_��̂jkxhd_fp��̀r̀_̂achf�f]̀\\�gh�fharcjhi�go�_]h��hdhà\�ŵdf_akj_ĉd�ŵd_àj_̂a�̂d�̀�ahek\̀a�g̀fcf�_̂�x̀cd_̀cd�f̀dc_̀ao�ĵdic_ĉdfpX�� v]h��hdhà\�ŵdf_akj_ĉd�ŵd_àj_̂a�f]̀\\�zâ_hj_�̀\\�h}cf_cde�â̂ bf�ikacde�ĵdf_akj_ĉd�̀di�f]̀\\�gh�ahfẑdfcg\h�b̂a�̀do�ìx̀eh�_̂�â̂ bf�ikacde�ĵdf_akj_ĉdp�v]h��hdhà\�ŵdf_akj_ĉd�ŵd_àj_̂a�f]̀\\�x̀mh�̀\\�ahz̀caf�_̂�̀do�ìx̀ehi�̀ah̀fy�̀f�ah~kcahi�go�_]h�x̀dkb̀j_kaha�̂b�_]h�â̂ b�fof_hxpX�Y v]h��hdhà\�ŵdf_akj_ĉd�ŵd_àj_̂a�f]̀\\�gh�ahfẑdfcg\h�b̂a�zârcicde�lh̀_]ha�zâ̂ b�zâ_hj_ĉd�̂rha�\̀\�âke]�̂zhdcdefy�cdj\kicde�lcdîlfpX�� v]h�ŵd_àj_̂a�f]̀\\�gh�ahfẑdfcg\h�b̂a�ĵdikj_cde�zah�ĵdf_akj_ĉd�l̀\m�_]âke]f�̀di�rciĥ_̀zcde�h}cf_cde�ĵdic_ĉdfp�v]h�ŵd_àj_̂a�f]̀\\�fj]hik\h�̀�ahzahfhd_̀_crh�̂b�ĝ_]�_]h�sldha�̀di�_]h�ŵdf_akj_ĉd�� d̀̀eha�_̂�gh�zahfhd_�̀_�_]cf�_̀zcdep��d�_]h�̀gfhdjh�̂b�_]cf�ahĵaiy�_]h�ŵd_àj_̂a�f]̀\\�gh�ahfẑdfcg\h�b̂a�z̀ocde�_]h�ĵf_f�̀ff̂jc̀_hi�lc_]�̀do�̀di�̀\\�ahz̀caf�cd�̀d�̀ah̀�l]hah�_]h�ŵd_àj_̂a�cf�l̂amcde�̂a�]̀f�l̂amhiy�̀f�x̀o�gh�ihhxhi�dhjhff̀ao�go�_]h�sldha�̂a�_]h�ŵdf_akj_ĉd�� d̀̀ehapp�� � d̀kb̀j_kahaf�� _̀hac̀\��̀bh_o��̀_̀��]hh_f��������f]̀\\�gh�̀r̀c\̀g\h�̀_�_]h�fc_h�b̂a�̀\\�zâikj_f�kfhi�cd�_]h��â�hj_pX�Z |̂�lh̀ẑdf�̀ah�zhaxc__hi�̂d�_]h�sldhatf�zâzha_o�go�\̀lp�X�u |hc_]ha�_]h�ŵd_àj_̂a�d̂a�̀do�zhaf̂d�̂d�c_f�gh]̀\b�f]̀\\y�cd�̀do�x̀ddhay�hdèeh�cd�icfjacxcd̀_ĉdy�cd_cxcì_ĉd�̂a�]̀àffxhd_�̂b�̀do�zhaf̂d�̂d�_]h��â�hj_�fc_hpX�{��âzha�̀__cah�cf�ah~kcahi�b̂a�zhaf̂d̀\�f̀bh_o�̀di�j\̂_]cde�xkf_�d̂_�fh}k̀\\o�h}z\cjc_�̂a�ĵd_̀cd�xhff̀ehf�b̂�̀�rk\èa�d̀_kahy�icfahfzhj_bk\�̂b�h_]dcj�̂a�ah\ceĉkf�eâkzf�̂a�̀do�eâkz�ĵrhahi�kdiha�_]h��cedc_o�b̂a�[\\��_kihd_f�[j_y�̂a�l]cj]�zâx̂ _h�_]h�kfh�̂b�_̂g̀jĵy�̀\ĵ]̂\�̂a�iakefp�X���sd\o�x̀_hac̀\f�̀di�h~kczxhd_�_]̀_�̀ah�_̂�gh�kfhi�icahj_\o�cd�_]h�� âm�f]̀\\�gh�gâke]_�_̂�̀di�f_̂ahi�̂d�_]h��â�hj_�fc_h�go�_]h�ŵd_àj_̂ap�[b_ha�h~kczxhd_�cf�d̂�\̂deha�ah~kcahi�b̂a�_]h�� âmy�c_�f]̀\\�gh�zâxz_\o�ahx̂ rhi�bâx�_]h��â�hj_�fc_hp��â_hj_ĉd�̂b�ĵdf_akj_ĉd�x̀_hac̀\f�̀di�h~kczxhd_�f_̂ahi�̀_�_]h��â�hj_�fc_h�bâx�lh̀_]hay�_]hb_y�ìx̀ehy�̀di�̀\\�̂_]ha�̀irhafc_o�cf�f̂\h\o�_]h�ahfẑdfcgc\c_o�̂b�_]h�ŵd_àj_̂apX���v]h�ŵd_àj_̂a�lc\\�hdfkah�_]̀_�_]h�� âmy�̀_�̀\\�_cxhfy�cf�zhab̂axhi�cd�̀�x̀ddha�_]̀_�̀bb̂aif�ah̀f̂d̀g\h�j̀jhffy�ĝ_]�rh]cjk\̀a�̀di�zhihf_ac̀dy�_̂�_]h�fc_h�̂b�_]h�� âm�̀di�̀\\�̀i�̀jhd_�̀ah̀fp�v]h�� âm�lc\\�gh�zhab̂axhi�cd�fkj]�̀�x̀ddha�_]̀_�zkg\cj�̀ah̀f�̀i�̀jhd_�_̂�_]h�fc_h�̂b�_]h�� âm�lc\\�gh�bahh�bâx�̀\\�ihgacfy�gkc\icde�x̀_hac̀\f�̀di�h~kczxhd_�\cmh\o�_̂�j̀kfh�]̀�̀aîkf�ĵdic_ĉdfp��c_]̂k_�\cxc_̀_ĉd�̂b�d̀o�̂_]ha�zârcfĉd�̂b�_]h�ŵd_àj_��̂jkxhd_fy�_]h�ŵd_àj_̂a�lc\\�kfh�c_f�ghf_�hbb̂a_f�_̂�xcdcxc�h�̀do�cd_habhahdjh�lc_]�_]h�̂jjkz̀djo�̂a�ghdhbcjc̀\�kfh�̂b�����̀do�̀ah̀f�̀di�gkc\icdef�̀i�̀jhd_�_̂�_]h�fc_h�̂b�_]h�� âm��̂a�����_]h�sldhatf�gkc\icde�cd�_]h�hrhd_�̂b�z̀a_c̀\�̂jjkz̀djoy�̀f�x̂ ah�fzhjcbcj̀\\o�ihfjacghi�cd��hj_ĉd��p�pX�� v]h�ŵd_àj_̂a�cf�ah~kcahi�_̂�zâ_hj_�c_f�̂ld�� âm�̀di�l̂am�̀ah̀fy�zahĵdf_akj_ĉdy�ikacde�ĵdf_akj_ĉd�̀di�ẑf_�ĵdf_akj_ĉdpX�� �kacde�h}_haĉa�ahd̂r̀_ĉd�l̂amy�̂rha]h̀i�zâ_hj_ĉd�f]̀\\�gh�zârcihi�b̂a�̀do�fcihl̀\mf�̂a�̀ah̀f�cxxhic̀_h\o�ghdh̀_]�_]h�l̂am�fc_h�̂a�fkj]�̀ah̀f�f]̀\\�gh�bhdjhi�̂bb�̀di�zârcihi�lc_]�l̀adcde�fcedf�_̂�zahrhd_�hd_aop
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XYZ [\]�̂_̀abcda_b�e\cff�]g]ba�hai_ea�dcb]�c̀j�jkfkl]̀d]�m\]̀�m_bnk̀l�k̀�_b�̀]cb�c̀o�]gkeak̀l�phkfjk̀le�_b�eka]�m_bnq�[\]�cpe]̀d]�_r�sb_a]dak_̀�cb_h̀j�ehd\�ka]ie�e\cff�̀_a�]gdhe]�a\]�̂_̀abcda_b�rb_i�kae�fkcpkfkao�a_�sb_tkj]�sb_a]dak_̀q�ùo�jcicl]�a_�]gkeak̀l�phkfjk̀lev�eka]m_bn�_b�rcdkfkak]e�jh]�a_�a\]�cdak_̀e�_b�k̀cdak_̀e�_r�a\]�̂_̀abcda_b�e\cff�p]�b]sckb]j�po�c̀j�d\cbl]j�a_�a\]�̂_̀abcda_bqXYw [\]�̂_̀abcda_b�e\cff�p]�b]es_̀ekpf]�r_b�a\]�b]i_tcf�c̀j�b]sfcd]i]̀a�_r�]gkeak̀l�d]kfk̀l�akf]e�c̀j�lbkj�k̀�cb]ce�_r�a\]�]gkeak̀l�phkfjk̀l�m\]b]�kae�x_bn�ke�b]yhkb]j�c̀j�̀]m�d]kfk̀le�cb]�̀_a�ed\]jhf]j�r_b�k̀eacffcak_̀q�z̀�a\]�]t]̀a�a\ca�a\]�]gkeak̀l�d]kfk̀le�cb]�jcicl]j�c̀j�dc̀ _̀a�p]�b]sfcd]j�a_�a\]�ecakercdak_̀�_r�a\]�{m̀]bv�a\]�b]es_̀ekpf]�d_̀abcda_b�e\cff�p]�fkcpf]�r_b�a\]�d_eae�_r�b]sfcdk̀l�k̀�nk̀jv�a\]�]gkeak̀l�d]kfk̀le�mka\�̀]m�akf]�c̀j�lbkjqXYY [\]�|]̀]bcf�̂_̀eabhdak_̀�̂_̀abcda_b�e\cff�sb_tkj]�̀]d]eecbo�c̀j�b]yhkb]j�e]dhbkao�i]cehb]e�a_�cj]yhca]fo�ecr]lhcbj�a\]�d_̀eabhdak_̀�eka]�rb_i�tc̀jcfkei�c̀j�k̀abhek_̀�_r�h̀cha\_bk}]j�s]be_̀eq�[\]�|]̀]bcf�̂_̀eabhdak_̀�̂_̀abcda_b�e\cff�ehpika�kae�i]c̀e�c̀j�i]a\_je�_r�e]dhbkao�a_�a\]�̂_̀eabhdak_̀�~c̀cl]b�r_b�b]tk]m�c̀j�d_ii]̀aq�[\]��b_�]da�eka]�ihea�p]�e]dhb]j����\_hbe�c�jcov���jcoe�c�m]]n�k̀dfhjk̀l�\_fkjcoeq�[\]�|]̀]bcf�̂_̀eabhdak_̀�̂_̀abcda_b�e�rckfhb]�a_�e]dhb]�a\]�eka]�ce�b]yhkb]j�po�a\ke�scbclbcs\�mkff�b]ehfa�k̀�a\]�{m̀]b�]̀lclk̀l�a\]�e]btkd]e�_r�ehd\�̀]d]eecbo�s]be_̀ ]̀f�e_�ce�a_�sb_tkj]�ehd\�e]dhbkaoq��_�̀_akd]�mkff�p]�lkt]̀�a\]�|]̀]bcf�̂_̀eabhdak_̀�̂_̀abcda_b�_r�a\]�{m̀]b�e�k̀a]̀ak_̀�a_�]̀lcl]�ehd\�e]dhbkao�e]btkd]e�c̀j�cff�d_eae�c̀j�]gs]̀e]e�cee_dkca]j�mka\�a\]�{m̀]b�e�e]dhbkao�_r�a\]�eka]�k̀�a\ke�b]lcbj�mkff�p]�pcdn�d\cbl]j�a_�a\]�|]̀]bcf�̂_̀eabhdak_̀�̂_̀abcda_bq�x\kf]�a\]�{m̀]b�ico�\ct]�e]dhbkao�lhcbje�scab_ffk̀l�a\]�sb_�]da�cb]cev�a\]�rh̀dak_̀�_r�ehd\�e]dhbkao�lhcbje�ke�̀_a�r_b�a\]�shbs_e]�_r�es]dkrkdcffo�lhcbjk̀l�a\]�̂_̀abcda_b�e�sb_s]bao�_b�_s]bcak_̀e�_r�m_bnqXY� [\]�̂_̀abcda_b�c̀j�c̀o�]̀akao�r_b�m\kd\�a\]�̂_̀abcda_b�ke�b]es_̀ekpf]�e\cff�̀_a�]b]da�c̀o�ekl̀�_̀�a\]��b_�]da�eka]�mka\_ha�a\]�mbkaa]̀�d_̀e]̀a�_r�a\]�{m̀]bv�m\kd\�ico�p]�mka\\]fj�k̀�a\]�e_f]�jkedb]ak_̀�_r�a\]�{m̀]bqXY� xka\_ha�fkikacak_̀�_r�c̀o�_a\]b�sb_tkek_̀�_r�a\]�̂_̀abcda��_dhi]̀aev�a\]�̂_̀abcda_b�mkff�d_isfo�mka\�cff�b]ce_̀cpf]�bhf]e�c̀j�b]lhfcak_̀e�sb_ihflca]j�po�a\]�{m̀]b�_b�̂_̀eabhdak_̀�~c̀cl]b�k̀�d_̀ ]̀dak_̀�mka\�a\]�he]�c̀j�_ddhsc̀do�_r�a\]��b_�]da�eka]�c̀j�a\]�phkfjk̀lev�ce�ci]̀j]j�rb_i�aki]�a_�aki]�po�a\]�{m̀]b�_b�a\]�̂_̀eabhdak_̀�~c̀cl]bq��wX�wX��{̀fo�ica]bkcfe�c̀j�]yhksi]̀a�a\ca�cb]�a_�p]�he]j�jkb]dafo�k̀�a\]�x_bn�e\cff�p]�pb_hl\a�a_�c̀j�ea_b]j�_̀�a\]��b_�]da�eka]�po�a\]�̂_̀abcda_bq�ura]b�]yhksi]̀a�ke�̀_�f_̀l]b�b]yhkb]j�r_b�a\]�x_bnv�ka�e\cff�p]�sb_isafo�b]i_t]j�rb_i�a\]��b_�]da�eka]q��b_a]dak_̀�_r�d_̀eabhdak_̀�ica]bkcfe�c̀j�]yhksi]̀a�ea_b]j�ca�a\]��b_�]da�eka]�rb_i�m]ca\]bv�a\]rav�jcicl]v�c̀j�cff�_a\]b�cjt]bekao�ke�e_f]fo�a\]�b]es_̀ekpkfkao�_r�a\]�̂_̀abcda_bq��wX�wX��[\]�̂_̀abcda_b�e\cff�]̀ehb]�a\ca�a\]�x_bnv�ca�cff�aki]ev�ke�s]br_bi]j�k̀�c�ic̀ ]̀b�a\ca�crr_bje�b]ce_̀cpf]�cdd]eev�p_a\�t]\kdhfcb�c̀j�s]j]eabkc̀v�a_�a\]�eka]�_r�a\]�x_bn�c̀j�cff�cj�cd]̀a�cb]ceq�[\]�x_bn�mkff�p]�s]br_bi]j�k̀�ehd\�c�ic̀ ]̀b�a\ca�shpfkd�cb]ce�cj�cd]̀a�a_�a\]�eka]�_r�a\]�x_bn�mkff�p]�rb]]�rb_i�cff�j]pbkev�phkfjk̀l�ica]bkcfe�c̀j�]yhksi]̀a�fkn]fo�a_�dche]�\c}cbj_he�d_̀jkak_̀eq�xka\_ha�fkikacak_̀�_r�c̀o�_a\]b�sb_tkek_̀�_r�a\]�̂_̀abcda��_dhi]̀aev�a\]�̂_̀abcda_b�e\cff�he]�kae�p]ea�]rr_bae�a_�ik̀kik}]�c̀o�k̀a]br]b]̀d]�mka\�a\]�_ddhsc̀do�_b�p]̀]rkdkcf�he]�_r�����c̀o�cb]ce�c̀j�phkfjk̀le�cj�cd]̀a�a_�a\]�eka]�_r�a\]�x_bn��_b�����a\]�phkfjk̀l�k̀�a\]�]t]̀a�_r�scbakcf�_ddhsc̀dov�ce�i_b]�es]dkrkdcffo�j]edbkp]j�k̀��cbclbcs\��q�q��wX�wX��[\]�̂_̀abcda_b�e\cff�̀_a�s]bika�c̀o�m_bn]be�a_�he]�c̀o�]gkeak̀l�rcdkfkak]e�ca�a\]��b_�]da�eka]v�k̀dfhjk̀l�mka\_ha�fkikacak_̀v�fctca_bk]e�c̀j�a_kf]aeq�[_�lck̀�cdd]ee�a_�a\]�x_bnv�]̀abc̀d]e�c̀j�scbnk̀l�cb]ce�mkff�p]�j]ekl̀ca]j�po�a\]�{m̀]b�r_b�a\]�̂_̀abcda_b�e�he]q�xka\_ha�fkikacak_̀�_r�c̀o�_a\]b�sb_tkek_̀�_r�a\]�̂_̀abcda��_dhi]̀aev�a\]�̂_̀abcda_b�mkff�d_isfo�mka\�cff�b]ce_̀cpf]�bhf]e�c̀j�b]lhfcak_̀e�sb_ihflca]j�po�a\]�{m̀]b�k̀�d_̀ ]̀dak_̀�mka\�a\]�he]�c̀j�_ddhsc̀do�_r�a\]��b_�]da�eka]�c̀j�a\]�{m̀]b�e�phkfjk̀l�e�v�ce�ci]̀j]j�rb_i�aki]�a_�aki]�po�a\]�{m̀]bq��wX�wX��̂_̀eabhdak_̀�cb]ce�a\ca�cb]�h̀j]b�a\]�d_̀ab_f�_r�a\]�̂_̀abcda_b�c̀j�a\]b]r_b]�̀_a�_ddhsk]j�po�a\]�{m̀]b�e�eacrr�_b�eahj]̀ae�e\cff�p]�e]scbca]j�rb_i�_ddhsk]j�cb]ceq��b_tkek_̀e�e\cff�p]�icj]�a_�sb]t]̀a�a\]�sceecl]�_r�jhea�c̀j�d_̀acik̀c̀ae�k̀a_�_ddhsk]j�scbae�_r�a\]�{m̀]b�e�phkfjk̀l�e�q��]bk_jkd�k̀es]dak_̀�c̀j�b]sckbe�_r�a\]�d_̀ack̀i]̀a�pcbbk]be�ihea�p]�icj]�a_�sb]t]̀a�]gs_ehb]�a_�jhea�_b�d_̀acik̀c̀aeq�|osehi�p_cbj�ihea�p]�he]j�k̀�]gka�mcoe�_b�_a\]b�cb]ce�a\ca�b]yhkb]�rkb]�bca]j�e]scbcak_̀q��]cto�jhao�sfceakd�e\]]ak̀l�ico�p]�he]j�_̀fo�r_b�c�tcs_bv�rk̀]�jhea�_b�ckb�k̀rkfabcak_̀�pcbbk]bv�c̀j�e\cff�̀_a�p]�he]j�a_�e]scbca]�_ddhsk]j�escd]e�rb_i�d_̀eabhdak_̀�cb]ceq���wX�wX���bk_b�a_�eacbak̀l�x_bnv�a\]�̂_̀abcda_b�e\cff�ehpika�c�mbkaa]̀�b]s_ba�a_�a\]�{m̀]bv�̂_̀eabhdak_̀�~c̀cl]b�c̀j�ubd\ka]da�kj]̀akrok̀l�]gkeak̀l�jcicl]�a_�b_cjev�mcfnev�fcm̀ev�phkfjk̀le�c̀j�_a\]b�sb_s]bao�a_�p]�crr]da]j�po�a\ke�_̂̀abcdaq��ckfhb]�a_�ehpika�a\]�b]s_ba�e\cff�b]̀j]b�a\]�̂_̀abcda_b�b]es_̀ekpf]�r_b�]gkeak̀l�jcicl]q�[\]�̂_̀abcda_b�ico�
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W�XYZ[Y[�\]̂_̀ab�bc�\̀abdce�fghigjk�lmm�ĉmdnlbdceo�cp�bq̀�rcebslabcs�]et̀s�bqdo�\̀abdce�fghi�bc�t̀p̀et�bq̀�uet̀vedb̀̀o�ls̀�ĉmdnlbdceo�bc�wscxdt̀�p]mm�t̀p̀eòo�lb�bq̀�ocm̀�acob�let�̀yẁeò�cp�bq̀�rcebslabcsk�s̀nlstm̀oo�cp�lez�lmm̀ǹt�a]mwl̂dmdbz�ce�bq̀�wlsb�cp�lez�uet̀vedb̀̀�cs�lez�]mbdvlb̀�t̀b̀svdelbdce�cp�s̀mlbdx̀�oqls̀o�cp�mdl̂dmdbz�cp�lez�uet̀vedb̀̀�cs�mdvdblbdce�cp�bq̀�rcebslabcs{o�det̀vedbz�ĉmdnlbdceo�de�mdnqb�cp�o]aq�t̀b̀svdelbdcegW�XYZ[Y|�}c�bq̀�̀yb̀eb�lez�t̀p̀eòk�det̀vedbzk�cs�qcmt�qlsvm̀oo�ĉmdnlbdceo�]et̀s�bqdo�\̀abdce�fghi�ls̀�vlt̀�xcdt�cs�cbq̀s~dò�dvwlds̀t�̂z�lez�ml~�acebscmmden�bq̀ds�aceobs]abdce��deam]tden�̂]b�ecb�mdvdb̀t�bc�ml~o�mdvdbden�o]aq�ĉmdnlbdceo�bc�bq̀�̀yb̀eb�cp�bq̀�wcsbdce�cp�tlvlǹo�al]òt�̂z�le�det̀vedbcs�k�o]aq�ĉmdnlbdceo�oqlmm�̂̀�t̀ v̀̀t�bc�acepcsv�bc�bq̀�ns̀lb̀ob�sdnqbo�bc�t̀p̀eò�let�det̀vedbz�ẁsvdbb̀t�̂z�o]aq�ml~��deam]tden�̂]b�ecb�mdvdb̀t�bc��̀~��cs��\blb̀��̀èslm��̂mdnlbdceo��l~�\̀abdce���f��gh�gW�XYZ[YZ���mm�wscxdodceo�cp�bqdo�\̀abdce�fghi�oqlmm�o]sxdx̀�b̀svdelbdce�cp�bq̀��ns̀̀ v̀eb�cs�pdelm�acvwm̀bdceg��c�ĉmdnlbdceo�]et̀s�bqdo�\̀abdce�fghi�oqlmm�̂̀�aceobs]̀t�bc�ènlb̀k�l̂sdtǹk�cs�s̀t]à�cbq̀s�sdnqbo�cs�ĉmdnlbdceo�bc�t̀p̀eò�let�det̀vedbzk�deam]tden�̂]b�ecb�mdvdb̀t�bc�acvvce�ml~�det̀vedbzk�~qdaq�~c]mt�cbq̀s~dò�̀ydob�lo�bc�l�wlsbz�cs�ẁsoce�t̀oasd̂̀t�de�bqdo�\̀abdce�fghigW�XYZ|���������������������������������������W�XYZ|YZ�}q̀�mcalbdce�cp�̀ydobden�p̀lb]s̀o�oqc~e�ce�wmleo�do�deb̀et̀t�pcs�ǹèslm�depcsvlbdce�cemzg�}q̀�rcebslabcsk�lmcèk�do�s̀owceod̂m̀�pcs�laa]slb̀�t̀b̀svdelbdce�cp�bq̀�mcalbdce�cp�lmm�obs]ab]s̀ok�let�oqlmm�ecb�̂̀�̀ebdbm̀t�bc�lez�deas̀lò�de�bq̀�rcebslab�\]v�cs�rcebslab�}dv̀�t]̀�bc�tdppda]mbd̀o�cs�tdobleào�̀eac]eb̀s̀t�de�bq̀��cs�k�~qdaq�oqc]mt�qlx̀�^̀ è�pcs̀ò̀ l̂m̀�bq̀s̀̂ zgW�XYZ|Y��}q̀�mcalbdceok�t̀wbqo�let�tlbl�lo�bc�]et̀snsc]et�acetdbdceo�qlx̀�̂̀ è�ĉbldèt�pscv�s̀acstok�o]splà�detdalbdceo�let�tlbl�p]sedoq̀t�̂z�cbq̀sog�uepcsvlbdce�p]sedoq̀t�do�ocm̀mz�pcs�bq̀�acex̀ed̀eà�cp�bq̀�rcebslabcs�~dbqc]b�lez�~lsslebzk�̀yws̀oòt�cs�dvwmd̀t�lo�bc�dbo�laa]slaz�cs�acvwm̀b̀èoog�}q̀�rcebslabcs�oqlmm�vl�̀�ec�amldv�lnldeob�bq̀��~èsk�rceobs]abdce��lelǹs�cs��saqdb̀ab�~dbq�s̀oẁab�bc�bq̀�laa]slaz�cs�acvwm̀b̀èoo�cp�o]aq�depcsvlbdce�dp�db�do�s̀scèc]ok�cs�dp�bq̀�acetdbdceo�pc]et�lb�bq̀�bdv̀�cp�aceobs]abdce�ls̀�tdpp̀s̀eb�pscv�bqcò�lo�detdalb̀tg�W�XY���������� �����¡�������W�XY��YZ�}q̀�rcebslabcs�oqlmm�̂̀�ocm̀mz�s̀owceod̂m̀�pcs�bq̀�acetdbdceo�~qdaq�t̀x̀mcw�t]sden�aceobs]abdce�let�de�bq̀�x̀̀eb�lez�obs]ab]s̀�do�tdomcalb̀tk�cx̀s�obsldètk�cs�tlvlǹt�oc�lo�bc�lpp̀ab�dbo�]òp]mèook�bq̀�rcebslabcs�oqlmm�̂̀�ocm̀mz�s̀owceod̂m̀g�}q̀�rcebslabcs�oqlmmk�lb�dbo�c~e�̀yẁeòk�bl�̀�~qlb̀x̀s�ob̀wo�èàoolsz�bc�obs̀enbq̀ek�s̀mcalb̀k�cs�s̀̂ ]dmt�bq̀�obs]ab]s̀�bc�v̀ b̀�lmm�lwwmdal̂m̀�s̀¢]ds̀v̀ebogW�XY��Y��}q̀�rcebslabcs�do�s̀owceod̂m̀�pcs�s̀obcslbdce�cs�s̀wlds�cp�]bdmdbd̀ok�wsdxlb̀�wscẁsbzk�̂]dmtdenok�wlx̀v̀ebk�~lm�~lzok�scltok�cs�cbq̀s�wscẁsbz�tlvlǹt�̂z�dbo�labdxdbd̀o�]et̀s�bqdo��ns̀̀ v̀ebgW�XY�Z�£������������¤����� �����W�XY�ZYZ�¥wce�\]̂oblebdlm�rcvwm̀bdce�cp�bq̀��cs�k�bq̀�rcebslabcs�oqlmm�csd̀eb�let�deobs]ab�ẁsoceèm�cp�bq̀��~ès�t̀odnelb̀t�̂z�db�de�bq̀�cẁslbdce�let�vldeb̀eleà�cp�lmm�̀¢]dwv̀eb�p]sedoq̀t�̂z�bq̀�rcebslabcs�let�oqlmm�b]se�cx̀s�lmm�ẁsbdèeb�mdb̀slb]s̀�let�cẁslbdcelm�vle]lmo�s̀mlbden�bc�bq̀�̀¢]dwv̀ebg�}q̀�pcsvlb�pcs�csnled¦denk�̂detdenk�let�t̀mdx̀sden�o]aq�vle]lmo�oqlmm�̂̀�lo�t̀oasd̂̀t�de�bq̀�\ẁadpdalbdceog§̈©��XXW�ªYZYZYZ��saqdb̀ab{o�rceo]mblebo«��mm�pdsvo�mdob̀t�ce�bq̀�bdbm̀�oq̀ b̀�cp�bq̀�\ẁadpdalbdceok�̀yàwb�pcs�bq̀��~ès�let�rceobs]abdce��lelǹsk�ls̀�rceo]mblebo�̀vwmcz̀t�̂z�bq̀��saqdb̀abk�let�ls̀�lǹebo�cp�bq̀��saqdb̀ab�let�~dmm�vl�̀�ĉòsxlbdce�cp�bq̀ds�s̀oẁabdx̀�̂sleaq̀o�cp�bq̀��cs�g��mm�aqleǹo�de�bq̀��cs��v]ob�̂̀�wscàoòt�bqsc]nq�bq̀��saqdb̀abg�rceo]mblebo�oqlmm�ecb�cst̀s�̀ybsl��cs��cs�vl�̀�aqleǹo�de�bq̀��cs�g�W�ªYZYX�¬]bd̀ok�s̀owceod̂dmdbd̀ok�let�mdvdblbdceo�cp�l]bqcsdbz�cp�bq̀�rceobs]abdce��lelǹs�let��saqdb̀ab�lo�òb�pcsbq�de�bq̀�rcebslab�¬ca]v̀ebo�oqlmm�ecb�̂̀�s̀obsdab̀tk�vctdpd̀tk�cs�̀yb̀et̀t�~dbqc]b�~sdbb̀e�aceòeb�cp�bq̀��~èsk�rceobs]abdce��lelǹsk��saqdb̀abk�let�rcebslabcsg�rceòeb�oqlmm�ecb�̂̀�]es̀locel̂mz�~dbqq̀mtg}q̀��saqdb̀ab�do�bq̀�deb̀sws̀b̀s�cp�bq̀�b̀aqedalm�s̀¢]ds̀v̀ebo�cp�bq̀�¬sl~deno�let�\ẁadpdalbdceo�~dbq�s̀nlst�bc�¢]̀obdceo�bq̀�rcebslabcs�vlz�qlx̀�aceàseden�dbo�ĉmdnlbdceo�]et̀s�̀dbq̀sg�}q̀��saqdb̀ab�oqlmm�s̀et̀s�o]aq�deb̀sws̀blbdceo�~dbq�o]aq�wscvwbèoo�lo�èàoolsz�bc�vldeblde�wscns̀oo�cp�bq̀��cs�g
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WX�YZ[Z\�]̂_�̀abcdefgdhab�ijbjk_e�jbl�meĝhd_gd�nhoo�peaqhl_�jlrhbhcdejdhab�as�d̂_�̀abdejgd�jc�l_cgeht_l�hb�d̂_�àbdejgd�uagfr_bdc�jbl�nhoo�t_�d̂_�vnb_ewc�e_pe_c_bdjdhq_c�lfehbk�gabcdefgdhab�fbdho�d̂_�ljd_�d̂_�meĝhd_gd�hccf_c�d̂_�shbjo�̀_edhshgjd_�sae�xjyr_bdz�xjyr_bd�jbl�lfehbk�d̂_�gaee_gdhab�p_ehal�l_cgeht_l�hb�medhgo_�{|z�]̂_�̀abcdefgdhab�ijbjk_e�jbl�meĝhd_gd�nhoo�̂jq_�d̂_�jfd̂aehdy�da�jgd�ab�t_̂jos�as�d̂_�vnb_e�aboy�da�d̂_�_}d_bd�peaqhl_l�hb�d̂_�̀abdejgd�uagfr_bdczWX�YZ[ZY�]̂_�̀abcdefgdhab�ijbjk_e�nhoo�cĝ_lfo_�jbl�gaaelhbjd_�d̂_�jgdhqhdh_c�as�d̂_�̀abdejgdae�jbl�ad̂_e�ifodhpo_�xehr_�̀abdejgdaec�hb�jggaeljbg_�nhd̂�d̂_�ojd_cd�jppeaq_l�xea~_gd�cĝ_lfo_z�ĝ_lfo_z�]̂_�̀abdejgdae�ĉjoo�pjedhghpjd_�nhd̂�ad̂_e�̀abdejgdaec�jbl�d̂_�̀abcdefgdhab�ijbjk_e��d̂_�meĝhd_gd�jbl�vnb_e�hb�e_qh_nhbk�d̂_he�gabcdefgdhab�cĝ_lfo_c�n̂_b�lhe_gd_l�da�la�caz�]̂_�̀abdejgdae�ĉjoo�rj�_�jby�e_qhchabc�da�d̂_�gabcdefgdhab�cĝ_lfo_�l__r_l�b_g_ccjey�ty�d̂_�vnb_e�ae�̀abcdefgdhab�ijbjk_ez�]̂_�jppeaq_l�gabcdefgdhab�cĝ_lfo_c�ĉjoo�t_�hbd_kejd_l�hbda�d̂_�xea~_gd��ĝ_lfo_�jbl�gabcdhdfd_�d̂_�cĝ_lfo_c�da�t_�fc_l�ty�d̂_�̀abdejgdae��ad̂_e�̀abdejgdaec��d̂_�meĝhd_gd��d̂_�àbcdefgdhab�ijbjk_e�jbl�d̂_�vnb_e�fbdho�cftc_�f_bdoy�e_qhc_lzX�YZ[ZYZ\�]̂_�̀abdejgdae�ĉjoo�jccfr_�sfoo�e_cpabchthohdy�sae�d̂_�_}_gfdhab�as�hdc��ae��hb�d̂_�jooadd_l�lfejdhab�dhr_c�c_d�saed̂�hb�d̂_�xea~_gd��ĝ_lfo_9X�YZ[Z��]̂_�̀abcdefgdhab�ijbjk_e��_}g_pd�da�d̂_�_}d_bd�e_�fhe_l�ty��_gdhab��z|z���jbl�meĝhd_gd�nhoo�bad�̂jq_�gabdeao�aq_e��ae�ĝjek_�as��ae�e_cpabchthohdy�sae��d̂_�gabcdefgdhab�r_jbc��r_d̂alc��d_ĝbh�f_c��c_�f_bg_c�ae�peag_lfe_c��ae�sae�d̂_�cjs_dy�pe_gjfdhabc�jbl�peakejrc�hb�gabb_gdhab�nhd̂�d̂_��ae���chbg_�d̂_c_�je_�cao_oy�d̂_�̀abdejgdaewc�ehk̂dc�jbl�e_cpabchthohdh_c�fbl_e�d̂_�̀abdejgd�uagfr_bdc��_}g_pd�jc�peaqhl_l�hb��_gdhab��z�z{��jbl�b_hd̂_e�nhoo�t_�e_cpabchto_�sae�d̂_�̀abdejgdaewc�sjhofe_�da�p_esaer�d̂_��ae��hb�jggaeljbg_�nhd̂�d̂_�e_�fhe_r_bdc�as�d̂_�̀abdejgd�uagfr_bdcz��_hd̂_e�d̂_�̀abcdefgdhab�ijbjk_e�bae�d̂_�meĝhd_gd�nhoo�̂jq_�gabdeao�aq_e�ae�ĝjek_�as��as�ae�t_�e_cpabchto_�sae�jgdc�ae�arhcchabc�as��as�d̂_�̀abdejgdae���ftgabdejgdaec��ae�d̂_he�jk_bdc�ae�_rpoay__c��ae�as�jby�ad̂_e�p_ecabc�ae�_bdhdh_c�p_esaerhbk�paedhabc�as�d̂_��ae�zX�YZ[Z����������������Z�]̂_�vnb_e�ĉjoo�garrfbhgjd_�nhd̂�d̂_�̀abdejgdae�jbl�d̂_�̀abcdefgdhab�ijbjk_ewc�gabcfodjbdc�d̂eafk̂�d̂_�̀abcdefgdhab�ijbjk_e����������������������������������������������������Z��}g_pd�jc�ad̂_enhc_�peaqhl_l�hb�d̂_�̀abdejgd�uagfr_bdc�ae�n̂_b�lhe_gd�garrfbhgjdhabc�̂jq_�t__b�cp_ghjooy�jfd̂aeh�_l��d̂_�vnb_e�jbl�̀abdejgdae�ĉjoo�_bl_jqae�da�garrfbhgjd_�nhd̂�_jĝ�ad̂_e�d̂eafk̂�d̂_�̀abcdefgdhab�ijbjk_e��jbl�ĉjoo�gabd_rpaejb_afcoy�peaqhl_�d̂_�cjr_�garrfbhgjdhabc�da�d̂_�meĝhd_gd�jtafd�rjdd_ec�jehchbk�afd�as�ae�e_ojdhbk�da�d̂_�àbdejgd�uagfr_bdcz�]̂_�vnb_e�jbl�̀abcdefgdhab�ijbjk_e�ĉjoo�hbgofl_�d̂_�meĝhd_gd�hb�joo�garrfbhgjdhabc�d̂jd�e_ojd_�da�ae�jss_gd�d̂_�meĝhd_gdwc�c_eqhg_c�ae�peas_cchabjo�e_cpabchthohdh_cz�]̂_�vnb_e�ĉjoo�pearpdoy�badhsy�d̂_�meĝhd_gd�as�d̂_�cftcdjbg_�as�jby�lhe_gd�garrfbhgjdhabc�t_dn__b�d̂_�vnb_e�jbl�d̂_�̀abcdefgdhab�ijbjk_e�ad̂_enhc_�e_ojdhbk�da�d̂_�xea~_gdz�̀arrfbhgjdhabc�ty�jbl�nhd̂�d̂_�meĝhd_gdwc�gabcfodjbdc�ĉjoo�t_�d̂eafk̂�d̂_�meĝhd_gdz�àrrfbhgjdhabc�ty�jbl�nhd̂��ftgabdejgdaec�jbl�rjd_ehjo�cfppoh_ec�ĉjoo�t_�d̂eafk̂�d̂_�̀abdejgdaez�̀arrfbhgjdhabc�ty�jbl�nhd̂�ad̂_e�ifodhpo_�xehr_�̀abdejgdaec�ĉjoo�t_�d̂eafk̂�d̂_�̀abcdefgdhab�ijbjk_ez�ijbjk_e�jbl�ĉjoo�t_�gabd_rpaejb_afcoy�peaqhl_l�da�d̂_�meĝhd_gd�hs�d̂ac_�garrfbhgjdhabc�je_�jtafd�rjdd_ec�jehchbk�afd�as�ae�e_ojd_l�da�d̂_�àbdejgd�uagfr_bdcz�̀arrfbhgjdhabc�ty�jbl�nhd̂�d̂_�vnb_ewc�anb�saeg_c�jbl��_pjejd_�̀abdejgdaec�ĉjoo�t_�d̂eafk̂�d̂_�vnb_ez]̂_�̀abdejgd�uagfr_bdc�rjy�cp_ghsy�ad̂_e�garrfbhgjdhab�peadagaoczX�YZ[Z��]̂_�̀abcdefgdhab�ijbjk_e�jbl�meĝhd_gd�nhoo�e_qh_n�jbl�g_edhsy�joo�mppohgjdhabc�sae�xjyr_bd�ty�d̂_�àbdejgdae��hb�jggaeljbg_�nhd̂�d̂_�peaqhchabc�as�medhgo_��z�]̂_�̀abcdefgdhab�ijbjk_e�nhoo�jcc_rto_�_jĝ�as�d̂_�àbdejgdaewc�mppohgjdhabc�sae�xjyr_bd�nhd̂�chrhoje�jppohgjdhabc�sear�ad̂_e�xehr_�̀abdejgdaec�hbda�j�xea~_gd�mppohgjdhab�jbl�̀_edhshgjd_�sae�xjyr_bd��joo�as�n̂hĝ�nhoo�t_�cftrhdd_l�da�d̂_�meĝhd_gd�nhd̂�d̂_�̀abcdefgdhab�ijbjk_ewc�e_garr_bljdhabc�jc�da�g_edhshgjdhabc�hb�n̂ao_�ae�pjed�ty�d̂_�meĝhd_gdzX�YZ[Z��]̂_�meĝhd_gd�jbl�̀abcdefgdhab�ijbjk_e�̂jq_�jfd̂aehdy�da�e_~_gd��ae��d̂jd�la_c�bad�gabsaer�da�d̂_�̀abdejgd�uagfr_bdc��uagfr_bdc�jbl�nhoo�badhsy�_jĝ�ad̂_e�jtafd�d̂_�e_~_gdhabz�]̂_�̀abcdefgdhab�ijbjk_e�ĉjoo�l_d_erhb_�hb�k_b_ejo�n̂_d̂_e�d̂_��ae��as�d̂_�̀abdejgdae�hc�t_hbk�p_esaer_l�hb�jggaeljbg_�nhd̂�d̂_�e_�fhe_r_bdc�as�d̂_�̀abdejgd�uagfr_bdc�jbl�badhsy�d̂_�vnb_e��̀abdejgdae�jbl�meĝhd_gd�as�l_s_gdc�jbl�l_shgh_bgh_c�hb�d̂_��ae�z�� _̂b_q_e�d̂_�àbcdefgdhab�ijbjk_e�gabchl_ec�hd�b_g_ccjey�ae�jlqhcjto_��d̂_�̀abcdefgdhab�ijbjk_e�nhoo�̂jq_�jfd̂aehdy�da�e_�fhe_�
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WXXYZY[\W]�Y\̂_̀aZY[\�[b�Z̀̂ZY\c�[d�Zè�f[bg�Y\�Waa[bXW\à�hYZe�ìaZY[\̂�jklmln�W\X�jklmlko�jklpln�W\X�jklplko�q_[\�hbYZZ̀\�WqZe[bYrWZY[\�[d�Zè�sh\̀bo�hèZèb�[b�\[Z�Zè�̂qae�f[bg�Ŷ�dWtbYaWZ̀Xo�Y\̂ZW]]̀X�[b�a[u_]̀Z̀Xl�vè�d[b̀c[Y\c�WqZe[bYZw�[d�Zè�x[\̂ZbqaZY[\�yW\Wc̀b�hY]]�t̀�̂qtz̀aZ�Z[�Zè�_b[{ŶY[\̂�[d�ìaZY[\̂�mlnlj|�Zeb[qce�mlnln}�Y\a]q̂Y{̀o�hYZe�b̀̂_̀aZ�Z[�Y\Z̀b_b̀ZWZY[\̂�W\X�X̀aŶY[\̂�[d�Zè�~baeYZ̀aZl��[h̀{̀bo�\̀YZèb�Zè�~baeYZ̀aZ�̂�\[b�Zè�x[\̂ZbqaZY[\�yW\Wc̀b�̂�WqZe[bYZw�Z[�WaZ�q\X̀b�ZeŶ�ìaZY[\�mlnl|�\[b�W�X̀aŶY[\�uWX̀�tw�̀YZèb�[d�Zèu�Y\�c[[X�dWYZe�̀YZèb�Z[��̀̀baŶ̀�[b�\[Z�Z[�̀�̀baŶ̀�̂qae�WqZe[bYZw�̂eW]]�cY{̀�bŶ̀�Z[�W�XqZw�[b�b̀̂_[\̂YtY]YZw�[d�Zè�~baeYZ̀aZ�[b�Zè�x[\̂ZbqaZY[\�yW\Wc̀b�Z[�Zè�x[\ZbWaZ[bo�iqta[\ZbWaZ[b̂o�uWZ̀bYW]�W\X�̀�qY_ù\Z�̂q__]Ỳb̂o�ZèYb�Wc̀\Ẑ�[b�̀u_][ẁ`̂o�[b�[Zèb�_̀b̂[\̂�_̀bd[buY\c�W\w�[d�Zè�f[bgl���������ZY]YrY\c�Zè�̂qtuYZZW]�̂aèXq]̀�_b[{YX̀X�tw�Zè�x[\ZbWaZ[bo�Zè�x[\̂ZbqaZY[\�yW\Wc̀b�̂eW]]�_b̀_Wb̀o�W\X�b̀{Ŷ̀�Ŵ�\̀à^̂Wbwo�W��b[z̀aZ�̂qtuYZZW]�̂aèXq]̀�Y\a[b_[bWZY\c�Y\d[buWZY[\�db[u�[Zèb�x[\ZbWaZ[b̂o�Zè�sh\̀bo�sh\̀b�̂�a[\̂q]ZW\Ẑo�sh\̀b�̂�ì_WbWZ̀�x[\ZbWaZ[b̂�W\X�{̀\X[b̂o�c[{̀b\ù\ZW]�Wc̀\aỲ̂o�W\X�_WbZYaY_W\Ẑ�Y\�Zè��b[z̀aZ�q\X̀b�Zè�uW\Wc̀ù\Z�[d�Zè�x[\̂ZbqaZY[\�yW\Wc̀bl�vè��b[z̀aZ�̂qtuYZZW]�̂aèXq]̀�W\X�W\w�b̀{ŶY[\̂�̂eW]]�t̀�q̂tuYZZ̀X�Z[�Zè�~baeYZ̀aZ�d[b�W__b[{W]lvè�x[\̂ZbqaZY[\�yW\Wc̀b�hY]]�b̀àY{̀�W\X�_b[u_Z]w�ZbW\̂uYZ�Z[�Zè�~baeYZ̀aZ�W]]�̂qtuYZZW]̂�db[u�Zè�x[\ZbWaZ[b�̂qae�Ŵ�ie[_��bWhY\ĉo��b[XqaZ��WZW�W\X�iWu_]̀̂l�vè�x[\̂ZbqaZY[\�yW\Wc̀b�̂�WaZY[\̂�hY]]�t̀�ZWg̀\�Y\�Waa[bXW\à�hYZe�Zè��b[z̀aZ�̂qtuYZZW]�̂aèXq]̀�W__b[{̀X�tw�Zè�~baeYZ̀aZ�[bo�Y\�Zè�Wt̂ \̀à�[d�W\�W__b[{̀X��b[z̀aZ�̂qtuYZZW]�̂aèXq]̀o�hYZe�b̀Ŵ[\Wt]̀�_b[u_Z\̀^̂�heY]̀�W]][hY\c�̂qddYaỲ\Z�ZYù�Z[�_̀buYZ�WX̀�qWZ̀�b̀{Ỳh�tw�Zè�~baeYZ̀aZl����������vè�x[\̂ZbqaZY[\�yW\Wc̀b�hY]]�b̀àY{̀�W\X�_b[u_Z]w�b̀{Ỳh�d[b�a[\d[buW\à�hYZe�Zè�̂qtuYZZW]�b̀�qYb̀ù\Ẑ�[d�Zè�x[\ZbWaZ��[aqù\Ẑo�W]]�̂qtuYZZW]̂�db[u�Zè�x[\ZbWaZ[b�̂qae�Ŵ�ie[_��bWhY\ĉo��b[XqaZ��WZWo�W\X�iWu_]̀̂l�fèb̀�Zèb̀�Wb̀�[Zèb�x[\ZbWaZ[b̂o�Zè�x[\̂ZbqaZY[\�yW\Wc̀b�hY]]�W]̂[�aèag�W\X�a[[bXY\WZ̀�Zè�Y\d[buWZY[\�a[\ZWY\̀X�hYZeY\�̀Wae�̂qtuYZZW]�b̀àY{̀X�db[u�Zè�x[\ZbWaZ[b�W\X�[Zèb�x[\ZbWaZ[b̂o�W\X�ZbW\̂uYZ�Z[�Zè�~baeYZ̀aZ�Ze[̂ �̀b̀a[uù\X̀X�d[b�W__b[{W]l��w�̂qtuYZZY\c�ie[_��bWhY\ĉo��b[XqaZ��WZWo�iWu_]̀̂o�W\X�̂YuY]Wb�q̂tuYZZW]̂o�Zè�x[\̂ZbqaZY[\�yW\Wc̀b�b̀_b̀̂ \̀Ẑ�Z[�Zè�sh\̀b�W\X�~baeYZ̀aZ�ZeWZ�Zè�x[\̂ZbqaZY[\�yW\Wc̀b�eŴ�b̀{Ỳh̀X�W\X�b̀a[uù\X̀X�Zèu�d[b�W__b[{W]l�vè�x[\̂ZbqaZY[\�yW\Wc̀b�̂�WaZY[\̂�~baeYZ̀aZ�hY]]�b̀{Ỳh�W\X�W__b[{̀�[b�ZWg̀�[Zèb�W__b[_bYWZ̀�WaZY[\�q_[\�Zè�x[\ZbWaZ[b�̂�̂qtuYZZW]̂�̂qae�Ŵ�ie[_��bWhY\ĉo��b[XqaZ��WZW�W\X�iWu_]̀̂o�tqZ�[\]w�d[b�Zè�]YuYZ̀X�_qb_[̂ �̀[d�aèagY\c�d[b�a[\d[buW\à�hYZe�Y\d[buWZY[\�cY{̀\�W\X�Zè�X̀ Ŷc\�a[\à_Z��̀_b̀̂ ^̀X�Y\�Zè�x[\ZbWaZ��[aqù\Ẑl�vè�~baeYZ̀aZ�̂�WaZY[\�hY]]�t̀�ZWg̀\�Y\�Waa[bXW\à�hYZe�Zè��b[z̀aZ�̂qtuYZZW]�âèXq]̀�W__b[{̀X�tw�Zè�~baeYZ̀aZ�[bo�Y\�Zè�Wt̂ \̀à�[d�W\�W__b[{̀X��b[z̀aZ�̂qtuYZZW]�̂aèXq]̀o�hYZe�b̀Ŵ[\Wt]̀�_b[u_Z\̀^̂�heY]̀�W]][hY\c�̂qddYaỲ\Z�ZYù�Z[�_̀buYZ�WX̀�qWZ̀�b̀{Ỳh�tw�Zè�~baeYZ̀aZlY\�Zè�~baeYZ̀aZ�̂�_b[d̀̂ Ŷ[\W]�zqXcù\Z�Z[�_̀buYZ�WX̀�qWZ̀�b̀{Ỳhl��_[\�Zè�~baeYZ̀aZ�̂�a[u_]̀Z̀X�b̀{Ỳho�Zè�~baeYZ̀aZ�̂eW]]�ZbW\̂uYZ�YẐ�̂qtuYZZW]�b̀{Ỳh�Z[�Zè�x[\̂ZbqaZY[\�yW\Wc̀bl���������vè�~baeYZ̀aZ�hY]]�b̀{Ỳh�W\X�W__b[{̀o�[b�ZWg̀�[Zèb�W__b[_bYWZ̀�WaZY[\�q_[\o�Zè�x[\ZbWaZ[b�̂�̂qtuYZZW]̂�q̂ae�Ŵ�ie[_��bWhY\ĉo��b[XqaZ��WZWo�W\X�iWu_]̀̂o�tqZ�[\]w�d[b�Zè�]YuYZ̀X�_qb_[̂ �̀[d�aèagY\c�d[b�a[\d[buW\à�hYZe�Y\d[buWZY[\�cY{̀\�W\X�Zè�X̀ Ŷc\�a[\à_Z�̀�_b̀̂^̀X�Y\�Zè�x[\ZbWaZ��[aqù\Ẑl�vè�~baeYZ̀aZ�̂�WaZY[\�hY]]�t̀�ZWg̀\�Y\�Waa[bXW\à�hYZe�Zè�̂qtuYZZW]�̂aèXq]̀�W__b[{̀X�tw�Zè�~baeYZ̀aZ�[bo�Y\�Zè�Wt̂ \̀à�[d�W\�W__b[{̀X�̂qtuYZZW]�âèXq]̀o�hYZe�b̀Ŵ[\Wt]̀�_b[u_Z\̀^̂�heY]̀�W]][hY\c�̂qddYaỲ\Z�ZYù�Y\�Zè�~baeYZ̀aZ�̂�_b[d̀̂ Ŷ[\W]�zqXcù\Z�Z[�_̀buYZ�WX̀�qWZ̀�b̀{Ỳhl��_[\�Zè�~baeYZ̀aZ�̂�a[u_]̀Z̀X�b̀{Ỳho�Zè�~baeYZ̀aZ�̂eW]]�ZbW\̂uYZ�YẐ�̂qtuYZZW]�b̀{Ỳh�Z[�Zè�x[\̂ZbqaZY[\�yW\Wc̀bl�̀{Ỳh�[d�Zè�x[\ZbWaZ[b�̂�̂qtuYZZW]̂�tw�Zè�~baeYZ̀aZ�Ŷ�\[Z�a[\XqaZ̀X�d[b�Zè�_qb_[̂ �̀[d�X̀Z̀buY\Y\c�Zè�WaaqbWaw�W\X�a[u_]̀Z̀\̀^̂�[d�[Zèb�X̀ZWY]̂�̂qae�Ŵ�XYù \̂Y[\̂�W\X��qW\ZYZỲ̂o�[b�d[b�̂qt̂ZW\ZYWZY\c�Y\̂ZbqaZY[\̂�d[b�Y\̂ZW]]WZY[\�[b�_̀bd[buW\à�[d�̀�qY_ù\Z�[b�̂ŵZ̀ûo�W]]�[d�heYae�b̀uWY\�Zè�b̀̂_[\̂YtY]YZw�[d�Zè�x[\ZbWaZ[b�Ŵ�b̀�qYb̀X�tw�Zè�x[\ZbWaZ��[aqù\Ẑl�vè�~baeYZ̀aZ�̂�b̀{Ỳh�[d�Zè�x[\ZbWaZ[b�̂�̂qtuYZZW]̂�̂eW]]�\[Z�b̀]Ỳ{̀�Zè�x[\ZbWaZ[b�[d�Zè�[t]YcWZY[\̂�q\X̀b�ìaZY[\̂�klko�klp�W\X�kljnl�vè�~baeYZ̀aZ�̂�b̀{Ỳh�̂eW]]�\[Z�a[\̂ZYZqZ̀�W__b[{W]�[d�̂Wd̀Zw�_b̀aWqZY[\̂�[bo�q\]̀̂ �̂[ZèbhŶ̀�̂_̀aYdYaW]]w�̂ZWZ̀X�tw�Zè�~baeYZ̀aZo�[d�W\w�a[\̂ZbqaZY[\�ùW\̂o�ùZe[X̂o�Z̀ae\Y�q̀ ô�̂̀�q̀\à �̂[b�_b[àXqb̀̂l�vè�~baeYZ̀aZ�̂�W__b[{W]�[d�W�̂_̀aYdYa�YZ̀u�̂eW]]�\[Z�Y\XYaWZ̀�W__b[{W]�[d�W\�Ŵ̂ ùt]w�[d�heYae�Zè�YZ̀u�Ŷ�W�a[u_[\̀\Zl�����������vè�~baeYZ̀aZ�̂�b̀{Ỳh�[d�x[\ZbWaZ[b�̂�̂qtuYZZW]̂�̂eW]]�t̀�]YuYZ̀X�Z[�W\�Y\YZYW]�̂qtuYZZW]�W\X�[\̀��j��b̀̂qtuYZZW]l��d�Zè�~baeYZ̀aZ�Ŷ�b̀�qYb̀X�Z[�b̀{Ỳh�WXXYZY[\W]�̂qtuYZZW]̂�t̀aWq̂ �̀Zè�Y\YZYW]�̂qtuYZZW]�W\X�b̀̂qtuYZZW]�dWY]̀X�Z[�a[\d[bu�Z[�Zè�Y\d[buWZY[\�cY{̀\�W\X�Zè�X̀ Ŷc\�a[\à_Z�̀�_b̀̂^̀X�Y\�Zè�x[\ZbWaZ��[aqù\Ẑo�Zè�Wu[q\Z�[d�a[u_̀\̂WZY[\�_WYX�Z[�Zè�~baeYZ̀aZ�tw�Zè�sh\̀b�d[b�WXXYZY[\W]�̂̀b{Yà �̂̂eW]]�t̀�X̀XqaZ̀X�db[u�Zè�_Wwù\Ẑ�Z[�Zè�x[\ZbWaZ[bl�����������vè�b̀{Ỳh�hY]]�\[Z�t̀�a[\̂YX̀b̀X�a[u_]̀Z̀�q\ZY]�W\��~xv�s���̂ZWu_�[b�[Zèb�hbYZZ̀\�\[ZYà�Z[�ZeWZ�̀dd̀aZ�eŴ�t̀ \̀�b̀àY{̀X�tw�Zè�x[\ZbWaZ[bl
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X�YZ[Z\[�]̂_̀̂a�bc�dê�fbgdhijdbhkl�lmnòddipl�nq�dê�fbgldhmjd̀bg�rigiŝh�igt�uhjèd̂jd�̀l�gbd�jbgtmjd̂t�cbh�dê�vmhvbl̂�bc�t̂d̂hòg̀gs�dê�ijjmhijq�igt�jbovp̂d̂ĝll�bc�bdêh�t̂dìpl�lmje�il�t̀ôgl̀bgl�igt�wmigd̀d̀̂lx�bh�cbh�lmnldigd̀id̀gs�̀gldhmjd̀bgl�cbh�̀gldippid̀bg�bh�v̂hcbhoigĵ�bc�̂wm̀vôgd�bh�lqld̂olx�ipp�bc�aèje�ĥoìg�dê�ĥlvbgl̀ǹp̀dq�bc�dê�fbgdhijdbh�il�ĥwm̀ĥt�nq�dê�fbgdhijd�ybjmôgdlz�{ê�fbgldhmjd̀bg�rigiŝh�igt�uhjèd̂jdkl�ĥ_̀̂a�bc�dê�fbgdhijdbhkl�lmnòddipl�leipp�gbd�ĥp̀̂_̂�dê�fbgdhijdbh�bc�dê�bnp̀sid̀bgl�mgt̂h�|̂jd̀bgl�}z}x�}z~x�igt�}z��z�{ê�fbgldhmjd̀bg�rigiŝh�igt�uhjèd̂jdkl�ĥ_̀̂a�leipp�gbd�jbgld̀dmd̂�ivvhb_ip�bc�liĉdq�vĥjimd̀bgl�bh�bc�igq�jbgldhmjd̀bg�ôiglx�ôdebtlx�d̂jeg̀wm̂lx�l̂wm̂gĵlx�bh�vhbĵtmĥlz�{ê�uhjèd̂jdkl�ivvhb_ip�bc�i�lv̂j̀c̀j�̀d̂o�leipp�gbd�̀gt̀jid̂�ivvhb_ip�bc�ig�ill̂onpq�bc�aèje�dê�̀d̂o�̀l�i�jbovbĝgdz{ê�fbgldhmjd̀bg�rigiŝh�àpp�vĥviĥ�feigŝ��ht̂hl�igt�fbgldhmjd̀bg�feigŝ�ỳĥjd̀_̂lzX�YZ[Z\��{ê�fbgldhmjd̀bg�rigiŝh�àpp�vĥviĥ�feigŝ��ht̂hl�igt�fbgldhmjd̀bg�feigŝ�ỳĥjd̀_̂lzigt�dê�uhjèd̂jd�àpp�di�̂�ivvhbvh̀id̂�ijd̀bg�bg�feigŝ��ht̂hl�bh�fbgldhmjd̀bg�feigŝ�ỳĥjd̀_̂l�̀g�ijjbhtigĵ�àde�uhd̀jp̂���igt�dê�uhjèd̂jd�àpp�ei_̂�imdebh̀dq�db�bht̂h�ògbh�jeigŝl�̀g�dê��bh��il�vhb_̀t̂t�̀g�|̂jd̀bg��z�z�{ê�uhjèd̂jdx�g̀�jbglmpdid̀bg�àde�dê�fbgldhmjd̀bg�rigiŝhx�àpp�̀g_̂ld̀sid̂�igt�oi�̂�t̂d̂hògid̀bgl�igt�ĥjboôgtid̀bgl�ĥsiht̀gs�jbgĵip̂t�igt�mg�gbag�jbgt̀d̀bgl�il�vhb_̀t̂t�̀g�|̂jd̀bg�}z�z�zX�YZ[Z\Y�{ê�fbgldhmjd̀bg�rigiŝh�igt�dê�uhjèd̂jd�àpp�di�̂�ivvhbvh̀id̂�ijd̀bg�bg�feigŝ��ht̂hl�bh�fbgldhmjd̀bg�feigŝ�ỳĥjd̀_̂l�̀g�ijjbhtigĵ�àde�uhd̀jp̂��x�igt�dê�uhjèd̂jd�àpp�ei_̂�imdebh̀dq�db�bht̂h�ògbh�jeigŝl�̀g�dê��bh��il�vhb_̀t̂t�̀g�|̂jd̀bg��z�z�{ê�uhjèd̂jdx�̀g�jbglmpdid̀bg�àde�dê�fbgldhmjd̀bg�rigiŝhx�àpp�̀g_̂ld̀sid̂�igt�oi�̂�t̂d̂hògid̀bgl�igt�ĥjboôgtid̀bgl�ĥsiht̀gs�jbgĵip̂t�igt�mg�gbag�jbgt̀d̀bgl�il�vhb_̀t̂t�̀g�|̂jd̀bg�}z�z�z�d̀p̀�̀gs�dê�tbjmôgdl�vhb_̀t̂t�nq�dê�fbgdhijdbhx�dê�fbgldhmjd̀bg�rigiŝh�àpp�oìgdìg�id�dê�l̀d̂�cbh�dê��aĝh�bĝ�jbvq�bc�ipp�fbgdhijd�ybjmôgdlx�ivvhb_̂t�|ebv�yhiàgslx��hbtmjd�yidix�|iovp̂l�igt�l̀òpih�ĥwm̀ĥt�lmnòddiplx�̀g�sbbt�bht̂h�igt�oih�̂t�jmhĥgdpq�db�ĥjbht�ipp�jeigŝl�igt�l̂p̂jd̀bgl�oit̂�tmh̀gs�jbgldhmjd̀bgz�{êl̂�àpp�n̂�i_ìpinp̂�db�dê�uhjèd̂jd�igt�dê�fbgdhijdbhx�igt�àpp�n̂�t̂p̀_̂ĥt�db�dê��aĝh�mvbg�jbovp̂d̀bg�bc�dê��hb�̂jdzX�YZ[Z\���d̀p̀�̀gs�dê�tbjmôgdl�vhb_̀t̂t�nq�dê�fbgdhijdbhx�dê�fbgldhmjd̀bg�rigiŝh�àpp�oìgdìg�id�dê�l̀d̂�cbh�dê��aĝh�bĝ�jbvq�bc�ipp�fbgdhijd�ybjmôgdlx�ivvhb_̂t�|ebv�yhiàgslx��hbtmjd�yidix�|iovp̂lx�igt�l̀òpih�ĥwm̀ĥt�lmnòddiplx�̀g�sbbt�bht̂h�igt�oih�̂t�jmhĥgdpq�db�ĥjbht�ipp�jeigŝl�igt�l̂p̂jd̀bgl�oit̂�tmh̀gs�jbgldhmjd̀bgz�{êl̂�àpp�n̂�i_ìpinp̂�db�dê�uhjèd̂jd�igt�dê�fbgdhijdbhx�igt�àpp�n̂�t̂p̀_̂ĥt�db�dê��aĝh�mvbg�jbovp̂d̀bg�bc�dê��hb�̂jdz{ê�fbgldhmjd̀bg�rigiŝh�àpp�ill̀ld�dê�uhjèd̂jd�̀g�jbgtmjd̀gs�̀glv̂jd̀bgl�db�t̂d̂hòĝ�dê�tid̂l�bc�|mnldigd̀ip�fbovp̂d̀bg�igt�dê�tid̂�bc�c̀gip�jbovp̂d̀bg��̀llm̂�f̂hd̀c̀jid̂l�bc�|mnldigd̀ip�fbovp̂d̀bg�̀g�jbg�mgjd̀bg�àde�dê�uhjèd̂jd�vmhlmigd�db�|̂jd̀bg��z���igt�ĥĵ _̀̂�igt�cbhaiht�db�dê��aĝh�ah̀dd̂g�aihhigd̀̂l�igt�ĥpid̂t�tbjmôgdl�ĥwm̀ĥt�nq�dê�fbgdhijd�igt�ill̂onp̂t�nq�dê�fbgdhijdbh�vmhlmigd�db�|̂jd̀bg��z��z�{ê�fbgldhmjd̀bg�rigiŝh�àpp�cbhaiht�db�dê�uhjèd̂jd�i�c̀gip�uvvp̀jid̀bg�igt�f̂hd̀c̀jid̂�cbh��iqôgd�bh�c̀gip��hb�̂jd�uvvp̀jid̀bg�igt��hb�̂jd�f̂hd̀c̀jid̂�cbh��iqôgd�mvbg�dê�fbgdhijdbhkl�jbovp̀igĵ�àde�dê�ĥwm̀ĥôgdl�bc�dê�fbgdhijd�ybjmôgdlzX�YZ[Z\��{ê�fbgldhmjd̀bg�rigiŝh�àpp�ill̀ld�dê�uhjèd̂jd�̀g�jbgtmjd̀gs�̀glv̂jd̀bgl�db�t̂d̂hòĝ�dê�tid̂�bh�tid̂l�bc�|mnldigd̀ip�fbovp̂d̀bg�igt�dê�tid̂�bc�c̀gip�jbovp̂d̀bg��̀llm̂�f̂hd̀c̀jid̂l�bc�|mnldigd̀ip�fbovp̂d̀bg�̀g�jbg�mgjd̀bg�àde�dê�uhjèd̂jd�vmhlmigd�db�|̂jd̀bg��z���igt�ĥĵ _̀̂�igt�cbhaiht�db�dê��aĝh�ah̀dd̂g�aihhigd̀̂l�igt�ĥpid̂t�tbjmôgdl�ĥwm̀ĥt�nq�dê�fbgdhijd�igt�ill̂onp̂t�nq�dê�fbgdhijdbh�vmhlmigd�db�|̂jd̀bg��z��z�{ê�fbgldhmjd̀bg�rigiŝh�àpp�cbhaiht�db�dê�uhjèd̂jd�i�c̀gip�uvvp̀jid̀bg�igt�f̂hd̀c̀jid̂�cbh��iqôgd�bh�c̀gip��hb�̂jd�uvvp̀jid̀bg�igt��hb�̂jd�f̂hd̀c̀jid̂�cbh��iqôgd�mvbg�dê�fbgdhijdbhkl�jbovp̀igĵ�àde�dê�ĥwm̀ĥôgdl�bc��c�dê��aĝh�igt�uhjèd̂jd�isĥ̂x�dê�uhjèd̂jd�àpp�vhb_̀t̂�bĝ�bh�obĥ�vhb�̂jd�ĥvĥl̂gdid̀_̂l�db�ill̀ld�̀g�jihhq̀gs�bmd�dê�uhjèd̂jdkl�ĥlvbgl̀ǹp̀d̀̂l�id�dê�l̀d̂z�{ê�tmd̀̂lx�ĥlvbgl̀ǹp̀d̀̂l�igt�p̀òdid̀bgl�bc�imdebh̀dq�bc�lmje�vhb�̂jd�ĥvĥl̂gdid̀_̂l�leipp�n̂�il�l̂d�cbhde�̀g�ig�̂�èǹd�db�n̂�̀gjbhvbhid̂t�̀g�dê�fbgdhijd�ybjmôgdlzX�YZ[Z\���c�dê��aĝh�igt�uhjèd̂jd�isĥ̂x�dê�uhjèd̂jd�àpp�vhb_̀t̂�bĝ�bh�obĥ��hb�̂jd�ĥvĥl̂gdid̀_̂l�db�ill̀ld�̀g�jihhq̀gs�bmd�dê�uhjèd̂jdkl�ĥlvbgl̀ǹp̀d̀̂l�id�dê�l̀d̂z�{ê��aĝh�leipp�gbd̀cq�dê�fbgldhmjd̀bg�rigiŝh�bc�igq�jeigŝ�̀g�dê�tmd̀̂lx�ĥlvbgl̀ǹp̀d̀̂l�igt�p̀òdid̀bgl�bc�imdebh̀dq�bc�dê��hb�̂jd�ĥvĥl̂gdid̀_̂lz{ê�uhjèd̂jd�àpp�g̀d̂hvĥd�igt�t̂j̀t̂�oidd̂hl�jbgĵhg̀gs�v̂hcbhoigĵ�mgt̂hx�igt�ĥwm̀ĥôgdl�bc�dê�fbgdhijd�ybjmôgdl�bg�ah̀dd̂g�ĥwm̂ld�bc�dê�fbgldhmjd̀bg�rigiŝhx��aĝh�bh�fbgdhijdbh�dehbmse�dê�fbgldhmjd̀bg�rigiŝhz�{ê�uhjèd̂jdkl�ĥlvbgl̂�db�lmje�ĥwm̂ldl�àpp�n̂�oit̂�̀g�ah̀d̀gs�àdèg�igq�d̀ô�p̀òdl�isĥ̂t�mvbg�bh�bdêhàl̂�àde�ĥilbginp̂�vhbovdĝllz�
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X�YZ[Z\]�̂_̀�abc_dèce�fdgg�dhèbib̀e�jhk�k̀cdk̀�ljeèbm�cnhc̀bhdho�ìbpnbljhc̀�qhk̀br�jhk�b̀sqdb̀l̀hem�npr�e_̀�tnhebjce�uncql̀hem�nh�fbdeèh�b̀sq̀me�np�e_̀�tnhmebqcednh�vjhjòbr�wfh̀br�nb�tnhebjcenb�e_bnqo_�e_̀�tnhmebqcednh�vjhjòbx�̂_̀�abc_dèceym�b̀minhm̀�en�mqc_�b̀sq̀mem�fdgg�z̀�ljk̀�dh�fbdedho�fde_dh�jh{�edl̀�gdldem�job̀̀k�qinh�nb�ne_̀bfdm̀�fde_�b̀jmnhjzg̀�ibnlieh̀mmx�|hèbib̀ejednhm�jhk�k̀cdmdnhm�np�e_̀�abc_dèce�fdgg�z̀�cnhmdmèhe�fde_�e_̀�dhèhe�np�jhk�b̀jmnhjzg{�dhp̀bjzg̀�pbnl�e_̀�tnhebjce�uncql̀hem�jhk�fdgg�z̀�dh�fbdedho�nb�dh�e_̀�pnbl�np�kbjfdhomx�X�YZ[Z\]Z\�|p�}nb~�dm�k̀mcbdz̀k�nb�dhkdcjèk�dh�j�ljhh̀b�f_dc_�lj~̀m�de�dlinmmdzg̀�en�cjbb{�nqe�e_̀�b̀sqdb̀l̀hem�np�e_̀�tnhebjce�uncql̀hemr�nb�m_nqgk�kdmcb̀ijhcd̀m�jiìjb�jlnho�e_̀�tnhebjce�uncql̀hemr�e_̀�tnhebjcenb�m_jgg�b̀sq̀me�dhèbib̀ejednh�z̀pnb̀�ibnc̀ k̀dho�fde_�e_̀�}nb~x�|p�e_̀�tnhebjcenb�pjdgm�en�lj~̀�mqc_�j�b̀sq̀mer�hn�̀�cqm̀�fdgg�z̀�h̀èbejdh̀k�pnb�pjdgqb̀�en�cjbb{�nqe�e_̀�}nb~�np�e_̀�tnhebjce�uncql̀hemx��_nqgk�j�cnhpgdce�nccqb�dh�nb�z̀ef̀ h̀�tnhebjce�uncql̀hemr�e_̀�tnhebjcenb�dm�k̀ l̀̀k�en�_j�̀�dhcgqk̀k�dh�e_̀�tnhebjce��ql�e_̀�lnb̀�̀�ìhmd�̀�ljhh̀b�np�kndho�e_̀�}nb~xX�YZ[Z\��|hèbib̀ejednhm�jhk�k̀cdmdnhm�np�e_̀�abc_dèce�fdgg�z̀�cnhmdmèhe�fde_�e_̀�dhèhe�npr�jhk�b̀jmnhjzg{�dhp̀bjzg̀�pbnlr�e_̀�tnhebjce�uncql̀hem�jhk�fdgg�z̀�dh�fbdedho�nb�dh�e_̀�pnbl�np�kbjfdhomx�}_̀h�lj~dho�mqc_�dhèbib̀ejednhm�jhk�k̀cdmdnhmr�e_̀�abc_dèce�fdgg�̀hk̀j�nb�en�m̀cqb̀�pjde_pqg�ìbpnbljhc̀�z{�zne_�wfh̀b�jhk�tnhebjcenbr�fdgg�hne�m_nf�ijbedjgde{�en�̀de_̀br�jhk�fdgg�hne�z̀�gdjzg̀�pnb�b̀mqgem�np�dhèbib̀ejednhm�nb�k̀cdmdnhm�mn�b̀hk̀b̀k�dh�onnk�pjde_x̂_̀�abc_dèceym�k̀cdmdnhmr�jpèb�cnhmqgejednh�fde_�e_̀�wfh̀br�nh�ljeèbm�b̀gjedho�en�j̀me_̀edc�̀pp̀ce�fdgg�z̀�pdhjg�dp�cnhmdmèhe�fde_�e_̀�dhèhe�̀�ib̀mm̀k�dh�e_̀�tnhebjce�uncql̀hemxX�YZ[Z[��̂_̀�abc_dèceym�k̀cdmdnhm�nh�ljeèbm�b̀gjedho�en�j̀me_̀edc�̀pp̀ce�fdgg�z̀�pdhjg�dp�cnhmdmèhe�fde_�e_̀�dhèhe��̀ib̀mm̀k�dh�e_̀�tnhebjce�uncql̀hemxtnhmebqcednh�vjhjòb�fdgg�b̀c̀d�̀�jhk�b̀�d̀f�b̀sq̀mem�pnb�dhpnbljednh�pbnl�e_̀�tnhebjcenbr�jhk�pnbfjbk�̀jc_�b̀sq̀me�pnb�dhpnbljednh�en�e_̀�abc_dècer�fde_�e_̀�tnhmebqcednh�vjhjòbym�b̀cnll̀hkjednhx�̂_̀�abc_dèce�fdgg�b̀�d̀f�jhk�b̀minhk�dh�fbdedho�en�e_̀�tnhmebqcednh�vjhjòb�en�b̀sq̀mem�pnb�dhpnbljednh�jznqe�e_̀�tnhebjce�uncql̀hemx�̂_̀�tnhmebqcednh�vjhjòbym�b̀cnll̀hkjednh�jhk�e_̀�abc_dèceym�b̀minhm̀�en�̀jc_�b̀sq̀me�fdgg�z̀�ljk̀�dh�fbdedho�fde_dh�jh{�edl̀�gdldem�job̀̀k�qinh�nb�ne_̀bfdm̀�fde_�b̀jmnhjzg̀�ibnlieh̀mmx�|p�jiibnibdjèr�e_̀�abc_dèce�fdgg�ib̀ijb̀�jhk�dmmq̀�mqiig̀l̀hejg�ubjfdhom�jhk��ìcdpdcjednhm�dh�b̀minhm̀�en�e_̀�b̀sq̀mem�pnb�dhpnbljednhxX�YZ[Z[\�̂_̀�tnhmebqcednh�vjhjòb�fdgg�b̀c̀d�̀�jhk�b̀�d̀f�b̀sq̀mem�pnb�dhpnbljednh�pbnl�e_̀�tnhebjcenbr�jhk�pnbfjbk�j̀c_�b̀sq̀me�pnb�dhpnbljednh�en�e_̀�abc_dècer�fde_�e_̀�tnhmebqcednh�vjhjòbym�b̀cnll̀hkjednhx�̂_̀�abc_dèce�fdgg�b̀�d̀f�jhk�b̀minhk�dh�fbdedhor�e_bnqo_�e_̀�tnhmebqcednh�vjhjòbr�en�b̀sq̀mem�pnb�dhpnbljednh�jznqe�e_̀�tnhebjce�uncql̀hemx�̂_̀�tnhmebqcednh�vjhjòbym�b̀cnll̀hkjednh�jhk�e_̀�abc_dèceym�b̀minhm̀�en�̀jc_�b̀sq̀me�fdgg�z̀�ljk̀�dh�fbdedho�fde_dh�jh{�edl̀�gdldem�job̀̀k�qinh�nb�ne_̀bfdm̀�fde_�b̀jmnhjzg̀�ibnlieh̀mmx�|p�jiibnibdjèr�e_̀�abc_dèce�fdgg�ib̀ijb̀�jhk�dmmq̀�mqiig̀l̀hejg�ubjfdhom�jhk��ìcdpdcjednhm�dh�b̀minhm̀�en�e_̀�b̀sq̀mem�pnb�dhpnbljednhx�������X��Z[Z\��hg̀mm�ne_̀bfdm̀�mejèk�dh�e_̀�tnhebjce�uncql̀hemr�e_̀�tnhebjcenbr�jm�mnnh�jm�ibjcedcjzg̀�uncql̀hem�nb�e_̀�zdkkdho�b̀sqdb̀l̀hemr�e_̀�tnhebjcenbr�fde_dh�èh������kj{m�jpèb�jfjbk�np�e_̀�tnhebjcer�m_jgg�hnedp{�e_̀�tnhmebqcednh�vjhjòbr�pqbhdm_�dh�fbdedho�en�e_̀�tnhmebqcednh�vjhjòb�pnb�b̀�d̀f�z{�e_̀�wfh̀br�tnhmebqcednh�vjhjòb�jhk�abc_dècer�np�e_̀�ìbmnhm�nb�̀heded̀m�ibninm̀k�pnb�̀jc_�ibdhcdijg�inbednh�np�e_̀�}nb~r�dhcgqkdho�abc_dèce�e_̀�hjl̀m�np�ìbmnhm�nb�̀heded̀m��dhcgqkdho�e_nm̀�f_n�jb̀�en�pqbhdm_�ljèbdjgm�nb�̀sqdil̀he�pjzbdcjèk�en�j�mìcdjg�k̀mdohx�}de_dh����kj{m�np�b̀c̀die�np�e_̀�dhpnbljednhr�e_̀�tnhmebqcednh�vjhjòb�lj{�hnedp{�e_̀�tnhebjcenb�k̀mdoh��ibninm̀k�pnb�̀jc_�ibdhcdijg�inbednh�np�e_̀�}nb~x�̂_̀�tnhmebqcednh�vjhjòb�lj{�b̀ig{�fde_dh����kj{m�en�e_̀�tnhebjcenb�dh�fbdedho�mejedho�����f_̀e_̀b�e_̀�wfh̀br�e_̀�tnhmebqcednh�vjhjòb�nb�e_̀�abc_dèce�����_jm�b̀jmnhjzg̀�nz�̀cednh�en�jh{�mqc_�ibninm̀k�ìbmnh�nb�̀hede{�nbr�����e_je�e_̀�tnhmebqcednh�vjhjòbr�abc_dèce�nb�wfh̀b�b̀sqdb̀m�jkkdednhjg�edl̀�pnb�b̀�d̀fx��jdgqb̀�np�e_̀�tnhmebqcednh�vjhjòb�en�ibn�dk̀�hnedc̀�vjhjòbr�wfh̀br�nb�abc_dèce�en�b̀ig{�fde_dh�e_̀����kj{�ìbdnk�m_jgg�cnhmedeqè�hnedc̀�np�hn�b̀jmnhjzg̀�nz�̀cednhxX��Z[Z\Z\�|h�hn�cjm̀�m_jgg�ij{l̀hem�z̀�ljk̀�nh�e_̀�tnhebjce�qhedg�j�cnlig̀è�gdme�np��qzcnhebjcenbm�_jm�z̀ h̀�mqzldeèk�z{�e_̀�tnhebjcenb�en�e_̀�tnhmebqcednh�vjhjòb�pnb�b̀�d̀f�z{�e_̀�wfh̀br�tnhmebqcednh�vjhjòbr�jhk�abc_dècex��qc_�gdme�m_jgg�hne�z̀�cnhmdk̀b̀k�cnlig̀è�dp�e_̀�wfh̀br�tnhmebqcednh�vjhjòb�nb�abc_dèce�_jm�jh{�b̀jmnhjzg̀�nz�̀cednh�en�jh{�hjl̀�gdmèk�e_̀b̀nhx��qc_�gdme�m_jgg�z̀�mqzldeèk�jhk�b̀mqzldeèk�dp�h̀c̀mmjb{�qhedg�de�dm�cnhmdk̀b̀k�cnlig̀èx
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X�YZ[Z\Z[�]̂_̀abcdècadf�ghii�bac�_j�è j̀kce_ij�̂bijffl�gmjb�djn̂jfcjo�_p�cmj�qgbjdl�rd̀mhcj̀c�ad�sabfcd̂̀ chab�tebeujdl�jvhojb̀j�hf�ŵdbhfmjo�_p�cmj�sabcdècad�cmec�cmj�kdakafjo�]̂_̀abcdècad�mef�fechfwècadhip�̀axkijcjo�fhxhied�f̂_̀abcdècf�ef�̀abcjxkiecjo�̂bojd�cmhf�sabcdècl�ebo�mef�cmj�bj̀jffedp�jykjdhjb̀jl�kjdfabbjil�jn̂hkxjbcl�kiebc�ebo�whbeb̀hei�e_hihcp�ca�̀axkijcj�cmj�kdakafjo�f̂_̀abcdèc�hb�è àdoeb̀j�ghcm�cmj�hbcjbc�aw�cmj�sabcdèc�zà x̂jbcf�ebo�cmj�{da|j̀c�]̀mjôij}�rf�vjdhwh̀echab�aw�whbeb̀hei�e_hihcpl�cmj�qgbjd�djfjdvjf�cmj�dhumc�ca�djn̂jfc�ebo�dj̀jhvj�̂k�ca�whvj�~���pjedf�aw�whbeb̀hei�fcecjxjbcfl�_eb��djwjdjb̀jfl�_abo�hbf̂deb̀j�̀axkebp�djwjdjb̀jf�ebo�eii�acmjd�hbwadxechab�djn̂hdjo�ca�effjff�whbeb̀hei�e_hihcp}�X�YZ[Z���w�cmj�qgbjdl�sabfcd̂̀ chab�tebeujd�ad�rd̀mhcj̀c�mef�djefabe_ij�a_|j̀chab�ca�e�kjdfab�ad�jbchcp�kdakafjo�_p�cmj�sabcdècadl�cmj�sabcdècad�fmeii�kdakafj�ebacmjd�ca�gmax�cmj�qgbjdl�sabfcd̂̀ chab�tebeujd�ad�rd̀mhcj̀c�mef�ba�djefabe_ij�a_|j̀chab}��w�cmj�kdakafjo�_̂c�dj|j̀cjo�]̂_̀abcdècad�gef�djefabe_ip�̀eke_ij�aw�kjdwadxhbu�cmj��ad�l�cmj�sabcdèc�]̂x�ebo�sabcdèc��hxj�fmeii�_j�hb̀djefjo�ad�oj̀djefjo�_p�cmj�ohwwjdjb̀jl�hw�ebpl�à èfhabjo�_p�f̂ m̀�̀mebujl�ebo�eb�ekkdakdhecj�smebuj�qdojd�fmeii�_j�hff̂jo�_jwadj�̀axxjb̀jxjbc�aw�cmj�f̂_fchĉcj�]̂_̀abcdècad�f��ad�}��agjvjdl�ba�hb̀djefj�hb�cmj�sabcdèc�]̂x�ad�sabcdèc��hxj�fmeii�_j�eiiagjo�wad�f̂ m̀�̀mebuj�̂bijff�cmj�sabcdècad�mef�ècjo�kdaxkcip�ebo�djfkabfhvjip�hb�f̂_xhcchbu�bexjf�ef�djn̂hdjo}ebo�rd̀mhcj̀c�mevj�ba�a_|j̀chab}�X�YZ[ZY��mj�tehbcjbeb̀j�aw�cmj�{da|j̀c�]̀mjôij�hf�̀dhch̀ei}��mj�sabcdècad�fmeii�egedo�f̂_̀abcdècf�ca�jbchchjf�̀eke_ij�aw�kjdwadxhbu�hb�e�xebbjd�cmec�ghii�xehbcehb�cmj�{da|j̀c�]̀mjôij�ebo�djn̂hdj�hcf�f̂_̀abcdècadf�ca�̀axkijcj�cmjhd�gad��hb�è àdoeb̀j�ghcm�cmj�{da|j̀c�]̀mjôij}X�YZ[Z���kab�gdhccjb�djn̂jfc�wdax�ad�ab�_jmeiw�aw�cmj�qgbjdl�cmj�sabcdècad�fmeii�kdavhoj�ca�cmj�qgbjd�jyj̀ ĉjol�b̂djoècjo�̀akhjf�aw�eii�f̂_̀abcdècfl�k̂d̀mefj�adojdf�ad�acmjd�eudjjxjbcf�djiechbu�ca�cmj��ad�}�p�ekkdakdhecj�gdhccjb�eudjjxjbcl�cmj�sabcdècad�fmeii�djn̂hdj�jèm�]̂_̀abcdècadl�ca�cmj�jycjbc�aw�cmj��ad��ca�_j�kjdwadxjo�_p�cmj�]̂_̀abcdècadl�ca�_j�_âbo�ca�cmj�sabcdècad�_p�cjdxf�aw�cmj�sabcdèc�zà x̂jbcfl�ebo�ca�eff̂xj�cagedo�cmj�sabcdècad�eii�cmj�a_ihuechabf�ebo�djfkabfh_hihchjfl�hb̀îohbu�cmj�djfkabfh_hihcp�wad�fewjcp�aw�cmj�]̂_̀abcdècad�f��ad�l�cmec�cmj�sabcdècadl�_p�cmjfj�sabcdèc�zà x̂jbcfl�eff̂xjf�cagedo�cmj�qgbjdl�sabfcd̂̀ chab�tebeujd�ebo�rd̀mhcj̀c}��èm�f̂_̀abcdèc�eudjjxjbc�fmeii�kdjfjdvj�ebo�kdacj̀c�cmj�dhumcf�aw�cmj�qgbjdl�sabfcd̂̀ chab�tebeujd�ebo�rd̀mhcj̀c�̂bojd�cmj�sabcdèc�zà x̂jbcf�ghcm�djfkj̀c�ca�cmj��ad��ca�_j�kjdwadxjo�_p�cmj�]̂_̀abcdècad�fa�cmec�f̂_̀abcdèchbu�cmjdjaw�ghii�bac�kdj|̂oh̀j�f̂ m̀�dhumcfl�ebo�fmeii�eiiag�ca�cmj�]̂_̀abcdècadl�̂bijff�fkj̀hwh̀eiip�kdavhojo�acmjdghfj�hb�cmj�f̂_̀abcdèc�eudjjxjbcl�cmj�_jbjwhc�aw�eii�dhumcfl�djxjohjfl�ebo�djodjff�euehbfc�cmj�sabcdècad�cmec�cmj�sabcdècadl�_p�cmj�sabcdèc�zà x̂jbcfl�mef�euehbfc�cmj�qgbjd}��mjdj�ekkdakdhecjl�cmj�sabcdècad�fmeii�djn̂hdj�jèm�]̂_̀abcdècad�ca�jbcjd�hbca�fhxhied�eudjjxjbcf�ghcm�]̂_�f̂_̀abcdècadf}��mj�sabcdècad�fmeii�xe�j�evehie_ij�ca�jèm�kdakafjo�]̂_̀abcdècadl�kdhad�ca�cmj�jyj̀ ĉhab�aw�cmj�f̂_̀abcdèc�eudjjxjbcl�̀akhjf�aw�cmj�sabcdèc�zà x̂jbcf�ca�gmh̀m�cmj�]̂_̀abcdècad�ghii�_j�_âbol�ebol�̂kab�gdhccjb�djn̂jfc�aw�cmj�]̂_̀abcdècadl�hojbchwp�ca�cmj�]̂_̀abcdècad�cjdxf�ebo�̀abohchabf�aw�cmj�kdakafjo�f̂_̀abcdèc�eudjjxjbc�cmec�xep�_j�ec�vedheb̀j�ghcm�cmj�sabcdèc�zà x̂jbcf}�]̂_̀abcdècadf�ghii�fhxhiedip�xe�j�̀akhjf�aw�ekkih̀e_ij�kadchabf�aw�f̂ m̀�oà x̂jbcf�evehie_ij�ca�cmjhd�djfkj̀chvj�kdakafjo�]̂_�f̂_̀abcdècadf}X�YZ�Z\��p�ekkdakdhecj�gdhccjb�eudjjxjbcl�cmj�sabcdècad�fmeii�djn̂hdj�jèm�]̂_̀abcdècadl�ca�cmj�jycjbc�aw�cmj��ad��ca�_j�kjdwadxjo�_p�cmj�]̂_̀abcdècadl�ca�_j�_âbo�ca�cmj�sabcdècad�_p�cjdxf�aw�cmj�sabcdèc�zà x̂jbcfl�ebo�ca�eff̂xj�cagedo�cmj�sabcdècad�eii�cmj�a_ihuechabf�ebo�djfkabfh_hihchjfl�hb̀îohbu�djfkabfh_hihcp�wad�fewjcp�aw�cmj�]̂_̀abcdècad�f��ad�l�gmh̀m�cmj�sabcdècadl�_p�cmjfj�zà x̂jbcfl�eff̂xjf�cagedo�cmj�qgbjdl�sabfcd̂̀ chab�tebeujd�ebo�rd̀mhcj̀c}��èm�f̂_̀abcdèc�eudjjxjbc�fmeii�kdjfjdvj�ebo�kdacj̀c�cmj�dhumcf�aw�cmj�qgbjdl�sabfcd̂̀ chab�tebeujd�ebo�rd̀mhcj̀c�̂bojd�cmj�sabcdèc�zà x̂jbcf�ghcm�djfkj̀c�ca�cmj��ad��ca�_j�kjdwadxjo�_p�cmj�]̂_̀abcdècad�fa�cmec�f̂_̀abcdèchbu�cmjdjaw�ghii�bac�kdj|̂oh̀j�f̂ m̀�dhumcfl�ebo�fmeii�eiiag�ca�cmj�]̂_̀abcdècadl�b̂ijff�fkj̀hwh̀eiip�kdavhojo�acmjdghfj�hb�cmj�f̂_̀abcdèc�eudjjxjbcl�cmj�_jbjwhc�aw�eii�dhumcfl�djxjohjf�ebo�djodjff�euehbfc�cmj�sabcdècad�cmec�cmj�sabcdècadl�_p�cmj�sabcdèc�zà x̂jbcfl�mef�euehbfc�cmj�qgbjd}��mjdj�ekkdakdhecjl�cmj�sabcdècad�fmeii�djn̂hdj�jèm�]̂_̀abcdècad�ca�jbcjd�hbca�fhxhied�eudjjxjbcf�ghcm�]̂_�f̂_̀abcdècadf}��mj�sabcdècad�fmeii�xe�j�evehie_ij�ca�jèm�kdakafjo�]̂_̀abcdècadl�kdhad�ca�cmj�jyj̀ ĉhab�aw�cmj�f̂_̀abcdèc�eudjjxjbcl�̀akhjf�aw�cmj�sabcdèc�zà x̂jbcf�ca�gmh̀m�cmj�]̂_̀abcdècad�ghii�_j�_âbol�ebol�̂kab�gdhccjb�djn̂jfc�aw�cmj�]̂_̀abcdècadl�hojbchwp�ca�cmj�]̂_̀abcdècad�cjdxf�ebo�̀abohchabf�aw�cmj�kdakafjo�f̂_̀abcdèc�eudjjxjbc�cmec�xep�_j�ec�vedheb̀j�ghcm�cmj�sabcdèc�zà x̂jbcf}�]̂_̀abcdècadf�ghii�fhxhiedip�xe�j�̀akhjf�aw�ekkih̀e_ij�kadchabf�aw�f̂ m̀�oà x̂jbcf�evehie_ij�ca�cmjhd�djfkj̀chvj�kdakafjo�]̂_�f̂_̀abcdècadf}��èm�f̂_̀abcdèc�fmeii�̀abcehb�kdavhfhab�wad�jyj̀ ĉhab�aw�ihjb�gehvjdf�hb�wadx�ebo�f̂_fceb̀j�è j̀kce_ij�ca�cmj�qgbjd�ef�e�̀abohchab�aw�kepxjbc�_p�cmj�sabcdècad}��mj�
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XYZ[\]̂[Y\�_̀]aa�\bcde\b�b]̂ �̀fdĝYZ[\]̂[Y\�[Y�hij�eZ_kb̂[�[̀b�l\Ymb̂[�_e[bn�eẐadoeZp�]aa�\babq]Z[�_d\r]̂b_�]Zo�mYg�ŶZoe[eYZ_n�gbrY\b�gbpeZZeZp�[̀b�sY\t�]Zo�huj�]̂ b̂k[�Y\�̂e[b�Zb̂b__]\v�̂Y\\b̂[eYZ_�eZ�[̀b�l\Ymb̂[�_e[bn�eẐadoeZp�_d\r]̂b_�Y\�mYg�̂YZoe[eYZ_n�gbrY\b�gbpeZZeZp�[̀b�sY\twx�yz{z|�}̀b�XYZ[\]̂[Y\�_̀]aa�k\Y~k[av�ZY[erv�[̀b���Zb\�]Zo��\̂̀ e[b̂[�Yr�]Zv�~][b\e]a�obr]da[_�gv�]Zv�fdĝYZ[\]̂[Y\�Y\��̀b[̀b\�e[�̀]_�[b\~eZ][bo�e[_�]p\bb~bZ[��e[̀�]Zv�Yr�e[_�fdĝYZ[\]̂[Y\_�rY\�]Zv�\b]_YZw������{�z� ]__epZ~bZ[�e_�brrb̂[eqb�YZav�]r[b\�[b\~eZ][eYZ�Yr�[̀b�XYZ[\]̂[�gv�[̀b���Zb\�rY\�̂]d_b�kd\_d]Z[�[Y�fb̂[eYZ�i�wu�kd\_d]Z[�[Y��\[êab�i��]Zo�YZav�rY\�[̀Y_b�_dĝYZ[\]̂[�]p\bb~bZ[_�[̀][�[̀b���Zb\�]̂ b̂k[_�gv�ZY[erveZp�[̀b�fdĝYZ[\]̂[Y\�]Zo�XYZ[\]̂[Y\��]Zo�x�yz�z|��kYZ�_d̂ �̀]__epZ~bZ[n�er�[̀b�sY\t�̀]_�gbbZ�_d_kbZobo�rY\�~Y\b�[̀]Z����o]v_n����o]v_n�[̀\Ydp̀�ZY�r]da[�Yr�[̀b�fdĝYZ[\]̂[Y\n�[̀b�fdĝYZ[\]̂[Y\�_�̂Y~kbZ_][eYZ�_̀]aa�gb�bcde[]gav�]omd_[bo�rY\�eẐ\b]_b_�eZ�̂Y_[�\b_da[eZp�r\Y~�[̀b�_d_kbZ_eYZwx�yz�z{��kYZ�]__epZ~bZ[�[Y�[̀b���Zb\�dZob\�[̀e_�fb̂[eYZ��w�n�[̀b���Zb\�~]v�rd\[̀b\�]__epZ�[̀b�_dĝYZ[\]̂[�[Y�]�_d̂ b̂__Y\�XYZ[\]̂[Y\�Y\�Y[̀b\�bZ[e[vw��r�[̀b���Zb\�]__epZ_�[̀b�_dĝYZ[\]̂[�[Y�]�_d̂ b̂__Y\�XYZ[\]̂[Y\�Y\�Y[̀b\�bZ[e[vn�[̀b���Zb\�_̀]aa�Zbqb\[̀bab__�\b~]eZ�abp]aav�\b_kYZ_egab�rY\�]aa�Yr�[̀b�_d̂ b̂__Y\�XYZ[\]̂[Y\�_�Ygaep][eYZ_�dZob\�[̀b�_dĝYZ[\]̂[w��x��z�z��}̀b���Zb\�\b_b\qb_�[̀b�\ep̀[�[Y�kb\rY\~�̂YZ_[\d̂[eYZ�Y\�Ykb\][eYZ_�\ba][bo�[Y�[̀b�l\Ymb̂[��e[̀�[̀b���Zb\�_�Y�Z�rY\̂b_n�]Zo��e[̀�fbk]\][b�XYZ[\]̂[Y\_�\b[]eZbo�dZob\�XYZoe[eYZ_�Yr�[̀b�XYZ[\]̂[�_dg_[]Z[e]aav�_e~ea]\�[Y�[̀Y_b�Yr�[̀e_�XYZ[\]̂[n�eẐadoeZp�[̀Y_b�k\Yqe_eYZ_�Yr�[̀b�XYZoe[eYZ_�Yr�[̀b�XYZ[\]̂[��̀ ề�eẐadob�kb\_YZ_�Y\�bZ[e[eb_�dZob\�_bk]\][b�ŶZ[\]̂[_�ZY[�]o~eZe_[b\bo�gv�[̀b�XYZ_[\d̂[eYZ��]Z]pb\n�]Zo�[Y�]�]\o�Y[̀b\�̂YZ[\]̂[_�eZ�̂YZZb̂[eYZ��e[̀�Y[̀b\�kY\[eYZ_�Yr�[̀b�l\Ymb̂[�Y\�Y[̀b\�̂YZ_[\d̂[eYZ�Y\�Ykb\][eYZ_�YZ�[̀b�_e[b�dZob\�XYZoe[eYZ_�Yr�[̀b�XYZ[\]̂[�eobZ[ê]a�Y\�_dg_[]Z[e]aav�_e~ea]\�[Y�[̀b_b�eẐadoeZp�[̀Y_b�kY\[eYZ_�\ba][bo�[Y�eZ_d\]Ẑb�]Zo��]eqb\�Yr�_dg\Yp][eYZw��x��z�z��}̀b�XYZ[\]̂[Y\�]̂ b̂k[_�]__epZ~bZ[�Yrn�]Zo�ae]geae[v�rY\n�]aa�kd\̂̀ ]_b�Y\ob\_�]Zo�Y[̀b\�]p\bb~bZ[_�rY\�k\Ŷd\b~bZ[�Yr�~][b\e]a_�]Zo�bcdek~bZ[�[̀][�]\b�eobZ[erebo�]_�k]\[�Yr�[̀b�XYZ[\]̂[��Ŷd~bZ[_w�}̀b�XYZ[\]̂[Y\�_̀]aa�gb�\b_kYZ_egab�rY\�_d̂ �̀k\b�kd\̂̀ ]_bo�e[b~_n�er�]Zvn�]_�er�[̀b�XYZ[\]̂[Y\��b\b�[̀b�Y\epeZ]a�kd\̂̀ ]_b\w�}̀b�XYZ[\]̂[�fd~�eẐadob_n��e[̀Yd[�ae~e[][eYZn�]aa�̂Y_[_�]Zo�b�kbZ_b_�eZ�̂YZZb̂[eYZ��e[̀�obaeqb\vn�_[Y\]pbn�eZ_d\]Ẑbn�eZ_[]aa][eYZ�]Zo�[b_[eZp�Yr�e[b~_�̂Yqb\bo�eZ�]Zv�]__epZbo�kd\̂̀ ]_b�Y\ob\_�Y\�]p\bb~bZ[_w��aa��]\\]Z[v�]Zo�̂Y\\b̂[eYZ�Yr�[̀b�sY\t�Ygaep][eYZ_�dZob\�[̀b�XYZ[\]̂[��Ŷd~bZ[_�_̀]aa�]a_Y�]kkav�[Y�]Zv�k\b�kd\̂̀ ]_bo�e[b~_n�dZab__�[̀b�XYZ[\]̂[��Ŷd~bZ[_�_kb̂erê]aav�k\Yqeob�Y[̀b\�e_bwx��z|z��}̀b�XYZ[\]̂[Y\�_̀]aa�]rrY\o�[̀b���Zb\�_�Y�Z�rY\̂b_n�fbk]\][b�XYZ[\]̂[Y\_n�XYZ_[\d̂[eYZ��]Z]pb\�]Zo�Y[̀b\�XYZ[\]̂[Y\_�\b̂YpZe�b_�]Zo�]̂tZY�abopb_�[̀][�[̀b�l\Ymb̂[�e_�pYqb\Zbo�gv�]Zo�_dgmb̂[�[Y�[̀b�k\Yqe_eYZ_�Yr��b���Y\t�f[][b��bZb\]a��dZêek]a��]���i�in�b[�_bcwn�pYqb\ZeZp�[̀b�]�]\o�Yr�̂YZ[\]̂[_�YZ�kdgaê�e~k\Yqb~bZ[�k\Ymb̂[_w��_�_d̂ ǹ�[̀b�XYZ[\]̂[Y\�\b̂YpZe�b_�]Zo�]̂tZY�abopb_�[̀][�Y[̀b\�XYZ[\]̂[Y\_�Y\�fbk]\][b�XYZ[\]̂[Y\_��eaa�gb�kb\rY\~eZp��Y\t�YZ�[̀b�k\Ymb̂[�eZ�̂YZmdẐ[eYZ��e[̀�e[w��_�_d̂ ǹ�[̀b�XYZ[\]̂[Y\�_̀]aa�]rrY\o�[̀b���Zb\�_�Y�Z�rY\̂b_�]Zo�Y[̀b\�XYZ[\]̂[Y\_�Y\�fbk]\][b�XYZ[\]̂[Y\_�\b]_YZ]gab�YkkY\[dZe[v�rY\�eZ[\Yod̂[eYZ�]Zo�_[Y\]pb�Yr�[̀be\�~][b\e]a_�]Zo�bcdek~bZ[�]Zo�kb\rY\~]Ẑb�Yr�[̀be\�]̂[eqe[eb_n�]Zo�_̀]aa�̂YZZb̂[�]Zo�̂YY\oeZ][b�[̀b�XYZ[\]̂[Y\�_�̂YZ_[\d̂[eYZ�]Zo�Ykb\][eYZ_��e[̀�[̀be\_�]_�\bcde\bo�gv�[̀b�XYZ[\]̂[��Ŷd~bZ[_wx��z|z�z��}̀b�XYZ[\]̂[Y\�_̀]aa�ZY[�̂Y~~e[�Y\�kb\~e[�]Zv�]̂[��̀ ề��eaa�eZ[b\rb\b��e[̀�[̀b�kb\rY\~]Ẑb�Yr�[̀b��Y\t�Yr�]Zv�Y[̀b\�XYZ[\]̂[Y\�Y\�fbk]\][b�XYZ[\]̂[Y\�kb\rY\~eZp��Y\t�YZ�[̀b�l\Ymb̂[w��r�[̀b�XYZ[\]̂[Y\�_d_[]eZ_�]Zv�o]~]pb�[̀\Ydp̀�]Zv�]̂[�Y\�Y~e__eYZ�Yr�fbk]\][b�Y\�Y[̀b\�XYZ[\]̂[Y\_�̀]qeZp�]�̂YZ[\]̂[��e[̀�[̀b���Zb\�rY\�[̀b�kb\rY\~]Ẑb�Yr��Y\t�dkYZ�[̀b�_e[b�Y\�Yr��Y\t��̀ ề�~]v�gb�Zb̂b__]\v�[Y�gb�kb\rY\~bo�rY\�[̀b�k\Ykb\�b�b̂d[eYZ�Yr�[̀b��Y\t�[Y�gb�kb\rY\~bo�̀b\bdZob\n�Y\�[̀\Ydp̀�]Zv�]̂[�Y\�Y~e__eYZ�Yr�]�_dĝYZ[\]̂[Y\�Yr�_d̂ �̀fbk]\][b�Y\�Y[̀b\�XYZ[\]̂[Y\n�[̀b�XYZ[\]̂[Y\�_̀]aa�k\Y~k[av�ZY[erv�[̀b���Zb\�]Zo�[̀b�XYZ_[\d̂[eYZ��]Z]pb\�Yr�_d̂ �̀o]~]pb



����������	���
�����������������������
������������������������� !"#$%�&�'(()*�)++(*�,-.�)+'(�/ �0$1�231!"4,-�5-6%"%7%1��8�2!4$"%14%69�2::�!"#$%6�!161!;1.9�0$1�<231!"4,-�5-6%"%7%1��8�2!4$"%14%6*=�<252*=�%$1�252�>�#�*�,-.�<252���-%!,4%�?�4731-%6=�,!1�!1#"6%1!1.�%!,.13,!@6�,-.�3, �-�%�/1�761.�A"%$�7%��1!3"66"�-9�0$"6�.�4731-%�A,6��!�.741.�/ �252�6�8%A,!1�,%�'BC+BC+D�E0��-�+DF)GF)+))�7-.1!�H!.1!�I�9)''JKJ''('�A$"4$�1L�"!16��-�+DF')F)+)K*�"6�-�%�8�!�!16,:1*�"6�:"41-61.�8�!��-1M%"31�761��-: *�,-.�3, ��-: �/1�761.�"-�,44�!.,-41�A"%$�%$1�252���-%!,4%�?�4731-%6N�01!36��8�O1!;"419�0��!1��!%�4�� !"#$%�;"�:,%"�-6*�1M3,":�4�� !"#$%P,",9�!#9Q����R����S� T'D'UDU)G'KV �W

X�YZ[Z\Z[�]̂_�̀abcdefcad�egd__h�ca�i_j_bi�ebi�kbi_lbkjm�nob_dp�qdf̂kc_fcp�̀abhcdrfckab�sebeg_dp�̀abhrtcebch�ebi�urvwfabhrtcebchp�jdal�ett�fteklh�lei_�egekbhc�ebm�aj�ĉ_l�edkhkbg�arc�aj�ĉ_�̀abcdefcadxh�efch�ad�alkhhkabh�ad�ĉ_�efch�ad�alkhhkabh�aj�ebm�urvfabcdefcad�aj�ĉ_�̀abcdefcad�ôkf̂�̂ey_�ferh_i�ieleg_�ca�ĉ_�nob_dp�qdf̂kc_fcp�̀abhcdrfckab�sebeg_dp�u_zedec_�̀abcdefcad�ad�aĉ_d�̀abcdefcad�ab�ĉ_�{da|_fc}�]̂_�nob_dxh�dkĝc�ca�kbi_lbkjkfeckab�̂_d_rbi_d�ĥett�kb�ba�oem�v_�iklkbkĥ_ip�oeky_i�ad�ikhf̂edg_ip�ad�vm�ĉ_�_~_dfkh_�aj�ebm�aĉ_d�d_l_im�zdayki_i�jad�vm�ĉ_�fabcdefc�ad�vm�teo}��rdĉ_dp�ĉ_�nob_d�ĥett�okĉ̂ ati�jdal�ĉ_�̀abcdefcadxh�̀abcdefc�url�eb�elarbc�hrjjkfk_bc�ca�fay_d�hrf̂�ieleg_�ebi�ett�_~z_bh_h�ebi�fahch�ehhafkec_i�okĉ�ĉ_�ieleg_�hrhcekb_i}�������X�YZ[Z[Z\�]̂_�̀abcdefcad�ĥett�zdalzctm�fadd_fc�ikhfd_zebfk_h�ad�i_j_fch�kb�kch��ad��ki_bckjk_i�vm�u_zedec_�̀abcdefcadh�eh�ejj_fckbg�zdaz_d�_~_frckab�ebi�d_hrtch�aj�ĉ_�oad��aj�ĉ_�u_zedec_�̀abcdefcadh}X�YZ[Z��]̂_�̀abcdefcad�ĥett�d_klvrdh_�ĉ_�nob_d�jad�fahch�ĉ_�nob_d�kbfrdhp�kbftrikbg�fahch�ĉec�ed_�zemevt_�ca�e�u_zedec_�̀abcdefcadh�ad�ca�aĉ_d�̀abcdefcadhp�v_ferh_�aj�ĉ_�̀abcdefcadxh�i_temhp�klzdaz_dtm�ckl_i�efckykck_h�ad�i_j_fcky_�fabhcdrfckab}�]̂_�nob_d�ĥett�v_�d_hzabhkvt_�ca�ĉ_�̀abcdefcad�jad�fahch�ĉ_�̀abcdefcad�kbfrdh�v_ferh_�aj�i_temhp�klzdaz_dtm�ckl_i�efckykck_hp�ieleg_�ca�ĉ_��ad��ad�i_j_fcky_�fabhcdrfckab�vm�ĉ_�nob_dxh�aob�jadf_hp�u_zedec_�̀abcdefcadhp�ad�aĉ_d�̀abcdefcadh}X�YZ[Z��]̂_�̀abcdefcad�ĥett�zdalzctm�d_l_im�ieleg_�ĉec�ĉ_�̀abcdefcad�odabgjrttm�ferh_h�ca�falzt_c_i�ad�zedckettm�falzt_c_i�fabhcdrfckabp�ad�ca�zdaz_dcm�aj�ĉ_�nob_dp�u_zedec_�̀abcdefcadhp�ad�aĉ_d�̀abcdefcadh�eh�zdayki_i�kb�u_fckab���}�}�}��}�}��ad�_th_ô_d_�kb�ĉ_�̀abcdefc��afrl_bch}�X�YZ[ZY�ûarti�ĉ_�̀abcdefcad�ad�kch�urvfabcdefcadh�ferh_�ieleg_�ca�ĉ_�oad��ad�zdaz_dcm�aj�ebm�u_zedec_�̀abcdefcad�ad�aĉ_d�srtckzt_�{dkl_�̀abcdefcadp�ĉ_�̀abcdefcad�ĥettp�rzab�ir_�backf_p�zdalzctm�ecc_lzc�ca�h_cct_�vm�egd__l_bc�ad�aĉ_dokh_�d_haty_�ĉ_�ikhzrc_�okĉ�ĉ_�u_zedec_�̀abcdefcad�ad�aĉ_d�srtckzt_�{dkl_�̀abcdefcad}��j�hrf̂�h_zedec_�cdei_�fabcdefcad�ad�aĉ_d�srtckzt_�{dkl_�̀abcdefcad�hr_h�ad�le�_h�ebm�aĉ_d�ftekl�egekbhc�ĉ_�nob_dp�̀abhcdrfckab�sebeg_dp�ad�qdf̂kc_fc�ab�effarbc�aj�ebm�ieleg_�ett_g_i�ca�̂ey_�v__b�ferh_i�vm�ĉ_�̀abcdefcad�ad�kch�urvfabcdefcadhp�ĉ_�̀abcdefcad�ĥett�i_j_bip�kbi_lbkjmp�ebi�̂ati�̂edlt_hh�ĉ_�nob_dp�̀abhcdrfckab�sebeg_dp�ebi�qdf̂kc_fc�egekbhc�hrf̂�ftekl�ad�zdaf__ikbgh�ec�ĉ_�̀abcdefcadxh�aob�_~z_bh_}�]̂_�nob_dxh�dkĝc�ca�kbi_lbkjkfeckab�̂_d_rbi_d�ĥett�kb�ba�oem�v_�iklkbkĥ_ip�oeky_i�ad�ikhf̂edg_ip�ad�vm�ĉ_�_~_dfkh_�aj�ebm�aĉ_d�d_l_im�zdayki_i�jad�vm�ĉ_�̀abcdefc��afrl_bch�ad�vm�teo}��rdĉ_dp�ĉ_�nob_d�ĥett�v_�_bckct_i�ca�okĉ̂ ati�jdal�ĉ_�̀abcdefcadxh�̀abcdefc�url�eb�elarbc�hrjjkfk_bc�ca�fay_d�hrf̂�ieleg_�ebi�ett�_~z_bh_h�ebi�fahch�ehhafkec_i�okĉ�ĉ_�ieleg_�hrhcekb_i}X�YZ[Z��� _̂b�ĉ_��ad��aj�ĉ_�̀abcdefcad�ad�kch�urvfabcdefcadh�ay_dtez�ad�iay_cekt�okĉ�ĉec�aj�aĉ_d�̀abcdefcadhp�lec_dketh�ĥett�v_�i_tky_d_i�ebi�az_deckabh�fabirfc_i�ca�feddm�ab�ĉ_��ad��fabckbrarhtmp�kb�eb�_jjkfk_bcp�oad�lebtk�_�lebb_d}X�YZ[Z���b�feh_�aj�kbc_dj_d_bf_�v_co__b�ĉ_�az_deckabh�aj�ĉ_�̀abcdefcad�ebi�aĉ_d�̀abcdefcadhp�ĉ_�̀abhcdrfckab�sebeg_d�oktt�v_�ĉ_�hat_�|rig_�aj�ĉ_�dkĝch�aj�_ef̂�fabcdefcad�ebi�ĥett�̂ey_�ĉ_�erĉadkcm�ca�i_fki_�kb�ôec�lebb_d�ĉ_��ad��lem�zdaf__ip�ebi�kb�ett�feh_h�kch�i_fkhkab�ĥett�v_�jkbet}�qbm�i_fkhkab�eh�ca�ĉ_�l_ĉai�ebi�ckl_h�aj�fabirfckbg�ĉ_��ad��ad�ĉ_�rh_�aj�hzef_�eh�d_�rkd_i�kb�ĉkh�zedegdeẑ�ĥett�bac�v_�vehkh�aj�ebm�ftekl�jad�i_tem�ad�ieleg_h�vm�ĉ_�̀abcdefcad}X�YZ[Z��]̂_�̀abcdefcadp�kbftrikbg�kch�urvfabcdefcadhp�ĥett��__z�kch_tj�kbjadl_i�aj�ĉ_�zdagd_hh�aj�aĉ_d�̀abcdefcadh�ebi�ĥett�backjm�ĉ_�qdf̂kc_fc�ad�ĉ_�̀abhcdrfckab�sebeg_d�kll_ikec_tm�kb�odkckbg�aj�tef��aj�zdagd_hh�ab�ĉ_�zedc�aj�aĉ_d�̀abcdefcadh�ô_d_�hrf̂�i_tem�oktt�kbc_dj_d_�okĉ�kch�aob�az_deckabh}��ektrd_�aj�ĉ_�̀abcdefcad�ca��__z�kbjadl_i�aj�ĉ_�oad��zdagd_hhkbg�ab�ĉ_�{da|_fc�ebi�jektrd_�ca�gky_�backf_�aj�tef��aj�zdagd_hh�vm�aĉ_dh�ĥett�v_�fabhcdr_i�eh�eff_zcebf_�vm�ĉ_�̀abcdefcad�aj�ĉ_�hcecrh�aj�ĉ_�oad��eh�v_kbg�heckhjefcadm�jad�zdaz_d�faadikbeckab�okĉ�ĉ_�àbcdefcadxh��ad�}X�YZ[Z\���_temh�ad�ay_dhkĝch�ab�ĉ_�zedc�aj�ĉ_�̀abcdefcad�ad�kch�urvfabcdefcadh�kb�g_cckbg�ebm�ad�ett�aj�ĉ_��ad��iab_�kb�ĉ_�zdaz_d�oemp�ĉ_d_vm�ferhkbg�frcckbgp�d_laykbg�ebi�d_ztefkbg��ad��etd_eim�kb�ztef_p�ĥett�bac�v_�ĉ_�vehkh�jad�e�ftekl�jad�_~cde�falz_bheckab�ad�eiikckabet�ckl_}�
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W�XYZY[[�\]̂�_̀abcdeb̀c�f]dgg�hc̀ihbgj�ècĉeb�klfeĉhdael̂f�̀c�k̂m̂ebf�la�lbf�n c̀o�p]le]�]dq̂�r̂ â�lk̂ablml̂k�rj�ŝhdcdb̂�_̀abcdeb̀ctfu�̀c�̀b]̂c�_̀abcdeb̀ctfu�df�dmm̂eblav�hc̀ĥc�̂ŵexbl̀a�dak�ĉfxgbf�̀m�b]̂�p̀co�̀m�fxe]�̀b]̂c�_̀abcdeb̀ctfuyz{|}�~�W��Y[Y[�_]dav̂f�la�b]̂�n c̀o�idj�r̂�deèihglf]̂k�dmb̂c�̂ŵexbl̀a�̀m�b]̂�_̀abcdeb��dak�plb]̀xb�laqdglkdblav�b]̂�_̀abcdeb��̀agj�rj�_]dav̂��ck̂c��_̀afbcxebl̀a�_]dav̂��lĉeblq̂�̀c�ml̂gk�̀ck̂c�m̀c�d�ilàc�e]dav̂�la�b]̂�n c̀o��fxr�̂eb�b̀�b]̂�glilbdbl̀af�fbdb̂k�la�b]lf��cbleĝ���dak�̂gf̂p]̂ĉ�la�b]̂�_̀abcdeb��̀exîabfy�\]̂��pâc�idj�la�lbf�f̀ĝ�klfeĉbl̀a�ĉkxê�b]̂�fèĥ�̀m�b]̂�_̀abcdeb̀c�f�_̀abcdeb�plb]�̀c�plb]̀xb�daj�fĥelmle�ĉdf̀af�b]̂ĉm̀cyW��Y[YZ���_]dav̂��ck̂c�f]dgg�r̂�rdf̂k�xh̀a�dvĉ̂ îab�dì av�b]̂��pâc��_̀afbcxebl̀a��dadv̂c���ce]lb̂eb�dak�_̀abcdeb̀cy���_̀abcdeb̀c��d�_̀afbcxebl̀a�_]dav̂��lĉeblq̂�ĉ�xlĉf�dvĉ̂ îab�rj�b]̂��pâc��_̀afbcxebl̀a��dadv̂c�dak��ce]lb̂eb�dak�idj�̀c�idj�àb�r̂�dvĉ̂k�b̀�rj�b]̂�_̀abcdeb̀cy��a�_̀abcdeb̀c��d�ml̂gk�̀ck̂c�m̀c�d�ilàc�e]dav̂�la�b]̂�n c̀o�idj�r̂�lffx̂k�rj�b]̂��ce]lb̂eb�dg̀âyW��Y[YZY[��l̂gk�̀ck̂cf�dĉ�da�lab̂chĉbdbl̀a�̀m�b]̂��cdplavf�̀c�sĥelmledbl̀af�p]le]�̀ck̂c�ilàc�e]dav̂f�la�b]̂�_̀abcdeb̀c�f�p̀co�p]le]�plgg�àb�ĉfxgb�la�da�laeĉdf̂�̀c�k̂eĉdf̂�la�b]̂�_̀abcdeb�sxiy��c̀i�blî�b̀�blî��b]̂��ce]lb̂eb�idj�lffx̂�ml̂gk�̀ck̂cf�b̀�b]̂�_̀abcdeb̀cy�\]̂�p̀co�laegxk̂k�la�fxe]�ml̂gk�̀ck̂c�f]dgg�r̂�ĥcm̀cîk�rj�b]̂�_̀abcdeb̀c�db�à�dkklbl̀adg�èfb�b̀�b]̂��pâc�dak�f]dgg�àb�m̀ci�b]̂�rdflf�m̀c�d�egdli�m̀c�da�̂wb̂afl̀a�̀m�b]̂�_̀abcdeb�\lîy��̂aê��b]̂�_̀abcdeb̀c�f]dgg�ĥcm̀ci�b]̂�p̀co�laegxk̂k�la�ml̂gk�̀ck̂cf�f̀�df�b̀�edxf̂�à�k̂gdj�b̀�lbf�n c̀o�dak�̀c�b]̂�p̀co�̀m�̀b]̂c�_̀abcdeb̀cf�̀c�ŝhdcdb̂�_̀abcdeb̀cf�̂avdv̂k�rj�b]̂��pâc�la�èaâebl̀a�plb]�b]̂��c̀�̂eby��gg�ml̂gk�c̀k̂cf�f]dgg�r̂�vlq̂a�b̀�b]̂�_̀abcdeb̀c�dak�b]̂�_̀afbcxebl̀a��dadv̂c�rj�b]̂��ce]lb̂eb�la�pclblavyW��Y[Y~�_]dav̂f�la�b]̂�n c̀o�f]dgg�r̂�ĥcm̀cîk�xak̂c�dhhgledrĝ�hc̀qlfl̀af�̀m�b]̂�_̀abcdeb��̀exîabfy�\]̂�_̀abcdeb̀c�f]dgg�hc̀ê k̂�hc̀ihbgj�plb]�e]dav̂f�la�b]̂�n c̀o���̀exîabf��dak�b]̂�_̀abcdeb̀c�f]dgg�hc̀ê k̂�hc̀ihbgj��xaĝff�̀b]̂cplf̂�hc̀qlk̂k�la�b]̂�_]dav̂��ck̂c��_̀afbcxebl̀a�_]dav̂��lĉeblq̂��̀c��lĉeblq̂�̀c�ml̂gk�̀ck̂c�m̀c�d�ilàc�e]dav̂�la�b]̂�n c̀oy��kklbl̀adg�p̀co�ĥcm̀cîk�plb]̀xb�dxb]̀cl�dbl̀a�̀m�d�_]dav̂��ck̂c�plgg�àb�̂ablbĝ�b]̂�_̀abcdeb̀c�b̀�da�laeĉdf̂�la�b]̂�_̀abcdeb�sxi�̀c�da�̂wb̂afl̀a�̀m�b]̂�_̀abcdeb�\lîy��̀�èxcf̂�̀m�èakxeb�̀c�hcl̀c�k̂dglavf�r̂bp̂ â�b]̂�hdcbl̂f��àc�̂whĉff�̀c�lihgl̂k�deêhbdaê�̀m�dgb̂cdbl̀af�̀c�dkklbl̀af�b̀�b]̂�n c̀o��dak�à�egdli�b]db�b]̂��pâc�]df�r̂ â�xa�xfbgj�̂acle]̂k�rj�daj�dgb̂cdbl̀a�̀c�dkklbl̀a�b̀�b]̂�n c̀o��p]̂b]̂c�̀c�àb�b]̂ĉ�lf��la�mdeb��daj�xa�xfb�̂acle]îab�̀m�b]̂��pâc��f]dgg�r̂�b]̂�rdflf�m̀c�daj�egdli�b̀�da�laeĉdf̂�la�daj�dì xabf�kx̂�xak̂c�b]̂�_̀abcdeb��̀exîabf�̀c�d�e]dav̂�la�daj�blî�ĥcl̀k�hc̀qlk̂k�m̀c�la�b]̂�_̀abcdeb��̀exîabfy������������������������������������ ��¡��������¢���¡�£��¡�¤�¡���¡¤�¡���£���¤� �¡¥� ¦�������� ¡¦�������§�¤������̈�£���§�¢���©���¡§�¡ªW��Y[Y«�_̀fbf�m̀c�e]dav̂f�la�b]̂�n c̀o�f]dgg�àb�r̂�dgg̀p̂k�la�̂wêff�̀m�xfxdg�ĉabdgf�e]dcv̂k�la�b]̂�dĉd�p]̂ĉ�b]̂��c̀�̂eb�lf�g̀edb̂k�m̀c�flilgdc�̂�xlhîab�̀m�glô�fl�̂�dak�èaklbl̀a��laegxklav�èfbf�̀m�âêffdcj�fxhhgl̂f�dak�ĉhdlcf�m̀c�h̀̂cdblav�̂�xlhîab�̀a�flb̂�la�èaâebl̀a�plb]�̀b]̂c�p̀co�xaĝff�lbf�xf̂�laexcf�debxdg�dak�dkklbl̀adg�èfbf�b̀�_̀abcdeb̀cy�¬m�̂�xlhîab�àb�̀a�slb̂�lf�ĉ�xlĉk�m̀c�e]dav̂�la�p̀co�̀agj��èfb�̀m�bcdafh̀cblav�̂�xlhîab�b̀�dak�mc̀i�slb̂�plgg�r̂�dgg̀p̂kyW��Y[Y�n]̂a�b]̂��pâc�̀c��ce]lb̂eb�tla�dff̀eldbl̀a�plb]�b]̂�_̀afbcxebl̀a��dadv̂cu�ĉ�x̂fb�b]db�b]̂�_̀abcdeb̀c�ĥcm̀ci�p̀co�p]le]�lf�àb�laegxk̂k�la�b]̂�_̀abcdeb��cdplavf�̀c�sĥelmledbl̀af�dak�p]le]�plgg�ĉfxgb�la�dkklbl̀adg�èfb�b̀�b]̂��pâc��b]̂��ce]lb̂eb�f]dgg�ĉ�x̂fb�b]db�b]̂�_̀abcdeb̀c�fxrilb�lbf�hc̀h̀fdg�m̀c�ĥcm̀cilav�fxe]�dkklbl̀adg�p̀coy�\]̂�_̀abcdeb̀c�f]dgg�fxrilb�lbf�hc̀h̀fdg�b̀�b]̂�_̀afbcxebl̀a��dadv̂c�dak��ce]lb̂eb�m̀c�ĉql̂py�\]̂�_̀abcdeb̀c�f�hc̀h̀fdg�f]dgg�laegxk̂�d�èihĝb̂�lb̂il�dbl̀a�̀m�b]̂�èfbf�dff̀eldb̂k�plb]�ĥcm̀cilav�lbf�p̀co�laegxklav�gdr̀c�dak�idb̂cldgfy��gg�hc̀h̀fdgf�m̀c�daj�p̀co�b]db�d�_̀abcdeb̀c��lbf�sxrèabcdeb̀ctfu�̀c�sxr®fxrèabcdeb̀ctfu�ĥcm̀ci�la�èaâebl̀a�plb]�dkklbl̀adg�p̀co�f]dgg�r̂�hc̀ĥcgj�lb̂il�̂k�dak�fxhh̀cb̂k�rj�fxmmlel̂ab�fxrfbdabldblav�kdbd��laegxklav�rxb�àb�glilb̂k�b̀�idb̂cldg�k̂feclhbl̀af��idb̂cldg��xdablbl̂f��idb̂cldg�xalb�hclêf��gdr̀c�bcdk̂�glfblavf��gdr̀c�]̀xc��xdablbl̂f��gdr̀c�bcdk̂�cdb̂f��̂�xlhîab�k̂feclhbl̀af�dak�̂�xlhîab�cdb̂f�plb]�d�ĥcêabdv̂�dgg̀pdaê�m̀c�̀q̂c]̂dk�dak�hc̀mlb�df�f̂b�m̀cb]�la�ŝebl̀a��ȳy°°yW��Y[YX��q̂cblî��p]̂a�fĥelmledggj�dxb]̀cl�̂k�rj�b]̂��pâc�la�pclblav��dak�àb�df�d�ècĉeblq̂�îdfxĉ�rj�b]̂�_̀abcdeb̀c�b̀�̂wĥklb̂�b]̂�hc̀vĉff�̀m�èafbcxebl̀a�df�̀ck̂ĉk�rj�b]̂��pâc�rdf̂k�̀a�lbf�k̂b̂ciladbl̀a�b]db�b]̂�ĥcm̀cidaê�̀m�b]̂�n c̀o�]df�àb�hc̀vĉff̂k�b̀�b]̂�ĝq̂g�̀m�èihĝbl̀a�ĉ�xlĉk�rj�b]̂�dhhc̀q̂k�se]̂kxĝ��f]dgg�r̂�



����������	���
�����������������������
������������������������� !"#$%�&�'(()*�)++(*�,-.�)+'(�/ �0$1�231!"4,-�5-6%"%7%1��8�2!4$"%14%69�2::�!"#$%6�!161!;1.9�0$1�<231!"4,-�5-6%"%7%1��8�2!4$"%14%6*=�<252*=�%$1�252�>�#�*�,-.�<252���-%!,4%�?�4731-%6=�,!1�!1#"6%1!1.�%!,.13,!@6�,-.�3, �-�%�/1�761.�A"%$�7%��1!3"66"�-9�0$"6�.�4731-%�A,6��!�.741.�/ �252�6�8%A,!1�,%�'BC+BC+D�E0��-�+DF)GF)+))�7-.1!�H!.1!�I�9)''JKJ''('�A$"4$�1L�"!16��-�+DF')F)+)K*�"6�-�%�8�!�!16,:1*�"6�:"41-61.�8�!��-1M%"31�761��-: *�,-.�3, ��-: �/1�761.�"-�,44�!.,-41�A"%$�%$1�252���-%!,4%�?�4731-%6N�01!36��8�O1!;"419�0��!1��!%�4�� !"#$%�;"�:,%"�-6*�1M3,":�4�� !"#$%P,",9�!#9Q����R����S� T'D'UDU)G'KV W�
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XYZ[�\]�̂_̀àb�c�defghijkhlef�dmnfop�qlipkhlrp�gmnss�tp�jgpu�lf�hmp�ntgpfkp�ev�hehns�noippwpfh�ef�hmp�hpiwg�ev�n�dmnfop�xiupiy�zf�hmp�prpfh�hmp�defhinkhei�nfu�hmp�x{fpi�knffeh�noipp�ef�hmp�gjw�t|�{mlkm�hmp�defhinkh�}jw�ei�hmp�nwejfh�ev�hlwp�t|�{mlkm�hmp�defhinkh�~lwp�lg�he�tp�lfkipngpu�ei�ipujkpu�tngpu�j�ef�kmnfopg�he�hmp�gke�p�ev�hmp��ei��ng�upgkiltpu�lf�cihlksp����hmp�cikmlhpkh�ei�defghijkhlef��nfnopi�gmnss�lggjp�n�defghijkhlef�dmnfop�qlipkhlrp�ipvspkhlfo�hmp�nuulhlef�he�ei�ipujkhlef�ev�hmp�gke�p�ev�hmp�defhinkhei�g�defhinkhy�̂_̀àb̀]�zv�hmp�x{fpi�nfu�hmp�defhinkhei�knffeh�noipp�hmnh�hmp�ip�jpghpu��ei���ie�pis|�veiwg�hmp�tnglg�vei�n�dmnfop�xiupi�ei�ef�hmp�gjw�t|�{mlkm�hmp�defhinkh�lg�he�tp�lfkipngpu�ei�ipujkpu�tngpu�j�ef�kmnfopg�he�hmp�gke�p�ev��ei���hmp�cikmlhpkh�ei�defghijkhlef��nfnopi�gmnss�lggjp�n�defghijkhlef�dmnfop�qlipkhlrp�glofpu�t|�hmp�x{fpi��defghijkhlef��nfnopi�nfu�cikmlhpkh�ipvspkhlfo�hmp�nuulhlef�he��ei�ipwerns�ev��hmp�gke�p�ev��ei��nfu�hmp�defhinkhei�gmnss��n��lf�hmp�kngp�ev�nuulhlefns�{ei��he�tp��piveiwpu�t|�hmp�defhinkhei���piveiw�gjkm�nuulhlefns�{ei��lf�nf�p��pulhlejg�wnffpi�ge�ng�feh�he�upsn|�hmp��ei��ev�hmp�defhinkhei�ei�ehmpi�defhinkheig�{ei�lfo�nh�hmp�glhp�nf��pp��ipkeiug�ev�lhg��piveiwnfkp�ev�gjkm�nuulhlefns�{ei���nfu��t��lf�hmp�kngp�ev�{ei��he�tp�ipwerpu�view�hmp�gke�p�ev�hmp�defhinkhei�g��ei���ipvinlf�view�hn�lfo�nf|�ghp�g�lf�keffpkhlef�{lhm�hmp�{ei��nggeklnhpu�{lhm�hmp�upujkhlef�ev�hmp�defhinkhei�g��ei�y�~mp�defghijkhlef�dmnfop�qlipkhlrp�gmnss�lfksjup���n��n�upgkil�hlef�ev�hmp�{ei��tplfo�nuupu�ei�ipwerpu�view�hmp�defhinkhei�g�gke�p�ev��ei����t��hmp�nwejfh�hmp�x{fpi�mng�uphpiwlfpu�he�tp�hmp�kegh�nggeklnhpu�{lhm�hmp�nuulhlefns�{ei���ng�hmegp�keghg�nip�lupfhlvlpu�nfu�slwlhpu�lf�}pkhlef��y�y���ei�ipwerns�ev�hmp�gke�p�ev�hmp�defhinkhei�g�defhinkh�jfhls�hmp�x{fpi�nfu�hmp�defhinkhei�noipp�j�ef�hmp�lfkipngp�ei�upkipngp�lf�hmp�defhinkhei�g�defhinkh�}jw��ei�jfhls�n�ksnlw�vlspu�t|�hmp�defhinkhei�mng�tppf�uphpiwlfpu��nfu��k��hmp�p�hpfh�he�{mlkm�hmp�defhinkh�~lwp�{lss�tp�nu�jghpu�ng�n�ipgjsh�ev�hmp�kmnfop�lf�hmp�gke�p�ev��ei�y�cf|�ksnlwg�wjgh�tp�vlspu�lf�nkkeiunfkp�{lhm�hmp�ip�jlipwpfhg�gph�veihm�lf�cihlksp����ev�hmpgp��pfpins�defulhlefgy��nlsjip�he�hlwps|�vlsp�nf|�ksnlw�lf�nkkeiunfkp�{lhm�ip�jlipwpfhg�gph�veihm�hmpiplf�gmnss�kefghlhjhp�n�{nlrpi�ev�gjkm�ksnlwy�̂_̀àa�zv�hmp�defghijkhlef�dmnfop�qlipkhlrp��ierlupg�vei�n�wphmeu�vei�nf�nu�jghwpfh�he�hmp�defhinkh�}jw��hmp�nu�jghwpfh�gmnss�tp�tngpu�ef�efp�ev�hmp�vesse{lfo�wphmeug�XYZ[�\b̀b �flh��ilkpg�ghnhpu�lf�hmp�defhinkh�qekjwpfhg�ei�gjtgp�jpfhs|�noippu�j�ef�j�ef��jflh��ilkpg�gmnss�tp�uppwpu�he�lfksjup�nss�keghg�nfu�p��pfgpg�vei�hmp�defhinkhei�g�kmnfopu��ei���lfksjulfo�keghg�ev�opfpins�kefulhlefg��lfgjinfkp�tefug�nfu�erpimpnu�nfu��ievlh�nhhiltjhntsp�he�hmp�kmnfop��à degh�he�tp�uphpiwlfpu�lf�n�wnffpi�noippu�j�ef�t|�hmp��nihlpg�nfu�n�wjhjnss|�nkkp�hntsp�vl�pu�ei��pikpfhnop�vpp��vpp�gjt�pkh�he�hmp�slwlhnhlefg�ev�}pkhlef��y�y����ei\̀ cg��ierlupu�lf�}pkhlef��y�y�y�y�y��gjt�pkh�he�hmp�slwlhnhlefg�ev�}pkhlef��y�y��y�̂_̀à\�zv�hmp�defhinkhei�uepg�feh�ipg�efu��iew�hs|�ei�ulgnoippg�{lhm�hmp�wphmeu�vei�nu�jghwpfh�lf�hmp�defhinkh�}jw��hmp�defghijkhlef��nfnopi�gmnss�uphpiwlfp�hmp�nu�jghwpfh�ef�hmp�tnglg�ev�ipngefntsp�p��pfulhjipg�nfu�gnrlfog�ev�hmegp��piveiwlfo�hmp��ei��nhhiltjhntsp�he�hmp�kmnfop��lfksjulfo��lf�kngp�ev�nf�lfkipngp�lf�hmp�defhinkh�}jw��nf�nwejfh�vei�erpimpnu�nfu��ievlh�ng�gph�veihm�lf�hmp�coippwpfh��ei�lv�fe�gjkm�nwejfh�lg�gph�veihm�lf�hmp�coippwpfh��n�ipngefntsp�nwejfhy�}pkhlef��y�y��y�zf�gjkm�kngp��nfu�nsge�jfupi�}pkhlef��y�y�y����y�y����hmp�defhinkhei�gmnss��pp��nfu��ipgpfh��lf�gjkm�veiw�ng�hmp�defghijkhlef��nfnopi�wn|��ipgkiltp��nf�lhpwl�pu�nkkejfhlfo�heophmpi�{lhm�n��ie�ilnhp�gj��eihlfo�unhny��fspgg�ehmpi{lgp��ierlupu�lf�hmp�defhinkh�qekjwpfhg��keghg�vei�hmp��ji�egpg�ev�hmlg�}pkhlef��y�y��gmnss�tp�slwlhpu�he�hmp�vesse{lfo�]̀ deghg�ev�sntei��lfksjulfo�n��slkntsp��n|iess�hn�pg��ckhjns�keghg�ev�sntei��lfksjulfo�geklns�gpkjilh|��esu�nop�nfu�jfpw�se|wpfh�lfgjinfkp��vilfop�tpfpvlhg�ip�jlipu�t|�noippwpfh�ei�kjghew��{ei�pig��kew�pfgnhlef�lfgjinfkp��nfu�ehmpi�pw�se|pp�keghg�n��ierpu�t|�hmp�defghijkhlef��nfnopi�nfu�cikmlhpkh�nfu�{ei�pig�kew�pfgnhlef�lfgjinfkp�b̀ deghg�ckhjns�keghg�ev�wnhpilnsg��gj��slpg��nfu�p�jl�wpfh��lfksjulfo�kegh�ev�hinfg�eihnhlef��{mphmpi�lfkei�einhpu�ei�kefgjwpu�à �pfhns�ckhjns�ipfhns�keghg�ev�wnkmlfpi|�nfu�p�jl�wpfh��p�ksjglrp�ev�mnfu�heesg��{mphmpi�ipfhpu�view�hmp�defhinkhei�ei�ehmpig�ipfhpu�view�hmliu��nihlpg��nfu\̀ deghg�ckhjns�keghg�ev��ipwljwg�vei�nss�tefug�nfu�lfgjinfkp���piwlh�vppg��nfu�gnspg��jgp��ei�glwlsni�hn�pg��ulipkhs|�ipsnhpu�he�hmp�kmnfop��nfu�̀ deghg�ev�gj�pirlglef�nfu�vlpsu�evvlkp��pigeffps�ulipkhs|�nhhiltjhntsp�he�hmp�kmnfopyjgp�ei�glwlsni�hn�pg�ipsnhpu�he�hmp�nuulhlefns�{ei�y�
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XY�Z[\[]�̂_̀a�bcdce_f�̀g�h�ìajfbkdfèa�ilhamc�nebcdfeocp�flc�ìafbhdf̀b�jlhqq�_b̀r_fqs�_b̀dcct�uefl�flc�dlhamc�ea�flc�v b̀w�eaòqoct�hat�htoejc�flc�ìajfbkdfèa�xhahmcb�̀g�flc�ìafbhdf̀byj�hmbccrcaf�̀b�tejhmbccrcaf�uefl�z{|�flc�rcfl̀tp�eg�hasp�_b̀oetct�ea�flc�ìajfbkdfèa�ilhamc�nebcdfeoc�g̀b�tcfcbreaeam�flc�_b̀_̀jct�ht}kjfrcaf�ea�flc�ìafbhdf�~kr�̀b�ìafbhdf��erc�̀b�ìafbhdf��erc�̀b�z�|�flc�hr̀ kaf�̀g�flc�eadbchjc�̀b�tcdbchjc�ea�flc�ìafbhdf�~kr�hat�ìafbhdf��erc�hj�_b̀oetct�ea�~cdfèa�������{���as�dqherj�rkjf��c�geqct�ea�hdd̀bthadc�uefl�flc�bc�kebcrcafj�jcf�g̀bfl�ea��bfedqc�{��̀g�flcjc��cacbhq�ìatefèaj���heqkbc�f̀�fercqs�geqc�has�dqher�ea�hdd̀bthadc�uefl�bc�kebcrcafj�jcf�g̀bfl�flcbcea�jlhqq�d̀ajfefkfc�h�uheocb�̀g�jkdl�dqher�XY�Z[\[���lc�hr̀ kaf�̀g�dbctef�f̀��c�hqq̀uct��s�flc�ìafbhdf̀b�f̀�flc��uacb�g̀b�h�tcqcfèa�̀b�dlhamc�flhf�bcjkqfj�ea�h�acf�tcdbchjc�ea�flc�ìafbhdf�~kr�jlhqq��c�hdfkhq�acf�d̀jf�hj�d̀agebrct��s�flc�ìajfbkdfèa�xhahmcb�hat��bdlefcdf��vlca�flc��uacb�̀b��bdlefcdf�bc�kcjf�flhf�_̀bfèaj�̀g�flc�ìafbhdf̀byj�v b̀w�̀bemeahqqs�eadqktct�ea�flc�nbhueamj�̀b�~_cdegedhfèaj��c�tcqcfct�hat�uledl�ueqq�bcjkqf�ea�h�bctkdfèa�̀g�flc�ìafbhdf�~krp�flc��bdlefcdf�jlhqq�bc�kcjf�flhf�flc�ìafbhdf̀b�jk�ref�efj�_b̀_̀jhq�g̀b�tcqcfeam�flc�jd̀_c�̀g�jkdl�v b̀w�gb̀r�flc�ìafbhdf���lc�ìafbhdf̀byj�_b̀_̀jhq�jlhqq�eadqktc�h�d̀r_qcfc�efcre�hfèa�̀g�flc�d̀jfj�hjj̀dehfct�uefl�tctkdfeam�jkdl�v b̀w�eadqkteam�qh�̀bp�rhfcbehqjp�̀ocblcht�hat�_b̀gef���lc�ìafbhdf̀b�jlhqq�àf��c�cafefqct�f̀�bcfhea�efj�̀ocblcht�̀b�_b̀gef�g̀b�jkdl�ùbw�àb�jlhqq�has�̀g�efj�~k�d̀afbhdf̀bj�uledl�ucbc�f̀�_cbg̀br�flc�ùbw��ceam�tctkdfct�gb̀r�flc�ìafbhdf̀byj�jd̀_c�̀g�v b̀w���ttefèahqqsp�flc�ìafbhdf̀b�jlhqq�bcgqcdf�flc�bctkdct�d̀jf�̀g�_bcrekrj�̀a��̀atj�uledl�hbc�f̀��c�jk__qect�lcbcea�hj�h�bcjkqf�̀g�jkdl�dlhamc��vlca��̀fl�httefèaj�hat�dbctefj�d̀ocbeam�bcqhfct�v b̀w�̀b�jk�jfefkfèaj�hbc�eaòqoct�ea�h�dlhamcp�flc�hqq̀uhadc�g̀b�̀ocblcht�hat�_b̀gef�jlhqq��c�gemkbct�̀a�flc��hjej�̀g�acf�eadbchjcp�eg�hasp�uefl�bcj_cdf�f̀�flhf�dlhamc�������\Y�Z[\[����lc�qeref�g̀b�flc�d̀r�eact�̀ocblcht�hat�_b̀gef�eadqktct�ea�flc�f̀fhq�d̀jf�f̀�flc��uacb�jlhqq��c��hjct�̀a�flc�g̀qq̀ueam�jdlctkqc�[� �̀b�flc�ìafbhdf̀bp�g̀b�v b̀w�_cbg̀brct��s�flc�ìafbhdf̀byj�̀ua�g̀bdcjp�gegfcca�_cbdcaf�z{��|�̀g�flc�tebcdf�d̀jf�g̀b�qh�̀b�hat�rhfcbehqj�[� �̀b�flc�ìafbhdf̀bp�g̀b�v b̀w�_cbg̀brct��s�flc�ìafbhdf̀byj�~k�d̀afbhdf̀bp�rh�erkr�̀g�geoc�_cbdcaf�z��|�̀g�flc�hr̀ kaf�tkc�flc�~k�d̀afbhdf̀b�g̀b�flc�ìafbhdf̀byj�̀ocblcht�hat�_b̀gef���̀b�flc�~k�d̀afbhdf̀bp�g̀b�v b̀w�_cbg̀brct��s�flc�~k�d̀afbhdf̀byj�̀ua�g̀bdcjp�fca�_cbdcaf�z{��|�̀g�flc�tebcdf�d̀jf�g̀b�qh�̀b�hat�rhfcbehqj���lc�f̀fhq�d̀r�eact�̀ocblcht�hat�_b̀gef�g̀b�h�dlhamc�̀btcb�jlhqq��c�qerefct�f̀�{���̀g�flc�tebcdf�d̀jf�bcmhbtqcjj�eg�flc�v b̀w�ej�_cbg̀brct��s�flc�ìafbhdf̀b�̀b�flc�~k�d̀afbhdf̀b�[\ �lc�rhbwk_�̀a�has�_hbf�̀g�flc�v b̀w�h�~k�d̀afbhdf̀b�jk�d̀afbhdfj�ueqq��c�qerefct�f̀�̀ac�̀ocblcht�hat�_b̀gef�gemkbcp�ea�httefèa�f̀�flc�ìafbhdf̀byj�̀ocblcht�hat�_b̀gef�rhbwk_���lc�~k�d̀afbhdf̀b�hat�~k��jk�d̀afbhdf̀b�rhs�teoetc�flc�̀ocblcht�hat�_b̀gef�hr̀ kaf�hj�flcs�hmbcc�k_̀a��[� ìjf�f̀�uledl�̀ocblcht�hat�_b̀gef�ej�f̀��c�h__qect�jlhqq��c�tcfcbreact�ea�hdd̀bthadc�uefl�~cdfèa�������[� �a�̀btcb�f̀�ghdeqefhfc�dlcdweam�̀g��k̀fhfèaj�g̀b�c�fbhj�hat�dbctefjp�hqq�_b̀_̀jhqjp�c�dc_f�fl̀jc�j̀�reàb�flhf�flceb�_b̀_becfs�dha��c�jcca��s�eaj_cdfèap�jlhqq��c�hdd̀r_haect��s�h�d̀r_qcfc�efcre�hfèa�̀g�d̀jfj�eadqkteam�qh�̀bp�rhfcbehqjp�hat�jk�d̀afbhdfj���h�̀b�hat�rhfcbehq�jlhqq��c�efcre�ct�ea�flc�rhaacb�_bcjdbe�ct�h�̀oc��vlcbc�rh}̀b�d̀jf�efcrj�hbc�jk�d̀afbhdfjp�flcs�jlhqq��c�efcre�ct�hqj̀�[] �ocblcht�hat�_b̀gef�rhbw�k_�jlhqq�eadqktcp��kf�àf��c�qerefct�f̀p�flc�g̀qq̀ueam�[� l̀rc�̀ggedc�c�_cajc�[� gecqt�̀ggedc�c�_cajc�[\ jk_cboejèa�[� _b̀}cdf�rhahmcrcaf���cjferhfèa��[� jrhqq�f̀̀ qj���c�ke_rcaf�[] bcjchbdl���qhs̀kf�[Z eaj_cdfèaj���_cbrefj��� rhfcbehq�lhateam�[� bcd̀bt�tbhueamj��hat[�� jhgcfs�hat�dqchak_X
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X�YZ[Z\�]̂_�̀ab_�cd�ecff_ge_f_gb�cd�b̂_�hcij�kl�b̂_�̀ab_�_lbamnkl̂_̀�kg�b̂_�opi__f_gbq�]̂_�̀ab_�l̂ann�gcb�m_�rclbrcg_̀�ci�_sb_g̀_̀�mt�b̂_�daknui_�bc�aeb�cd�b̂_�vcgbiaebci�ci�r_ilcgl�ci�_gbkbk_l�dci�ŵcf�b̂_�vcgbiaebci�kl�i_lrcglkmn_�bc�aebqX�YZ[Zx�]̂_�̀ab_�cd�yumlbagbkan�vcfrn_bkcg�kl�b̂_�̀ab_�e_ibkdk_̀�mt�b̂_�oiêkb_eb�kg�aeecìage_�wkb̂�y_ebkcg�zq{q�]̂_�àb_�cd�dkgan�ecfrn_bkcg�kl�b̂_�̀ab_�e_ibkdk_̀�mt�b̂_�oiêkb_eb�ag̀�|wg_i�kg�aeecìage_�wkb̂�y_ebkcg�zq}~q��gn_ll�cb̂_iwkl_�api__̀�kg�wikbkgp�mt�b̂_�|wg_i��b̂_�vcgbiaebci�api__l�b̂ab��kgan�vcfrn_bkcg�l̂ann�ceeui�gcb�fci_�b̂ag��~�ean_g̀ai�̀atl�adb_i�b̂_�̀ab_�cd�yumlbagbkan�vcfrn_bkcgq�������X�YZ[Z��hcij�i_fakgkgp�bc�m_�ecfrn_b_̀�adb_i�yumlbagbkan�vcfrn_bkcg��l̂ann�m_�nkfkb_̀�bc�kb_fl�ŵkê�eag�cìkgaiknt�m_�ecfrn_b_̀�wkb̂kg�a�b̂kibt���~��̀at�r_ikc̀��cg_�fcgb̂��m_dci_�dkgan�ratf_gb�kl�fà_q�X�YZ\Z\�]̂_�vcgbiaebci�l̂ann�gcb�jgcwkgpnt��_se_rb�mt�api__f_gb�ci�kglbiuebkcg�cd�b̂_�|wg_i�kg�wikbkgp��ecff_ge_�b̂_�hcij�rikci�bc�b̂_�_dd_ebk�_�̀ab_�cd�kgluiage_�i_�uki_̀�bc�m_�duigkl̂_̀�mt�b̂_�vcgbiaebci�ag̀�|wg_iq|wg_i�ag̀�b̂_�|wg_i�l�arric�an�cd�luê�kgluiage_q�]̂_�̀ab_�cd�ecff_ge_f_gb�cd�b̂_�hcij�l̂ann�gcb�m_�êagp_̀�mt�b̂_�_dd_ebk�_�àb_�cd�luê�kgluiage_q�]̂_�hcij�eag�gcb�lbaib�ugbkn�b̂_�i_�uki_̀�kgluiage_�ag̀�mcg̀l�ai_�ric�k̀_̀�ag̀�b̂_�vcgbiaeb�âl�m__g�_s_eub_̀qX�YZ\Zx�]̂_�vcgbiaebci�l̂ann�rice__̀�_sr_̀kbkculnt�wkb̂�à_�uab_�dcie_l�ag̀�l̂ann�aêk_�_�yumlbagbkan�vcfrn_bkcg�ag̀�dkgan�ecfrn_bkcg�wkb̂kg�b̂_�vcgbiaeb�]kf_q�]̂_�vcgbiaebci�api__l�b̂ab�b̂_�hcij�l̂ann�m_�ricl_eub_̀�i_punaint��k̀nkp_gbnt�ag̀�ugkgb_iiurb_̀nt�ab�luê�iab_�cd�ricpi_ll�al�wknn�_glui_�dunn�ecfrn_bkcg�b̂_i_cd�wkb̂kg�b̂_�vcgbiaeb�]kf_�lr_ekdk_̀�ag̀��duib̂_i��bc�ric�k̀_�luê�ricb_ebkcgl�al�fat�m_�g_e_llaitq��b�kl�_sri_llnt�ug̀_ilbcc̀�ag̀�api__̀�mt�b̂_�vcgbiaebci�b̂ab�b̂_�bkf_�dci�b̂_�lumlbagbkan�ag̀�dkgan�ecfrn_bkcg�cd�b̂_�hcij�kl�a�i_alcgamn_�bkf_�dci�kbl�ecfrn_bkcg��bajkgp�kgbc�ecglk̀_iabkcg��afcgp�cb̂_i�b̂kgpl��b̂_�a�_iap_�enkfabke�iagp_�ag̀�uluan�w_ab̂_i�ecg̀kbkcgl�ri_�aknkgp�kg�b̂_��ic�_eb�l�nceankbtqX�YZ\Z���g�gc�eal_�l̂ann�b̂_�vcgbiaebci�̀_nat�b̂_�ricpi_ll�cd�b̂_�hcij��ci�agt�raib�b̂_i_cd��cg�aeecugb�cd�êagp_l�kg��b̂_�hcij�ci�̀klrub_l�eaul_̀�mt�ricrcl_̀�ci�cì_i_̀�êagp_l�kg�b̂_�hcij��kgenùkgp�b̂_�_�ukbamn_��anu_�cd�b̂_�êagp_l���ci�agt�̀klrub_l�ci�̀klapi__f_gbl�al�bc�b̂_�hcij�ci�_sbia�wcijqX�YZ\Z���d�b̂_�vcgbiaebci�̀c_l�gcb�aêk_�_�b̂_�ecfrn_bkcg�̀ab_�ag̀�fkn_lbcg_�̀ab_�dci�_aê�wcij�kb_f�kg�b̂_�vcgbiaeb��a�fkn_lbcg_�ci�eikbkean�rab̂�̀ab_�i_dn_eb_̀�cg�b̂_��ic�_eb�yê_̀un_��ci�b̂_�̀ab_�cd�yumlbagbkan�vcfrn_bkcg�dci�b̂_�hcij�ci�agt�raib�b̂_i_cd��b̂_�vcgbiaebci�l̂ann�m_�i_lrcglkmn_�dci�ann�̀ki_eb�ag̀�ecgl_�u_gbkan�̀afap_l�bc�|wg_i�aiklkgp�dicf�agt�̀_nat�cd�b̂_�vcgbiaebci��kbl�yum�vcgbiaebcil��yum�lumecgbiaebcil��ag̀�lurrnk_il��kg�r_idcifkgp�ci�ecfrn_bkgp�b̂_�hcij�kg�aeecìage_�wkb̂�b̂_�bkf_�i_�uki_f_gbl�cd�b̂_�vcgbiaeb��mt�wat�cd�_safrn_�mub�gcb�al�a�nkfkbabkcg���k��à k̀bkcgan�aiêkb_ebuian�ag̀�ecglbiuebkcg�fagap_f_gb�d__l�i_nab_̀�bc�_sb_g̀_̀�l_i�ke_l���kk��à k̀bkcgan�ric�_eb�fagap_f_gb�eclbl���kkk��dkgagekgp�eclbl��kgenùkgp�̀_nat_̀�ci�nclb�ybab_��ukǹkgp�ok̀�����k��b_frciait�lbciap_�ag̀�k̀lnceabkcg�eclbl��ag̀�����eclbl�i_nab_̀�bc�b̂_�̀kliurbkcg�ci�i_nceabkcg�cd�b̂_�|wg_i�l�r_ilcgg_n��aeà_fke�ag̀�cb̂_i�_̀raibf_gbl��kgenùkgp�_�ukrf_gb�ag̀�faêkg_it��add_eb_̀�mt�b̂_�|wg_i�l�kgamknkbt�bc�bkf_nt�ceeurt�b̂_��ic�_eb�daeknkbk_lq�]̂_�|wg_i�l̂ann�̂a�_�b̂_�ikp̂b�bc�̀_̀ueb�b̂_�afcugb�cd�b̂_�dci_pckgp�̀afap_l�dicf�agt�ratf_gb�b̂_g�̀u_�ci�b̂_i_adb_i�m_ecfkgp�̀u_�dicf�b̂_�|wg_i�bc�b̂_�vcgbiaebciq��d�b̂_�vcgbiaeb�yuf�kl�_ŝaulb_̀��b̂_�vcgbiaebci�l̂ann�rat�luê�afcugbl�bc�b̂_�|wg_i�cg�̀_fag̀qX�YZ\Z���g�b̂_�_�_gb�b̂_�vcgbiaebci�daknl�bc�ecfrn_b_�ann�hcij�ug̀_i�b̂kl�vcgbiaeb�mt�lak̀�lê_̀un_̀�̀ab_l��b̂_�vcgbiaebci�wknn�gcb�m_�r_ifkbb_̀�bc�r_idcif�agt�wcij�̀uikgp�gcifan�lêccn�̂cuil�wkb̂cub�b̂_�_sri_ll�wikbb_g�aub̂cik�abkcg�cd�b̂_�|wg_iq�yuê�hcij�l̂ann�cgnt�m_�r_idcif_̀�adb_i�lêccn�̂cuil��yabuìatl��yug̀atl��̂cnk̀atl�ci�r_ikc̀l�ŵ_g�lêccn�kl�ugceeurk_̀�ab�gc�à k̀bkcgan�eclb�cd�agt�jkg̀�bc�b̂_�|wg_iq��g�à k̀bkcg�bc�̀afap_l�kgeuii_̀�mt�b̂_�|wg_i�kg�ecgg_ebkcg�wkb̂�b̂_�vcgbiaebci�l�̀_nat��b̂_�vcgbiaebci�l̂ann�m_�nkamn_�dci�ann�eclbl�kgeuii_̀�mt�b̂_�|wg_i�bc�ric�k̀_�lbadd��oiêkb_eb�ag̀�vcglbiuebkcg��agap_i�r_ilcgg_n�al�i_�uki_̀�bc�faj_�daeknkbt�aee_llkmn_�mt�vcgbiaebci�ag̀�r_idcif�kglr_ebkcgl�̀uikgp�luê�cdd�̂cuilqX�YZ\Z��]̂_�vcgbiaebci�ug̀_ilbag̀l�b̂ab�kg�cì_i�bc�f__b�b̂_�i_�uki_f_gbl�cd�b̂_��ic�_eb�lê_̀un_��kgenùkgp�kgb_ifkbb_gb�fkn_lbcg_�ag̀�eikbkean�rab̂�̀ab_l�l_b�dcib̂�kg�b̂_�vcgbiaeb��ceuf_gbl��kb�fat�m_�i_�uki_̀�bc�wcij�kbl�
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XYZ[\]]Ŷ�_]̀�YabcXdY]e�\fYZecdY�\]�ZYgb̂_Z�h\Zi�̀_j[�_]̀�\]�k_ebZ̀_j[�_]̀�l\̂c̀_j[m�elY�n\[e�\o�hlcnl�c[�c]n̂b̀Ỳ�c]�elY�p\]eZ_ne�kbdq�ro�elY�sh]YZ�[XYncocn_̂̂j�_XXZ\fY[�c]�hZcec]g�ZYcdtbZ[YdY]e�o\Z�\fYZecdYm�elY�p\]eZ_ne\Z�[l_̂̂�tY�X_c̀�tj�elY�sh]YZ�\]�elY�t_[c[�\o�elY�XZYdcbd�X_jdY]equ�vwxwv�ylY�sh]YZ�[l_̂̂�l_fY�elY�Zcgle�_e�_]j�ecdY�e\�d\̀coj�elY�zZ\{Yne�knlỲb̂Y|�e\�[b[XY]̀m�̀Ŷ_j�\Z�_nnŶYZ_eYm�c]�hl\̂Y�\Z�c]�X_Zem�elY�n\ddY]nYdY]e�\Z�Y}Ynbec\]�\o�elY�~\Zi�\Z�_]j�X\ec\]�elYZY\o�\Z�e\�f_Zj�elY�[YabY]nY�elYZY\o|�_]̀�e\�XZY[nZctY�elY�ecdYm�\Z̀YZ�_]̀�XZc\Zcej�\o�elY�f_Zc\b[�X\Zec\][�\o�elY�~\Zim�_]̀�_̂̂�\elYZ�d_eeYZ[�ZŶ_ec]g�e\�elY�[nlỲb̂c]g�\o�elY�~\Ziq�ylY�p\]eZ_ne\Z�[l_̂̂�]\e�tY�Y]ecêỲ�e\�_̀ c̀ec\]_̂�n\dXY][_ec\]�o\Z�_]j�[bnl�̀Ync[c\][�d_̀Y�tj�elY�sh]YZq�������u�vw�w��ro�elY�p\]eZ_ne\Z�c[�̀Ŷ_jỲ�_e�_]j�ecdY�c]�elY�n\ddY]nYdY]e�\Z�XZ\gZY[[�\o�elY�~\Zi�tj�����_]�_ne�\Z�]YĝYne�_[�_�ZY[b̂e�\o���ne[�\o��\̀��[bnl�_[�e\Z]_̀\m�ô\\̀m�lbZZcn_]Ym�X_]̀Ydcn[��[YY�Y}nYXec\]�tŶ\h�m�YXc̀Ydcn[m�Yenq�d_ic]g�XYZo\Zd_]nY�eYdX\Z_Zĉj�cdX\[[ct̂Y�|�elY�]YĝcgY]e�_ne[�\Z�\dc[[c\][�\o�elY�sh]YZm��ZnlceYnem�p\][eZbnec\]��_]_gYZm�\Z�_]�YdX̂\jYY�\o�_]j�\o�elYdm�\Z�\o�elY�sh]YZ�[�\h]�o\ZnY[m�kYX_Z_eY�p\]eZ_ne\Z[m�\Z�\elYZ�p\]eZ_ne\Z[|�����tj�nl_]gY[�\Z̀YZỲ�c]�elY�~\Zi|�����tj�̂_t\Z�̀c[XbeY[m�ocZYm�b]b[b_̂�̀Ŷ_j�c]�̀ŶcfYZcY[m�b]_f\c̀_t̂Y�n_[b_̂ecY[m�_̀fYZ[Y�hY_elYZ�n\]̀cec\][�̀\nbdY]eỲ�c]�_nn\Z̀_]nY�hcel�kYnec\]���q�q�q�m�\Z�\elYZ�n_b[Y[�tYj\]̀�elY�p\]eZ_ne\Z�[�n\]eZ\̂|�����tj�̀Ŷ_j�_bel\Zc�Ỳ�tj�elY�sh]YZ�XY]̀c]g�dỲc_ec\]�_]̀�tc]̀c]g�̀c[XbeY�ZY[\̂bec\]|�\Z�����tj�\elYZ�n_b[Y[�el_e�elY�p\]eZ_ne\Z�_[[YZe[�_]̀�elY��ZnlceYnem�t_[Ỳ�\]�elY�ZYn\ddY]̀_ec\]�\o�elY�p\][eZbnec\]��_]_gYZm�̀YeYZdc]Y[�{b[ecoj�̀Ŷ_jm�elY]�elY�p\]eZ_ne�ycdY�[l_̂̂�tY�Y}eY]̀Ỳ�o\Z�[bnl�ZY_[\]_t̂Y�ecdY�_[�elY��ZnlceYne�d_j�̀YeYZdc]Yq\elYZ�p\]eZ_ne\Z[m�\Z�elYcZ�_gY]e[�\Z�YdX̂\jYY[|�[eZciY[m�̂\ni\be[�\Z�\elYZ�̂_t\Z�̀c[ebZt_]nY[��]\e�_Zc[c]g�oZ\d�elY�̂_t\Z�XZ_necnY[�\o�p\]eZ_ne\Z�\Z�ce[�kbtn\]eZ_ne\Z[m�kbXX̂cYZ[m�\Z�kbt�[btn\]eZ_ne\Z[�e\�n\dX̂j�hcel�elYcZ�\t̂cg_ec\][�_Zc[c]g�b]̀YZ�elY�p\]eZ_ne�|�b]b[b_̂̂j�_̀fYZ[Y�hY_elYZ�n\]̀cec\][|�oZYcgle�Ydt_Zg\Y[��XZ\fc̀Ỳ�el_e�̀Ŷ_j[�tj�elY�p\]eZ_ne\Zm�ce[�kbtn\]eZ_ne\Z[m�kbt�[btn\]eZ_ne\Z[�\Z�kbXX̂cYZ[�̀\�]\e�n\][ecebeY�_]�Y}nb[_t̂Y�n_b[Y�\o�̀Ŷ_j�|�nl_]gY[�c]�elY�h\Zi�e\�tY�XYZo\ZdỲ�tj�elY�p\]eZ_ne\Z��]\e�n_b[Ỳ�\Z�ZY[b̂ec]g�oZ\d�elY�o_ĉbZY�\o�elY�p\]eZ_ne\Z�\Z�ce[�kbtn\]eZ_ne\Z[m�kbXX̂cYZ[�\Z�kbt�[btn\]eZ_ne\Z[�|�\Z�nl_]gY[�e\�̂_h[�\Z�ZYgb̂_ec\][�_oeYZ�elY�YooYnecfY�̀_eY�\o�elY�p\]eZ_nem�XZ\fc̀Ỳ�elY�p\]eZ_ne\Z�l_[�b[Ỳ�_̂̂�ZY_[\]_t̂Y�Yoo\Ze[�e\�dcecg_eY�elY�o\ZYg\c]g�n_b[Y[|�elY]�elY�p\]eZ_ne\Z�[l_̂̂�tY�Y]ecêỲ�e\�_�̀_j�o\Z�̀_j�Y}eY][c\]�\o�elY�p\]eZ_ne�ycdY�o\Z�elY�Y[e_t̂c[lỲ�̀Ŷ_j�e\�elY�nZcecn_̂�X_el�\o�elY�~\Zi�[bt{Yne�e\�elY�XZ\fc[c\][�\o�elc[��Zecn̂Y���_]̀��Zecn̂Y���q��̂ �̂\elYZ�̀Ŷ_j[�\o�elY�zZ\{Ynem�c]n̂b̀c]g�tbe�]\e�̂cdceỲ�e\m��ZnlceYne�ZYfcYh�_]̀�\Z�_XXZ\f_̂�\o�[l\X�̀Z_hc]g[�\Z�\elYZ�[btdcee_̂[m�ZYabY[e[�o\Z�c]o\Zd_ec\]m�n̂_Zcocn_ec\][m�[_dX̂Y[m�_]̀�nl_]gY�\Z̀YZ[|�sh]YZ�[nlỲb̂Y|��ZnlceYne�nYZecocn_ec\]�\o�X_jdY]e|�X_jdY]e�tj�sh]YZ�\o�p\]eZ_ne\Z�[��XX̂cn_ec\]�o\Z�z_jdY]e|�n\\Z̀c]_ec\]�_d\]g�elY��b̂ecX̂Y�zZcdY�p\]eZ_ne\Z[|�b]_f_ĉ_tĉcej�\o�d_eYZc_̂[�_]̀�\Z�YabcXdY]e|�[bZfYjc]g�eY[ec]g|�n̂\[Y\bem�Yenq�_ZY�̀YYdỲ�e\�tY�o\ZY[YY_t̂Y�_]̀�n\]eYdX̂_eỲ�_]̀m�elYZYo\ZYm�[l_̂̂�]\e�o\Zd�elY�t_[c[�o\Z�_�n̂_cd�o\Z�_]�Y}eY][c\]�\o�ecdY�\Z�_̀ c̀ec\]_̂�n\dXY][_ec\]�tj�elY�p\]eZ_ne\Zq��p\]̀cec\][�n_b[Ỳ�tj�elY�ps�r�����X_]̀Ydcn�\Z�YXc̀Ydcnm�\Z�_]j�f_Zc_]e[�\o�elY�̀c[Y_[Ym�[l_̂̂�]\e�o\Zd�elY�t_[c[�\o�_]�Y}nb[Y�b]̀YZ�elc[�[Ynec\]q���\�_̀ c̀ec\]_̂�ecdY�\Z�n\dXY][_ec\]�[l_̂̂�tY�XZ\fc̀Ỳ�e\�elY�p\]eZ_ne\Z�o\Z�ps�r�����\Z�_]j�f_Zc_]equ�vw�w�w��ylY�p\]eZ_ne\Z�obZelYZ�_ni]\ĥỲgY[�_]̀�_gZYY[�el_e�_̀{b[edY]e[�c]�elY�p\]eZ_ne�ycdY�hĉ̂�tY�XYZdceeỲ�o\Z�_�̀Ŷ_j�\]̂j�e\�elY�Y}eY]e�[bnl�̀Ŷ_j�����c[�]\e�n_b[Ỳ�\Z�n\b̂̀ �]\e�l_fY�tYY]�_]ecncX_eỲ�tj�elY�p\]eZ_ne\Zm�����n\b̂̀ �]\e�tY�̂cdceỲ�\Z�_f\c̀Ỳ�tj�elY�p\]eZ_ne\Z�[�ecdŶj�]\ecnY�e\�elY�sh]YZ�\o�elY�̀Ŷ_j�\Z�ZY_[\]_t̂Y�̂ciŶcl\\̀�el_e�_�Ỳ̂_j�hĉ̂�\nnbZm�_]̀�����c[�\o�_�̀bZ_ec\]�\o�d\ZY�el_]�\]Y�����̀_jq�u�vw�w�wx�ylY�p\]eZ_ne\Z�[�c]_tĉcej�e\�[YnbZY�[boocncY]e�XYZ[\]]Ŷ�o\Z�elY�XYZo\Zd_]nY�\o�elY�~\Zi�[l_̂̂�]\e�n\][ecebeY�_�t_[c[�o\Z�_]�Y}eY][c\]�\o�ecdYq�ylY�p\]eZ_ne\Z�[l_̂̂�]\e�tY�Y]ecêỲ�e\�_]�Y}eY][c\]�\o�ecdY�co�elY��ZnlceYne�\Z�p\][eZbnec\]��_]_gYZ�[e\X[�elY�~\Zi�̀bY�e\�elY�Y}c[eY]nY�\o�\Z�ZY_[\]_t̂Y�[b[Xcnc\]�\o�_�̀YocncY]nj�c]�elY�~\Ziqu�vw�w�w���]�Y}eY][c\]�\o�elY�p\]eZ_ne�ycdYm�co�ZYabY[eỲ�tj�elY�p\]eZ_ne\Zm�[l_̂̂�\]̂j�tY�n\][c̀YZỲ�_oeYZ�elY�p\]eZ_ne\Z�l_[�d_̀Y�ZY_[\]_t̂Y�Yoo\Ze�e\�ZYn\fYZ�elY�̂\[e�ecdYq��]�Y}eY][c\]m�\Z�Y}eY][c\][m�\o�ecdY�d_j�tY�gZ_]eỲ�[bt{Yne�e\�elY�XZ\fc[c\][�\o�elc[��Zecn̂Y��m�tbe�\]̂j�_oeYZ�hZceeY]�_XX̂cn_ec\]�elYZYo\ZY�tj�elY�p\]eZ_ne\Zq��]�Y}eY][c\]�\o�ecdY�[l_̂̂�tY�\]̂j�o\Z�elY�]bdtYZ�\o�̀_j[�\o�̀Ŷ_j�hlcnl�elY��ZnlceYne�d_j�̀YeYZdc]Y�e\�tY�̀bY�[\̂Ŷj�e\�elY�n_b[Y[�[Ye�o\Zel�c]�elY�_XX̂cn_ec\]�o\Z�Y}eY][c\]�\o�ecdYq�ylY�p\]eZ_ne\Z�[l_̂̂�]\e�tY�Y]ecêỲ�e\�ZYnYcfY�_�[YX_Z_eY�Y}eY][c\]�\o�ecdY�o\Z�Y_nl�\]Y�\o�[YfYZ_̂�n_b[Y[�\o�̀Ŷ_j�\XYZ_ec]g�n\]nbZZY]êj|�tbe�co�_e�_̂̂m�\]̂j�elY�_neb_̂�XYZc\̀�\o�̀Ŷ_j�_[�ỲeYZdc]Ỳ�tj�elY�p\][eZbnec\]��_]_gYZ�\Z��ZnlceYnequ�vw�w�w���̂ �̂ZYabY[e[�o\Z�_̀ c̀ec\]_̂�ecdY�[l_̂̂�tY�d_̀Y�c]�hZcec]gm�̀ŶcfYZỲ�e\�elY�p\][eZbnec\]��_]_gYZ�hcelc]�ocfY�����̀_j[�oZ\d�elY�ecdY�hlY]�elY�ncZnbd[e_]nY�hcel�X\eY]ec_̂�o\Z�̀Ŷ_j�tYn\dY[�ZY_[\]_t̂j�i]\h]�e\�elY�p\]eZ_ne\Zm�[bXX\ZeỲ�tj�̀\nbdY]e_ec\]�hlcnl�̀Yd\][eZ_eY[�e\�elY��ZnlceYne�_]̀�p\][eZbnec\]��_]_gYZ�[�[_ec[o_nec\]�el_e�elY�
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YZ[\[Y]̂�_]\̀�ab�\̀c�daZe�̀]f�gcch�f[ih[b[Y]h\̂j�]̂\cZck�gj�\̀c�kĉ]jf�\a�\̀c�]Y\[l[\[cf�[h�mncf\[aho�]hk�\̀]\�\̀c�pZaqcY\�fỲckn̂c�Y]hha\�gc�r][h\][hck�gj�ZcsaZkcZ[hi�a\̀cZ�]Y\[l[\[cf�t[\̀[h�\̀c�pZaqcY\�]\�ha�Yaf\u�v̀[f�Zcmncf\�f̀]̂̂�]̂fa�Yah\][ho�]\�]�r[h[rnro�\̀c�bâ̂at[hi�[hbaZr]\[ahw�xyz�k]\c�ab�f\]Z\�ab�kĉ]j{�x|z�f_cY[b[Y�Y]nfc�ab�kĉ]j{�x}z�cbbcY\�ab�kĉ]j�ah�Yahf\ZnY\[ah�_ZaiZcff{�]hk�x~z�k]\c�ab�\cZr[h]\[ah�ab�kĉ]ju��_ah�ZcYc[_\�ab�\̀c��ah\Z]Y\aZ�f�Zcmncf\�baZ�]h�c�\chf[ah�ab�\[rco�\̀c��thcZ�t[̂̂�]fYcZ\][h�\̀c�b]Y\f�]hk�c�\ch\�ab�\̀c�kĉ]jo�]hk�r]jo�[h�[\f�fâc�k[fYZc\[aho�c�\chk�\̀c�\[rc�baZ�Yar_̂c\[ah�ab�\̀c��ah\Z]Y\aZ�f�daZe�t̀ch�[h�[\f�qnkirch\�fnỲ�]h�c�\chf[ah�[f�qnf\[b[cku�v̀c��thcZ�f�kc\cZr[h]\[ah�t[̂̂�gc�b[h]̂�]hk�g[hk[hi�[h�]hj�̂[\[i]\[ah�YarrchYck�gj�\̀c��ah\Z]Y\aZ�]i][hf\�\̀c��thcZ�t̀[Ỳ�]Z[fcf�an\�ab�\̀c��thcZ�f�kch[]̂�ab�]h�c�\chf[ah�ab�\[rc�\a�\̀c��ah\Z]Y\aZu��hj�]__Zal]̂�ab�]h�c�\chf[ah�ab�\̀c��ah\Z]Y\aZ�f�\[rc�\a�Yar_̂c\c�[\f�daZe�f̀]̂̂�gc�rcraZ[]̂[�ck�gj�tZ[\\ch�Ỳ]hic�aZkcZo�f[ihck�gj�\̀c��thcZo��ah\Z]Y\aZo��ZỲ[\cY\�]hk��ahf\ZnY\[ah��]h]icZu�d c̀h�\̀c��thcZ�kc\cZr[hcf�\̀]\�\̀c��ah\Z]Y\aZ�t[̂̂�gc�iZ]h\ck�]h�c�\chf[ah�ab�\[rco�fnỲ�c�\chf[ah�f̀]̂̂�gc�Yar_n\ck�[h�]YYaZk]hYc�t[\̀�\̀c�bâ̂at[hiw�baZ�c]Ỳ�k]j�ab�kĉ]j�[h�\̀c�Yar_̂c\[ah�ab�[\f�daZeo�\̀c��ah\Z]Y\aZ�f̀]̂̂�gc�]̂̂atck�ahc�k]j�ab�]kk[\[ah]̂�\[rc�\a�Yar_̂c\c�[\f��ah\Z]Y\u�v̀c��ah\Z]Y\aZ�f̀]̂̂�ha\�gc�ch\[\̂ck�\a�ZcYc[lc�]�fc_]Z]\c�c�\chf[ah�ab�\[rc�baZ�c]Ỳ�ahc�ab�fclcZ]̂�Y]nfcf�ab�kĉ]j�a_cZ]\[hi�YahYnZZch\̂j{�Z]\̀cZo�aĥj�\̀c�]Y\n]̂�_cZ[ak�ab�kĉ]j�]f�kc\cZr[hck�gj�\̀c��thcZ�aZ�[\f��ZỲ[\cY\�r]j�gc�]̂̂atcku������������][̂nZc�ab�\̀c��ah\Z]Y\aZ�\a�i[lc�tZ[\\ch�ha\[Yc�]f�Zcmn[Zck�gj��cY\[ah��u}uyu~�aZ�\a�f\Z[Y\̂j�Yar_̂j�t[\̀�\̀c�Zcmn[Zcrch\f�ab��Z\[Ŷc���f̀]̂̂�gc�kccrck�YahŶnf[lĉj�\a�gc�]�t][lcZ�]hk�Zĉc]fc�ab�fnỲ�Ŷ][ro�]hk�fnỲ�ha\[Yc�f̀]̂̂�gc�]�Yahk[\[ah�_ZcYckch\�\a�\̀c��ah\Z]Y\aZ�f�Z[ì\�\a�r]ec�]�Ŷ][r�baZ�]hj�Ŷ][r�]Z[f[hi�an\�abo�nhkcZ�aZ�[h�YahhcY\[ah�t[\̀�\̀c��ah\Z]Y\aZ�aZ�\̀c�_cZbaZr]hYc�ab�\̀c�daZeu���������̂][rf�Zĉ]\[hi�\a�\[rc�f̀]̂̂�gc�r]kc�[h�]YYaZk]hYc�t[\̀�]__̂[Y]ĝc�_Zal[f[ahf�ab��Z\[Ŷc�y�u�a\t[\̀f\]hk[hi�]hj\̀[hi�\a�\̀c�Yah\Z]Zj�[h�\̀c��ah\Z]Y\��aYnrch\fo�]h�c�\chf[ah�[h�\̀c��ah\Z]Y\�v[rco�\a�\̀c�c�\ch\�_cZr[\\ck�]hk�qnf\[b[ck�nhkcZ��cY\[ah��u}uyo�f̀]̂̂�gc�\̀c�fâc�Zcrckj�ab�\̀c��ah\Z]Y\aZ�baZo�]hk�\̀c��ah\Z]Y\aZ�t][lcf�[\f�Z[ì\�\a�]hj�Ŷ][r�baZ�k]r]icf�\a�\̀c�c�\ch\�]Z[f[hi�bZaro�]hj�xyz�kĉ]j�[h�\̀c�YarrchYcrch\o�_ZafcYn\[aho�aZ�Yar_̂c\[ah�ab�\̀c�daZe{�x|z�̀[hkZ]hYc�aZ�agf\ZnY\[ah�[h�\̀c�_cZbaZr]hYc�ab�\̀c�daZe{�x}z�̂aff�ab�_ZaknY\[l[\j�aZ�]YYĉcZ]\[ah{�aZ�x~z�a\̀cZ�Ŷ][rf�baZ�k[fZn_\[aho�[h\cZbcZchYco�[hcbb[Y[chY[cfo�[r_ck]hYco�̀[hkZ]hYco�]YYĉcZ]\[aho�ZcfcmnchY[hio�fỲckn̂c�[r_]Y\fo�̂]Ye�ab�\[rĉ[hcff�gj�\̀c��thcZ�aZ�[\f�Yahfn̂\]h\fo�]hk�̂]Ye�ab�YaaZk[h]\[aho�cZZaZf�aZ�ar[ff[ahf�[h�\̀c�kcf[ih�ab�\̀c�pZaqcY\o�Ynrn̂]\[lc�[r_]Y\�ab�rn̂\[_̂c�Ỳ]hic�aZkcZfo�kĉ]j�]hk�a\̀cZ�[r_]Y\f�xYâ̂cY\[lc�ZcbcZZck�\a�̀cZc[h�]f���ĉ]jxfz�zu��h�ha�clch\�f̀]̂̂�\̀c��ah\Z]Y\aZ�gc�ch\[\̂ck�\a�]hj�Yar_chf]\[ah�aZ�ZcYalcZj�ab�]hj�k]r]icf�[h�YahhcY\[ah�t[\̀�]hj��ĉ]jo�[hŶnk[hio�gn\�ha\�̂[r[\ck�\ao�kĉ]j�Yaf\fo�̂aff�ab�_ZaknY\[l[\j�aZ�cbb[Y[chYjo�̂af\�_Zab[\fo�c�\chkck�qagf[\c�ichcZ]̂�Yahk[\[ahf�]hk�̀arc�abb[Yc�alcZ̀c]ko�Yahfcmnch\[]̂�k]r]icfo�̂af\�a__aZ\nh[\j�Yaf\fo�[r_]Y\�k]r]icfo�aZ�a\̀cZ�f[r[̂]Z�ZcrnhcZ]\[ahu�v̀c��thcZ�f�c�cZY[fc�ab�]hj�ab�[\f�Z[ì\f�aZ�Zcrck[cf�nhkcZ�\̀c��ah\Z]Y\��aYnrch\f�x[hŶnk[hio�gn\�ha\�̂[r[\ck�\ao�aZkcZ[hi�Ỳ]hicf�[h�\̀c�daZeo�aZ�k[ZcY\[hi�fnf_chf[aho�ZcfỲckn̂[hi�aZ�YaZZcY\[ah�ab�\̀c�daZezo�Zci]Zk̂cff�ab�\̀c�c�\ch\�aZ�bZcmnchYj�ab�\̀c��thcZ�f�c�cZY[fc�ab�fnỲ�Z[ì\f�aZ�Zcrck[cfo�f̀]̂̂�ha\�gc�Yahf\Znck�]f�[h\cZbcZchYco�̀[hkZ]hYc�aZ�agf\ZnY\[ah�t[\̀�\̀c��ah\Z]Y\aZ�f�_cZbaZr]hYc�ab�\̀c�daZe�]hk�f̀]̂̂�ha\�ch\[\̂c�\̀c��ah\Z]Y\aZ�\a�]hj�]kk[\[ah]̂�Yar_chf]\[ahu�v̀c��ah\Z]Y\aZ�f̀]̂̂�[hŶnkc�]�hask]r]icfsbaZskĉ]j�Ŷ]nfc�[h�]̂̂�fngYah\Z]Y\f�baZ�\̀c�_cZbaZr]hYc�ab�\̀c�daZeu��������v̀[f��cY\[ah��u}�kacf�ha\�_ZcŶnkc�ZcYalcZj�ab�k]r]icf�baZ�kĉ]j�gj�c[\̀cZ�_]Z\j�nhkcZ�a\̀cZ�_Zal[f[ahf�ab�\̀c��ah\Z]Y\��aYnrch\fu�ĉ]jf�\̀]\�]bbcY\�\̀c�fỲckn̂ck�Yar_̂c\[ah�ab�\̀c�daZe�]hk�]Zc�]\\Z[gn\]ĝc�\a�[h\cZbcZchYc�gc\tcch��n̂\[_̂c�pZ[rc��ah\Z]Y\aZfo��c_]Z]\c��ah\Z]Y\aZfo��ngYah\Z]Y\aZfo�fn__̂[cZfo�n\[̂[\j�Yar_]h[cf�aZ�rnh[Y[_]̂[\[cfo�f̀]̂̂�gc�Yar_chf]\ck�fâĉj�gj�\̀c�iZ]h\[hi�ab�]h�c�\chf[ah�ab�\[rc�\a�\̀c��ah\Z]Y\aZ�gj�\̀c��thcZ�\a�Yar_̂c\c�\̀c�daZe�t[\̀an\�Ỳ]Zicf�\a�\̀c��thcZu�v̀c�_]Z\[cf�]Yehat̂ckic�\̀]\�\̀c��ah\Z]Y\�v[rc�\]ecf�[h\a�]YYanh\�\̀c�\[rc�hcYcff]Zj�baZ�Zcl[ct�ab�f̀a_�kZ]t[hifo�kcf[ih�cZZaZf�aZ�ar[ff[ahfo�YaaZk[h]\[ah�]rahif\��ah\Z]Y\aZfo�Ỳ]hic�aZkcZfo�kĉ]jf�[hYnZZck�gj�fc]fah]̂�̂[r[\]\[ahf�]hk�a\̀cZ�]kr[h[f\Z]\[lc�_ZaYcff[hi�gj�]̂̂�_]Z\[cf�[hlâlck�]hk�]Zc�ha\�Yar_chf]\aZju�v̀c��ah\Z]Y\aZ�]iZccf�\̀]\�[\�̀]f�[hŶnkck�[h�[\f��[k�_Z[Ycf�\̀c�]kk[\[ah]̂�Yaf\�ab�ka[hi�taZe�nhkcZ�\̀[f��ah\Z]Y\�Y]nfck�gj�[h\cZbcZchYc�ab�a\̀cZ�pZ[rc��ah\Z]Y\aZfo��c_]Z]\c��ah\Z]Y\aZfo��ngYah\Z]Y\aZfo�c\Yu�]hk�\̀c�a\̀cZ�hahsYar_chf]\aZj��ĉ]jf�kcfYZ[gck�]galcu��������d c̀h�\̀c��ah\Z]Y\�v[rc�̀]f�gcch�c�\chkcko�]f�_Zal[kck�nhkcZ��cY\[ah��u}o�fnỲ�c�\chf[ah�ab�\[rc�f̀]̂̂�ha\�gc�Yahf[kcZck�]f�qnf\[bj[hi�c�\Z]�Yar_chf]\[ah�\a�\̀c��ah\Z]Y\aZ�baZ�]kr[h[f\Z]\[lc�Yaf\fo�̀arc�abb[Yco�cf\[r]\[hio�c�\chkck�ichcZ]̂�Yahk[\[ahf�aZ�a\̀cZ�f[r[̂]Z�[r_]Y\�Yaf\fu�v̀c��ah\Z]Y\aZ�]Yehat̂ckicf�\̀]\�[h�]iZcc[hi�\a�\̀c��ah\Z]Y\��nr�[\�]ffcffck�\̀c�_a\ch\[]̂�[r_]Y\�ab�\̀c�̂[r[\]\[ahf�[h��cY\[ah��u}u|�ah�[\f�]g[̂[\j�\a�ZcYalcZ�]kk[\[ah]̂�Yar_chf]\[ah�[h�YahhcY\[ah�t[\̀�]�daZe�kĉ]jo�[h\cZbcZchYco�[r_]Y\�aZ�̀[hkZ]hYc�]hk�]iZccf�\̀]\�\̀afc�̂[r[\]\[ahf�f̀]̂̂�]__̂j�Zci]Zk̂cff�ab�\̀c�]YYnZ]Yj�ab�\̀c��ah\Z]Y\aZ�f�]ffcffrch\�aZ�]Y\n]̂�Yaf\f�[hYnZZck�gj�\̀c��ah\Z]Y\aZu
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Y�Z[\[]�̂_�̀ab�cdèfgh̀df�ijklm̀i�g�nfdofbii�fbndf̀�mepmhg̀meoq�df�d̀abfrmib�bsnfbiibi�ge�mèbèmde�̀d�ghambtbq�hdlnub̀mde�d_�̀ab�vdfw�nfmdf�̀d�gex�hdlnub̀mde�pg̀b�fbyjmfbp�kx�̀ab�cdèfgh̀�zdhjlbèi�df�bsnmfg̀mde�d_�̀ab�cdèfgh̀�{mlbq�ed�umgkmum̀x�d_�̀ab�|rebf�̀d�̀ab�cdèfgh̀df�_df�gex�_gmujfb�d_�̀ab�cdèfgh̀df�̀d�id�hdlnub̀b�̀ab�vdfw�iaguu�kb�hfbg̀bp�df�mlnumbp}�Y�Z[\[~�{ab�mèbè�d_�̀ab�cdèfgh̀�mi�_df�vdfw�̀d�_duudr�g�udomhgu�ibyjbehb}�{ab�cdèfgh̀dfq�adrbtbfq�lgx�kb�fbyjmfbp�kx�̀ab�|rebfq�cdeìfjh̀mde��gegobf�df��fham̀bh̀�̀d�̀blndfgfmux�dlm̀�df�ubgtb�dj̀�gex�ibh̀mde�d_�vdfw�df�nbf_dfl�vdfw�dj̀�d_�ibyjbehb}�|j̀�d_�ibyjbehb�rdfw�gep�hdlb�kghw�̀mlb�̀d�̀abib�gfbgi�iaguu�kb�nbf_dflbp�g̀�ed�gppm̀mdegu�hdì�̀d�̀ab�|rebf}Y�Z[\[��cugmli�fbug̀meo�̀d�cdèfgh̀�{mlb�iaguu�kb�lgpb�me�ghhdfpgehb�rm̀a�gnnumhgkub�nfdtmimdei�d_��f̀mhub���}Y�Z[��������������������Y�Z[�[��cdèfgh̀df�fbgum�bi�̀ag̀�̀mlb�mi�d_�̀ab�biibehb�de�̀ami�cdèfgh̀�gep�̀ab�cdeìfjh̀mde��habpjub�iaguu�kb�ijklm̀̀bp�nbf��bh̀mdei�mehujpbp�abfbme}�̂e�̀ab�btbè�̀ab�cdèfgh̀df�_gmui�̀d�ijklm̀�g�cdeìfjh̀mde��habpjub�kx�igmp�pg̀bq�̀ab�ijl�nbf�hgubepgf�pgx�d_��������{��������z��z�z|������rmuu�kb�ijk̀fgh̀bp�_fdl�̀ab�cdèfgh̀��jl�pjb�̀ab�cdèfgh̀df�me�̀ab�_dfl�d_�g�hageob�dfpbf}Y�Z[�[��cdèfgh̀df�fbgum�bi�̀ag̀�̀mlb�mi�d_�̀ab�biibehb�de�̀ami�cdèfgh̀�gep�̀ab�hdlnub̀mde�pg̀b�_df�gex�rdfw�df�̀ab�pg̀b�d_��jkìgèmgu�cdlnub̀mde�iaguu�kb�ed�ug̀bf�̀age�̀ab�pg̀b�mepmhg̀bp�me�̀abib�cdèfgh̀�zdhjlbèi}��{ab�cdèfgh̀df�jepbfìgepi�̀ag̀�̀ab�ijkìgèmgu�pmifjǹmde�d_�̀ab��haddu�zmìfmh̀�i�bpjhg̀mdegu�nfdhbii�rmuu�dhhjf�m_�̀ab�nfd bh̀�mi�ed̀�hdlnub̀bp�kx�̀ab�pg̀bi�dj̀umebp�me�zmtmimde���d_�̀ab�inbhm_mhg̀mdei}��̂e�̀ab�btbè�̀ag̀�̀ab�cdèfgh̀df�_gmui�̀d�hdlnub̀b�gex�rdfw�df�ijkìgèmguux�hdlnub̀b�̀ab�rdfw�jepbf�̀ab�cdèfgh̀�kx�igmp�ihabpjubq�̀ab�ijl�nbf�hgubepgf�pgx�d_����q�����¡̂¢�����z��z�z|����� �rmuu�kb�pbpjh̀bp�_fdl�̀ab�cdèfgh̀��jl�pjb�̀ab�cdèfgh̀df�me�̀ab�_dfl�d_�g�hageob�dfpbfq�bshbǹ�me�hgibi�rabfb�g�pbugx�mi�pjb�̀d�je_dfbibbgkub�hgjibi�kbxdep�̀ab�hdèfdu�gep�rm̀adj̀�̀ab�_gjù�df�eboumobehb�d_�̀ab�cdèfgh̀dfq�mehujpmeo�gh̀i�d_�£dpq�df�d_�̀ab�¤jkumh�beblxq�gh̀i�d_�̀ab�odtbfelbèq�me�bm̀abf�idtbfbmoe�df�hdèfgh̀jgu�hgnghm̀xq�_mfbiq�_uddpiq�bnmpblmhiq��bshbǹ�c|¢̂z¥�¦�df�m̀i�tgfmgèi��yjgfgèmeb�fbìfmh̀mdei��bshbǹ�_fdl�c|¢̂z¥�¦�df�m̀i�tgfmgèi�q�_fbmoà�blkgfodiq�df�pbugxi�d_��jkhdèfgh̀dfi�df�ijnnumbfi�pjb�̀d�ijha�hgjibi}��zbugxi�me�ghyjmim̀mde�d_�lg̀bfmgui�d̀abf�̀age�kx�fbgide�d_�_fbmoà�blkgfodbi�rmuu�ed̀�hdeìm̀j̀b�g�pbugx�bshjigkub�jepbf�̀ami�nfdtmimdei�jeubii�gnnfdtbp�kx�̀ab�|rebf�me�rfm̀meo}vm̀ame�_mtb�����hgubepgf�pgxi�_fdl�̀ab�dhhjffbehb�d_�gex�ijha�pbugxq�̀ab�cdèfgh̀df�iaguu�ed̀m_x�̀ab�|rebf�me�rfm̀meo�àb�hgjib�d_�pbugx}��{ab�|rebf�rmuu�gihbf̀gme�̀ab�_gh̀i�gep�bs̀bè�d_�̀ab�pbugxq�gep�bs̀bep�̀ab�̀mlb�_df�hdlnub̀meo�̀ab�vdfw�rabe�me�ami� jpolbè�̀ab�_mepmeoi�d_�_gh̀� jìm_x�ijha�ge�bs̀beimde}��|rebf�i�_mepmeoi�d_�_gh̀�rmuu�kb�_megu�gep�kmepmeo�de�gex�um̀mog̀mde}{ab�igmp�ijl�nbf�hgubepgf�pgx�iaguu�hdeìm̀j̀b�̀ab��myjmpg̀bp�zglgobi�mehjffbp�kx�̀ab�|rebf�_df�bgha�pgx�d_�̀ab�pbugx�kbxdep�̀ab�gofbbp�jnde�pg̀bi}���jha��myjmpg̀bp�zglgobi�iaguu�kb�me�gppm̀mde�̀d�gex�d̀abf�pglgobi��d̀abf�̀age�kx�fbgide�d_�pbugx��|rebf�lgx�mehjf�gi�g�fbijù�d_�cdèfgh̀df�i�kfbgha�d_�cdèfgh̀}ê�̀ab�btbè�̀ab�cdèfgh̀df�_gmui�̀d�hdlnub̀b�guu�rdfw�jepbf�̀ami�cdèfgh̀�kx�igmp�ihabpjubp�pg̀biq�̀ab�cdèfgh̀df�rmuu�ed̀�kb�nbflm̀̀bp�̀d�nbf_dfl�gex�rdfw�pjfmeo�̀ab�edflgu�ihaddu�adjfi}���jha�rdfw�iaguu�deux�kb�nbf_dflbp�g_̀bf�ihaddu�adjfiq��g̀jfpgxiq��jepgxiq�adumpgxi�df�nbfmdpi�rabe�ihaddu�mi�jedhhjnmbp�g̀�ed�gppm̀mdegu�hdì�d_�gex�wmep�̀d�̀ab�|rebf}��̂e�gppm̀mde�̀d��myjmpg̀bp�zglgobiq�̀ab�cdèfgh̀df�iaguu�kb�umgkub�_df�guu�gppm̀mdegu�hdìi�mehjffbp�kx�̀ab�|rebf�̀d�nfdtmpb�ìg__q��fham̀bh̀q�gep�|rebf�i��bnfbibèg̀mtb�nbfideebu�gi�fbyjmfbp�̀d�lgwb�_ghmum̀x�ghhbiimkub�kx�cdèfgh̀df�gep�nbf_dfl�meinbh̀mdei�pjfmeo�ijha�d__�adjfi}��̂e�̀ab�btbè�̀ag̀�̀ab�hdlnub̀mde�pg̀bi�gfb�ed̀�lb̀q�meinbh̀mdei�rmuu�kb�nbf_dflbp�dehb�bgha�rbbw�jeubiiq�̀ab�|rebf�df�̀ab��fham̀bh̀�pb̀bflmebq�g̀�̀abmf�idub�pmihfb̀mdeq�àg̀�gppm̀mdegu�meinbh̀mdei�gfb�ebbpbp}�uu�hdìi�mehjffbp�kx�̀ab�|rebfq�|rebf�i��bnfbibèg̀mtbq��fham̀bh̀q��fham̀bh̀�i�hdeijùgèiq�_df�̀ab�hdì�d_�gppm̀mdegu�meinbh̀mdeiq�g̀�̀ab�fg̀b�d_���§�����̂£�{����z��z�z|������nbf�meinbh̀mde�df�ldfb�pjb�̀d�̀mlb�fbyjmfblbèiq�rmuu�kb�ijk̀fgh̀bp�_fdl�ngxlbè�pjb�̀ab�cdèfgh̀df}��̂_�̀ab�gldjè�pjb�̀ab�cdèfgh̀df�_df�ngxlbè�mi�meij__mhmbèq�gex�pb_mhmbehx�iaguu�kb�ngmp�kx�̀ab�cdèfgh̀df�̀d�̀ab�|rebf}��ppm̀mdeguuxq�g�hdì�d_��̈���nbf�pgx�_df�bs̀bepbp�cdeìfjh̀mde��gegoblbè�̀mlb�rmuu�kb�hagfobp�̀d�̀ab�cdèfgh̀df�hgjimeo�̀ab�pbugx}©������



����������	���
�����������������������
������������������������� !"#$%�&�'(()*�)++(*�,-.�)+'(�/ �0$1�231!"4,-�5-6%"%7%1��8�2!4$"%14%69�2::�!"#$%6�!161!;1.9�0$1�<231!"4,-�5-6%"%7%1��8�2!4$"%14%6*=�<252*=�%$1�252�>�#�*�,-.�<252���-%!,4%�?�4731-%6=�,!1�!1#"6%1!1.�%!,.13,!@6�,-.�3, �-�%�/1�761.�A"%$�7%��1!3"66"�-9�0$"6�.�4731-%�A,6��!�.741.�/ �252�6�8%A,!1�,%�'BC+BC+D�E0��-�+DF)GF)+))�7-.1!�H!.1!�I�9)''JKJ''('�A$"4$�1L�"!16��-�+DF')F)+)K*�"6�-�%�8�!�!16,:1*�"6�:"41-61.�8�!��-1M%"31�761��-: *�,-.�3, ��-: �/1�761.�"-�,44�!.,-41�A"%$�%$1�252���-%!,4%�?�4731-%6N�01!36��8�O1!;"419�0��!1��!%�4�� !"#$%�;"�:,%"�-6*�1M3,":�4�� !"#$%P,",9�!#9Q����R����S� T'D'UDU)G'KV WX

Y�Z[\[\�]̂_�̀abcdefc�ghi�jk�kcec_l�jb�ĉ_�mnd__i_bc�eblo�jbfphljbn�ehĉadjq_l�elrhkci_bcko�jk�ĉ_�cacep�eiahbc�seteup_�ut�ĉ_�vwb_d�ca�ĉ_�̀abcdefcad�xad�s_dxadiebf_�ax�ĉ_�yadz�hbl_d�ĉ_�̀abcdefc�{afhi_bck|�}acwjĉkcebljbn�ebtĉjbn�ca�ĉ_�fabcdedt�fabcejb_l�jb�ĉ_�̀abcdefc�{afhi_bcko�ĉ_�vwb_d�iet�wjĉ̂ apl�ad�axxk_c�ebt�seti_bc�ca�ĉ_�àbcdefcad�jx�ebl�xad�ka�pabn�ek�ĉ_�̀abcdefcad�xejpk�ca�s_dxadi�ebt�ax�jck�aupjnecjabk�hbl_d�ebt�ax�ĉ_�̀abcdefc�{afhi_bck~�sda�jl_lo�̂aw_�_do�ĉec�ebt�khf̂�̂apluefzk�k̂epp�u_�pjijc_l�ca�eb�eiahbc�khxxjfj_bc�jb�ĉ_�d_ekabeup_�asjbjab�ax�ĉ_�vwb_d�ca�fhd_�ebt�l_xehpc�ad�xejphd_�ax�s_dxadiebf_�ut�ĉ_�̀abcdefcad|�������y _̂d_�ĉ_�̀abcdefc�jk�uek_l�ab�e�kcjshpec_l�khi�ad��hedebc__l��e�jihi��djf_o�ĉ_�̀abcdefcad�k̂epp�khuijc�e�kf̂_lhp_�ax��eph_k�ca�ĉ_�̀abkcdhfcjab��eben_do�u_xad_�ĉ_�xjdkc�msspjfecjab�xad��eti_bco�eppafecjbn�ĉ_�_bcjd_�àbcdefc�ghi�ca�ĉ_��edjahk�sadcjabk�ax�ĉ_�yadz|�]̂_�kf̂_lhp_�ax��eph_k�k̂epp�u_�sd_sed_l�jb�ĉ_�xadio�ebl�khssadc_l�ut�ĉ_�lece�ca�khukcebcjec_�jck�effhdefto�d_�hjd_l�ut�ĉ_�̀abkcdhfcjab��eben_d�ebl�ĉ_�mdf̂jc_fc|�]̂jk�kf̂_lhp_o�hbp_kk�aur_fc_l�ca�ut�ĉ_�̀abkcdhfcjab��eben_d�ad�mdf̂jc_fco�k̂epp�u_�hk_l�ek�e�uekjk�xad�d_�j_wjbn�ĉ_�̀abcdefcad�k�msspjfecjabk�xad��eti_bc|�]̂_�̀abkcdhfcjab��eben_d�k̂epp�xadwedl�ca�ĉ_�mdf̂jc_fc�ĉ_�̀abcdefcad�k�kf̂_lhp_�ax��eph_k|�mbt�f̂ebn_k�ca�ĉ_�kf̂_lhp_�ax��eph_k�k̂epp�u_�khuijcc_l�ca�ĉ_�̀abkcdhfcjab��eben_d�ebl�khssadc_l�ut�khf̂�lece�ca�khukcebcjec_�jck�effhdeft�ek�ĉ_�̀abkcdhfcjab��eben_d�ebl�ĉ_�mdf̂jc_fc�iet�d_�hjd_o�ebl�hbp_kk�aur_fc_l�ca�ut�ĉ_�̀abkcdhfcjab��eben_d�ad�ĉ_�mdf̂jc_fco�k̂epp�u_�hk_l�ek�e�uekjk�xad�d_�j_wjbn�ĉ_�̀abcdefcad�k�khuk_�h_bc�msspjfecjabk�xad��eti_bc|Y�Z[�[\�yjĉjb����letk�ax�̀abcdefc�mwedlo�ĉ_�̀abcdefcad�k̂epp�khuijc�ca�ĉ_�̀abkcdhfcjab��eben_d�e�kf̂_lhp_�ax��eph_k�eppafec_l�ca��edjahk�sadcjabk�ax�ĉ_�yadz�xad�_ef̂�uhjpljbno�sd_sed_l�jb�ĉ_�fhdd_bcpt�ehĉadjq_l�xadi�ax�m�m�{afhi_bc��������̀abcjbhecjab�ĝ__c�ebl�khssadc_l�ut�khf̂�lece�ca�khukcebcjec_�jck�effhdeft�ek�ĉ_�̀abkcdhfcjab��eben_d�ebl�mdf̂jc_fc�iet�d_�hjd_|�]̂jk�kf̂_lhp_o�hbp_kk�aur_fc_l�ca�ut�ĉ_�̀abkcdhfcjab��eben_d�ad�mdf̂jc_fco�k̂epp�u_�hk_l�ek�e�uekjk�xad�d_�j_wjbn�ĉ_�̀abcdefcad�k�msspjfecjabk�xad��eti_bc|�]̂_�kf̂_lhp_�ax��eph_k�k̂epp�kcec_�ĉ_�bei_k�ax�epp�ghufabcdefcadko�ghu�khufabcdefcadk�ebl�iec_djep�khsspj_dk�ebl�ĉ_�eiahbck�ca�u_fai_�lh_�ca�_ef̂�ud_ezlawb�ut�ks_fjxjfecjab�k_fcjab|�]̂_�kf̂_lhp_�ax��eph_k�k̂epp�fabcejbo�epabn�wjĉ�jblj�jlhep�wadz�jc_iko�k_sedec_�pjb_�jc_ik�xad�����iaujpjqecjabo�uablko�jbkhdebf_o�_cf|o������eph_�ax�elijbjkcdecj�_�fpak_�ahc�khuijccepko�����mppawebf_�k��jx�d_�hjd_l�_pk_ŵ_d_�jb�ĉ_��dar_fc��ebhepo�����k_sedec_�khucacepk�ut�uhjpljbno�ebl�����uhjpljbnk�xhdĉ_d�k_sedec_l�u_cw__b��mlljcjabk�}_w�̀abkcdhfcjab��ebl���_ba�ecjabk��_fabkcdhfcjab��ek�esspjfeup_|�mc�ĉ_�ljd_fcjab�ax�ĉ_�mdf̂jc_fco�jc�k̂epp�jbfphl_��hebcjcj_ko�jx�esspjfeup_|�]̂_�cacep�xad�epp�jc_ik�k̂epp�ennd_nec_�ĉ_�àbcdefc�ghi|Y�Z[�[��mbt�kf̂_lhp_�ax��eph_k�ĉec�xejpk�ca�jbfphl_�khxxjfj_bc�l_cejpo�jk�hbuepebf_l�ad�_�̂jujck��xdabc�paeljbn��ax�ĉ_��eph_�ax�ĉ_�̀abcdefcad�k�yadz�wjpp�u_�d_r_fc_l|��hdĉ_diad_o�jx�ĉ_�kf̂_lhp_�ax��eph_k�̂ek�u__b�essda�_l�ut�ĉ_�àbkcdhfcjab��eben_d�ebl�ĉ_�mdf̂jc_fc�ebl�jk�khuk_�h_bcpt�hk_lo�uhc�pec_d�jk�xahbl�ut�ĉ_�̀abkcdhfcjab��eben_d�ad�mdf̂jc_fc�ca�u_�jisdas_d�xad�ebt�d_ekabo�khxxjfj_bc�xhblk�k̂epp�u_�wjĉ̂ _pl�xdai�ĉ_�̀abcdefcad�k�xhchd_�esspjfecjabk�xad�seti_bc�ca�_bkhd_�eb�el_�hec_�d_k_d�_��_�fphkj�_�ax�badiep�d_cejben_��ca�faisp_c_�ĉ_�̀abcdefcad�k�yadz|�Y�Z[�[��]̂_�kf̂_lhp_�ax��eph_k�k̂epp�u_�ldexc_l�ka�ek�ca�d_xp_fc�ihpcjsp_�fabkcdhfcjab�kjc_ko�ihpcjsp_�pafecjabk�wjĉjb�_ef̂�kjc_o�elljcjabk��_dkhk�d_ba�ecjabk�ax�wadzo�ebl�ĉ_�pjz_�ka�ek�ca�kecjkxt�ebt�}_w��adz�gcec_��lhfecjab�{_sedci_bc�d_�hjd_i_bck�xad�ĉ_��dar_fc| Y�Z[�[\�mc�p_ekc�xjxc__b�letk�u_xad_�ĉ_�lec_�_kceupjk̂_l�xad�_ef̂�sdand_kk�seti_bco��b�effadlebf_�wjĉ�mdcjfp_���ax�ĉ_�mnd__i_bc�ebl�ĉ_��eti_bc��daf_lhd_k�jb�ĉ_�gs_fjxjfecjabko�ĉ_�̀abcdefcad�k̂epp�khuijc�ca�ĉ_�̀abkcdhfcjab��eben_d�mdf̂jc_fc�eb�jc_ijq_l�msspjfecjab�xad��eti_bc�sd_sed_l�jb�effadlebf_�wjĉ�ĉ_�kf̂_lhp_�ax��eph_ko�jx�d_�hjd_l�hbl_d�g_fcjab�¡|�o�xad�faisp_c_l�sadcjabk�ax�ĉ_�yadz|�]̂_�esspjfecjab�k̂epp�u_�bacedjq_lo�jx�d_�hjd_lo�ebl�khssadc_l�ut�epp�lece�khukcebcjecjbn�ĉ_�̀abcdefcad�k�djn̂c�ca�seti_bc�ĉec�bacedjq_l�ebl�d_xp_fcjbn�d_cejben_�ek�sda�jl_l�_pk_ŵ_d_�jb�ĉ_�̀abcdefc�{afhi_bck|�msspjfecjabk�xad��eti_bc�wjpp�u_�jb�ĉ_�fhdd_bcpt�ehĉadjq_l�xadi�ax�m�m�{afhi_bc�����������¡o��msspjfecjab�ebl�̀_dcjxjfec_�xad��eti_bco��effaisebj_l�ut�m�m�{afhi_bc�������¡¡�o��̀abcjbhecjab�ĝ__co��ebl�ihkc�jbfphl_��ell�ebl�ad�l_lhfc��elrhkci_bck�ca�ĉ_�̀abcdefc�ghi�d_khpcjbn�xdai�yadz�s_dxadi_l�hbl_d�essda�_l�̀ êbn_�vdl_dk��ks_fjxj_l�hbl_d�mdcjfp_����ebl�k̂epp�u_�k̂awb�k_sedec_pt�ab�ĉ_�esspjfecjab�xad�sd_�jahk�ebl�fhdd_bc�s_djalk|��ef̂�msspjfecjab�ebl�̀_dcjxjfec_�ax��eti_bc�k̂epp�u_�effaisebj_l�ut�cwa�����fasj_k�ax�ĉ_��et�msspjfecjab�¢j_b�yej�_d�ebl��_p_ek_�jb�ĉ_�xadi�k_c�xadĉ�jb�ĉ_��eti_bc��daf_lhd_k�jb�ĉ_�gs_fjxjfecjabk|��ef̂�msspjfecjab�xad��eti_bc�k̂epp�u_�sd_sed_l�jb�khf̂�xadi�ebl�khssadc_l�ut�khf̂�lece�ca�khukcebcjec_�ĉ_�àbcdefcad�k�djn̂c�ca�seti_bck�ek�ĉ_�vwb_do�̀abkcdhfcjab��eben_d�ad�mdf̂jc_fc�d_�hjd_o�khf̂�ek�fasj_k�ax�d_�hjkjcjabko�ebl�d_p_ek_k�ax�wej�_dk�ax�pj_b�xdai�ghufabcdefcadk�ebl�khsspj_dko�ebl�k̂epp�d_xp_fc�d_cejben_�jx�sda�jl_l�xad�jb�ĉ_�̀abcdefc�{afhi_bck|iet�d_�hjd_�khf̂�ek�fasj_k�ax�d_�hjkjcjabk�xdai�ghufabcdefcad�ebl�iec_djep�khsspj_dk|�



����������	���
�����������������������
������������������������� !"#$%�&�'(()*�)++(*�,-.�)+'(�/ �0$1�231!"4,-�5-6%"%7%1��8�2!4$"%14%69�2::�!"#$%6�!161!;1.9�0$1�<231!"4,-�5-6%"%7%1��8�2!4$"%14%6*=�<252*=�%$1�252�>�#�*�,-.�<252���-%!,4%�?�4731-%6=�,!1�!1#"6%1!1.�%!,.13,!@6�,-.�3, �-�%�/1�761.�A"%$�7%��1!3"66"�-9�0$"6�.�4731-%�A,6��!�.741.�/ �252�6�8%A,!1�,%�'BC+BC+D�E0��-�+DF)GF)+))�7-.1!�H!.1!�I�9)''JKJ''('�A$"4$�1L�"!16��-�+DF')F)+)K*�"6�-�%�8�!�!16,:1*�"6�:"41-61.�8�!��-1M%"31�761��-: *�,-.�3, ��-: �/1�761.�"-�,44�!.,-41�A"%$�%$1�252���-%!,4%�?�4731-%6N�01!36��8�O1!;"419�0��!1��!%�4�� !"#$%�;"�:,%"�-6*�1M3,":�4�� !"#$%P,",9�!#9Q����R����S� T'D'UDU)G'KV WX

YZ[\�]̂ _̂̀[Zàbc�dbe�fZghica�dbejZekik�ab�a\i�ljcie�mg�a\i�nbcoaep[àbc�qZcZrie�be�]e[\̀ai[a�o\Z__�mi�opmsi[a�ab�Zpk̀a�Zck�Ẑ êbtZ_�mg�a\i�ljcie�̀c�Z[[bekZc[i�j̀a\�a\i�ljcieuo�cbehZ_�Zpk̀avw�xyzy{y{�]o�̂ebt̀kik�̀c�|i[àbc�}v~v���op[\�Ẑ _̂̀[Zàbco�hZg�̀c[_pki�ei�pioao�dbe�̂Zghica�bc�Z[[bpca�bd�[\Zcrio�̀c�a\i��be��a\Za�\Zti�miic�̂eb̂ie_g�Zpa\bè�ik�mg�nbcoaep[àbc�n\Zcri��̀ei[àtio��be�mg�̀caièh�kiaieh̀cZàbco�bd�a\i�nbcoaep[àbc�qZcZrie�Zck�]e[\̀ai[a��mpa�cba�gia�̀c[_pkik�̀c�n\Zcri�lekieov�\i�nbcoaep[àbc�qZcZrie�Zck�]e[\̀ai[a�o\Z__�eit̀ij�a\i�Ẑ _̂̀[Zàbc�dbe�̂Zghica�opmh̀aaik�mg�a\i�nbcaeZ[abe�Zck�o\Z__�Zkt̀oi�a\i�nbcaeZ[abe�bd�Zcg�Zkspoahicao�ab�mi�hZki�a\ieiabv��\i�nbcoaep[àbc�qZcZrie�Zck�be�a\i�]e[\̀ai[a�hZg�hZ�i�op[\�Zkspoahicao�pckie�a\i�[̀e[phoaZc[io�oia�dbea\�̀c�|i[àbc��v�v�v��d�Zcg�op[\�Zkspoahicao�Zei�hZki�mg�a\i�]e[\̀ai[a�be�nbcoaep[àbc�qZcZrie��a\i�nbcaeZ[abe�o\Z__�opmh̀a�Zc�bèr̀cZ_�̀aih̀�ik�eit̀oik�Ẑ _̂̀[Zàbc�j̀a\�Z__�kb[phicaZàbc�ei�p̀eik�mg�|i[àbc��v~v�vw�xyzy{y��]̂ _̂̀[Zàbco�dbe�fZghica�o\Z__�cba�̀c[_pki�ei�pioao�dbe�̂Zghica�dbe�̂beàbco�bd�a\i��be��dbe�j\̀[\�a\i�nbcaeZ[abe�kbio�cba�̀caick�ab�̂Zg�Z�|pm[bcaeZ[abe�be�op̂ _̂̀ie��pc_ioo�op[\��be��\Zo�miic�̂iedbehik�mg�ba\ieo�j\bh�a\i�nbcaeZ[abe�̀caicko�ab�̂Zgv]o�̂ebt̀kik�̀c�|i[àbc�}v~v���op[\�Ẑ _̂̀[Zàbco�hZg�̀c[_pki�ei�pioao�dbe�̂Zghica�bc�Z[[bpca�bd�[\Zcrio�̀c�a\i��be��a\Za�\Zti�miic�̂eb̂ie_g�Zpa\bè�ik�mg�nbcoaep[àbc�n\Zcri��̀ei[àtio��be�mg�̀caièh�kiaieh̀cZàbco�bd�a\i�nbcoaep[àbc�qZcZrie�Zck�]e[\̀ai[a��mpa�cba�gia�̀c[_pkik�̀c�n\Zcri�lekieovw�xyzy{yz�]̂ _̂̀[Zàbco�dbe�fZghica�o\Z__�cba�̀c[_pki�ei�pioao�dbe�̂Zghica�dbe�̂beàbco�bd�a\i��be��dbe�j\̀[\�a\i�nbcaeZ[abe�kbio�cba�̀caick�ab�̂Zg�Z�|pm[bcaeZ[abe�be�hZaièZ_�op̂ _̂̀ie�pc_ioo�op[\��be��\Zo�miic�̂iedbehik�mg�ba\ieo�j\bh�a\i�nbcaeZ[abe�̀caicko�ab�̂Zgvw�xyzy{y���cà_�|pmoaZcàZ_�nbĥ _iàbc��a\i�ljcie�o\Z__�̂Zg�c̀ciag�d̀ti�̂ie[ica�������bd�a\i�Zhbpca�kpi�a\i�nbcaeZ[abe�bc�Z[[bpca�bd�̂ebreioo�̂Zghicao��_ioo�Zc�Zhbpca�ci[iooZeg�ab�oZàodg�Zcg�[_Z̀ho��_̀ico��be�spkrhicao�ZrZ̀coa�nbcaeZ[abe��j\̀[\�\Zti�cba�miic�op̀aZm_g�k̀o[\Zerikv��c�Z[[bekZc[i�j̀a\�|i[àbc��v�v���a\i�ljcie�o\Z__�̂Zg�a\i�icàei�Zhbpca�eiaZ̀cik�debh�̂eit̀bpo�̂ebreioo�̂Zghicao�_ioo�ajb�����àhio�a\i�Zhbpca�ei�p̀eik�ab�[bĥ _iai�̀aiho�k̀icàd̀ik�̀c�Z�_̀oa�̂eîZeik�̀c�Z[[bekZc[i�j̀a\�|i[àbc��v�v��Zck�a\i�Zhbpca�ei�p̀eik�ab�oZàodg�Zcg�bpaoaZck̀cr�[_Z̀ho��_̀ico��be�spkrhicao�ZrZ̀coa�a\i�nbcaeZ[abevw�xyzy{y���\i�nbcaeZ[abe�Zck�̀ao�|pm[bcaeZ[abeo�Zei�ei�p̀eik�ab�opmh̀a�[ieàd̀ik�̂Zgeb__�̀cdbehZàbc�ab�a\i�ljcie�̀c�Z[[bekZc[i�j̀a\��ij��be��|aZai��Zjvw�xyzy���c_ioo�ba\iej̀oi�̂ebt̀kik�̀c�a\i�nbcaeZ[a��b[phicao��̂Zghicao�o\Z__�mi�hZki�bc�Z[[bpca�bd�hZaièZ_o�Zck�i�p̀̂ hica�ki_̀tieik�Zck�op̀aZm_g�oabeik�Za�a\i�febsi[a�òai�dbe�opmoi�pica�̀c[bêbeZàbc�̀c�a\i��be�v��d�Ẑ êbtik�̀c�ZktZc[i�̀c�jèàcr�mg�a\i�ljcie��̂Zghica�hZg�òh̀_Ze_g�mi�hZki�dbe�hZaièZ_o�Zck�i�p̀̂ hica�op̀aZm_g�oabeik�bdd�a\i�òai�Za�Z�_b[Zàbc�Zreiik�p̂bc�̀c�jèàcrv�fZghica�dbe�hZaièZ_o�Zck�i�p̀̂ hica�oabeik�bc�be�bdd�a\i�òai�o\Z__�mi�[bck̀àbcik�p̂bc�[bĥ _̀Zc[i�mg�a\i�nbcaeZ[abe�j̀a\�̂eb[ikpeio�oZàodZ[abeg�ab�a\i�ljcie�ab�ioaZm_̀o\�a\i�ljcieuo�àa_i�ab�op[\�hZaièZ_o�Zck�i�p̀̂ hica�be�ba\iej̀oi�̂ebai[a�a\i�ljcieuo�̀caieioa��Zck�o\Z__�̀c[_pki�a\i�̀caieioav��\i�[boao�bd�Ẑ _̂̀[Zm_i�̀copeZc[i��oabeZri��Zck�aeZcôbeaZàbc�ab�a\i�òai��dbe�op[\�hZaièZ_o�Zck�i�p̀̂ hica�oabeik�bdd�a\i�òaivab�a\i�òai�dbe�op[\�hZaièZ_o�Zck�i�p̀̂ hica�oabeik�bdd�a\i�òai�o\Z__�cba�̀c[eiZoi�a\i�nbcaeZ[a�|phvw�xyzy�y{�fZghica�hZg�mi�hZki�dbe�hZaièZ_o�Zck�i�p̀̂ hica�ki_̀tieik�Zck�op̀aZm_g�oabeik�bc�òai�dbe�dpapei�c̀[bêbeZàbc�̀c�a\i��be���opmsi[a�ab�a\i�db__bj̀cr�[bck̀àbco�y{ �i�pioa�dbe�̂Zghica�o\Z__�mi�[bcòkieik�dbe�hZaièZ_�be�i�p̀̂ hica��j\̀[\�̀o�̀c�o\bea�be�[èà[Z_�op̂ _̂g��j\̀[\�\Zo�miic�ôi[̀Z__g�dZmè[Zaik�dbe�a\i�febsi[a�be��Za�a\i�k̀o[eiàbc�bd�a\i�nbcoaep[àbc�qZcZrie�Zck�]e[\̀ai[a��dbe�ba\ie�hZaièZ_o�be�i�p̀̂ hicavy� ]�ei�pioa�dbe�̂Zghica�bd�hZaièZ_�oabeik�bc�òai�hpoa�mi�hZki�mg�a\i�nbcaeZ[abe�aic������kZgo�̂èbe�ab�Z[apZ_��hbca\_g�[pa�bdd�kZai�dbe�fZghica�]̂ _̂̀[Zàbcovyz feb[ikpeio�ei�p̀eik�mg�a\i�ljcie�o\Z__�̀c[_pki��mpa�cba�ci[iooZè_g�_̀h̀aik�ab��opmh̀oòbc�mg�a\i�nbcaeZ[abe�ab�a\i�nbcoaep[àbc�qZcZrie�Zck�]e[\̀ai[a�bd�m̀__o�bd�oZ_i�Zck�m̀__o�bd�_Zk̀cr�dbe�op[\�hZaièZ_o�Zck�i�p̀̂ hica��̂ebt̀òbco�bd�b̂ b̂eapc̀ag�dbe�a\i�nbcoaep[àbc�qZcZrieuo�Zck�]e[\̀ai[auo�t̀opZ_�tièd̀[Zàbc�a\Za�op[\�hZaièZ_o�Zck�i�p̀̂ hica�Zei�̀c�dZ[a�̀c�oabeZri��Zck��̀d�oabeik�bdd�òai��opmh̀oòbc�mg�a\i�nbcaeZ[abe�bd�tièd̀[Zàbc�a\Za�op[\�hZaièZ_o�Zck�i�p̀̂ hica�Zei�oabeik�̀c�Z�mbckik�jZei\bpoivy� ]__�op[\�hZaièZ_o�Zck�i�p̀̂ hica��̀c[_pk̀cr�hZaièZ_o�Zck�i�p̀̂ hica�oabeik�bc�òai�mpa�cba�gia�c̀[bêbeZaik�̀cab�a\i��be���p̂bc�j\̀[\�̂ZeàZ_�̂Zghicao�\Zti�miic�hZki�o\Z__�mi[bhi�a\i�̂eb̂ieag�bd�a\i�ljcie��mpa�a\i�[Zei�Zck�̂ebai[àbc�bd�op[\�hZaièZ_o�Zck�i�p̀̂ hica�o\Z__�eihZ̀c�a\i�eiôbcòm̀_̀ag�bd�a\i�nbcaeZ[abe�pcà_�̀c[bêbeZàbc�̀cab�a\i��be��Zck�Z[[îaik�mg�a\i�ljcie�Za�opmoaZcàZ_�
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X�YZ[Z[�\]̂_̀ âb̂cdèdf�cdĝàdf�ch]ij�̂]�̂aj�k]d̂lclgm�̂aj�n_djl�acb�̂aj�l̀fâ�̂]�_̀ âa]oe�pcgqjd̂�̂]�̂aj�r]d̂lck̂]l�]̂�pl]̂jk̂�̀̂bjos�cfc̀db̂�ecqcfjb�̀dktllje�]l�_àka�qcg�hj�̀dktllje�cb�c�ljbtô�]s�̂aj�r]d̂lck̂]lub�hljcka�]l�djfòfjdkjm�̀dkotèdfm�ht̂�d]̂�òq̀ ĵe�̂]m�̂aj�̀̂jqb�bĵ�s]l̂a�̀d�vjk̂̀]d�wxyxzx�{`̂a�ljbpjk̂�̂]�cdg�òjdbm�koc̀qbm�]l�]̂ajl�k̀lktqb̂cdkjb�s]l�_àka�̂aj�n_djl�̀b�jd̂̀ ôje�̂]�_̀ âa]oe�pcgqjd̂b�ptlbtcd̂�̂]�ejk̀b̀]db�hg�̂aj�|lkà̂jk̂�ptlbtcd̂�̂]�vjk̂̀]d�wxyxzm�̂aj�n_djl�bacoo�hj�jd̂̀ ôje�̂]�_̀ âa]oe�c�btq�j}tco�̂]�̂_̀kj�̂aj�b̂ĉje�cq]td̂b�]s�btka�òjdb�]l�koc̀qbm�]lm�_ajlj�̂ajlj�̀b�d]�b̂ĉje�cq]td̂m�̂_̀kj�̂aj�cq]td̂�eĵjlq̀dje�hg�̂aj�|lkà̂jk̂�̂]�hj�djkjbbclg�̂]�pl]̂jk̂�̂aj�d̀̂jljb̂b�]s�̂aj�n_djlx�~aj�n_djl�_̀oo�ljojcbj�pcgqjd̂b�_̀ âajoe�etj�̂]�òjdb�pl]ìeje�̂aĉ�̂aj�r]d̂lck̂]l�]ĥc̀db�c�èbkaclfj�]s�ljk]le�]s�btka�òjdm�hg�h]dèdf�]l�]̂ajl_̀bjx��g�p]b̂̀df�c�òjd�èbkaclfj�h]dem�a]_jijlm�̂aj�r]d̂lck̂]l�bacoo�d]̂�hj�ljòjije�]s�cdg�ljbp]db̀h̀ò̀̂jb�]l�]hòfĉ̀]db�tdejl�̂aj�|fljjqjd̂m�̀dkotèdfm�_̀ â]t̂�òq̀ ĉ̀̂]dm�̂aj�et̂g�]̂�ejsjdem�̀dejqd̀sgm�cde�a]oe�aclqojbb�̂aj��dejqd̀̂jjb��cb�ejs̀dje�pljì]tbog�̀d�vjk̂̀]d��xz��x�~aj�k]b̂�]s�cdg�pljq̀tqb�]l�]̂ajl�j�pjdbjb�̀dktllje�̀d�k]ddjk̂̀]d�_̀ â�btka�h]deb�]l�]̂ajl�qjcdb�]s�èbkaclfj�]s�ljk]le�bacoo�hj�̂aj�b]oj�ljbp]db̀h̀ò̂g�]s�̂aj�r]d̂lck̂]l�cde�bacoo�d]̂�hj�pcl̂�]sm�]l�kctbj�cdg�ce�tb̂qjd̂�̂]m�̂aj�r]d̂lck̂�vtqxX�YZ[Z���s�̂aj�n_djl�̀b�jd̂̀ ôje�̂]�lj̀qhtlbjqjd̂�]l�pcgqjd̂�sl]q�̂aj�r]d̂lck̂]l�tdejl�]l�ptlbtcd̂�̂]�̂aj�r]d̂lck̂m�d̀kotèdf�ht̂�d]̂�òq̀ ĵe�̂]�̂ajbj��jdjlco�r]dè̂ ]̀dbm�btka�pcgqjd̂�bacoo�hj�qcej�pl]qp̂og�tp]d�ejqcde�hg�̂aj�n_djlx�\]̂_̀ âb̂cdèdf�cdĝàdf�k]d̂c̀dje�ajlj̀d�̂]�̂aj�k]d̂lclgm�̀s�̂aj�r]d̂lck̂]l�sc̀ob�̂]�pl]qp̂og�qc�j�cdg�pcgqjd̂�etj�̂aj�n_djlm�]l�̂aj�n_djl�̀dktlb�cdg�k]b̂b�cde�j�pjdbjb�̂]�ktlj�cdg�ejsctô�]s�̂aj�r]d̂lck̂]l�]l�̂]�k]lljk̂�ejsjk̂̀ij�_]l�m�̂aj�n_djl�bacoo�acij�cd�chb]ot̂j�l̀fâ�̂]�]ssbĵ�btka�cq]td̂�cfc̀db̂�̂aj�r]d̂lck̂�vtq�cde�qcgm�̀d�̂aj�n_djlub�b]oj�èbklĵ̀]dm�jojk̂�j̀̂ajl�̂]���z��ejetk̂�cd�cq]td̂�j}tco�̂]�̂aĉ�_àka�̂aj�n_djl�̀b�jd̂̀ ôje�sl]q�cdg�pcgqjd̂�̂ajd�]l�̂ajljcŝjl�etj�̂aj�r]d̂lck̂]l�sl]q�̂aj�n_djlm�]l�����̀bbtj�c�_l̀̂ĵd�d]̂̀kj�̂]�̂aj�r]d̂lck̂]l�ljetk̀df�âj�r]d̂lck̂�vtq�hg�cd�cq]td̂�j}tco�̂]�̂aĉ�_àka�̂aj�n_djl�̀b�jd̂̀ ôjex�����[�X�YZ�Z��|ŝjl�̂aj�|lkà̂jk̂�acb�̀bbtje�c�rjl̂̀s̀kĉj�s]l��cgqjd̂�]l��l]�jk̂�rjl̂̀s̀kĉj�s]l��cgqjd̂m�̂aj�n_djl�bacoo�qc�j�pcgqjd̂�̀d�̂aj�qcddjl�cde�_̀ ầd�̂aj�̂̀qj�pl]ìeje�̀d�̂aj�r]d̂lck̂��]ktqjd̂b�tdojbb�btka�lj}t̀b̀̂ ]̀d�̀b�d]̂�̀d�ckk]lecdkj�_̀ â�̂aj�̂jlqb�]s�̂aj�r]d̂lck̂��]ktqjd̂bm�cde�bacoo�b]�d]̂̀sg�̂aj�r]db̂ltk̂̀]d��cdcfjl�cde�|lkà̂jk̂xX�YZ�Z���cgqjd̂b�ljkj̀ije�hg�̂aj�r]d̂lck̂]l�s]l�{]l��pl]pjlog�pjls]lqje�hg�vthk]d̂lck̂]lb�cde�btppòjlb�bacoo�hj�ajoe�̀d�̂ltb̂�hg�̂aj�r]d̂lck̂]l�s]l�̂a]bj�vthk]d̂lck̂]lb�]l�btppòjlb�_a]�pjls]lqje�{]l��]l�stld̀baje�qĉjl̀cobm�]l�h]̂am�tdejl�k]d̂lck̂b�_̀ â�̂aj�r]d̂lck̂]l�s]l�_àka�pcgqjd̂�_cb�qcej�hg�̂aj�n_djlx�~aj�r]d̂lck̂]l�bacoo�b̂l̀k̂og�k]qpog�_̀ â�cdg�k]qq]d�oc_m�b̂ĉt̂]lgm�]l�ejk̀b̀]dco�oc_�̂ltb̂�stde�lj}t̀ljqjd̂b�̀d�̂aj�v̂ĉj�]s�\j_��]l���̀dkotèdfm�_̀ â]t̂�òq̀ ĉ̀̂]dm�̂aj�lj}t̀ljqjd̂b�]s�\j_��]l���̀jd��c_�|l̂̀koj���|�m�cde�ajljhg�cfljjb�̂aĉ�̂aj�n_djl�acb�̂aj�bcqj�l̀fâb�cb�cdg�hjdjs̀k̀clg�]s�btka�̂ltb̂b�̂]�j�cq̀dj�̂aj�h]]�b�cde�ljk]leb�]s�̂aj�r]d̂lck̂]l�̂]�eĵjlq̀dj�btka�k]qpòcdkjm�sl]q�̂̀qj�̂]�̂̀qj�ĉ�̂aj�n_djlub�b]oj�èbklĵ̀]dx�~aj�r]d̂lck̂]l�bacoo�pl]qp̂og�pcg�jcka�vthk]d̂lck̂]lm�d]�oĉjl�̂acd�bjijd�ecgb�cŝjl�tp]d�ljkj̀p̂�]s�pcgqjd̂�sl]q�̂aj�n_djlm�̂aj�cq]td̂�̂]�_àka�̂aj�]t̂�]s�âj�cq]td̂�pc̀e�̂]�̂aj�r]d̂lck̂]l�]d�ckk]td̂�]s�btka�vthk]d̂lck̂]lub�p]l̂̀]d�]s�̂aj�{]l�m�̂aj�cq]td̂�̂]�_àka�bc̀e�vthk]d̂lck̂]l�̀b�jd̂̀ ôjem�ljsojk̂̀df�pjlkjd̂cfjb�ck̂tcoog�lĵc̀dje�sl]q�pcgqjd̂b�̂]�̂aj�r]d̂lck̂]l�]d�ckk]td̂�]s�̂aj�btka�vthk]d̂lck̂]lub�p]l̂̀]d�]s�̂aj�{]l�x�~aj�r]d̂lck̂]l�bacoom�hg�cppl]pl̀ĉj�cfljjqjd̂�_̀ â�jcka�vthk]d̂lck̂]lm�lj}t̀lj�jcka�vthk]d̂lck̂]l�̂]�qc�j�pcgqjd̂b�̂]�vth�bthk]d̂lck̂]lb�̀d�c�b̀q̀ocl�qcddjlxb̀q̀ocl�qcddjlxX�YZ�Z�Z��{`̂àd�bjijd�����ecgb�]s�ljkj̀p̂�]s�c�pcgqjd̂�sl]q�̂aj�n_djlm�̂aj�r]d̂lck̂]l�bacoo�pcg�jcka�]s�̀̂b�vthk]d̂lck̂]lb�cde�btppòjlb�s]l�_]l��pjls]lqje�cde�qĉjl̀cob�stld̀baje�hg�̂ajq�cb�ljsojk̂je�̀d�̂aj�pcgqjd̂�sl]q�̂aj�n_djlm�ojbb�cd�cq]td̂�djkjbbclg�̂]�bĉ̀bsg�cdg�]t̂b̂cdèdf�koc̀qbm�òjdbm�]l��tefqjd̂b�cde�ojbb�c�lĵc̀dje�cq]td̂�]s�d]̂�q]lj�̂acd�y�m�j�kjp̂�̂aĉ�̂aj�r]d̂lck̂]l�qcg�lĵc̀d�d]̂�q]lj�̂acd�z���pl]ìeje�̂aĉ�pl̀]l�̂]�jd̂jl̀df�̀d̂]�c�vthk]d̂lck̂�_̀ â�̂aj�r]d̂lck̂]lm�̂aj�vthk]d̂lck̂]l�̀b�tdchoj�]l�td_̀oòdf�̂]�pl]ìej�c�pjls]lqcdkj�h]de�cde�och]l�cde�qĉjl̀co�pcgqjd̂�h]de�h]̂a�̀d�̂aj�stoo�cq]td̂�]s�̂aj�bthk]d̂lck̂�ĉ�̂aj�lj}tjb̂�]s�̂aj�r]d̂lck̂]lx�~aj�r]d̂lck̂]l�bacoo�d]̂�lĵc̀d�p]l̂̀]db�]s�̂aj�pl]kjjeb�]_je�cdg�vthk]d̂lck̂]l�]l�btppòjl�sl]q�̂aj�n_djlub�pcgqjd̂�̂]�̂aj�r]d̂lck̂]l�s]l�̂aj��k]d̂lck̂�hcocdkjx��v̀q̀ocl�pl]ìb̀]db�cppog�̂]�̂aj�vthk]d̂lck̂]l�cde�]l�btppòjl�pcg̀df�jcka�]s�̀̂b�vthk]d̂lck̂]lb�cde�btppòjlbx�\]̂àdf�̀d�̂àb�vjk̂̀]d�bacoo�kljĉj�̀d�̂aj�n_djl�cdg�]hòfĉ̀]d�̂]�pcgm�]l�̂]�jdbtlj�̂aĉ�âj�r]d̂lck̂]l�pcgbm�cdg�vthk]d̂lck̂]l�]l�btppòjlm�]l�cdg�ljoĉ̀]dbàp�̀d�k]d̂lck̂�]l�]̂ajl_̀bjm�̀qpòje�]l�j�pljbbjem�hĵ_jjd�cdg�vthk]d̂lck̂]l�]l�btppòjl�cde�̂aj�n_djlx�~aj�r]d̂lck̂]l�cfljjb�̂aĉ�̀̂�bacoo�k]qpog�_̀ â�̂aj�pcgqjd̂�lj}t̀ljqjd̂b�]s�vjk̂̀]d�z���h����]s�̂aj�\j_��]l���jdjlco��td̀k̀pco��c_m�cb�cqjdejem�cde�̂aĉ�̂]�̂aj�j�̂jd̂�̂ajlj�̀b�cdg�k]dsòk̂�hĵ_jjd�̂aĉ�b̂ĉt̂]lg�bjk̂̀]d�cde�̂aj�pl]ìb̀]db�]s�̂àb�vjk̂̀]d�wx�x�xzm�̂aj�pl]ìb̀]db�]s�̂aj�b̂ĉt̂j�bacoo�pljic̀ox�����[�



����������	���
�����������������������
������������������������� !"#$%�&�'(()*�)++(*�,-.�)+'(�/ �0$1�231!"4,-�5-6%"%7%1��8�2!4$"%14%69�2::�!"#$%6�!161!;1.9�0$1�<231!"4,-�5-6%"%7%1��8�2!4$"%14%6*=�<252*=�%$1�252�>�#�*�,-.�<252���-%!,4%�?�4731-%6=�,!1�!1#"6%1!1.�%!,.13,!@6�,-.�3, �-�%�/1�761.�A"%$�7%��1!3"66"�-9�0$"6�.�4731-%�A,6��!�.741.�/ �252�6�8%A,!1�,%�'BC+BC+D�E0��-�+DF)GF)+))�7-.1!�H!.1!�I�9)''JKJ''('�A$"4$�1L�"!16��-�+DF')F)+)K*�"6�-�%�8�!�!16,:1*�"6�:"41-61.�8�!��-1M%"31�761��-: *�,-.�3, ��-: �/1�761.�"-�,44�!.,-41�A"%$�%$1�252���-%!,4%�?�4731-%6N�01!36��8�O1!;"419�0��!1��!%�4�� !"#$%�;"�:,%"�-6*�1M3,":�4�� !"#$%P,",9�!#9Q����R����S� T'D'UDU)G'KV W�
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����������	���
�����������������������
������������������������� !"#$%�&�'(()*�)++(*�,-.�)+'(�/ �0$1�231!"4,-�5-6%"%7%1��8�2!4$"%14%69�2::�!"#$%6�!161!;1.9�0$1�<231!"4,-�5-6%"%7%1��8�2!4$"%14%6*=�<252*=�%$1�252�>�#�*�,-.�<252���-%!,4%�?�4731-%6=�,!1�!1#"6%1!1.�%!,.13,!@6�,-.�3, �-�%�/1�761.�A"%$�7%��1!3"66"�-9�0$"6�.�4731-%�A,6��!�.741.�/ �252�6�8%A,!1�,%�'BC+BC+D�E0��-�+DF)GF)+))�7-.1!�H!.1!�I�9)''JKJ''('�A$"4$�1L�"!16��-�+DF')F)+)K*�"6�-�%�8�!�!16,:1*�"6�:"41-61.�8�!��-1M%"31�761��-: *�,-.�3, ��-: �/1�761.�"-�,44�!.,-41�A"%$�%$1�252���-%!,4%�?�4731-%6N�01!36��8�O1!;"419�0��!1��!%�4�� !"#$%�;"�:,%"�-6*�1M3,":�4�� !"#$%P,",9�!#9Q����R����S� T'D'UDU)G'KV WX

YZ[\]̂ _̀a�̀Z�̀b̂�[Z_̀cdcef�gh�̀b̂�iZ_̀cd[̀Zc�hdgja�̀Z�kcZ]k̀je�]dl̂�d_e�kde]̂ _̀�m\̂�̀b̂�no_̂cf�Zc�̀b̂�no_̂c�g_[\ca�d_e�[Zàa�Zc�̂pk̂_âa�̀Z�[\ĉ�d_e�m̂hd\j̀�Zh�̀b̂�iZ_̀cd[̀Zc�Zc�̀Z�[Zcĉ[̀�m̂ĥ[̀gq̂�oZclf�̀b̂�no_̂c�abdjj�bdq̂�d_�draZj\̀̂�cgsb̀�̀Z�Zhhầ�a\[b�d]Z\_̀�dsdg_à�̀b̂�iZ_̀cd[̀�t\]�d_m�]def�g_�̀b̂�no_̂cua�aZĵ�mga[ĉ̀gZ_f�̂ĵ[̀�̂g̀b̂c�̀Z�vwx�m̂m\[̀�d_�d]Z\_̀�̂y\dj�̀Z�̀bd̀�obg[b�̀b̂�no_̂c�ga�̂_̀g̀ĵm�hcZ]�d_e�kde]̂ _̀�̀b̂_�Zc�̀b̂ĉdh̀̂c�m\̂�̀b̂�iZ_̀cd[̀Zc�hcZ]�̀b̂�no_̂cf�Zc�vzx�gaa\̂�d�ocg̀̂̀ _�_Z̀g[̂�̀Z�̀b̂�iZ_̀cd[̀Zc�ĉm\[g_s�̀b̂�iZ_̀cd[̀�t\]�re�d_�d]Z\_̀�̂y\dj�̀Z�̀bd̀�obg[b�̀b̂�no_̂c�ga�̂_̀g̀ĵm{|}~������������t\ràd_̀gdj�iZ]kĵ̀gZ_�ga�̀b̂�àdŝ�g_�̀b̂�kcZsĉaa�Zh�̀b̂��Zcl�ob̂_�̀b̂��Zcl�Zc�m̂ags_d̀̂m�kZc̀gZ_�̀b̂ĉZh�ga��b̂�md̀̂�Zh�t\ràd_̀gdj�iZ]kĵ̀gZ_�Zh�̀b̂��cZ�̂[̀�Zc�d�m̂ags_d̀̂m�kZc̀gZ_�̀b̂ĉZh�ga�̀b̂�md̀̂�ob̂_�[Z_àc\[̀gZ_�ga�a\hhg[ĝ_̀je�[Z]kĵ̀ �̂g_�d[[Zcmd_[̂�og̀b�̀b̂�iZ_̀cd[̀�YZ[\]̂ _̀a�aZ�̀b̂�no_̂c�[d_�Z[[\ke�Zc�\̀gjg�̂�̀b̂��Zcl�hZc�g̀a�g_̀̂_m̂m�\â{̀b̂�̂_̀gĉ��cZ�̂[̀�vZc�a\[b�kZc̀gZ_�̀b̂ĉZh�da�no_̂c�̂dcjĝc�̂ĵ[̀a�̀Z�Z[[\ke�Zc�\̀gjg�̂x�hZc�̀b̂�\â�hZc�obg[b�g̀�ga�g_̀̂_m̂m{��g_Zc�g̀̂]a�Zh�[Z]kĵ̀gZ_�Zc�[Zcĉ[̀gZ_�v��\_[b��gà��Zcl�x�]de�r̂�k̂chZc]̂m�dh̀̂c�t\ràd_̀gdj�iZ]kĵ̀gZ_f�kcZqgm̂m�̀bd̀�a\[b�g̀̂]a�[d_�d_m�abdjj�r̂�k̂chZc]̂m�d̀�a\[b�̀g]̂a�d_m�g_�a\[b�]d__̂c�̀bd̀�a\[b��Zcl�mẐa�_Z̀�\_ĉdaZ_drje�g_̀̂cĥĉ�og̀b�̀b̂�no_̂cua�Z[[\kd_[e�d_m�\â�Zh�̀b̂��cZ�̂[̀{�t\ràd_̀gdj�iZ]kĵ̀gZ_�abdjj�_Z̀�r̂�m̂ ]̂̂m�̀Z�̂pgà�\_̀gj�vdx�̀b̂�no_̂c�ĉ[̂gq̂a�d�îc̀ghg[d̀̂�Zh�n[[\kd_[e�hZc�̀b̂��cZ�̂[̀�vZc�a\[b�kZc̀gZ_�da�̂ĵ[̀̂m�re�no_̂cx�gh�a\[b�îc̀ghg[d̀̂�Zh�n[[\kd_[e�ga�ĉy\gĉmf�d_m�d_e�Z̀b̂c�k̂c]g̀af�dkkcZqdjaf�jg[̂_âa�d_m�d_e�Z̀b̂c�mZ[\]̂ _̀a�hcZ]�sZq̂c_]̂ _̀dj�d\̀bZcg̀ĝa�bdqg_s��\cgamg[̀gZ_�̀b̂ĉhZĉ�_̂[̂aadce�hZc�̀b̂�r̂_̂hg[gdj�Z[[\kd_[e�Zh�̀b̂��cZ�̂[̀�d_m�vrx�̀b̂�iZ_̀cd[̀Zcf�iZ_àc\[̀gZ_��d_dŝcf��c[bg̀̂[̀�d_m�no_̂c�bdq̂�dsĉ̂m�\kZ_�d�a[b̂m\ĵ�hZc�hg_dj�[Z]kĵ̀gZ_�d_m�̀Z�kcZqgm̂�̀b̂�no_̂c�og̀b�djj�da�r\gj̀�mcdog_saf�Zk̂cd̀g_s�]d_\djaf�odccd_̀ĝa�d_m�Z̀b̂c�ĉy\gĉm�[jZâZ\̀�mZ[\]̂ _̀a{��dccd_̀ĝa�[djĵm�hZc�re�̀b̂��sĉ̂ ]̂ _̀�Zc�re�̀b̂�Ycdog_sa�d_m�tk̂[ghg[d̀gZ_a�abdjj�[Z]]̂_[̂�Z_�̀b̂�md̀̂�Zh�t\ràd_̀gdj�iZ]kĵ̀gZ_�Zh�̀b̂��cZ�̂[̀�Zc�m̂ags_d̀̂m�kZc̀gZ_�̀b̂ĉZhf�Zc�d_e�jd̀̂c�md̀̂�̀bd̀�̀b̂�kdc̀ĝa�dsĉ̂{��bga�md̀̂�abdjj�r̂�̂àdrjgab̂m�re�d�îc̀ghg[d̀̂�Zh�t\ràd_̀gdj�iZ]kĵ̀gZ_�ags_̂m�re�̀b̂�no_̂cf�iZ_̀cd[̀Zcf��c[bg̀̂[̀�d_m�iZ_àc\[̀gZ_��d_dŝc{���������b̂_�̀b̂�iZ_̀cd[̀Zc�[Z_agm̂ca�̀bd̀�̀b̂��Zclf�Zc�d�kZc̀gZ_�̀b̂ĉZh�obg[b�̀b̂�no_̂c�dsĉ̂a�̀Z�d[[̂k̀�âkdcd̀̂jef�ga�a\ràd_̀gdjje�[Z]kĵ̀ f̂�̀b̂�iZ_̀cd[̀Zc�abdjj�_Z̀ghe�̀b̂�iZ_àc\[̀gZ_��d_dŝcf�d_m�̀b̂�iZ_̀cd[̀Zc�d_m�iZ_àc\[̀gZ_��d_dŝc�abdjj��Zg_̀je�kĉkdĉ�d_m�a\r]g̀�̀Z�̀b̂��c[bg̀̂[̀�d�[Z]kĉb̂_agq̂�jgà�Zh�g̀̂]a�̀Z�r̂�[Z]kĵ̀ m̂�Zc�[Zcĉ[̀̂m�kcgZc�̀Z�hg_dj�kde]̂ _̀{�obg[b�abdjj�gm̂_̀ghe�djj�_Z_�[Z_hZc]g_sf�m̂ĥ[̀gq̂�d_m�g_[Z]kĵ̀ �̂�Zcl�d_m�ầdrjgab�̀b̂�md̀̂�Zh�[Z]]̂_[̂]̂ _̀�Zh�odccd_̀ĝa�g_�[Z__̂[̀gZ_�og̀b�d_e�a\[b��Zcl{��dgj\ĉ�̀Z�g_[j\m̂�d_�g̀̂]�Z_�a\[b�jgà�mẐa�_Z̀�dj̀̂c�̀b̂�ĉakZ_agrgjg̀e�Zh�̀b̂�iZ_̀cd[̀Zc�̀Z�[Z]kĵ̀ �̂djj��Zcl�g_�d[[Zcmd_[̂�og̀b�̀b̂�iZ_̀cd[̀�YZ[\]̂ _̀a{���������kZ_�ĉ[̂gk̀�Zh�̀b̂�jgàf�̀b̂��c[bg̀̂[̀f�daagà̂m�re�̀b̂�iZ_àc\[̀gZ_��d_dŝcf�ogjj�]dl̂�d_�g_ak̂[̀gZ_�̀Z�m̂`̂c]g_̂�ob̂ b̀̂c�̀b̂��Zcl�Zc�m̂ags_d̀̂m�kZc̀gZ_�̀b̂ĉZh�ga�a\ràd_̀gdjje�[Z]kĵ̀ {̂��h�̀b̂��c[bg̀̂[̀ua�g_ak̂[̀gZ_�mga[jZâa�d_e�g̀̂]f�ob̂ b̀̂c�Zc�_Z̀�g_[j\m̂m�Z_�̀b̂�jgàf�obg[b�ga�_Z̀�a\hhg[ĝ_̀je�[Z]kĵ̀ �̂g_�d[[Zcmd_[̂�og̀b�̀b̂�ĉy\gĉ]̂ _̀a�Zh�̀b̂�iZ_̀cd[̀�YZ[\]̂ _̀a�aZ�̀bd̀�̀b̂�no_̂c�[d_�Z[[\ke�Zc�\̀gjg�̂�̀b̂��Zcl�Zc�m̂ags_d̀̂m�kZc̀gZ_�b̀̂ĉZh�hZc�g̀a�g_̀̂_m̂m�\âf�̀b̂�iZ_̀cd[̀Zc�abdjjf�r̂hZĉ�gaa\d_[̂�Zh�̀b̂�îc̀ghg[d̀̂�Zh�t\ràd_̀gdj�iZ]kĵ̀gZ_f�[Z]kĵ̀ �̂Zc�[Zcĉ[̀�a\[b�g̀̂]�\kZ_�_Z̀ghg[d̀gZ_�re�̀b̂�iZ_àc\[̀gZ_��d_dŝc�Zc��c[bg̀̂[̀{��_�a\[b�[dâf�̀b̂�iZ_̀cd[̀Zc�abdjj�̀b̂_�a\r]g̀�d�ĉy\̂à�hZc�d_Z̀b̂c�g_ak̂[̀gZ_�re�̀b̂��c[bg̀̂[̀f�daagà̂m�re�̀b̂�iZ_àc\[̀gZ_��d_dŝcf�̀Z�m̂`̂c]g_̂�t\ràd_̀gdj�iZ]kĵ̀gZ_{��h�̀b̂��c[bg̀̂[̀�d_m�̀b̂�iZ_àc\[̀gZ_��d_dŝc�dĉ�ĉy\gĉm�̀Z�k̂chZc]�dmmg̀gZ_dj�a\ràd_̀gdj�[Z]kĵ̀gZ_�g_ak̂[̀gZ_a�r̂[d\â�̀b̂��Zcl�hdgja�̀Z�r̂�a\ràd_̀gdjje�[Z]kĵ̀ f̂�̀b̂�d]Z\_̀�Zh�[Z]k̂_ad̀gZ_�kdgm�̀Z�̀b̂��c[bg̀̂[̀�d_m�̀b̂�iZ_àc\[̀gZ_��d_dŝc�re�̀b̂�no_̂c�hZc�dmmg̀gZ_dj�âcqg[̂a�abdjj�r̂�m̂m\[̀̂m�hcZ]�̀b̂�hg_dj�kde]̂ _̀�Z̀�̀b̂�iZ_̀cd[̀Zc{���������b̂_�̀b̂��c[bg̀̂[̀f�daagà̂m�re�̀b̂�iZ_àc\[̀gZ_��d_dŝcf�m̂`̂c]g_̂a�̀bd̀�̀b̂��Zcl�Zh�djj�Zh�̀b̂�iZ_̀cd[̀Zcaf�Zc�m̂ags_d̀̂m�kZc̀gZ_�̀b̂ĉZhf�̀b̂ĉZh�ga�a\ràd_̀gdjje�[Z]kĵ̀ f̂�̀b̂�iZ_àc\[̀gZ_��d_dŝc�ogjj�kĉkdĉf�d_m�̀b̂�iZ_àc\[̀gZ_��d_dŝc�d_m��c[bg̀̂[̀�abdjj�̂p̂[\̀̂f�̂p̂[\̀̂�d�îc̀ghg[d̀̂�Zh�t\ràd_̀gdj�iZ]kĵ̀gZ_�̀bd̀�abdjj�̂àdrjgab�b̀̂�md̀̂�Zh�t\ràd_̀gdj�iZ]kĵ̀gZ_��iZ]kĵ̀gZ_f�abdjj�̂àdrjgab�ĉakZ_agrgjg̀ĝa�Zh�̀b̂�no_̂c�d_m�iZ_̀cd[̀Zc�hZc�â[\cg̀ef�]dg_̀̂_d_[̂f�b̂d̀f�\̀gjg̀ĝaf�md]dŝ�̀Z�̀b̂��Zcl�d_m�g_a\cd_[̂��d_m�g_a\cd_[̂f�d_m�abdjj�hgp�̀b̂�̀g]̂�og̀bg_�obg[b�̀b̂�iZ_̀cd[̀Zc�abdjj�hg_gab�djj�g̀̂]a�Z_�̀b̂�jgà�d[[Z]kd_eg_s�̀b̂�îc̀ghg[d̀̂{��\_[b��gà��Zclf�obg[b�̀g]̂hcd]̂�abdjj�_Z̀�̂p[̂ m̂����mdea{��dccd_̀ĝa�ĉy\gĉm�re�̀b̂�iZ_̀cd[̀�YZ[\]̂ _̀a�abdjj�[Z]]̂_[̂�Z_�̀b̂�md̀̂�Zh�t\ràd_̀gdj�iZ]kĵ̀gZ_�Zh�̀b̂��Zcl�Zc�m̂ags_d̀̂m�kZc̀gZ_�̀b̂ĉZh�\_ĵaa�Z̀b̂cogâ�kcZqgm̂m�g_�̀b̂�îc̀ghg[d̀̂�Zh�t\ràd_̀gdj�iZ]kĵ̀gZ_{���������b̂�îc̀ghg[d̀̂�Zh�t\ràd_̀gdj�iZ]kĵ̀gZ_�abdjj�r̂�a\r]g̀̂̀ m�̀Z�̀b̂�no_̂c�d_m�iZ_̀cd[̀Zc�hZc�̀b̂gc�ocg̀̂̀ _�d[[̂k̀d_[̂�Zh�ĉakZ_agrgjg̀ĝa�daags_̂m�̀Z�̀b̂]�g_�̀b̂�a\[b�îc̀ghg[d̀̂{��kZ_�a\[b�d[[̂k̀d_[̂f�d[[̂k̀d_[̂�d_m�[Z_â_̀�
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XY�Z[\]̂_�Z[\]̂_̀�aY�bc_̀�̂d]�efc]\�Zdbgg�hbi]�jb_h]ĉ�XY�\]̂bacbk]�bjjg_ack�̂X�̂d]�Z[ld�mX\i�X\�n]Zakcb̂]n�jX\̂aXc�d̂]\]XYo�p[ld�jb_h]ĉ�Zdbgg�q]�bnr[Ẑ]n�YX\�mX\i�̂db̂�aZ�aclXhjg]̂]�X\�cX̂�ac�bllX\nbcl]�fâd�̂d]�\]s[a\]h]ĉZ�XY�̂d]�tXĉ\bl̂�uXl[h]ĉZov�wxyxzx{�|c�lXcYX\hbcl]�fâd�}]f�~X\i��]c]\bg��[calajbg��bf�p]l̂aXc�����q����b�̀�[jXc�j\Xj]\�]�]l[̂aXc�XY�t]\̂aYalb̂]�XY�p[qẐbĉabg�tXhjg]̂aXc�XY�mX\ì�̂d]�tXĉ\bl̂X\�Zdbgg�Z[qhâ�b�\]s[aZâaXc�YX\�jb_h]ĉ�XY�̂d]�\]hbacack�bhX[ĉ�XY�̂d]�tXĉ\bl̂�p[ho��jXc�l]\̂aYalb̂aXc�XY�jb_h]ĉ�q_�̂d]��\ldâ]l̂̀�̂d]�efc]\�fagg�bjj\X�]�bcn�j\Xhĵg_�jb_�̂d]�\]hbacack�bhX[ĉ�XY�̂d]�tXĉ\bl̂�p[h�g]ZZ�̂fX�̂ah]Z��bg[]�XY�bc_�\]hbacack�â]hZ�̂X�q]�lXhjg]̂]n�X\�lX\\]l̂]n�bcn�g]ZZ�bc�bhX[ĉ�c]l]ZZb\_�̂X�Zb̂aZY_�bc_�lgbahZ̀�ga]cZ�X\�r[nkh]ĉZ�bkbacẐ�tXĉ\bl̂X\�fdald�db�]�cX̂�q]]c�Z[âbqg_�naZldb\k]no�p[ld�jb_h]ĉ�Zdbgg�q]�hbn]�[cn]\�̂]\hZ�bcn�lXcnâaXcZ�kX�]\cack�Yacbg�jb_h]ĉ�]�l]ĵ�d̂b̂�̂d]�efc]\�Z�hbiack�XY�Z[ld�jb_h]ĉ�Zdbgg�cX̂�lXcẐâ[̂]�̂d]�efc]\�Z�fba�]\�XY�bc_�Xqr]l̂aXc�̂X�bgg�X\�bc_�jX\̂aXc�XY�̂d]�mX\i�j]\YX\h]n�q_�̂d]�tXĉ\bl̂X\�X\�bc_�lgbahZ�̂d]�efc]\�hb_�̂d]c�db�]�bkbacẐ�̂d]�tXĉ\bl̂X\ov�wxyxzx��}]âd]\�̂d]�\]s[aZâaXc�YX\�jb_h]ĉ�Ẑaj[gb̂]n�ac�p]l̂aXc��o�o�o��cX\�bc_�jX\̂aXc�XY�\]̂bac]n�j]\l]ĉbk]�Zdbgg�q]lXh]�n[]�[ĉag�̂d]�tXĉ\bl̂X\�Z[qhâZ�̂X�̂d]�tXcẐ\[l̂aXc��bcbk]\�x{ bc�bYYanb�â�̂db̂�bgg�jb_\XggZ̀�qaggZ�YX\�hb̂]\abgZ�bcn�]s[ajh]ĉ̀�bcn�X̂d]\�acn]q̂]nc]ZZ�lXcc]l̂]n�fâd�d̂]�fX\i�YX\�fdald�̂d]�efc]\�X\�̂d]�efc]\�Z�j\Xj]\̂_�hakd̂�ac�bc_�fb_�q]�\]ZjXcZaqg]̀�db�]�q]]c�jban�X\�X̂d]\faZ]�Zb̂aZYa]ǹ�̂d]�YX\h�XY�fdald�fagg�q]�̂d]�l[\\]ĉg_�b[̂dX\a�]n��|��uXl[h]ĉ�����̀��tXĉ\bl̂X\�Z��YYanb�â�XY��b_h]ĉ�XY�u]q̂Z�bcn�tgbahZ��x� lXcZ]ĉ�XY�bgg�Z[\]̂a]Z̀�aY�bc_̀�̂X�Z[ld�jb_h]ĉ̀�̂d]�YX\h�XY�fdald�fagg�q]�̂d]�l[\\]ĉg_�b[̂dX\a�]n��|��uXl[h]ĉ������̀��tXcZ]ĉ�XY�p[\]̂_�̂X��]n[l̂aXc�ac�X\��b\̂abg��]g]bZ]�XY��]̂bacbk]̀��q[̂�fdald�fagg�cX̂�q]�\]s[a\]n�aY�̂d]�bhX[ĉ�fâdd]gn�[cn]\�p]l̂aXc��o�o�o��]�l]]nZ�̂d]�bhX[ĉ�XY�\]̂bacbk]��bcnx� aY�\]s[a\]n�q_�̂d]�efc]\̀�X̂d]\�nb̂b�]ẐbqgaZdack�jb_h]ĉ�X\�Zb̂aZYbl̂aXc�XY�bgg�Z[ld�Xqgakb̂aXcZ̀�Z[ld�bZ�\]l]aĵZ̀�\]g]bZ]Z̀�bcn�fba�]\Z�XY�ga]cZ�b\aZack�X[̂�XY�lXĉ\bl̂�̂X�Z[ld�]�̂]ĉ�bcn�ac�Z[ld�YX\h�bZ�hb_�q]�n]Zakcb̂]n�q_�̂d]�efc]\ov�wxyxzx���Z�̂d]��[cld��aẐ�mX\i�aZ�Zb̂aZYbl̂X\ag_�lXhjg]̂]n�X\�lX\\]l̂]ǹ�̂d]�tXĉ\bl̂X\�hb_�Z[qhâ�b�\]s[aZâaXc�YX\�jb_h]ĉ�XY�̂d]Z]�â]hZo��d]�tXĉ\bl̂X\�Zdbgg�Z[qhâ�fâd�]bld�Z[ld�\]s[aZâaXc�YX\�jb_h]ĉ�bYYanb�âZ̀�lXcZ]ĉZ�XY�Z[\]̂_̀�bcn�X̂d]\�nb̂b�bZ�n]Zl\aq]n�ac�p]l̂aXc��o�o�o��lX�]\ack�fX\i�YX\�fdald�jb_h]ĉ�aZ�\]s[]Ẑ]no��jXc�l]\̂aYalb̂aXc�XY�Z[ld�\]s[aZâaXcZ�q_�̂d]��\ldâ]l̂�bcn�tXcẐ\[l̂aXc��bcbk]\̀�̂d]�efc]\�fagg�bjj\X�]�bcn�j\Xhĵg_�jb_�̂d]�\]s[aZâaXc�g]ZZ�bc�bhX[ĉ�̂fX�̂ah]Z�̂db̂�fdald�aZ�c]l]ZZb\_�̂X�Zb̂aZY_�bc_�lgbahZ̀�ga]cZ�X\�r[nkh]ĉZ�bkbacẐ�d̂]�tXĉ\bl̂X\�fdald�db�]�cX̂�q]]c�Z[âbqg_�naZldb\k]nov�wxyxzx��md]\]�̂d]��\Xr]l̂�aclg[n]Z�d]b̂ack̀�ba\�lXcnâaXcack̀�]g]l̂\albg̀�lXhh[calb̂aXc̀�nb̂b�X\�X̂d]\�Z_Ẑ]hZ�fdald�b\]�cX̂�j[̂�aĉX�Xj]\b̂aXc�b̂�̂d]�̂ah]�XY�Xll[jbcl_̀�b�Z[h�Zdbgg�q]�fâdd]gn�[ĉag�̂d]Z]�Z_Ẑ]hZ�db�]�Xj]\b̂]n�̂X�̂d]�k]c]\bg�Zb̂aZYbl̂aXc�XY�̂d]��\ldâ]l̂o��d]�tXĉ\bl̂X\�Zdbgg�j\X�an]�lXhjg]̂]�Ẑb\̂�[j�bcn�lXhhaZZaXcack�XY�̂d]�Z_Ẑ]hZ�fâd�b�n]̂bag]n�ld]li�gaẐ�bZ�\]lXhh]cn]n�q_�̂d]�]s[ajh]ĉ�X\�Z_Ẑ]h�hbc[Ybl̂[\]\o��d]�\]̂bac]n�bhX[ĉ�Zdbgg�bjj\X�ahb̂]�Ya�]�j]\l]ĉ������XY�̂d]�lXẐ�XY�̂d]�Z_Ẑ]hZ�bZ�n]̂]\hac]n�q_�̂d]�lXẐ�q\]binXfc�Z[qhâ̂]no��d]�k[b\bĉ_�fb\\bĉ_�j]\aXn�YX\�Z[ld�Z_Ẑ]hZ�fagg�cX̂�lXhh]cl]�[ĉag�bŶ]\�Z[ld��\ldâ]l̂�bjj\X�bgov�wxyxzxz��d]�tXĉ\bl̂X\�Zdbgg�lXhjg]̂]�̂d]��[cld��aẐ�mX\i�YX\�̂d]��\Xr]l̂�cX�gb̂]\�̂dbc����nb_Z�bŶ]\�p[qẐbĉabg�tXhjg]̂aXc�XY�̂d]��\Xr]l̂o��d]�tXĉ\bl̂X\�Zdbgg�q]�Y[gg_�gabqg]�̂X�̂d]�efc]\�YX\�bgg�nbhbk]Z�Z[YY]\]n�q_�̂d]�efc]\�bZ�b�\]Z[ĝ�XY�n]gb_�ac�blda]�ack�Yacbg�lXhjg]̂aXc�XY�̂d]�mX\ì�aclg[nack�fâdX[̂�gahâb̂aXc̀�bnnâaXcbg�b\ldâ]l̂[\bg�bcn�lXcẐ\[l̂aXc�hbcbk]h]ĉ�Y]]Z�\]gb̂]n�̂X�]�̂]cn]n�Z]\�al]Zov�wxyx��|Y�̂d]��\ldâ]l̂�X\�̂d]�tXcẐ\[l̂aXc��bcbk]\�aZ�\]s[a\]n�̂X�acZj]l̂�̂d]�mX\i�hX\]�̂dbc�̂fX�����̂ah]Z�j\aX\�̂X�l]\̂aY_ack�̂d]�mX\i�bZ�q]ack�Z[qẐbĉabgg_�lXhjg]̂]�Xc�bllX[ĉ�XY�̂d]�naZlX�]\_�XY�Xc]�X\�hX\]�â]hZ�̂db̂�b\]�cX̂�Z[YYala]ĉg_�lXhjg]̂]̀�̂d]�tXĉ\bl̂X\�Zdbgg�q]�gabqg]�̂X�̂d]�efc]\�YX\�̂d]�bhX[ĉ�XY�bc_�lXẐZ̀�bnnâaXcbg�Y]]Z�X\�lXhj]cZb̂aXc�n[]�Y\Xh�X\�jban�q_�̂d]�efc]\�̂X�̂d]��\ldâ]l̂�bcn�X\�̂d]�tXcẐ\[l̂aXc��bcbk]\�YX\�̂d]�bnnâaXcbg�acZj]l̂aXcZo� ¡¢£�z�v�wxwx{��d]�efc]\�hb_�Xll[j_�X\�[Z]�bc_�lXhjg]̂]n�X\�jb\̂abgg_�lXhjg]̂]n�jX\̂aXc�XY�̂d]�mX\i�b̂�bc_�Ẑbk]�fd]c�Z[ld�jX\̂aXc�aZ�n]Zakcb̂]n�q_�Z]jb\b̂]�bk\]]h]ĉ�fâd�̂d]�tXĉ\bl̂X\̀�j\X�an]n�Z[ld�Xll[jbcl_�X\�[Z]�aZ�lXcZ]ĉ]n�̂X�q_�̂d]�acZ[\]\�bZ�\]s[a\]n�[cn]\�p]l̂aXc���o�o�o��bcn�b[̂dX\a�]n�q_�j[qgal�b[̂dX\âa]Z�db�ack�r[\aZnal̂aXc�X�]\�̂d]��\Xr]l̂o�p[ld�jb\̂abg�Xll[jbcl_�X\�[Z]�hb_�lXhh]cl]�fd]̂d]\�X\�cX̂�̂d]�jX\̂aXc�aZ�Z[qẐbĉabgg_�lXhjg]̂]̀�j\X�an]n�d̂]�efc]\�bcn�tXĉ\bl̂X\�db�]�bll]ĵ]n�ac�f\âack�̂d]�\]ZjXcZaqagâa]Z�bZZakc]n�̂X�]bld�XY�̂d]h�YX\�jb_h]ĉZ̀�
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YZ[�\]̂Y_̀aY]_bc�c̀d[Ye�f_]g_̀h�Y]�YZ[�\]̂cY_iaYj]̂�k`̂ g̀[_�d]_�_[lj[m�̀̂n�a]]_nĵ̀Yj]̂�mjYZ�YZ[�c̀d[Ye�f_]g_̀hc�]d�]YZ[_�\]̂Y_̀aY]_co�pZ[�\]̂cY_iaYj]̂�k`̂ g̀[_bc�_[cf]̂cjqjrjYj[c�d]_�_[lj[m�̀̂n�a]]_nĵ̀Yj]̂�]d�c̀d[Ye�f_]g_̀hc�cZ̀rr�]̂Y�[sY[̂n�Y]�nj_[aY�a]̂Y_]r�]l[_�]_�aZ̀_g[�]d�YZ[�̀aYc�]_�]hjccj]̂c�]d�YZ[�\]̂Y_̀aY]_ct�uiqa]̂Y_̀aY]_ct�̀g[̂Yc�]_�[hfr]e[[c�]d�YZ[�\]̂Y_̀aY]_c�]_�uiqa]̂Y_̀aY]_ct�]_�̀̂e�]YZ[_�f[_c]̂c�f[_d]_hĵg�f]_Yj]̂c�]d�YZ[�v]_w�̀̂n�̂]Y�nj_[aYre�[hfr]e[n�qe�YZ[�\]̂cY_iaYj]̂�k`̂ g̀[_o�pZ[�\]̂Y_̀aY]_bc�c̀d[Ye�f_[àiYj]̂c�̀̂n�f_]g_̀hc�cZ̀rr�ĵarin[�cf[ajdja�cY[fc�n[cjĝ[n�Y]�hĵjhjx[�YZ[�_jcw�]d�a]̂Y_̀aYĵg�]_�cf_[̀n�]d�\yz{|}~�t�ĵarinĵg�f_]ljcj]̂�]d�̀rr�̀ff_]f_j̀Y[�f[_c]̂ r̀�f_]Y[aYjl[�[�ijfh[̂Yt�c]aj̀r�njcỲ̂aĵgt�̀l]jnĵg�cỲawĵg�]d�Y_̀n[ct�̀̂n�]YZ[_�_[̀c]̂ q̀r[�f_[àiYj]̂co����������pZ[�\]̂Y_̀aY]_�cZ̀rr�Ỳw[�_[̀c]̂ q̀r[�̂[a[cc̀_e�f_[àiYj]̂c�d]_�c̀d[Ye�]dt�̀̂n�cZ̀rr�f_]ljn[�_[̀c]̂ q̀r[�f_]Y[aYj]̂�Y]�f_[l[̂Y�ǹh̀g[t�ĵ�i_et�ĵd[aYj]̂�]_�[sf]ci_[�Y]�\yz{|}~�t�]_�r]cc�Y]� �� YZ[�ym̂[_bc�_[̀r�̀̂n�f[_c]̂ r̀�f_]f[_Ye�̀̂n�]YZ[_�f_]f[_Ye�̀Y�YZ[�cjY[�]_�̀n�̀a[̂Y�YZ[_[Y]t�ciaZ�̀c�Y_[[ct�cZ_iqct�r̀m̂ct�m̀rwct�f̀l[h[̂Yct�_]̀nm̀ect�cY_iaYi_[ct�cY_iaYi_[c�̀̂n�iYjrjYj[c�̂]Y�n[cjĝ Ỳ[n�d]_�_[h]l̀rt�_[r]àYj]̂t�_[r]àYj]̂�]_�_[fr̀a[h[̂Y�ĵ�YZ[�a]i_c[�]d�a]̂cY_iaYj]̂�̀̂n�� a]̂cY_iaYj]̂�]_�]f[_̀Yj]̂c�qe�YZ[�ym̂[_t�u[f̀_̀Y[�\]̂Y_̀aY]_ct�]_�]YZ[_�\]̂Y_̀aY]_co\]̂Y_̀aY]_c��̀̂n�� YZ[�[sjcYĵg�qijrnĵgc�̀̂n�f_[hjc[c�ĵ�YZ[�ljaĵjYe�]d�]_�̀dd[aY[n�qe�YZ[�\]̂Y_̀aY]_bc�]f[_̀Yj]̂co���������YZ[�a]̂Y_̀aY]_�̀g_[[ct�ĵ�]_n[_�YZ̀Y�YZ[�m]_w�mjrr�q[�a]hfr[Y[n�mjYZ�YZ[�g_[̀Y[cY�n[g_[[�]d�c̀d[Yet�Y]�a]̂d]_h�Y]�YZ[�_[�ij_[h[̂Yc�]d�YZ[���u�u�|�_[cai[�_[gir̀Yj]̂c��[sa[_fY�]d�YZ[�a]̂cY_iaY]_c�_[cf]̂cjqjrjYj[c�c[aYj]̂�~��o���̀̂n�YZ[�yaaif̀Yj]̂ r̀�ùd[Ye�̀̂n��[̀rYZ��aY�]d�~�����yu����̀c�̀h[̂n[n�̀̂n�YZ[�\]̂cY_iaYj]̂�ùd[Ye��aY�]d�~����̀c�̀h[̂n[nt�ĵarinĵg�̀rr�cỲ̂ ǹ_n�̀̂n�_[gir̀Yj]̂c�YZ̀Y�Z̀l[�q[[̂�cĵa[�]_�cZ̀rr�q[�f_]hirg̀Y[n�qe�YZ[�g]l[_̂h[̂Ỳr�̀iYZ]_jYj[c�mZjaZ�̀nhĵjcY[_�ciaZ�̀aYct�̀̂n�cZ̀rr�ĵn[ĥ jde�̀̂n�Z]rn�Z̀_hr[cc�YZ[�]m̂[_t�\]̂cY_iaYj]̂�k`̂ g̀[_t�YZ[��_aZjY[aYt�̀̂n�̀rro������������ùd[�̀aa[cc�Y]�̀̂n�[g_[cc�d_]h�̀̂e�qijrnĵg�în[_�a]̂cY_iaYj]̂�̀c�f̀_Y�]d�YZjc�\]̂Y_̀aYt�]_�̀̂e�[sjcYĵg�qijrnĵg�ĵ�mZjaZ�v]_w�jc�q[ĵg�n]̂[�în[_�YZjc�\]̂Y_̀aYt�cZ̀rr�q[�h̀ ĵỲĵ[n�̀̂n�_[h̀ ĵ�î[̂aihq[_[n�qe�YZ[�\]̂Y_̀aY]_�ĵ�̀aa]_ǹ â[�mjYZ�̀rr�̀ffrjàqr[�a]n[ct�_ir[c�̀̂n�_[gir̀Yj]̂c�]d�̀iYZ]_jYj[c�Z̀lĵg��i_jcnjaYj]̂�]̂�YZ[�v]_wo�pZ[�\]̂Y_̀aY]_�̀̂n�jYc�uiqa]̂Y_̀aY]_c�cZ̀rr�a]]f[_̀Y[�ĵ�h̀ ĵỲĵĵg�YZjc�a]̂njYj]̂o��]̀nm̀ect�f̀YZct�m̀rwct�[sjYct�c[_lja[�n_jl[c�̀̂n�]YZ[_�̀_[̀c�cZ̀rr�_[h̀ ĵ�î]qcY_iaY[n�̀̂n�cZ̀rr�q[�h̀ ĵỲĵ[n�ĵ�̀�c̀d[�̀̂n�c̀Yjcd̀aY]_e�a]̂njYj]̂t�d]_�̀rr�f[_c]̂c�icĵg�YZ[�qijrnĵg�̀̂n�f_[hjc[co�k Ỳ[_j̀rc�cZ̀rr�̂]Y�q[�cY]_[n�f_]hjcai]icre�̀q]iY�YZ[�cjY[�]_�ĵ�YZ[�qijrnĵgt�qiY�cZ̀rr�q[�à_[dirre�cY]_[n�ĵ�̀_[̀c�mZjaZ�mjrr�̂]Y�ĵY[_d[_[�mjYZ�f[n[cY_j̀̂�Y_̀ddja�]_�mjYZ�̀aa[cc�Y]�`̂n�[g_[cc�d_]h�̀n�̀a[̂Y�f_]f[_Yj[c�̀̂n�ic[�]d�YZ[�qijrnĵgo�pZ[�\]̂Y_̀aY]_�cZ̀rr�f_]ljn[�̀̂n�h̀ ĵỲĵ�ciaZ�Y[hf]_̀_e�v]_w�̀c�h̀e�q[�_[�ij_[n�d]_�YZ[�f_]Y[aYj]̂�]d�jYc�dĵjcZ[n�v]_w�mZ[_[�rj̀qr[�Y]�ĵ�i_eo�pZ[�\]̂Y_̀aY]_�mjrr�q[�_[cf]̂cjqr[�d]_�̀rr�]d�jYc�v]_wt�h̀Y[_j̀rc�̀̂n�[�ijfh[̂Y�YZ̀Y�h̀e�q[�ǹh̀g[n�]_�cY]r[̂�ni_ĵg�YZ[�ni_̀Yj]̂�]d�YZ[�\]̂Y_̀aY�̀̂n�îYjr�YZ[�v]_w�jc�̀aa[fY[n�qe�YZ[�ym̂[_o�pZ[�\]̂Y_̀aY]_�cZ̀rr�h̀w[�g]]n�̀̂e�ciaZ�ǹh̀g[�]_�r]cc�mjYZ]iY�[sf[̂c[�Y]�YZ[�ym̂[_o�pZ[�\]̂Y_̀aY]_�cZ̀rr�̂]Y�f[_hjY�î [̂a[cc̀_e�Z̀x̀_nc�Y]�q[�a_[̀Y[n�̂]_�f[_hjY�YZ[h�Y]�a]̂Yĵi[�jd�YZ[e�̀_[�njca]l[_[no�pZ[�\]̂Y_̀aY]_bc�cY]_̀g[�̀̂n�cỲgĵg�̀_[̀c�cZ̀rr�q[�]̂re�ĵ�r]àYj]̂c�̀ccjĝ[n�]_�f̀f_]l[n�qe�YZ[�ym̂[_�̀̂n��_aZjY[aY�̀̂n�h̀e�q[�_[�ij_[n�Y]�q[�_[r]àY[n�qe�YZ[�\]̂Y_̀aY]_�̀c�qijrnĵg�]aaif̀ âe�]_�ic[�aZ̀ ĝ[c�ni_ĵg�YZ[�a]i_c[�]d�YZ[�v]_wo�pZjc�_[r]àYj]̂�mjrr�q[�n]̂[�qe�YZ[�\]̂Y_̀aY]_�̀Y�̂]�̀nnjYj]̂ r̀�a]cY�Y]�YZ[�ym̂[_o���������pZ[�\]̂Y_̀aY]_�cZ̀rr�a]hfre�mjYZt�̀̂n�gjl[�̂]Yja[c�_[�ij_[n�qe�qet�̀ffrjàqr[�r̀mct�cỲYiY[ct�]_nĵ̀ â[ct�a]n[ct�_ir[c�̀̂n�_[gir̀Yj]̂ct�̀̂n�r̀mdir�]_n[_c�]d�fiqrja�̀iYZ]_jYj[ct�q[̀_ĵg�]̂�c̀d[Ye�]d�f[_c]̂c�]_�f_]f[_Ye�]_�YZ[j_�f_]Y[aYj]̂�d_]h�ǹh̀g[t�ĵ�i_et�]_�r]cco�����������pZ[�\]̂Y_̀aY]_�̀aŵ]mr[ng[c�YZ̀Y�YZ[��̀q]_��̀m�]d�YZ[�uỲY[�]d��[m��]_wt�̀̂n�_[gir̀Yj]̂c�̀n]fY[n�YZ[_[în[_t�fr̀a[�if]̂�q]YZ�YZ[�ym̂[_�̀̂n�YZ[�\]̂Y_̀aY]_�a[_Ỳĵ�niYj[c�̀̂n�YZ̀Y�rj̀qjrjYe�d]_�d̀jri_[�Y]�a]hfre�YZ[_[mjYZ�jc�jhf]c[n�]̂�q]YZ�YZ[�ym̂[_�̀̂n�YZ[�\]̂Y_̀aY]_�_[g̀_nr[cc�]d�YZ[j_�_[cf[aYjl[�d̀irYo�pZ[�\]̂Y_̀aY]_�Z[_[qe�g̀_[[c�YZ̀Yt�̀c�q[Ym[[̂�YZ[�ym̂[_�̀̂n�YZ[�\]̂Y_̀aY]_t�YZ[�\]̂Y_̀aY]_�jc�c]r[re�_[cf]̂cjqr[�d]_�a]hfrj̀̂a[�mjYZ�̀rr�ciaZ�r̀mc�̀̂n�_[gir̀Yj]̂c�jhf]c[n�d]_�YZ[�f_]Y[aYj]̂�]d�f[_c]̂c�f[_d]_hĵg�YZ[�\]̂Y_̀aYo�pZ[�\]̂Y_̀aY]_�cZ̀rr�ĵn[ĥ jde�`̂n�Z]rn�Z̀_hr[cc�YZ[�ym̂[_�]d�̀̂n�d_]h�̀̂e�̀̂n�̀rr�rj̀qjrjYe�d]_�lj]r̀Yj]̂�]d�ciaZ�r̀mc�̀̂n�_[gir̀Yj]̂c�̀̂n�cZ̀rr�n[d[̂n�̀̂e�ar̀jhc�]_�̀aYj]̂c�mZjaZ�h̀e�q[�q_]igZY�̀g̀ĵcY�YZ[�ym̂[_�̀c�YZ[�_[cirY�YZ[_[]do�{̂�YZ[�[l[̂Y�YZ̀Y�YZ[�\]̂Y_̀aY]_�cZ̀rr�d̀jr�]_�_[dic[�Y]�n[d[̂n�̀̂e�ciaZ�̀aYj]̂t�YZ[�\]̂Y_̀aY]_�cZ̀rr�q[�rj̀qr[�Y]�YZ[�ym̂[_�d]_�̀rr�a]cYc�]d�YZ[�
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XYZ[\�]Z�̂[_[Ẑ]Z̀�abcd�cef]g�h\�fci]hZ�fẐ�fee�chaia�h_�id[�XYZ[\j�]Zceb̂]Z̀�fiih\Z[kla�_[[j�]Z�\[chm[\]Z̀�abcd�[̂_[Za[�chaia�_\hg�id[�nhZi\fcih\op�qrststst�uee�efvh\[\aj�Yh\w[\aj�fẐ�g[cdfZ]ca�[gxehk[̂�]Z�id[�x[\_h\gfZc[�h_�id[�yh\w�h_�id]a�z\h{[ci�adfee�v[�c[\i]_][̂�fa�dfm]Z̀�abcc[aa_beek�chgxe[i[̂�f�chb\a[�]Z�chZai\bci]hZ�af_[ik�fẐ�d[feid�fxx\hm[̂�vk�id[�|Z]i[̂�}ifi[a�~[xf\ig[Zi�h_��fvh\la�Xccbxfi]hZfe�}f_[ik�fẐ��[feid�ûg]Z]ai\fi]hZ�idfi�]a�fi�e[fai����dhb\a�]Z�̂b\fi]hZo��d[�nhZi\fcih\�fẐ�]ia�}bvchZi\fcih\a�adfee�chẐbci�id[]\�hx[\fi]hZ�]Z�fcch\̂fZc[�Y]id�id[�}f_[ik��b]̂[a�_h\�nhZai\bci]hZ�fa�]aab[̂�vk�}ifi[��̂bcfi]hZ�~[xf\ig[Zij�fẐ�id[�nhZi\fcih\la�af_[ik�x\h̀\fgop�qrststs��uee�af_[ik�[�b]xg[Zi�]Zceb̂]Z̀�df\̂�dfiaj�Y[fid[\�x\hi[ci]m[�̀[f\�fẐ�zz��\[�b]\[̂�_h\�id[�nhZi\fcih\�ih�x[\_h\g�]ia�yh\w�f\[�ih�v[�abxxe][̂�vk�id[�nhZi\fcih\�h\�]ia�}bvchZi\fcih\ao�y]id]Z�id[�̂[a]̀Zfi[̂�chZai\bci]hZ�f\[faj�id[�nhZi\fcih\la�[gxehk[[aj�abx[\]Zi[Ẑ[Ziaj�h\�hid[\�f̀[Ziaj�fẐ�]ia�}bvchZi\fcih\aj�[gxehk[[aj�abx[\]Zi[Ẑ[Ziaj�h\�hid[\�f̀[Zia�f\[�\[�b]\[̂�ih�Y[f\�df\̂�dfia�fẐ�hid[\�\[�b]\[̂�h\�[aa[Zi]fe�af_[ik�[�b]xg[Zio��fcd�x[\ahZ�a[[Z�Y]idhbi�f�df\̂�dfij�h\�hid[\Y]a[�_f]e]Z̀�ih�chgxek�Y]id�id]a�\[�b]\[g[Zij�Y]ee�v[�h\̂[\[̂�ih�e[fm[�id[�z\h{[cio��h�x\]h\�Yf\Z]Z̀a�Y]ee�v[�̀]m[Z�vk�id[�XYZ[\j�nhZai\bci]hZ��fZf̀[\�h\�u\cd]i[cio��d[�nhZi\fcih\�fẐ�]ia�}bvchZi\fcih\a�adfee�v[�ahe[ek�\[axhZa]ve[�_h\�gfw]Z̀�bx�fẐ�xfk]Z̀�_h\�fZk�ehaa�h_�x\ĥbci]hZ�h\�\[�b]\[̂�x\h̀\[aa�\[abei]Z̀�_\hg�id[�\[ghmfe�h_�x[\ahZZ[e�_\hg�id[�z\h{[ci�fa�a[i�_h\id�d[\[]Z�]Zceb̂]Z̀�fZk�chaia�]Zcb\\[̂�vk�id[�XYZ[\�]Z�chZZ[ci]hZ�Y]id�id[�Yh\w�h_�hid[\�chZi\fcih\ao�������p�qrsts���d[�nhZi\fcih\�adfee�x\hgxiek�\[g[̂k�̂fgf̀[�fẐ�ehaa��hid[\�idfZ�̂fgf̀[�h\�ehaa�]Zab\[̂�bẐ[\�x\hx[\ik�]Zab\fZc[�\[�b]\[̂�vk�id[�nhZi\fci�~hcbg[Zia��ih�x\hx[\ik�\[_[\\[̂�ih�]Z�}[ci]hZa���o�o�o�j���o�o�o��fẐ���o�o�o��cfba[̂�]Z�Ydhe[�h\�]Z�xf\i�vk�id[�nhZi\fcih\j�f�}bvchZi\fcih\j�f�}bv�abvchZi\fcih\j�h\�fZkhZ[�̂]\[ciek�h\�]Ẑ]\[ciek�[gxehk[̂�vk�fZk�h_�id[gj�h\�vk�fZkhZ[�_h\�Ydha[�fcia�id[k�gfk�v[�e]fve[�fẐ�_h\�Yd]cd�id[�nhZi\fcih\�]a�\[axhZa]ve[�bẐ[\�}[ci]hZa���o�o�o�j���o�o�o��fẐ���o�o�o�o��d[�nhZi\fcih\�gfk�gfw[�f�nef]g�_h\�id[�chai�ih�\[g[̂k�id[�̂fgf̀[�h\�ehaa�ih�id[�[�i[Zi�abcd�̂fgf̀[�h\�ehaa�]a���o�o�o�j�[�c[xi�̂fgf̀[�h\�ehaa�fii\]vbifve[�ih�fcia�h\�hg]aa]hZa�h_�id[�XYZ[\j�nhZai\bci]hZ��fZf̀[\�h\�u\cd]i[ci�h\�fZkhZ[�̂]\[ciek�h\�]Ẑ]\[ciek�[gxehk[̂�vk�fZk�h_�id[gj�h\�vk�fZkhZ[�_h\�Ydha[�fcia�fZk�h_�id[g�gfk�v[�e]fve[j�fẐ�Zhi�fii\]vbifve[�ih�id[�_fbei�h\�Z[̀e]̀[Zc[�h_�id[�nhZi\fcih\o��d[�_h\[̀h]Z̀�hve]̀fi]hZa�h_�id[�nhZi\fcih\�f\[�]Z�f̂ ]̂i]hZ�ih�id[�nhZi\fcih\la�hve]̀fi]hZa�bẐ[\�}[ci]hZ��o��o�o��j�fẐ�adfee�Zhi�v[�e]g]i[̂�vk�abcd�̂fgf̀[�h\�ehaa�v[]Z̀�]Zab\[̂�bẐ[\�x\hx[\ik�]Zab\fZc[�\[�b]\[̂�vk�id[�nhZi\fci�~hcbg[Ziaop�qrsts���d[�nhZi\fcih\�adfee�acd[̂be[�Y[[wek�af_[ik�g[[i]Z̀a�fẐ�[fcd�h_�]ia�}bvchZi\fcih\a�gbai�v[�x\hx[\ek�\[x\[a[Zi[̂�fi�abcd�g[[i]Z̀ao��d[�nhZi\fcih\�adfee�̂[a]̀Zfi[�f�\[axhZa]ve[�g[gv[\�h_�id[�nhZi\fcih\la�h\̀fZ]�fi]hZ�fi�id[�a]i[�Ydha[�̂bik�adfee�v[�id[�x\[m[Zi]hZ�h_�fcc]̂[Ziao��d]a�x[\ahZ�adfee�v[�id[�nhZi\fcih\la�abx[\]Zi[Ẑ[Zi�bZe[aa�hid[\Y]a[�̂[a]̀Zfi[̂�vk�id[�nhZi\fcih\�]Z�Y\]i]Z̀�ih�id[�XYZ[\j�nhZai\bci]hZ��fZf̀[\�fẐ�u\cd]i[ciop�qrsts���d[�nhZi\fcih\�adfee�Zhi�ehf̂�h\�x[\g]i�fZk�xf\i�h_�id[�chZai\bci]hZ�h\�a]i[�ih�v[�ehf̂[̂�ah�fa�ih�cfba[�̂fgf̀[�h\�c\[fi[�fZ�bZaf_[�chẐ]i]hZo��d[�nhZi\fcih\�adfee�Zhi�ehf̂�fZk�xf\i�h_�id[�yh\w�Y]id�gfi[\]feaj�[�b]xg[Zij�adh\[aj�v\fc]Z̀j�h\�hid[\�]i[ga�Yd]cd�]Z�fZk�Yfk�chbê�cfba[�̂fgf̀[�ih�id[�yh\w�h\�ih�hid[\�yh\w�h\�chbê�[ẐfZ̀[\�x[\ahZa�]Z�h\�fvhbi�id[�yh\wop�qrsts���Z{b\k�h\�~fgf̀[�ih�z[\ahZ�h\�z\hx[\ik�_j�̂b\]Z̀�id[�chZai\bci]hZj�xbve]c�h\�x\]mfi[�x\hx[\ik�]a�̂fgf̀[̂�h\�[̂ai\hk[̂�fa�f�chZa[�b[Zc[�h_�]ia�yh\wj�id[�nhZi\fcih\�adfeej�fi�]ia�hYZ�[�x[Za[j�\[aih\[�abcd�x\hx[\ik�ih�f�chẐ]i]hZ�[�bfe�ih�idfi�[�]ai]Z̀�v[_h\[�abcd�̂fgf̀[�h\�]Z{b\k�Yfa�̂hZ[j�vk�\[xf]\]Z̀j�\[vb]ê]Z̀�h\�\[xefc]Z̀�]ij�h\�hid[\Y]a[�gfw]Z̀�̀hĥ�abcd�̂fgf̀[�h\�̂[ai\bci]hZ�]Z�fZ�fcc[xifve[�gfZZ[\op�qrsts���d[�nhZi\fcih\�adfee�v[�\[axhZa]ve[�_h\�fee�v\[fwf̀[�h_�̀efaaj�Yd]cd�dfa�v[[Z�_b\Z]ad[̂�fẐ�]Zaifee[̂�fa�xf\i�h_�nhZi\fci�fẐ�[�]ai]Z̀�̀efaa�idfi�]a�v\hw[Z�̂b[�ih�hx[\fi]hZa�bẐ[\�id[�nhZi\fci�_h\�yh\wo��h�gfii[\�vk�Ydhg�h\�Ydfi�cfba[�̀efaa�Yfa�v\hw[Zj�id[�nhZi\fcih\�adfee�\[xefc[�fee�v\hw[Z�̀efaa�v[_h\[�chgxe[i]hZ�fẐ�fcc[xifZc[�h_�id[�nhZi\fcih\la�yh\wo��d[�nhZi\fcih\�gfk�cef]g�̂fgf̀[aj�]_�fxxe]cfve[op�qrstsqr��Z�f̂ ]̂i]hZ�ih�fee�\[�b]\[g[Zia�a[i�_h\id�d[\[]Zj�id[�nhZi\fcih\�fẐ�]ia�}bvchZi\fcih\a�adfee�_beek�chgxek�Y]id�id[�x\hm]a]hZa�h_�id[�_[̂[\fe�Xccbxfi]hZfe�}f_[ik�fẐ��[feid�uci�h_�����j�fa�fg[Ẑ[̂j�fẐ�Y]id�fZk�\be[a�fẐ�\[̀befi]hZa�xb\abfZi�ih�id[�ucio��d]a�\[�b]\[g[Zi�adfee�fxxek�chZi]Zbhbaek�fẐ�Zhi�v[�e]g]i[̂�ih�Zh\gfe�Yh\w]Z̀�dhb\ao�
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X�YZ[\[YY�]̂_�̀abcdefcad�ĝehh�ehga�i_�d_gjabgkih_l�ec�ĉ_�̀abcdefcadmg�gah_�fagc�ebn�_oj_bg_l�pad�ehh�q_egrd_g�b_f_ggeds�ca�jdac_fc�ebs�jdaj_dcs�entef_bc�ca�ĉ_�udat_fc�ebn�kqjdav_q_bcg�ĉ_d_kbw�xbs�neqey_�ca�grf̂�jdaj_dcs�ad�kqjdav_q_bcg�ĝehh�i_�jdaqjchs�d_jekd_n�is�ĉ_�̀abcdefcad�ec�kcg�gah_�_oj_bg_wX�YZ[\[Y\�]̂_�̀abcdefcad�ĝehh�kqq_nkec_hs�fabcefc�ĉ_�̀abgcdrfckab�zebey_d�ebnl�{kĉkb�|}�̂ardgl�d_jadcl�kb�{dkckbyl�ca�ĉ_�~{b_dl�xdf̂kc_fc�ebn�̀abgcdrfckab�zebey_dl�ehh�effkn_bcg�edkgkby�arc�ap�ad�kb�fabb_fckab�{kĉ�ĉ_��ad��{̂kf̂�ferg_�n_eĉl�j_dgabeh�kbtrdsl�ad�jdaj_dcs�neqey_l�ykvkby�prhh�n_cekhg�ebn�gcec_q_bcg�ap�ebs�{kcb_gg_gw��b�ennkckabl�kp�n_eĉl�g_dkarg�j_dgabeh�kbtrdk_gl�ad�g_dkarg�jdaj_dcs�neqey_g�ed_�ferg_nl�ĉ_�effkn_bc�ĝehh�i_�d_jadc_n�kqq_nkec_hs�is�c_h_ĵab_�ad�q_gg_by_d�ca�ĉ_�~{b_dl�̀abgcdrfckab�zebey_dl�ebn�xdf̂kc_fcwX�YZ[\[Y��]̂_�̀abcdefcad�ĝehh�i_�gah_hs�d_gjabgkih_�pad�ebs�fabnkckabg�ĉec�n_v_haj�nrdkby�fabgcdrfckab�ebn�kb�ĉ_�_v_bc�ebs�gcdrfcrd_�kg�nkghafec_nl�av_d�gcdekb_nl�ad�neqey_n�ga�eg�ca�epp_fc�kg�rg_prhb_ggl�ĉ_�̀abcdefcad�ĝehh�i_�gah_hs�d_gjabgkih_w�]̂_�̀abcdefcad�ĝehh�ce�_�{̂ec_v_d�gc_jg�b_f_ggeds�ca�gcd_byĉ_bl�d_hafec_�ad�d_irkhn�ĉ_�gcdrfcrd_�ca�q__c�d_�rkd_q_bcg�ec�ĉ_�gah_�_oj_bg_�ap�ĉ_�̀abcdefcadwX�YZ[\[Y��]̂_�̀abcdefcad�kg�d_gjabgkih_�pad�d_gcadeckab�ad�d_jekd�ap�rckhkck_gl�jdkvec_�jdaj_dcsl�irkhnkbygl�jev_q_bcl�{eh�{esgl�daengl�_cfw�neqey_n�is�kcg�efckvkck_g�rbn_d�ĉkg�xyd__q_bc�ca�ĉ_�geckgpefckab�ap�ĉ_�~{b_dl�̀abgcdrfckab�zebey_d�ebn�xdf̂kc_fcwX�YZ[\[Y���daq�ĉ_�faqq_bf_q_bc�ca�ĉ_�pkbeh�faqjh_ckab�ap�ĉ_��ad�l�ĉ_�̀abcdefcad�ĝehh��__j�ĉ_��ad��ebn�ĉ_�~{b_dmg�irkhnkby�g��pd__�pdaq�effrqrheckab�ap�{ec_d�ba�qecc_d�ĉ_�gardf_�ad�ferg_�ap�{ec_d�kbpkhcdeckabwX�YZ[\[Y���rdkby�fabgcdrfckabl�ĉ_�̀abcdefcad�ĝehh�i_�d_gjabgkih_�pad�qekbcekbkby�e�{ec_dckŷc�gcdrfcrd_w�]̂kg�d_gjabgkikhkcs�ĝehh�kbfhrn_�ennkckabg�ehc_deckabg�ap�_okgckby�irkhnkbygw�]̂_�̀abcdefcad�ĝehh�i_�d_gjabgkih_�pad�c_qjadeds�daapkbyl�cedjg�ebn�aĉ_d�jdac_fckab�ec�daapgl�fevkcs�{ehhgl�_cfw��̂arhn�ĉ_�̀abcdefcad�pekh�ca�jdavkn_�en_�rec_�jdac_fckab�fergkby�phaankbyl�neqey_�ad�aĉ_d�nkgcrdiebf_�ca�ĉ_�_okgckby�irkhnkby�g�l�ĉ_�̀abcdefcad�ĝehh�i_�d_gjabgkih_�pad�ehh�fagcg�eggafkec_n�{kĉ�fh_eb�rjl�d_q_nkeckab�ebn�d_jekdgw��begqrf̂�eg�phaankby�ebn�{ec_d�neqey_�êv_�gep_cs�kqjhkfeckabg�ca�ĉ_�y_b_deh�jrihkfl�fh_eb�rjl�d_q_nkeckab�ebn�d_jekdg�qes�i_�qen_�is�ĉ_�~{b_d�{kĉarc�jdkad�backf_�ca�ĉ_�̀abcdefcadw�xnqkbkgcdeckab�fagcg�kbfrdd_n�is�ĉ_�~{b_dl�̀abgcdrfckab�zebey_d�ebn�xdf̂kc_fc�{khh�ehga�i_�ief��f̂edy_n�ca�ĉ_�̀abcdefcadw�]̂_�̀abcdefcadl�is�_bc_dkby�kbca�ĉkg�̀abcdefcl�eyd__g�ca�i_�hkeih_�pad�ĉ_g_�fagcgwX�YZ[\[Y������������������������������������������� ��YX�YZ[�[Y�]̂_�̀abcdefcad�kg�d_gjabgkih_�pad�faqjhkebf_�{kĉ�ebs�d_�rkd_q_bcg�kbfhrn_n�kb�ĉ_�̀abcdefc��afrq_bcg�d_yednkby�̂e¡ednarg�qec_dkehg�ad�grigcebf_gw�ebn�ehh�ejjhkfeih_�he{gl�drh_g�ebn�d_yrheckabg�d_yednkby�̂e¡ednarg�qec_dkehgw��p�ĉ_�̀abcdefcad�_bfarbc_dg�e�̂e¡ednarg�qec_dkeh�ad�grigcebf_�bac�ennd_gg_n�kb�ĉ_�̀abcdefc��afrq_bcg�ebn�kp�d_egabeih_�jd_ferckabg�{khh�i_�kben_�rec_�ca�jd_v_bc�pad_g__eih_�iankhs�kbtrds�ad�n_eĉ�ca�j_dgabg�d_grhckby�pdaq�e�qec_dkeh�ad�grigcebf_l�kbfhrnkby�irc�bac�hkqkc_n�ca�cal�egi_gcag�ad�jahsf̂hadkbec_n�ikĵ_bsh��ù¢�l�_bfarbc_d_n�ab�ĉ_�gkc_�is�ĉ_�̀abcdefcadl�ĉ_�̀abcdefcad�ĝehhl�rjab�d_faybk¡kby�ĉ_�fabnkckabl�kqq_nkec_hs�gcaj��ad��kb�ĉ_�epp_fc_n�ed_e�ebn�backps�d_jadc�ĉ_�fabnkckab�ca�ĉ_�~{b_dl�̀abgcdrfckab�zebey_d�ebn�xdf̂kc_fc�ap�ĉ_�fabnkckabwkb�{dkckbyw�]̂_�~{b_d�ĝehh�eddeby_�pad�ĉ_�qec_dkeh�ca�i_�c_gc_n�ebn�kp�ĉ_�c_gc�d_v_ehg�ĉec�ĉ_�qec_dkeh�kg�e�̂e¡ednarg�qec_dkeh�ad�grigcebf_�{̂kf̂�̂eg�bac�i__b�d_bn_d_n�̂edqh_ggl�ĉ_�~{b_d�ĝehh�jes�pad�ĉ_�c_gc£�aĉ_d{kg_l�ĉ_�̀abcdefcad�ĝehh�i_ed�ĉ_�fagc�ap�ĉ_�c_gc�ebn�ĉ_�̀abcdefc��rq�ĝehh�i_�d_nrf_n�is�ĉ_�eqarbc�ap�ĉec�fagcw�]̂_�̀abcdefcad�ĝehh�faqjhs�{kĉ�ĉ_�d_egabeih_�kbgcdrfckabg�ap�ĉ_�~{b_d�epc_d�ĉ_�c_gc�kg�fabnrfc_nw�]̂kg��_fckab�ĝehh�bac�ejjhs�kb�ĉ_�feg_�ap�egi_gcag�{̂kf̂�kg�ca�i_�d_qav_n�ebn�nkgjag_n�ap�eg�jedc�ap�ĉ_��ad��ap�ĉ_�̀abcdefcwX�YZ[�[\�¤jab�d_f_kjc�ap�ĉ_�̀abcdefcadmg�{dkcc_b�backf_l�ĉ_�~{b_d�ĝehh�aicekb�ĉ_�g_dvkf_g�ap�e�hkf_bg_n�heiadecads�ca�v_dkps�ĉ_�e�jd_g_bf_�ad�eig_bf_�ap�ĉ_�qec_dkeh�ad�grigcebf_�d_jadc_n�is�ĉ_�̀abcdefcad�ebnl�kb�ĉ_�_v_bc�grf̂�qec_dkeh�ad�grigcebf_�kg�parbn�ca�i_�jd_g_bcl�ca�ferg_�kc�ca�i_�d_bn_d_n�̂edqh_ggw�¤bh_gg�aĉ_d{kg_�d_�rkd_n�is�ĉ_�̀abcdefc��afrq_bcgl�ĉ_�~{b_d�ĝehh�prdbkĝ�kb�{dkckby�ca�ĉ_�̀abcdefcadl�̀abgcdrfckab�zebey_d�ebn�xdf̂kc_fc�ĉ_�beq_g�ebn��rehkpkfeckabg�ap�j_dgabg�ad�_bckck_g�{̂a�ed_�ca�j_dpadq�c_gcg�v_dkpskby�ĉ_�jd_g_bf_�ad�eig_bf_�ap�ĉ_�qec_dkeh�ad�grigcebf_�ad�{̂a�ed_�ca�j_dpadq�ĉ_�ceg��ap�d_qaveh�ad�gep_�fabcekbq_bc�ap�ĉ_�qec_dkeh�ad�grigcebf_w�]̂_�̀abcdefcadl�ĉ_�àbgcdrfckab�zebey_d�ebn�ĉ_�xdf̂kc_fc�{khh�jdaqjchs�d_jhs�ca�ĉ_�~{b_d�kb�{dkckby�gceckby�{̂_ĉ_d�ad�bac�ebs�ap�ĉ_q�êg�d_egabeih_�ait_fckab�ca�ĉ_�j_dgabg�ad�_bckck_g�jdajag_n�is�ĉ_�~{b_dw��p�ĉ_�̀abcdefcadl�̀abgcdrfckab�zebey_d�ad�xdf̂kc_fc�̂eg�eb�ait_fckab�ca�e�j_dgab�ad�_bckcs�jdajag_n�is�ĉ_�~{b_dl�ĉ_�~{b_d�ĝehh�jdajag_�ebaĉ_d�ca�{̂aq�ĉ_�
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XYZ[\]̂[Y\_�[̀a�XYZb[\ĉ[dYZ�e]Z]fa\�]Zg�[̀a�h\̂̀d[â[�̀]ia�ZY�\a]bYZ]jka�Yjlâ[dYZm�n àZ�[̀a�o][a\d]k�Y\�bcjb[]Ẑa�]̀b�jaaZ�\aZga\ag�̀]\okabb_�nY\p�dZ�[̀a�]qqâ[ag�]\a]�b̀]kk�\abcoa�crYZ�s\d[[aZ�]f\aaoaZ[�Yq�[̀a�tsZa\�]Zg�XYZ[\]̂[Y\m�uv�X̀]Zfa�t\ga\_�[̀a�XYZ[\]̂[�wdoa�b̀]kk�ja�ax[aZgag�]rr\Yr\d][akv�]Zg�[̀a�XYZ[\]̂[�yco�b̀]kk�ja�dẐ\a]bag�jv�dZ�[̀a�]oYcZ[�Yq�[̀a�XYZ[\]̂[Y\zb�\a]bYZ]jka�]ggd[dYZ]k�̂Yb[b�Yq�b̀c[gYsZ_�gak]v_�b̀c[{gYsZ_�gak]v�]Zg�b[]\[{crm|�}~�����wY�[̀a�qckkab[�ax[aZ[�ra\od[[ag�jv�k]s_�jc[�YZkv�[Y�[̀a�ax[aZ[�Yq�]i]dk]jka�dZbc\]Ẑa�r\Ŷaagb_�[̀a�tsZa\�b̀]kk�dZgaoZdqv�]Zg�̀Ykg�̀]\okabb�[̀a�XYZ[\]̂[Y\_�ycĵYZ[\]̂[Y\b_�XYZb[\ĉ[dYZ�e]Z]fa\_�h\̂̀ d[â[_�[̀ad\�̂YZbck[]Z[b_�]Zg�]faZ[b�]Zg�aorkYvaab�Yq�]Zv�Yq�[̀ao�q\Yo�]Zg�]f]dZb[�̂k]dob_�g]o]fab_�kYbbab_�kYbbab�]Zg�axraZbab_�dẐkcgdZf�jc[�ZY[�kdod[ag�[Y�][[Y\Zavbz�qaab_�]\dbdZf�Yc[�Yq�Y\�\abck[dZf�q\Yo�ra\qY\o]Ẑa�Yq�[̀a�nY\p�dZ�[̀a�]qqâ[ag�]\a]�dq�dZ�q]̂[�[̀a�o][a\d]k�Y\�bcjb[]Ẑa�r\abaZ[b�[̀a�\dbp�Yq�jYgdkv�dZlc\v�Y\�ga][̀�]b�gab̂\djag�dZ�yâ[dYZ���m�m��]Zg�̀]b�ZY[�jaaZ�\aZga\ag�̀]\okabb_�r\Yidgag�[̀][�bĉ �̀̂k]do_�g]o]fa_�kYbb_�Y\�axraZba�[̀a�ra\bYZ�baapdZf�dZgaoZdqd̂][dYZ������gdg�ZY[�j\dZf�bĉ �̀o][a\d]k�YZ[Y�[̀a��\Ylâ[�bd[a������[doakv�r\Yidgag�ZY[d̂a�Yq�[̀a�̂YZgd[dYZ�]Zg�b[Yrrag�nY\p�dZ�[̀a�]qqâ[ag�]\a]�]b�\a�cd\ag�jv�yâ[dYZ���m�m���]Zg�����̀]b�]�̂k]do_�g]o]fa_�kYbb�Y\�axraZba�[̀][�db�][[\djc[]jka�[Y�jYgdkv�dZlc\v_�bd̂pZabb_�gdba]ba�Y\�ga][̀_�Y\�[Y�dZlc\v�[Y�Y\�gab[\ĉ[dYZ�Yq�[]Zfdjka�r\Yra\[v��Y[̀a\�[̀]Z�[̀a�nY\p�d[bakq�_�ax̂ar[�d[bakq�m�ẁa�tsZa\�b̀]kk�̀]ia�ZY�dZgaoZd[v�Yjkdf][dYZ�[Y�[̀a�ax[aZ[�[̀][�bĉ �̀g]o]fa_�kYbb_�kYbb�Y\�axraZba�db�gca�[Y�[̀a�q]ck[�Y\�ZafkdfaẐa�Yq�[̀a�r]\[v�baapdZf�dZgaoZd[vmdZgaoZd[v�Y\�[̀a�q]ck[�Y\�ZafkdfaẐa�Yq�]�[̀d\g�r]\[v�qY\�s̀Yo�[̀a�tsZa\�db�ZY[�\abrYZbdjkam|�}~�����ẁa�tsZa\�b̀]kk�ZY[�ja�\abrYZbdjka�cZga\�[̀db�yâ[dYZ���m��qY\�̀]�]\gYcb�o][a\d]kb�Y\�bcjb[]Ẑab�[̀a�XYZ[\]̂[Y\�j\dZfb�[Y�[̀a�bd[a�cZkabb�bĉ �̀o][a\d]kb�Y\�bcjb[]Ẑab�]\a�\a�cd\ag�jv�[̀a�XYZ[\]̂[��ŶcoaZ[bm�ẁa�tsZa\�b̀]kk�ja�\abrYZbdjka�qY\�̀]�]\gYcb�o][a\d]kb�Y\�bcjb[]Ẑab�\a�cd\ag�jv�[̀a�XYZ[\]̂[��ŶcoaZ[b_�ax̂ar[�[Y�[̀a�ax[aZ[�Yq�[̀a�XYZ[\]̂[Y\zb�q]ck[�Y\�ZafkdfaẐa�dZ�[̀a�cba�]Zg�̀]ZgkdZf�Yq�bĉ �̀o][a\d]kb�Y\�bcjb[]Ẑabm|�}~�����ẁa�XYZ[\]̂[Y\�b̀]kk�\adojc\ba�dZgaoZdqv�[̀a�tsZa\�qY\�[̀a�̂Yb[�]Zg�axraZba�[̀a�tsZa\�dẐc\b�����qY\�\aoagd][dYZ�Yq�̀]�]\gYcb�o][a\d]kb�Y\�bcjb[]Ẑab�]�o][a\d]k�Y\�bcjb[]Ẑa�[̀a�XYZ[\]̂[Y\�j\dZfb�[Y�[̀a�bd[a�]Zg�ZafkdfaZ[kv�̀]Zgkab_�Y\�����s̀a\a�[̀a�XYZ[\]̂[Y\�q]dkb�[Y�ra\qY\o�d[b�Yjkdf][dYZb�cZga\�yâ[dYZ���m�m�_�ax̂ar[�[Y�[̀a�ax[aZ[�[̀][�[̀a�̂Yb[�]Zg�axraZba�]\a�gca�[Y�[̀a�tsZa\zb�q]ck[�Y\�ZafkdfaẐam|�}~������q_�sd[̀Yc[�ZafkdfaẐa�Y\�q]ck[�YZ�[̀a�r]\[�Yq�[̀a�XYZ[\]̂[Y\_�[̀a�XYZ[\]̂[Y\�db�̀akg�kd]jka�jv�]�fYia\ZoaZ[�]faẐv�qY\�[̀a�̂Yb[�Yq�\aoagd][dYZ�Yq�]�̀]�]\gYcb�o][a\d]k�Y\�bcjb[]Ẑa��[̀][�s]b�ZY[�j\Ycf̀[�[Y�[̀a�bd[a�jv�[̀a�XYZ[\]̂[Y\�Y\�[̀Yba�qY\�s̀Yo�[̀a�XYZ[\]̂[Y\�db�\abrYZbdjka��bYkakv�jv�\a]bYZ�Yq�ra\qY\odZf�nY\p�]b�\a�cd\ag�jv�[̀a�XYZ[\]̂[��ŶcoaZ[b_�[̀a�tsZa\�b̀]kk�\adojc\ba�[̀a�XYZ[\]̂[Y\�qY\�]kk�̂Yb[�]Zg�axraZba�[̀a\ajv�dẐc\\agm|�}~�����ẁa�XYZ[\]̂[Y\�b̀]kk�ZY[dqv�[̀a�tsZa\�Yq�]Zv�b[Y\]fa_�cba_�Y\�gdb̂Yia\v�Yq�̀]�]\gYcb�o][a\d]k�YZ�[̀a��\Ylâ[�bd[a�s̀ d̂̀�[̀a�XYZ[\]̂[Y\�pZYsb�Y\�\a]bYZ]jkv�b̀Yckg�pZYs�̂Yckg�̂]cba�jYgdkv�dZlc\v�Y\�ga][̀�]Zg�Yq�]Zv�dZlc\v�Y\�ga][̀�][[\djc[]jka�[Y�]Zv�bĉ �̀̀]�]\gYcb�o][a\d]km|�}~�����ẁa�XYZ[\]̂[Y\�b̀]kk�[]pa�]kk�\a]bYZ]jka�r\â]c[dYZb�]Zg�oa]bc\ab�[Y�r\aiaZ[�]Zv�̂YZ[]odZ][dYZ�jv�Y\�br\a]g�Y\�gdb[c\j]Ẑa�Yq�̀]�]\gYcb�Y\�rY[aZ[d]kkv�̀]�]\gYcb�bcjb[]Ẑab�Y\�o][a\d]kb�b[Y\ag_�cbag_�Y\�gdb̂Yia\ag�YZ�[̀a��\Ylâ[�bd[am|�}~������Y\�[̀a�]iYdg]Ẑa�Yq�]Zv�gYcj[_�Xt���{���b̀]kk�ZY[�ja�̂YZbdga\ag�]��]�]\gYcb�e][a\d]k�qY\�rc\rYbab�Yq�[̀db�h\[d̂ka���m�m��������Z�]Z�aoa\faẐv�]qqâ[dZf�b]qa[v�Yq�ra\bYZb�Y\�r\Yra\[v_�[̀a�XYZ[\]̂[Y\�b̀]kk�]̂[_�][�[̀a�XYZ[\]̂[Y\zb�gdb̂\a[dYZ_�[Y�r\aiaZ[�[̀\a][aZag�g]o]fa_�dZlc\v_�Y\�kYbbm�hggd[dYZ]k�̂YoraZb][dYZ�Y\�ax[aZbdYZ�Yq�[doa�̂k]doag�jv�[̀a�XYZ[\]̂[Y\�YZ�]̂ ŶcZ[�Yq�]Z�aoa\faẐv�b̀]kk�ja�ga[a\odZag�]b�r\Yidgag�dZ�h\[d̂ka����]Zg�h\[d̂ka��m|�}~���}�ẁa�XYZ[\]̂[Y\�b̀]kk�r\Yidga�][�[̀a�bd[a_�bĉ �̀a�cdroaZ[�]Zg�oagd̂]k�q]̂dkd[dab�]b�]\a�Zâabb]\v�[Y�bcrrkv�qd\b[{]dg�ba\id̂a�[Y�]ZvYZa�][�[̀a�nY\pm|�}~�����ẁa�XYZ[\]̂[Y\�ocb[�r\Yor[kv�\arY\[�dZ�s\d[dZf�[Y�[̀a�XYZb[\ĉ[dYZ�e]Z]fa\�]kk�aoa\faẐdab�s̀][bYaia\�]\dbdZf�Yc[�Yq_�Y\�dZ�̂YZZâ[dYZ�sd[̀�[̀a�ra\qY\o]Ẑa�Yq�[̀a�nY\p_�s̀a[̀a\�YZ_�Y\�]gl]̂aZ[�[Y�[̀a�bd[a_�s̀ d̂̀ �̂]cbag�ga][̀_�ra\bYZ]k�dZlc\v�Y\�r\Yra\[v�g]o]fab_�fdidZf�qckk�ga[]dkb�]Zg�b[][aoaZ[b�Yq�sd[Zabbabm��Z�]ggd[dYZ_�dq�ga][̀_�dZlc\v_�Y\�g]o]fab�]\a�̂]cbag_�[̀a�aoa\faẐv�b̀]kk�ja�\arY\[ag�dooagd][akv�[Y�[̀a�XYZb[\ĉ[dYZ�e]Z]fa\_�tsZa\_�]Zg�h\̂̀ d[â[m
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X�YZ[\[]�̂_�̀_�abacda_ef�̀ggaehi_d�j̀gahf�kg�lacjk_j�kc�lcklachfm�hna�ok_hc̀ehkc�jǹpp�̀ehm�̀h�hna�ok_hc̀ehkcqj�rijecahik_m�hk�lcasa_h�hncàha_ar�r̀b̀dam�i_tucf�kc�pkjjv�wrrihik_̀p�ekbla_j̀hik_�kc�axha_jik_�kg�hiba�ep̀ibar�yf�hna�ok_hc̀ehkc�k_�̀eeku_h�kg�̀_�abacda_ef�jǹpp�ya�rahacbi_ar�̀j�lcksirar�i_�wchiepa�z{�̀_r�wchiepa�|vX�YZ[\[\�wpp�gica�̀_r�abacda_ef�̀eeajjm�i_epuri_d�ck̀rjm�cidnhj}kg}~̀fm�ekccirkcjm�rkkcjm�̀_r�jh̀icjm�̀_r�̀pp�axijhi_d�gica�_̀r�jbk�a�rahaehik_�jfjhabj�jǹpp�ya�b̀i_h̀i_ar�̀h�̀pp�hibaj�i_�̀eekcr̀_ea�~ihn�gica�j̀gahf�p̀~jv�̂g�hna��kc��ca�uicaj�hna�hablkc̀cf�kyjhcuehik_�kg�̀_f�gica�̀_r�abacda_ef�̀eeajj�kc�axijhi_d�gica�̀_r�jbk�a�rahaehik_�jfjhabjm�hna�ok_jhcuehik_�� _̀̀dac�jǹpp�ya�_khigiar�̀h�pàjh�|��nkucj�i_�̀rs̀_eav�X�YY[Y[Y��na�ok_hc̀ehkc�jǹpp�luceǹja�̀_r�b̀i_h̀i_�i_juc̀_ea�kg�hna�hflaj�̀_r�pibihj�kg�pìyipihfm�ek_h̀i_i_d�hna�a_rkcjaba_hjm�̀_r�juytaeh�hk�hna�hacbj�̀_r�ek_rihik_jm�̀j�rajeciyar�i_�hna�wdcaaba_h�kc�apja~naca�i_�hna�ok_hc̀eh��keuba_hjv��na�ok_hc̀ehkc�jǹpp�luceǹja�̀_r�b̀i_h̀i_�hna�ca�uicar�i_juc̀_ea�gckb�̀_�i_juc̀_ea�ekbl̀_f�kc�i_juc̀_ea�ekbl̀_iaj�p̀~guppf�̀uhnkci�ar�hk�ijjua�i_juc̀_ea�i_�hna�tucijriehik_�~naca�hna��cktaeh�ij�pkèharv��na��~_acm�ok_jhcuehik_�� _̀̀dac�̀_r�ok_jhcuehik_�� _̀̀dacqj�ek_juph̀_hjm�̀_r�hna�wcenihaeh�̀_r�wcenihaehqj�ek_juph̀_hjm�jǹpp�ya�_̀bar�̀j�̀rrihik_̀p�i_jucarj�u_rac�hna�ok_hc̀ehkcqj�ekbbaceìp�da_ac̀p�pìyipihf�lkpief�kc�̀j�khnac~ija�rajeciyar�i_�hna�ok_hc̀eh��keuba_hjv̀dcaaj�hk�jaeuca�̀_r�b̀i_h̀i_m�̀h�ok_hc̀ehkcqj�k~_�axla_jam�̀pp�i_juc̀_ea�eksac̀da�ca�uicar�i_�hnij�wchiepa�zz�gckb�k_a�kc�bkca�i_juc̀_ea�ekbl̀_iaj�piea_jar�̀_r�̀rbihhar�hk�~ciha�juen�i_juc̀_ea�i_��a~��kc���h̀hav��̂_jucacj�bujh�èccf�̀_�wv�v��ajh��i_̀_eìp��hca_dhn�c̀hi_d�kg�w}�kc�nidnacv���na�ok_hc̀ehkcqj�i_juc̀_ea�bujh�i_epura�hna�gkppk~i_dm�~ihnkuh�pibih̀hik_m�̀_r�bujh�ya�~cihha_�~ihn�pibihj�_k�pajj�hǹ_�jlaeigiar�i_��aehik_�zzvzv��[Y ep̀ibj�u_rac�~kc�acjq�ekbla_j̀hik_m�rij̀yipihf�ya_agihm�̀_r�khnac�jibip̀c�ablpkfaa�ya_agih�̀ehj�̀llpièypa�hk�hna��kc��hk�ya�lacgkcbarm�i_epuri_dm�~ihnkuh�pibih̀hik_m�ep̀ibj�yf�hna�ablpkfaaj�kg�lcis̀ha�a_hihiaj�lacgkcbi_d��kc��̀h�hna�jiha�hǹh�̀ca�axablh�gckb�~kc�acjq�ekbla_j̀hik_�i_juc̀_ea�eksac̀da�ca�uicaba_hj�k_�̀eeku_h�kg�_ubyac�kg�ablpkfaaj�kc�keeul̀hik_m�~nien�a_hihiaj�bujh�b̀i_h̀i_�skpu_h̀cf�ekbla_j̀hik_�eksac̀da�̀h�hna�j̀ba�pibihj�jlaeigiar�gkc�b̀_r̀hkcf�eksac̀da�gkc�hna�ruc̀hik_�kg�hna��cktaeh�[� ep̀ibj�gkc�r̀b̀daj�yaèuja�kg�ykripf�i_tucfm�keeul̀hik_̀p�jie�_ajj�kc�rijàjam�kc�ràhn�kg�hna�ok_hc̀ehkcqj�ablpkfaaj�[] ep̀ibj�gkc�r̀b̀daj�yaèuja�kg�ykripf�i_tucfm�jie�_ajjm�rijàjam�kc�ràhn�kg�̀_f�lacjk_�khnac�hǹ_�hna�ok_hc̀ehkcqj�ablpkfaaj�[\ ep̀ibj�gkc�r̀b̀daj�i_jucar�yf�ujùp�lacjk_̀p�i_tucf�pìyipihf�eksac̀da�jujh̀i_ar��z��yf�̀�lacjk_�̀j�̀�cajuph�kg�_̀�kgga_ja�ricaehpf�kc�i_ricaehpf�cap̀har�hk�ablpkfba_h�kg�juen�lacjk_�yf�hna�ok_hc̀ehkcm�kc�����yf�̀_khnac�lacjk_�[� ep̀ibj�gkc�r̀b̀dajm�khnac�hǹ_�hk�hna��kc��ihjapgm�yaèuja�kg�i_tucf�hk�kc�rajhcuehik_�kg�h̀_diypa�lcklachfm�i_epuri_d�cajuphi_d�pkjj�kg�uja�cajuphi_d�[� ep̀ibj�gkc�r̀b̀daj�yaèuja�kg�ykripf�i_tucfm�ràhn�kg�̀�lacjk_m�kc�lcklachf�r̀b̀da�̀ciji_d�kuh�kg�k~_acjnilm�b̀i_ha_̀_eam�kc�uja�kg�̀�bkhkc�saniepa��̀_r[� ep̀ibj�i_skpsi_d�ek_hc̀ehùp�pìyipihf�̀llpièypa�hk�hna�ok_hc̀ehkcqj�kypid̀hik_j�u_rac��aehik_��vz�v[� w�guppf�ekblpahar��a~��kc��ok_jhcuehik_�oachigièha�kg��ìyipihf�̂_juc̀_ea�wrra_rub��wekcr��{{���z��z{��bujh�ya�i_epurar�~ihn�hna�eachigièhaj�kg�i_juc̀_eav���kc�̀_f��faj��̀_j~acj�k_�̂habj���hnckudn���k_�hnij��kcb� �̀rrihik_̀p�rah̀ipj�bujh�ya�lcksirar�i_�~cihi_dv���k�axepujik_jm�cajhciehik_j�̀_r�kc�bkrigièhik_j�hk�eksac̀daj�~ipp�ya�̀eealharv[¡�����¢£¤¥¤�¦£§�̈©ª«¬®«�©¬�̄°±®©ª«¬®«�²ª³©́³§µ�µ±§µ«©µ¶�«·§�²ªµ°¬ª®§�¬§̧°²¬§¹�±º�µ§®«²©ª�»»¼»�µ·́́�µ½§®²¾²®́́º�²ª®́°¹§�«·§�¿©¬¹µ�µ±§µ«©µ�±«§À§ª«�¿©¬Á�ª¹�µ·́́�µ½§®²¾º�ªº�́²À²««²©ªµ�©ª�®©À½́§«§¹�©½§¬«²©ª�«²À§¼�Â¾�«·§¬§�²µ��́²À²««²©ª�²«�¿²́́�±§�«�«·§�©¿ª§¬Ãµ�¹²µ®¬§«²©ª�«©�®®§½«�©¬�¬§Ä§®«�«·«�²́À²««²©ª¼�vz����̂_juc̀_ea�bujh�cab̀i_�i_�aggaeh�̀h�pàjh�u_hip�gi_̀p�l̀fba_h�̀_r�̀pp�ihabj�hnacàghac�~na_�hna�ek_hc̀ehkc�b̀f�ya�ekccaehi_dm�cabksi_d�kc�calp̀ei_d�ragaehisa�~kc��i_�̀eekcr̀_ea�~ihn�hnij�rkeuba_hm�̀_r�vzz����ìyipihf�i_juc̀_ea�jǹpp�i_epura�̀pp�b̀tkc�risijik_j�kg�eksac̀da�̀_r�ya�k_�̀�ekblcana_jisa�ỳjij�i_epuri_d��vz��cabijaj�klac̀hik_j�~ihnkuh�axepujik_�kg�xmem�̀_r�u�eksac̀da�v��̂_rala_ra_h�ok_hc̀ehkcj��ckhaehisa�v���ckruehj�̀_r�ekblpahar�klac̀hik_�v���acjk_̀p�̂_tucf��ìyipihf��v{��~_arm�_k_}k~_ar�̀_r�k~_ar�bkhkc�saniepajv|��ck̀r�gkcb�lcklachf�r̀b̀da�i_epuri_d�ekblpahar�klac̀hik_j��
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X�YYZYZ[�\]̂�_̀abcdeb̀c�f]dgg�hc̀ijk̂�flĉbm�ǹakf�̀o�b]̂�bmĥfp�òc�fle]�ĥadg�flqfp�dak�flnr̂eb�b̀�fle]�b̂cqf�dak�èakjbj̀af�df�ĉsljĉk�nm�b]̂�_̀abcdeb�t̀elq̂abfu�\]̂�_̀abcdeb̀c�f]dgg�hlce]df̂�dak�qdjabdja�b]̂�ĉsljĉk�ǹakf�oc̀q�d�èqhdam�̀c�èqhdaĵf�gdvolggm�dlb]̀cjŵk�b̀�jffl̂�flĉbm�ǹakf�ja�b]̂�rlcjfkjebj̀a�v]̂ĉ�b]̂�xc̀r̂eb�jf�g̀edb̂ku_̀îcdŷfp�v]̂b]̂c�vcjbb̂a�̀a�da�̀eelcĉaê�̀c�egdjqfzqdk̂�ndfjfp�qlfb�n̂�qdjabdjâk�vjb]̀lb�jab̂cclhbj̀a�oc̀q�b]̂�kdb̂�̀o�èqq̂aêq̂ab�̀o�b]̂�{ c̀|�labjg�b]̂�kdb̂�̀o�ojadg�hdmq̂ab�dak�b̂cqjadbj̀a�̀o�dam�èîcdŷ�ĉsljĉk�b̀�n̂�qdjabdjâk�dob̂c�ojadg�hdmq̂abu�_gdjqfzqdk̂�èîcdŷ�vjgg�̀agm�n̂�dgg̀v̂k�v]̂a�b]̂�_̀abcdeb̀c�k̂q̀ afbcdb̂f�b]db�̀eelcĉaêzndf̂k�èîcdŷ�jf�àb�didjgdnĝ�òc�d�fĥejoje�bmĥ�̀o�ĉsljĉk�èîcdŷu�\]̂�jaflcdaê�ĉsljĉk�nm�}̂ebj̀a�~~u~u~�qlfb�n̂�vcjbb̂a�òc�àb�ĝff�b]da�b]̂�ògg̀vjay�gjqjbfp�̀c�yĉdb̂c�gjqjbf�df�qdm�n̂�ĉsljĉk�nm�gdvp�dak�jaeglk̂�b]̂�ògg̀vjay�b̂cqf�ZY ����������������������������Z���eelcĉaêzndf̂k�_̀qq̂cejdg��̂âcdg��jdnjgjbm�èîcdŷ�b̀�jaeglk̂�ǹkjgm�jarlcmp�ĥcf̀adg�jarlcmp�dak�hc̀ĥcbm�kdqdŷ�dhhgjednĝ�b̀�̀aỳjay�̀ĥcdbj̀afp�hc̀klebf���èqhĝb̂k�h̀̂cdbj̀afp�dak�èabcdebldg�gjdnjgjbmp�dgg�vjb]�d�ĥczhc̀r̂eb�dyyĉydb̂�̂ak̀cf̂q̂abu��̀��_��̂�eglfj̀a�jf�dgg̀v̂k�òc�̂�hg̀fj̀ap�èggdhf̂p�dak�lak̂cyc̀lak�̀ĥcdbj̀afu�xc̀klebf�dak�_̀qhĝb̂k��ĥcdbj̀af�èîcdŷ�qlfb�n̂�qdjabdjâk�ja�òcê�òc�d�qjajqlq�̀o�bv̀�����m̂dcf�ògg̀vjay��jadg�_̀qhĝbj̀a�̀o�b]̂�xc̀r̂ebu���jajqlq�gjqjbf�dĉ���p���p��� �̂âcdg��yyĉydb̂��p���p��� xc̀klebf�dak�_̀qhĝb̂k��ĥcdbj̀af��yyĉydb̂�~p���p��� x̂cf̀adg�dak��kîcbjfjay��arlcm�~p���p���  de]��eelcĉaê�~p���p�������x̂cf̀adg�dak��kîcbjfjay��arlcm����~��p��� �jĉ�tdqdŷ��dam�̀â�ojĉ�������~�p��� � k̂jedg� �ĥaf̂��dam�̀â�ĥcf̀a�Z[ ¡¢������������������Z��£̀kjgm��arlcm�dak�xc̀ĥcbm�tdqdŷ�èîcdŷ�òc�b]̂�_̀abcdeb̀c�df�b]̂�̀vâc�̀c�ĝff̂̂ �ò�dlb̀q̀ njĝfp�bcle|fp�bcdjĝcfp�f̂gozhc̀ĥgĝk�_̀abcdeb̀c¤f�̂sljhq̂abp�dak�dgg�̀b]̂c�̀vâk�dak�àaz̀vâk�î]jeĝf�ĉyjfb̂ĉk�òc�lf̂�̀a�b]̂�hlngje�]jy]vdm�dak¥̀c�lf̂k�ja�̀ĥcdbj̀af�ĉgdbjay�b̀�b]̂�_̀abcdeb̀c¤f�{ c̀|p�vjb]�d�qjajqlq�_̀qnjâk�}jayĝ��jqjb�̀o��~p���p���u��o�dam�fle]�î]jeĝf�dĉ�b̀�n̂�lf̂k�b̀�bcdafh̀cb�]dwdck̀lf�qdb̂cjdgfp�b]̂�_̀abcdeb̀c�f]dgg�dgf̀�hc̀ijk̂�h̀gglbj̀a�gjdnjgjbm�nc̀dk̂âk�èîcdŷ�̂ijk̂aêk�nm��}���̀cq�_��¦¦�§̈u�Z© ª«��¬¬�������������®���̄�����������������Z���jajqlq�gjqjbf�dĉ��°p���p����̂de]��eelcĉaê�dak��°p���p����òc�ŷâcdg�èafbclebj̀a�dak�à�v̀c|�db�̂ĝidbj̀a��~�fb̀cm�±�~��ô̂b��̀c�xc̀r̂eb�idgl̂f�ĝff�b]da�̀c�̂sldg�b̀��~p���p���u�~�p���p��� d̂e]��eelcĉaê�dak��~�p���p�����yyĉydb̂�òc�]jy]�cjf|�èafbclebj̀ap�v̀c|�db�̂ĝidbj̀a��²~�fb̀cm�̀c�~��ô̂b��̀c�xc̀r̂eb�idgl̂f�yĉdb̂c�b]da��~p���p���u���qnĉggd¥ �êff�èîcdŷ�f]dgg�n̂�̀a�d�ògg̀vzòcq�ndfjfuZ³ �́�µ��¬¶����·��¬�����ZY �́�µ��¬¶����·��¬������̧�¹¢�������¬Z��\̀�èqhgm�vjb]�b]̂��̂v�º̀c|�}bdb̂�{ c̀|̂cf¤�_̀qĥafdbj̀a��dvp�b]̂�_̀abcdeb̀c�qlfb��~��n̂�ĝydggm�̂�̂qhb�oc̀q�̀nbdjajay�v̀c|̂cf¤�èqĥafdbj̀a�jaflcdaê�èîcdŷp�̀c�����̀nbdja�fle]�èîcdŷ�oc̀q�jaflcdaê�edccĵcfp�̀c��»��n̂�f̂gozjaflĉk�̀c�hdcbjejhdb̂�ja�da�dlb]̀cjŵk�yc̀lh�f̂gozjaflcdaê�hgdau��jajqlq�gjqjbdbj̀af�dĉ���������� £̀kjgm��arlcm�nm��eejk̂ab���°��p���� de]��eejk̂ab�£̀kjgm��arlcm�nm�tjf̂df̂���°��p���� de]� qhg̀m̂ �̂£̀kjgm��arlcm�nm�tjf̂df̂���°��p����x̀gjem��jqjb��Z[ �́�µ��¬¶����·��¬��������¼���½��ª¼�����Z��\̀�k̂q̀ afbcdb̂�èqhgjdaê�vjb]�b]̂��̂v�º̀c|�}bdb̂�{ c̀|̂cf¤�_̀qĥafdbj̀a��dvp�b]̂�_̀abcdeb̀c�qlfb�hc̀ijk̂�¾¿À�̀o�b]̂�ògg̀vjay�òcqf�b̀�b]̂��vâc�ZY ÁÂÃÄÀÅ�_ z���p�Æ�oojkdijb��̀c��̂v�º̀c|� abjbĵf��ak��am��lb��o�}bdb̂� abjbĵf�{jb]��̀� qhg̀m̂ f̂p�\]db��̂v�º̀c|�}bdb̂�{ c̀|̂cf¤�_̀qĥafdbj̀a��ak¥�c�tjfdnjgjbm�£̂âojbf��aflcdaê�_̀îcdŷ��f��̀b�Ç̂sljĉkÆÈ�¾Å�_ z���p�Æ�oojkdijb�\]db��a��lbz�oz}bdb̂��c��̀ĉjya� qhg̀m̂c�{ c̀|jay��a��̂v�º̀c|�}bdb̂�t̀ f̂��̀b�Ç̂sljĉ�}ĥejoje��̂v�º̀c|�}bdb̂�{ c̀|̂cf¤�_̀qĥafdbj̀a��ak¥�c�tjfdnjgjbm�£̂âojbf��aflcdaê�_̀îcdŷÆ��̂jb]̂c�doojkdijb�qlfb�n̂�fbdqĥk�df�ĉêjîk�nm�b]̂��̂v�º̀c|�}bdb̂�{ c̀|̂cf¤�_̀qĥafdbj̀a�£̀dck�È�¾ÅZ[ ÁÂÃÄÀÅ�_z~�°z�p�Æ_̂cbjojedb̂�̀o��º}�{ c̀|̂cf¤�_̀qĥafdbj̀a��aflcdaê�_̀îcdŷÆ��òc�̂qhg̀m̂cf�jaflĉk�òc�v̀c|̂cf¤�èqĥafdbj̀a�b]c̀ly]�d�hcjidb̂�jaflcdaê�edccĵc�±�b]̂�_̀abcdeb̀c¤f�jaflcdaê�edccĵc�qlfb�f̂ak�b]jf�òcq�b̀�b]̂��vâc�p¾Å��z�Éu»p�Æ�̂v�º̀c|�}bdb̂��aflcdaê��lak�_̂cbjojedb̂�̀o�
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YZ[\][̂_�̀Zab]ĉdefZc�̀Zg][dh]i�jkZ[�]ablZm][̂�fĉn[]o�kZ[�pZ[\][̂_�qZab]ĉdefZc�er[Znhr�er]�sede]�tĉn[dcq]�uncovw�xyz{ |}~��y�st�����ì][efkfqde]�Zk�YZ[\][̂_�̀Zab]ĉdefZc�s]lk�tĉn[dcq]�i�xy��st��������ì][efkfqde]�Zk��d[efqfbdefZc�fc�YZ[\][̂_�̀Zab]ĉdefZc��[Znb�s]lk�tĉn[dcq]�jkZ[�]ablZm][̂�bd[efqfbdefch�fc�h[Znb�̂]lk�fĉn[dcq]�kZ[�pZ[\][̂_�qZab]ĉdefZc���er]�̀Zce[dqeZ[_̂��[Znb�s]lk�tĉn[dcq]��oafcf̂e[deZ[�an̂e�̂]co�erf̂�kZ[a�eZ�er]��pc][v�z� �������������������������������z� ����������� �¡�¢����£�¤¥�����¡��z��¦Z�qZablm�pfer�er]�§]p�̈Z[\�sede]�©f̂dªflfem�«]c]kfê�¬dp��er]�Z̀ce[dqeZ[�an̂e�j�v�ª]�l]hdllm�]]abe�k[Za�Zªedfcfch�of̂dªflfem�ª]c]kfê�fĉn[dcq]�qZg][dh]��j�v�Zªedfc�n̂qr�qZg][dh]�k[Za�fĉn[dcq]�qd[[f][̂��Z[�j®v�ª]�̂]lk�fĉn[]o�z̄ ����������� �¡�¢����°�±���²���±�³�¡́�z��¦Z�o]aZĉe[de]�qZablfdcq]�pfer�er]�§]p�̈Z[\�sede]�©f̂dªflfem�«]c]kfê�¬dp��er]�̀Zce[dqeZ[�an̂e�b[Zgfo]�xµ��Zk�er]�kZllZpfch�kZ[â�eZ�er]��pc][¶z� |}~��y�̀·������i�kkfodgfe�uZ[�§]p�̈Z[\�·cefef]̂��co��cm��ne��k�sede]�·cefef]̂�Yfer�§Z�·ablZm]]̂��¦rde�§]p�̈Z[\�sede]�YZ[\][̂_�̀Zab]ĉdefZc��co̧�[�©f̂dªflfem�«]c]kfê�tĉn[dcq]�Z̀g][dh]�t̂�§Ze�¹]ºnf[]oi�xy�̀·������i�kkfodgfe�¦rde��c��ne��k�sede]��[�uZ[]fhc�·ablZm][�YZ[\fch�tc�§]p�̈Z[\�sede]�©Z]̂�§Ze�¹]ºnf[]�sb]qfkfq�§]p�̈Z[\�sede]�YZ[\][̂_�̀Zab]ĉdefZc��co̧�[�©f̂dªflfem�«]c]kfê�tĉn[dcq]�̀Zg][dh]i�j]fer][�dkkfodgfe�an̂e�ª]�̂edab]o�d̂�[]q]fg]o�ªm�er]�§]p�̈Z[\�sede]�YZ[\][̂_�̀Zab]ĉdefZc�«Zd[ovw�xyz̄ |}~��y�©«��������ì][efkfqde]�Zk�©f̂dªflfem�«]c]kfê�i�xy�©«�»��̧»�¼��ì][efkfqde]̧̀ dcq]lldefZc�Zk�tĉn[dcq]i�jer]�̀Zce[dqeZ[_̂�fĉn[dcq]�qd[[f][�an̂e�̂]co�]fer][�kZ[a�eZ�er]��pc][vw�xyz{ ©«�����j®̧�½v��ì][efkfqde]�Zk�©f̂dªflfem�«]c]kfê�s]lk�tĉn[dcq]�iz¾ ¿�À��³�¥��Á��������z��tk�er]�̀Zce[dqeZ[_̂�YZ[\�fcgZlg]̂�rdcolfch�Z[�of̂en[ªdcq]�Zk�d̂ª]̂eẐ�Z[�Zer][�rdÂd[oZn̂�ade][fdl̂��er]�̀Zce[dqeZ[�̂rdll�b[Zgfo]�ªZoflm�fcÃn[m�dco�b[Zb][em�odadh]�lfdªflfem�fĉn[dcq]�dbblfqdªl]�eZ�̂nqr�Zb][defZĉ��qZg][fch�ªZer�ZchZfch�Zb][defZĉ�dco�b[Zonqê�Ä�qZabl]e]o�Zb][defZĉ����[Zonqê�dco�̀Zabl]e]o��b][defZĉ�qZg][dh]�an̂e�ª]�adfcedfc]o�fc�kZ[q]�kZ[�d�afcfana�Zk�epZ�j�v�m]d[̂�kZllZpfch�ufcdl�̀Zabl]efZc�Zk�er]��[ZÃ]qe���̀Zg][dh]�an̂e�ª]�kZ[�lfafê�cZe�l]̂̂�erdc¶z� tk�qZg][]o�ªm�er]�̀Zce[dqeZ[_̂�naª[]llḑ]q]̂̂�lfdªflfem�bZlfqm¶Å��������� �]c][dl��hh[]hde]Å��������� ·dqr��qqn[[]cq]�Z[�tcqfo]ce¶z̄ tk�cZe�qZg][]o�ªm�er]�̀Zce[dqeZ[_̂�naª[]llḑ]q]̂̂�lfdªflfem�bZlfqm¶ÅÆ�������� �]c][dl��hh[]hde]ÅÆ�������� ·dqr��qqn[[]cq]�Z[�tcqfo]ce¶zÇ ÈÉ¡�����Ê����́��±������������Ê���́�z��¦r]�Ë̀ Ì�]qln̂fZc�an̂e�ª]�o]l]e]o��dco�er]�§da]o�tĉn[]ô�pfll�ª]�i§dcn]e�ÌcfZc�u[]]�sqrZZl�©f̂e[fqe�i�Ífcfana�lfafê�d[]¶Å��������� ·dqr��qqn[[]cq]Å½�������� �hh[]hde]Î���z�z{�ÌbZc�er]�[]ºn]̂e�Zk�dcm�b][̂Zc�Z[�]cefem�dbb]d[fch�eZ�ª]�d�bZe]cefdl�ª]c]kfqfd[m�Zk�ªZcô�qZg][fch�bdma]ce�Zk�ZªlfhdefZĉ�d[f̂fch�nco][�er]�̀Zce[dqe��er]�̀Zce[dqeZ[�̂rdll�b[Zabelm�kn[cf̂r�d�qZbm�Zk�er]�ªZcô�Z[�̂rdll�dnerZ[fÂ]�d�qZbm�eZ�ª]�kn[cf̂r]o�̀][efkfqde]̂�Zk�fĉn[dcq]�dqq]bedªl]�eZ�er]��pc][��eZh]er][�pfer�qZbf]̂�Zk�dll�fĉn[dcq]�bZlfqf]̂�b[Zqn[]o�ªm�er]�̀Zce[dqeZ[�bn[̂ndce�eZ�erf̂��[efql]�����fcqlnofch��pferZne�lfafedefZc��e][â��qZcofefZĉ��o]qld[defZĉ��[fo][̂��dco�]coZ[̂]a]cê��an̂e�ª]�̂nªafee]o�eZ�er]�̀Zĉe[nqefZc�Ídcdh][�kZ[�e[dĉafeedl�eZ�er]��pc][��pfer�qZbf]̂�eZ�er]��[qrfe]qe��b[fZ[�eZ�qZaa]cq]a]ce�Zk�er]�YZ[\���tk�dcm�Zk�er]�kZ[]hZfch�fĉn[dcq]�qZg][dh]̂�d[]�[]ºnf[]o�eZ�[]adfc�fc�kZ[q]�dke][�kfcdl�bdma]ce��dc�doofefZcdl�q][efkfqde]�]gfo]cqfch�qZcefcndefZc�Zk�̂nqr�qZg][dh]�an̂e�ª]�̂nªafee]o�pfer�er]�kfcdl��bblfqdefZc�kZ[��dma]ce�d̂�[]ºnf[]o�ªm�s]qefZc�¼���������tckZ[adefZc�qZcq][cfch�[]onqefZc�Zk�qZg][dh]�an̂e�ª]�kn[cf̂r]o�ªm�er]�̀Zce[dqeZ[�pfer�[]d̂Zcdªl]�b[Zabec]̂̂��tc�doofefZc�eZ�er]�̀][efkfqde]̂�Zk�tĉn[dcq]�dco�dqqZabdcmfch�oZqna]cê��er]�̀Zce[dqeZ[�̂rdll�b[Zgfo]�eZ�er]�̀][efkfqde]�ÏZlo][̂��Zc�d�efa]lm�ªd̂f̂��qZbf]̂�Zk�dcm�n̂ª̂]ºn]celm�f̂̂n]o�]coZ[̂]a]cê�erde�da]co�dcm�qZg][dh]̂�Z[�lfafê���tc�doofefZc¶z� ì][efkfqde]�ÏZlo][̂i�d[]�er]�§dcn]e�ÌcfZc�u[]]�sqrZZl�©f̂e[fqe������̀rn[qr�se[]]e��§dcn]e��§̈ ���¼�½��z̄ Z̀g][dh]̂�[]kl]qe]o�fc�q][efkfqde]̂�Zk�fĉn[dcq]�dco�nco][lmfch�bZlfqf]̂�an̂e�qZablm�pfer�dll�[]ºnf[]a]cê�Zk�erf̂��[efql]����z{ �ll�fĉn[dcq]�oZqna]cê�an̂e�ª]�]]qne]o�pfer�ÐÑÒÓÔÕÖ×ØÙ�̂fhcden[]̂�zÚ �ll�[]ºnf[]o�lfdªflfem�bZlfqf]̂�an̂e�ª]�]coZ[̂]o�eZ�b[Zgfo]�erde�dcm�§Zefq]�Zk�̀dcq]lldefZc�Z[�§Zefq]�Zk�§Zc�¹]c]pdl�hfg]c�eZ�er]�uf[̂e�§da]o�tĉn[]o�an̂e�dl̂Z�ª]�hfg]c�eZ�er]��oofefZcdl�tĉn[]ô�fo]cefkf]o�fc�s]qefZc������½���ÛxÜ}�Ý�xÞ�Ýßà���µáxyÝ�â�µ~Ý�âßÝ~�ã��Þßyµ}Ý��á�~x�~���Û�y~}Þ}àä~��åxæá�yÝçz� udfln[]�Zk�er]��pc][�eZ�ZªÃ]qe�eZ�er]�̀Zce[dqeZ[_̂�kdfln[]�eZ�kn[cf̂r�d�q][efkfqde]�Z[�Zer][�]gfo]cq]�Zk�[]ºnf[]o�fĉn[dcq]�qZg][dh]̂��Z[�eZ�ZªÃ]qe�eZ�dcm�o]k]qe�fc�̂nqr�q][efkfqde]�Z[�Zer][�]gfo]cq]��Z[�eZ�o]adco�[]q]fbe�Zk�
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YZ[\�[]̂_̀à[b_]�ĉ�c_\]̂�]d̀e]f[]g�̀Y�fc_�b�hb̀d]̂�ca�_\]�icf_̂b[_ĉjY�ckl̀mb_̀cf�_c�aẐf̀Y\�_\]�̂]nZ̀̂]e�f̀YẐbf[]�[cd]̂bm]Yo��pẐ_\]̂qĉ]g�fc_\̀fm�[cf_b̀f]e�̀f�_\̀Y�r̂_̀[l]�ss�̀qtcY]Y�cf�_\]�uhf]̂�b�eZ_v�ĉ�ckl̀mb_̀cf�_c�̂]d̀]h�bfv�[]̂_̀à[b_]Y�ĉ�c_\]̂�]d̀e]f[]�ca�̀fYẐbf[]�[cd]̂bm]Y�ĉ�_c�̀YYZ]�bfv�aĉqbl�btt̂cdbl�ĉ�b[[]t_bf[]�ca�YZ[\�]d̀e]f[]g�_\]�eZ_v�bfe�ckl̀mb_̀cf�ca�_\]�icf_̂b[_ĉ�k]̀fm�_c�t̂cd̀e]�̀fYẐbf[]�q]]_̀fm�_\]�̂]nZ̀̂]q]f_Y�ca�_\̀Y�r̂_̀[l]�ss�̂]mb̂el]YY�ca�bfv�̂]d̀]h�ĉ�lb[w�ca�̂]d̀]h�kv�_\]�uhf]̂�ca�_\]�icf_̂b[_ĉjY�]d̀e]f[]�ca�̀fYẐbf[]oxy z\]�icf_̂b[_ĉjY�l̀bk̀l̀_v�_c�bfe�̀fe]qf̀à[b_̀cf�ca�_\]�uhf]̂�̀Y�fc_�̂]l̀]d]e�ĉ�èq̀f̀Y\]e�kv�_\]�icf_̂b[_ĉ�Y][Ẑ̀fm�̀fYẐbf[]�[cd]̂bm]�̀f�b[[ĉebf[]�h̀_\�_\̀Y�r̂_̀[l]�sso�rfv�b[wfchl]em]q]f_�ca�̂][]̀t_�cag�ĉ�lb[w�ca�ck{][_̀cf�kv�_\]�uhf]̂�_cg�_\]�icf_̂b[_ĉjY�]d̀e]f[]�ca�̂]nZ̀̂]e�̀fYẐbf[]�[cd]̂bm]�̀Y�fc_�b[[]t_bf[]�̀f�bfv�hbv�ca�bfv�e]à[̀]f[̀]Y�̀f�_\]�icf_̂b[_ĉjY�̀fYẐbf[]�[cd]̂bm]o|�}}x}x~������������������������������������������������������������������������x��_̀\̀f�_\̂]]�����kZỲf]YY�ebvY�ca�_\]�eb_]�_\]�icf_̂b[_ĉ�k][cq]Y�bhb̂]�ca�bf�̀qt]fèfm�ĉ�b[_Zbl�[bf[]llb_̀cf�ĉ�]�t̀̂b_̀cf�ca�bfv�̀fYẐbf[]�̂]nZ̀̂]e�kv�_\]�icf_̂b[_��c[Zq]f_Yg�_\]�icf_̂b[_ĉ�Y\bll�t̂cd̀e]�fc_̀[]�è̂][_lv�_c�_\]�uhf]̂g�bfe�Y]tb̂b_]lv�_c�_\]�icfY_̂Z[_̀cf��bfbm]̂g�ca�YZ[\�̀qt]fèfm�ĉ�b[_Zbl�[bf[]llb_̀cf�ĉ�]�t̀̂b_̀cfo��tcf�̂][]̀t_�ca�fc_̀[]�âcq�_\]�icf_̂b[_ĉg�_\]�uhf]̂�Y\bllg�Zfl]YY�_\]�lbtY]�̀f�[cd]̂bm]�b̂̀Y]Y�âcq�bf�b[_�ĉ�cq̀YỲcf�ca�_\]�uhf]̂g�\bd]�_\]�̂̀m\_�_c�Y_ct�_\]��ĉw�Zf_̀l�_\]�lbtY]�̀f�[cd]̂bm]�\bY�k]]f�[Ẑ]e�kv�_\]�t̂c[Ẑ]q]f_�ca�̂]tlb[]q]f_�[cd]̂bm]�kv�_\]�icf_̂b[_ĉo�z\]�aẐf̀Y\̀fm�ca�fc_̀[]�kv�_\]�icf_̂b[_ĉ�Y\bll�fc_�̂]l̀]d]�_\]�icf_̂b[_ĉ�ca�bfv�[cf_̂b[_Zbl�ckl̀mb_̀cf�_c�t̂cd̀e]�bfv�̂]nZ̀̂]e�[cd]̂bm]o�������������������|�}}x}x~x}���cl̀[̀]Y�ca�̀fYẐbf[]�̂]nZ̀̂]e�Zfe]̂��][_̀cfY�ssoso os��icqq]̂[̀bl�¡]f]̂bl�¢̀bk̀l̀_v�g�ssoso o ��rZ_cqck̀l]�¢̀bk̀l̀_v�g�ssoso o���£�[]YY�¢̀bk̀l̀_v�bfe¤ĉ��qk̂]llb�¢̀bk̀l̀_v�g�bfe�ssoso o¥��¦b§b̂ecZY��b_]̂̀blY�̈�̀a�bttl̀[bkl]��qZY_�blYc�bttlv�_c�_\]�acllch̀fm�bY�reè_̀cfbl�©fYẐ]eY�cf�b�t̂̀qb̂v�bfe�fcfª[cf_̂̀kZ_ĉv�kbỲYg�h̀_\�_\]�acllch̀fm�e]Ỳmfb_̀cfg�Zfbl_]̂]e«¬bfZ]_��f̀cf�p̂]]��[\ccl��̀Y_̂̀[_�bfe�_\]̀̂�̂]Yt][_̀d]�]qtlcv]]Yg�̀f_]̂̀q�beq̀f̀Y_̂b_ĉYg�bZ_\ĉ̀§]e�dclZf_]]̂Yg�[cqq̀__]]�q]qk]̂Yg�Y_Ze]f_�_]b[\]̂Yg�bZ�̀l̀b̂v�̀fY_̂Z[_ĉYg�q]qk]̂Y�ca�_\]�cb̂e�ca�£eZ[b_̀cfg�bfe�[cfYZl_bf_Y��_\]�®�̀Y_̂̀[_�©fe]qf̀_]]Y®�̄�°�±�r̂[\̀_][_Yg��i�bfe�̀_Y�[cfYZl_bf_Y��®�]Ỳmf]̂Y®�g�bfe�²b[ckY��®icfY_̂Z[_̀cf��bfbm]̂®�g�eẐ̀fm�kc_\�cfmc̀fm�bfe�[cqtl]_]�ct]̂b_̀cfYo�z\]�beè_̀cfbl�̀fYẐ]e�[cd]̂bm]�t̂cd̀e]e�Y\bll�fc_�t̂][lZe]�[cd]̂bm]�̀f�abdĉ�ca�_\]�bfv��̀Y_̂̀[_�©fe]qf̀_]]Yg��]Ỳmf]̂Yg�ĉ�icfY_̂Z[_̀cf��bfbm]̂g�kbY]e�cf�̀_Y�lb[w�ca�t̂̀d̀_v�h̀_\�icf_̂b[_ĉ�ĉ�c_\]̂�_\̀̂e�tb̂_v�beè_̀cfbl�̀fYẐ]eo�pẐ_\]̂g�YZ[\�[cd]̂bm]�Y\bll�fc_�]�[lZe]�ĉ�e]fv�[cd]̂bm]�_c��̀Y_̂̀[_�©fe]qf̀_]]Yg��]Ỳmf]̂Yg�ĉ�_\]�icfY_̂Z[_̀cf��bfbm]̂�cf�_\]�kbỲY�_\b_�_\]�fbq]e�̀fYẐ]e�icf_̂b[_ĉjY��ĉw�ĉ�ct]̂b_̀cfY�b̂]�fc_�t]̂aĉq]e�è̂][_lv�aĉ�_\]��̀Y_̂̀[_�©fe]qf̀_]]Yg��]Ỳmf]̂Yg�ĉ�icfY_̂Z[_̀cf��bfbm]̂�ĉ�c_\]̂�_\̀̂e�tb̂_v�beè_̀cfbl�̀fYẐ]eo|�}}x}x~x³���́���µ���́������x��reè_̀cfbl�©fYẐ]e�[cd]̂bm]�qZY_�k]�]aa][_]e�_\̂cZm\�_\]�ZY]�ca�¶·̧¹¶º�©�u�pĉq�i¡� »�s»�ss�¼½�¾º�pĉqY�i¡� »�s»�»¿�s��ÀÁÂ�i¡� »��Ã�»¿�s��̧¾Ä¶̧¹¶ºo��pĉq�i¡� »�s»�»¿�s��blcf]�̀Y�fc_�b[[]t_bkl]o�i]̂_̀à[b_]Y�ca�©fYẐbf[]�qZY_�[l]b̂lv�Y_b_]�\ch�[cd]̂bm]�̀Y�]aa][_]e�̀f�_\]�£�[]YY¤�qk̂]llb�¢̀bk̀l̀_v�lbv]̂o��i]̂_̀à[b_]Y�ca�©fYẐbf[]�qZY_�Y\ch�_\]�aĉq�fZqk]̂Y�ZY]e�_c�]aa][_�bll�ca�_\]�reè_̀cfbl�©fYẐ]e�[cd]̂bm]Yo��r�[ctv�ca�_\]�b[_Zbl�tcl̀[v�lbfmZbm]�ĉ�]feĉY]q]f_�_\b_�]aa][_Y�_\̀Y�[cd]̂bm]�̀f�]b[\�tcl̀[v�qZY_�k]�t̂cd̀e]e�_c�_\]�uhf]̂��bfe�icfY_̂Z[_̀cf��bfbm]̂�h̀_\�_\]�i]̂_̀à[b_]�ca�©fYẐbf[]o�©f�_\]�]d]f_�icf_̂b[_ĉ�̀Y�Zfbkl]�_c�t̂c[Ẑ]�YZ[\�[cd]̂bm]�Yt][̀à[bllv�fbq̀fm�_\]�®�̀Y_̂̀[_�©fe]qf̀_]]Yg®�®�]Ỳmf]̂Yg®�®icfY_̂Z[_̀cf��bfbm]̂g®�ĉ�bfv�c_\]̂�_\̀̂e�tb̂_v�bY�bf�beè_̀cfbl�̀fYẐ]e�bY�̂]nZ̀̂]e�bkcd]g�icf_̂b[_ĉ�Y\bll�fc_̀av�_\]�uhf]̂�bfe�icfY_̂Z[_̀cf��bfbm]̂�t̂̀ĉ�_c�[cqq]f[̀fm��ĉw�bfe�Y\bll�fc_�t̂c[]]e�h̀_\�bfv��ĉw�Zf_̀l�bZ_\ĉ̀§]e�kv�_\]�uhf]̂�_c�ec�Yco�|�}}x}x~xÅ����������������ÆÇ����È��µ�Ç��ÉxÆ��z\]�icf_̂b[_ĉ�b[wfchl]em]Y�_\b_�®pcllch̀fm�pĉq®�hĉèfm�m]f]̂bllv�ec]Y�fc_�q]]_�_\]�t̂̀qb̂v�bfe�fcfª[cf_̂̀kZ_ĉv�[cd]̂bm]�̂]nZ̀̂]q]f_�aĉ�reè_̀cfbl�©fYẐ]eYg�bfe�_\b_�_\]�[cd]̂bm]�t̂̀qb[v�bYt][_�ca�reè_̀cfbl�©fYẐ]e�[cd]̂bm]�̀Y�_vt̀[bllv�beê]YY]e�̀f�_\]�®u_\]̂�©fYẐbf[]®�t̂cd̀ỲcfY�ca�b�tcl̀[vjY�®icfè_̀cfY®�Y][_̀cfg�bfe�ca_]f�̂]nZ̀̂]Y�bf�bq]fèfm�]feĉY]q]f_�_c�]aa][_�[cd]̂bm]�cf�b�t̂̀qb̂v�bfe�fcfª[cf_̂̀kZ_ĉv�kbỲYo��z\]�icf_̂b[_ĉ�_\]̂]aĉ]�qZY_�t̂cd̀e]�YZ[\�]feĉY]q]f_Y�_c�_\]�uhf]̂g�ĉ�c_\]̂�ec[Zq]f_b_̀cf�b[[]t_bkl]�_c�_\]�uhf]̂�]d̀e]f[̀fm�_\b_�_\]�t̂̀qb̂v�bfe�fcfª[cf_̂̀kZ_ĉv�[cd]̂bm]�̂]nZ̀̂]q]f_Y�b̂]�q]_�bY�_c�bll�tcl̀[̀]Y�aĉ�h\̀[\�_\]v�b̂]�̂]nZ̀̂]e�Zfe]̂��][_̀cf�sso¿ososo|�}}x}xÊ����É�������������Ë����È��x���\]f�bfv�̂]nZ̀̂]e�̀fYẐbf[]�̀Y�_c�]�t̀̂]�eZ]�_c�b�fĉqbl�]�t̀̂b_̀cf�ĉ�̂]f]hbl�eb_]g�_\]�icf_̂b[_ĉ�Y\bll�YZttlv�_\]�uhf]̂g�b_�l]bY_�_]f��s»��ebvY�t̂̀ĉ�_c�]̀_\]̂�YZ[\�eb_]g�̀f�beè_̀cf�_c�i]̂_̀à[b_]Y�ca�©fYẐbf[]g�h̀_\�]̀_\]̂��s��[ct̀]Y�ca�bll�̂]f]h]e�̀fYẐbf[]�tcl̀[̀]Yg�̀f[lZèfmg�h̀_\cZ_�l̀q̀_b_̀cfg�_]̂qYg�[cfè_̀cfYg�
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Y�ZZ[\[Z[]�̂_̀ab_c�deefg_hei�d̀�fjk�bh�_eed̀l_hek�mban�okeabdh�pqp�r_i�hda�edrrkhek�fhabc�ank�bhjf̀_hek�edrg_hi�d̀�edrg_hbkj�g̀dsblbht�g̀dgk̀ai�bhjf̀_hek�edhjkha�ad�jfen�g_̀ab_c�deefg_hei�d̀�fjk�ui�khld̀jkrkha�d̀�dank̀mbjkq�vnk�wmhk̀�_hl�ank�xdhà_ead̀�jn_cc�a_yk�̀k_jdh_uck�jakgj�ad�dua_bh�edhjkha�dz�ank�bhjf̀_hek�edrg_hi�d̀�edrg_hbkj�_hl�jn_cc{�mbandfa�rfaf_c�m̀baakh�edhjkha{�a_yk�hd�_eabdh�mban�̀kjgkea�ad�g_̀ab_c�deefg_hei�d̀�fjk�an_a�mdfcl�e_fjk�e_hekcc_abdh{�c_gjk{�d̀�̀klfeabdh�dz�bhjf̀_hekqY�ZZ[\[Z[|�vnk�wmhk̀�jn_cc�hda�uk�̀kjgdhjbuck�ad�d̀�zd̀�ank�xdhà_ead̀�d̀�ofuedhà_ead̀�_t_bhja�_hi�cdjj�ui�zb̀k{�cbtnahbht{�k}akhlkl�edsk̀_tk{�_cc�̀bjy{�ankza�d̀�s_hl_cbjr�_hl�r_cbebdfj�rbjenbkz{�d̀�_hi�addcj{�k~fbgrkha{�sknbeckj{�jn_habkj{�addc�ndfjkj{�à_bck̀j�d̀�dank̀�akrgd̀_̀i�d̀�gk̀r_hkha�jàfeaf̀kj�mnk̀ksk̀�cde_akl�_hl�dmhkl�ui�ank�xdhà_ead̀{�ofuedhà_ead̀j{�ankb̀�krgcdikkj�d̀�_tkhajqY�ZZ[\[Z[��vnk�zd̀r�dz�gdcbei�zd̀�ank�edsk̀_tk�̀k~fb̀kl�ui���q�q��jn_cc�uk�xdrgckakl��_cfkqY�ZZ[\[���z�lf̀bht�ank�̂̀d�kea�edhjàfeabdh�gk̀bdl�ank�wmhk̀�bhjf̀kj�g̀dgk̀abkj{�̀k_c�d̀�gk̀jdh_c�d̀�udan{�_a�d̀�_l�_ekha�ad�ank�jbak�ui�g̀dgk̀ai�bhjf̀_hek�fhlk̀�gdcbebkj�jkg_̀_ak�z̀dr�andjk�bhjf̀bht�ank�̂̀d�kea{�d̀�bz�_zak̀�zbh_c�g_irkha�g̀dgk̀ai�bhjf̀_hek�bj�ad�uk�g̀dsblkl�dh�ank�edrgckakl�̂̀d�kea�aǹdftn�_�gdcbei�d̀�gdcbebkj�dank̀�an_h�andjk�bhjf̀bht�ank�^̀d�kea�lf̀bht�ank�edhjàfeabdh�gk̀bdl{�ad�ank�k}akha�gk̀rbjjbuck�ui�jfen�gdcbebkj{�ank�wmhk̀�m_bskj�_cc�̀btnaj�bh�_eed̀l_hek�mban�ank�ak̀rj�dz�okeabdh���q�q��zd̀�l_r_tkj�e_fjkl�ui�zb̀k�d̀�dank̀�e_fjkj�dz�cdjj�edsk̀kl�ui�anbj�jkg_̀_ak�g̀dgk̀ai�bhjf̀_hekq������������������������������[�vnk�wmhk̀{�bz�_ggcbe_uck�ad�ank��d̀y�_hl�_a�baj�jdck�dgabdh{�r_i�gf̀en_jk�_hl�r_bha_bh�udbck̀�_hl�r_enbhk̀i�bhjf̀_hek�d̀�jn_cc�ld�jd�bz�̀k~fb̀kl�ui�c_m{�mnben�jn_cc�jgkebzbe_cci�edsk̀�jfen�bhjf̀kl�du�keaj�lf̀bht�bhja_cc_abdh�_hl�fhabc�zbh_c�_eekga_hek�ui�ank�wmhk̀q��vnbj�bhjf̀_hek�mbcc�bhecflk�bhak̀kjaj�dz�ank�wmhk̀{�xdhjàfeabdh��_h_tk̀{�xdhà_ead̀{�ofuedhà_ead̀j�_hl�ofu�jfuedhà_ead̀j�bh�ank��d̀yq�Y�ZZ[\[\����������������������[Y�ZZ[\[���z�ank�xdhà_ead̀�̀k~fkjaj�bh�m̀babht�an_a�bhjf̀_hek�zd̀�̀bjyj�dank̀�an_h�andjk�lkjèbukl�bh�anbj�okeabdh���q��d̀�dank̀�jgkeb_c�e_fjkj�dz�cdjj�uk�bhecflkl�bh�ank�g̀dgk̀ai�bhjf̀_hek�gdcbei{�ank�wmhk̀�jn_cc{�bz�gdjjbuck{�bhecflk�jfen�bhjf̀_hek{�_hl�ank�edja�zd̀�ba�mbcc�uk�en_̀tkl�ad�ank�xdhà_ead̀�ui�_gg̀dg̀b_ak�xn_htk�ẁlk̀qY�ZZ[\[]����������������������qY�ZZ[\[|��gdh�ank�xdhà_ead̀�j�̀k~fkja{�ank�wmhk̀�mbcc�g̀dsblk�edgbkj�dz�k_en�gdcbei�an_a�bhecflkj�bhjf̀_hek�edsk̀_tkj�̀k~fb̀kl�ui�anbj�okeabdh���q�q��_en�gdcbei�jn_cc�edha_bh�_cc�tkhk̀_cci�_ggcbe_uck�edhlbabdhj{�lkzbhbabdhj{�k}ecfjbdhj�_hl�khld̀jkrkhaj�̀kc_akl�ad�anbj�̂̀d�keaq�Y�ZZ[\[����� �����¡�¢�£��¤�����[�vnk�wmhk̀�_hl�xdhà_ead̀�m_bsk�_cc�̀btnaj�_t_bhja�¥�¦�k_en�dank̀�_hl�_hi�dz�ankb̀�k̀jgkeabsk�jfuedhà_ead̀j{�jfu�jfuedhà_ead̀j{�_tkhaj�_hl�krgcdikkj{�_hl�¥§¦�ank�xdhjàfeabdh��_h_tk̀{�xdhjàfeabdh��_h_tk̀�j�edhjfca_haj{�̈ ènbakea{�̈ ènbakea�j�edhjfca_haj{�jkg_̀_ak�edhà_ead̀j�lkjèbukl�bh�̈ àbeck�©{�bz�_hi{�_hl�_hi�dz�ankb̀�̀kjgkeabsk�jfuedhà_ead̀j{�jfu�jfuedhà_ead̀j{�_tkhaj{�_hl�krgcdikkj{�zd̀�l_r_tkj�e_fjkl�ui�zb̀k�d̀�dank̀�e_fjkj�dz�cdjj�ad�ank�k}akha�dz�g̀dekklj�fhlk̀�g̀dgk̀ai�bhjf̀_hek�dua_bhkl�gf̀jf_ha�ad�anbj�okeabdh���q��d̀�dank̀�g̀dgk̀ai�bhjf̀_hek�_ggcbe_uck�ad�ank��d̀y{�k}ekga�jfen�̀btnaj�_j�ank�wmhk̀�_hl�xdhà_ead̀�r_i�n_sk�ad�ank�g̀dekklj�dz�jfen�bhjf̀_hek�nkcl�ui�ank�wmhk̀q�vnk�wmhk̀�d̀�xdhà_ead̀{�_j�_gg̀dg̀b_ak{�jn_cc�̀k~fb̀k�dz�ank�xdhjàfeabdh��_h_tk̀{�xdhjàfeabdh��_h_tk̀�j�edhjfca_haj{�̈ ènbakea{�̈ ènbakea�j�edhjfca_haj{�wmhk̀�j�jkg_̀_ak�edhà_ead̀j�lkjèbukl�bh�̈ àbeck�©{�bz�_hi{�_hl�_hi�dz�ankb̀�̀kjgkeabsk�jfuedhà_ead̀j{�jfu�jfuedhà_ead̀j{�_tkhaj{�_hl�krgcdikkj{�ui�_gg̀dg̀b_ak�m̀baakh�_t̀kkrkhaj{�jbrbc_̀�m_bsk̀j�k_en�bh�z_sd̀�dz�dank̀�g_̀abkj�khfrk̀_akl�bh�anbj�okeabdh���q�qªq�vnk�gdcbebkj�rfja�g̀dsblk�jfen�m_bsk̀j�dz�jfùdt_abdh�ui�khld̀jkrkha�d̀�dank̀mbjkq�̈�m_bsk̀�dz�jfùdt_abdh�bj�kzzkeabsk�_j�ad�_�gk̀jdh�d̀�khabai�kskh�andftn�an_a�gk̀jdh�d̀�khabai�mdfcl�dank̀mbjk�n_sk�_�lfai�dz�bhlkrhbzbe_abdh{�edhà_eaf_c�d̀�dank̀mbjk{�lbl�hda�g_i�ank�bhjf̀_hek�g̀krbfr�lb̀keaci�d̀�bhlb̀keaci{�_hl�mnkank̀�d̀�hda�ank�gk̀jdh�d̀�khabai�n_j�_h�bhjf̀_uck�bhak̀kja�bh�ank�g̀dgk̀ai�l_r_tklqY�ZZ[\[«�̈�cdjj�bhjf̀kl�fhlk̀�ank�wmhk̀�j�g̀dgk̀ai�bhjf̀_hek�mbcc�uk�_l�fjakl�ui�ank�wmhk̀�_hl�r_lk�g_i_uck�ad�ank�wmhk̀�zd̀�ank�bhjf̀klj{�_j�ankb̀�bhak̀kjaj�r_i�_ggk_̀{�jfu�kea�ad�̀k~fb̀krkhaj�dz�_hi�_ggcbe_uck�rd̀at_tkk�ec_fjk�_hl�dz�okeabdh���q�q�¬q�vnk�xdhà_ead̀�jn_cc�g_i�ofuedhà_ead̀j�ankb̀��fja�jn_̀kj�dz�bhjf̀_hek�g̀dekklj�̀kekbskl�ui�ank�xdhà_ead̀{�_hl�ui�_gg̀dg̀b_ak�m̀baakh�_t̀kkrkhaj�jn_cc�̀k~fb̀k�ofuedhà_ead̀j�ad�r_yk�g_irkhaj�ad�ankb̀�ofu�jfuedhà_ead̀j�bh�jbrbc_̀�r_hhk̀q
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X�YYZ[Z\�]̂�_̀abc_̀d�ce�f_cgceh�ij�k�lk_gj�ce�ceg̀_̀mgn�gò�pfè_�mokqqn�blre�rssb__̀es̀�r̂�ke�cemb_̀d�qrmmn�hct̀�k�ired�r̂_�l_rl̀_�l̀_̂r_ukes̀�r̂�gò�pfè_vm�dbgc̀mw�xò�srmg�r̂�gò�ired�fcqq�ì�sok_h̀d�khkcemg�l_rs̀ d̀m�_̀s̀ct̀dw�xò�pfè_�mokqq�d̀lrmcg�ce�k�m̀lk_kg̀�kssrbeg�l_rs̀ d̀m�mr�_̀s̀ct̀dn�focso�gò�pfè_�mokqq�dcmg_cibg̀�ce�kssr_dkes̀�fcgo�mbso�kh_̀̀ ùeg�km�gò�lk_gc̀m�ce�ceg̀_̀mg�ukj�_̀kson�r_�km�d̀g̀_ucèd�ce�kssr_dkes̀�fcgo�gò�ùgord�r̂�icedceh�dcmlbg̀�_̀mrqbgcre�m̀q̀sg̀d�ce�gò�yh_̀̀ ùegw�]̂�k̂g̀_�mbso�qrmm�er�rgò_�ml̀sckq�kh_̀̀ ùeg�cm�ukd̀n�ked�beq̀mm�gò�pfè_�g̀_ucekg̀m�gò�zreg_ksg�̂r_�sret̀ec̀es̀n�_̀lqks̀ùeg�r̂�dkukh̀d�l_rl̀_gj�fcqq�ì�l̀_̂r_ùd�ij�gò�zreg_ksgr_�k̂g̀_�ergĉcskgcre�r̂�k�zokeh̀�ce�gò�{r_|�ce�kssr_dkes̀�fcgo�y_gcsq̀�}wX�YYZ[ZY~�xò�pfè_�fcqq�kd�bmg�ked�m̀ggq̀�k�qrmm�fcgo�cemb_̀_m�beq̀mm�rè�r̂�gò�lk_gc̀m�ce�ceg̀_̀mg�ri�̀sgm�ce�f_cgceh�fcgoce�̂ct̀�dkjm�k̂g̀_�rssb__̀es̀�r̂�qrmm�gr�gò�pfè_vm�̀�̀_scm̀�r̂�gocm�lrf̀_��ĉ�mbso�ri�̀sgcre�cm�ukd̀n�gò�dcmlbg̀�fcqq�ì�_̀mrqt̀d�ce�gò�ukeè_�m̀q̀sg̀d�km�gò�ùgord�r̂�icedceh�dcmlbg̀�_̀mrqbgcre�ce�gò�yh_̀̀ ùegw��rgoceh�ce�gocm�yh_̀̀ ùeg�skqqm�̂r_�gò�ekù�r̂�kej�lk_gj�rgò_�goke�gò�pfè_�km�qrmm�lkj̀ �̀re�gò�pfè_vm�cemb_kes̀�ked�er�d_k̂g�r_�rgò_�cemg_bùeg�ce�lkjùeg�r̂�kej�qrmm�fcqq�ekù�kej�rgò_�lk_gj�km�k��rceg�lkj̀ ẁX�YYZ[ZYY�xò�zreg_ksgr_vm�]emb_kes̀�zrulkej�mokqq�ks|erfq̀dh̀�ce�f_cgceh�gr�gò�zremg_bsgcre��kekh̀_�gokg�gòj�okt̀�_̀kd�ked�fcqq�srulqj�fcgo�kqq�_̀abc_̀ùegm�bed̀_�]ed̀ueĉcskgcre��̀sgcre��w���r̂�gò��̀è_kq�zredcgcremwX�YYZ��������������������������������������������������������������������� �xò�pfè_n�kg�gò�pfè_vm�rlgcren�ukj�lb_sokm̀�ked�ukcegkce�cemb_kes̀�gokg�fcqq�l_rg̀sg�gò�pfè_�khkcemg�qrmm�r̂�bm̀�r̂�gò�pfè_vm�l_rl̀_gjn�r_�gò�cekicqcgj�gr�sredbsg�er_ukq�rl̀_kgcremn�db̀�gr�̂c_̀�r_�rgò_�skbm̀m�r̂�qrmmw�xò�pfè_�fkct̀m�kqq�_chogm�r̂�ksgcre�khkcemg�gò�zreg_ksgr_n�y_socg̀sgn�ked�zremg_bsgcre��kekh̀_�̂r_�qrmm�r̂�bm̀�r̂�gò�pfè_vm�l_rl̀_gjn�db̀�gr�̂c_̀�r_�rgò_�ok¡k_dm�orf̀t̀_�skbm̀dw¢�������� �����������¢�����������X�YYZ£�¤�¥������������¦�������������������������X�YYZ£ZY�y�qrmm�cemb_̀d�bed̀_�gò�l_rl̀_gj�cemb_kes̀�_̀abc_̀d�ij�gò�yh_̀̀ ùeg�mokqq�ì�kd�bmg̀d�ij�gò�pfè_�km�ĉdbsck_j�ked�ukd̀�lkjkiq̀�gr�gò�pfè_�km�̂cdbsck_j�̂r_�gò�cemb_̀dmn�km�gòc_�ceg̀_̀mgm�ukj�kll̀k_n�mbi�̀sg�gr�_̀abc_̀ùegm�r̂�kej�kllqcskiq̀�ur_ghkh̀ �̀sqkbm̀�ked�r̂��̀sgcre���w§ẅw�xò�pfè_�mokqq�lkj�gò�zremg_bsgcre��kekh̀_n�y_socg̀sg�ked�zreg_ksgr_�gòc_��bmg�mok_̀m�r̂�cemb_kes̀�l_rs̀ d̀m�_̀s̀ct̀d�ij�gò�pfè_n�ked�ij�kll_rl_ckg̀�kh_̀̀ ùegm�gò�zremg_bsgcre��kekh̀_n�y_socg̀sg�ked�zreg_ksgr_�mokqq�uk|̀�lkjùegm�gr�gòc_�srembqgkegm�ked��bisreg_ksgr_m�ce�mcucqk_�ukeè_wX�YYZ£Z©�ª_cr_�gr�m̀ggq̀ùeg�r̂�ke�cemb_̀d�qrmmn�gò�pfè_�mokqq�ergĉj�gò�zreg_ksgr_�r̂�gò�g̀_um�r̂�gò�l_rlrm̀d�m̀ggq̀ùeg�km�f̀qq�km�gò�l_rlrm̀d�kqqrskgcre�r̂�gò�cemb_kes̀�l_rs̀ d̀mw�xò�zreg_ksgr_�mokqq�okt̀��«�dkjm�̂_ru�_̀s̀clg�r̂�ergcs̀�gr�ri�̀sg�gr�gò�l_rlrm̀d�m̀ggq̀ùeg�r_�kqqrskgcre�r̂�gò�l_rs̀ d̀mw�]̂�gò�zreg_ksgr_�dr̀m�erg�ri�̀sgn�gò�pfè_�mokqq�m̀ggq̀�gò�qrmm�ked�gò�zreg_ksgr_�mokqq�ì�irbed�ij�gò�m̀ggq̀ùeg�ked�kqqrskgcrew�¬lre�_̀s̀clgn�gò�pfè_�mokqq�d̀lrmcg�gò�cemb_kes̀�l_rs̀ d̀m�ce�k�m̀lk_kg̀�kssrbeg�ked�uk|̀�gò�kll_rl_ckg̀�dcmg_cibgcremw�xò_̀k̂g̀_n�ĉ�er�rgò_�kh_̀̀ ùeg�cm�ukd̀�r_�gò�pfè_�dr̀m�erg�g̀_ucekg̀�gò�zreg_ksg�̂r_�sret̀ec̀es̀n�gò�pfè_�ked�zreg_ksgr_�mokqq�̀�̀sbg̀�k�zokeh̀�p_d̀_�̂r_�_̀sremg_bsgcre�r̂�gò�dkukh̀d�r_�d̀mg_rj̀d�{r_|�ce�gò�kurbeg�kqqrskg̀d�̂r_�gokg�lb_lrm̀w�]̂�gò�zreg_ksgr_�gcùqj�ri�̀sgm�gr�̀cgò_�gò�g̀_um�r̂�gò�l_rlrm̀d�m̀ggq̀ùeg�r_�gò�kqqrskgcre�r̂�gò�l_rs̀ d̀mn�gò�pfè_�ukj�l_rs̀ d̀�gr�m̀ggq̀�gò�cemb_̀d�qrmmn�ked�kej�dcmlbg̀�ìgf̀ è�gò�pfè_�ked�zreg_ksgr_�k_cmceh�rbg�r̂�gò�m̀ggq̀ùeg�r_�kqqrskgcre�r̂�gò�l_rs̀ d̀m�mokqq�ì�_̀mrqt̀d�lb_mbkeg�gr�y_gcsq̀��§w�ª̀edceh�_̀mrqbgcre�r̂�kej�dcmlbg̀n�gò�pfè_�ukj�cmmb̀�k�zremg_bsgcre�zokeh̀�c_̀sgct̀�̂r_�gò�_̀sremg_bsgcre�r̂�gò�dkukh̀d�r_�d̀mg_rj̀d�{r_|wX�YYZ�ZY�xò�zreg_ksgr_�mokqq�̂b_ecmo�iredm�srt̀_ceh�̂kcgôbq�l̀_̂r_ukes̀�r̂�gò�zreg_ksg�ked�lkjùeg�r̂�riqchkgcrem�k_cmceh�bed̀_�cgw�®redm�ubmg�ì�rigkcèd�̂_ru�k�mb_̀gj�srulkej�r_�srulkec̀m�mkgcm̂ksgr_j�gr�gò�pfè_n�qcs̀em̀d�gr�dr�ibmcèmm�ce�gò��gkg̀�r̂��̀f�̄r_|n�ked�qcmg̀d�ce�gò�qkg̀mg�cmmb̀�r̂�¬w�w�x_̀kmb_j�zc_sbqk_�§}°w�xò�kurbeg�r̂�̀kso�ired�fcqq�ì�̀abkq�gr�rè�obed_̀d�±�°°²�l̀_s̀eg�r̂�gò�zreg_ksg��buw�³kso�ired�ubmg�ì�ukcegkcèd�go_rbhorbg�gò�db_kgcre�r̂�gò�ª_r�̀sgn�ked�mbim̀ab̀egqj�gr�gò�̀�g̀eg�gò�zreg_ksgr_�okm�rehrceh�l̀_̂r_ukes̀�ked�lkjùeg�riqchkgcrem�̂rqqrfceh�srulq̀gcre�r̂�gò�ª_r�̀sgwX�YYZ�ZYZY��r�ª̀_̂r_ukes̀�r_�ªkjùeg�®red�mokqq�_̀abc_̀n�km�k�sredcgcre�l_̀s̀d̀eg�gr�g̀_ucekgcre�r̂�k�zreg_ksg�r_zreg_ksgr_n�gokg�kej�ergcs̀�ì�m̀eg�gr�r_�ù g̀ceh�ì�k__keh̀d�r_�òqd�fcgo�k�zreg_ksgr_�±ª_cesclkq²�ked́r_�mb_̀gjnl_cr_�gr�mbso�g̀_ucekgcrew�yej�mbso�_̀abc_̀ùeg±m²�mokqq�ì�trcd�ked�bèêr_s̀kiq̀�ked�gò�pfè_�mokqq�okt̀�gò_chog�gr�_̀�̀sg�kej�mbso�ired±m²�ked́r_�cher_̀�mbso�sredcgcrew�xò�̀�sqbmct̀�ùgord�r̂�g̀_ucekgcre�r̂�k�zreg_ksg�r_zreg_ksgr_�cm�sregkcèd�ce�gò�zreg_ksg�rsbùegm�ked�k�zreg_ksgr_�ked�mb_̀gj�̀�l_̀mmqj�kh_̀̀d�gr�ì�irbedgò_̀ijw



����������	���
�����������������������
������������������������� !"#$%�&�'(()*�)++(*�,-.�)+'(�/ �0$1�231!"4,-�5-6%"%7%1��8�2!4$"%14%69�2::�!"#$%6�!161!;1.9�0$1�<231!"4,-�5-6%"%7%1��8�2!4$"%14%6*=�<252*=�%$1�252�>�#�*�,-.�<252���-%!,4%�?�4731-%6=�,!1�!1#"6%1!1.�%!,.13,!@6�,-.�3, �-�%�/1�761.�A"%$�7%��1!3"66"�-9�0$"6�.�4731-%�A,6��!�.741.�/ �252�6�8%A,!1�,%�'BC+BC+D�E0��-�+DF)GF)+))�7-.1!�H!.1!�I�9)''JKJ''('�A$"4$�1L�"!16��-�+DF')F)+)K*�"6�-�%�8�!�!16,:1*�"6�:"41-61.�8�!��-1M%"31�761��-: *�,-.�3, ��-: �/1�761.�"-�,44�!.,-41�A"%$�%$1�252���-%!,4%�?�4731-%6N�01!36��8�O1!;"419�0��!1��!%�4�� !"#$%�;"�:,%"�-6*�1M3,":�4�� !"#$%P,",9�!#9Q����R����S� T'D'UDU)G'KV W�

X�YYZ[ZYZ\�]̂_̀a�̂bcde_̂bf�gh̀�ijddjk̂bf�lajm̂n̂jbn�nhodd�p̀�oggoch̀_�gj�̀och�q̀aijarobc̀�sjb_t�uveàgw�ofà̀n�ghogĝ�cjbǹbgn�gj�ob_�kôm̀n�bjĝc̀�ji�obw�o__̂ĝjbx�odg̀aoĝjbx�jr̂nn̂jbx�chobf̀�ja�jgh̀a�rj_̂îcoĝjb�ji�gh̀�yjbgaocgzjcer̀bgn{�vech�o__̂ĝjbx�odg̀aoĝjbx�chobf̀�̀|g̀bn̂jb�ji�ĝr̀�ja�jgh̀a�rj_̂îcoĝjb�ji�gh̀�yjbgaocg�zjcer̀bgn�jao�ijap̀oaobc̀�jb�gh̀�loag�ji�̀̂gh̀a�gh̀�}kb̀a�ja�gh̀�yjbgaocgja�gj�gh̀�jgh̀ax�nhodd�bjg�àd̂̀m̀�gh̀�neàgw�ji�̂gnjpd̂foĝjbn�h̀àeb_̀a�ob_�bjĝc̀�gj�gh̀�neàgw�ji�nech�rogg̀an�̂n�h̀àpw�kôm̀_uX�YYZ[Z\�sjb_n�reng�p̀�làloà_�jb�gh̀�ijarn�ji�~�~�zjcer̀bgn�~�����������q̀aijarobc̀�sjb_�ob_�~�����������qowr̀bg�sjb_x�k̂ghjeg�rj_̂îcoĝjbn�jgh̀a�ghob�����o�rob_ogjaw�ngog̀r̀bg�̂b�v̀cĝjb����ji�gh̀�q̀aijarobc̀�sjb_�ghog�̂g�̂n�f̂m̀b�on�o�ngogegjaw�ja�jgh̀a�d̀foddw�à�êà_�pjb_�ob_�ghog�v̀cĝjb����ji�gh̀�q̀aijarobc̀�sjb_�olld̂̀n�̂b�ieddx�k̂ghjeg�̀|c̀lĝjbx�����o�rob_ogjaw�ngog̀r̀bg�̂b�v̀cĝjb����ji�gh̀�q̀aijarobc̀�sjb_�ghog�̂g�̂bcde_̀n�l̀aijarobc̀�pw�gh̀�yjbgaocgja�ji�obw�cjaàcĝjb�ob_�koaaobgw�jpd̂foĝjbn�̂b�gh̀�yjbgaocg�zjcer̀bgnx�̂bcde_̂bf�nech�l̀aijarobc̀�oig̀a�gh̀�_og̀n�ji�vepngobĝod�ob_��̂bod�yjrld̀ĝjbx�ob_�����o�rob_ogjaw�ngog̀r̀bg�̂b�v̀cĝjb����ji�gh̀�qowr̀bg�sjb_�ghog�̂g�̂n�f̂m̀b�on�o�ngogegjaw�ja�jgh̀a�d̀foddw�à�êà_�pjb_�ob_�ghog�v̀cĝjb����ji�gh̀�qowr̀bg�sjb_�olld̂̀n�̂b�ieddx�k̂ghjeg�̀|c̀lĝjb{��h̀�cjng�ji�gh̀�pjb_n�̂n�̂bcde_̀_�̂b�ob_�k̂dd�bjg�̂bcàoǹ�gh̀�yjbgaocg�ver{ZY �h̀�yjbgaocgja�nhodd�_̀d̂m̀a�gh̀�à�êà_�pjb_n�gj�gh̀�}kb̀a�bjg�dog̀a�ghob���_own�ijddjk̂bf�gh̀�_og̀�gh̀�~fà̀ r̀bg�̂n�̀bg̀à_�̂bgj�ob_�p̀ijà�cjrr̀bĉbf�obw�ji�gh̀��ja�{Z\ �h̀�yjbgaocgja�nhodd�à�êà�obw�oggjab̀w�̂b�iocg�khj�̀|̀ceg̀n�gh̀�à�êà_�pjb_n�jb�p̀hodi�ji�gh̀�neàgw�gj�oiî|�gj�gh̀�pjb_n�o�c̀aĝî̀_�ob_�ceaàbg�cjlw�ji�gh̀ â�ljk̀a�ji�oggjab̀w�oeghjâ�̂bf�ĥr�ja�h̀a�gj�n̂fb�gh̀�pjb_{Z� �h̀�pjb_n�reng�nl̀ĉîcoddw�bor̀�gh̀��obèg��b̂jb��à̀�vchjjd�ẑngâcg�on�}pd̂f̀ {̀X�YYZ[Z���ljb�gh̀�à�èng�ji�obw�l̀anjb�ja�̀bĝgw�oll̀oâbf�gj�p̀�o�ljg̀bĝod�p̀b̀îĉoaw�ji�pjb_n�cjm̀âbf�lowr̀bg�ji�jpd̂foĝjbn�oân̂bf�eb_̀a�gh̀�yjbgaocgx�gh̀�yjbgaocgja�nhodd�lajrlgdw�ieab̂nh�o�cjlw�ji�gh̀�pjb_n�ja�nhodd�oeghjâ�̀�o�cjlw�gj�p̀�ieab̂nh̀_{�������X�Y\ZYZ\��i�o�ljaĝjb�ji�gh̀��ja��hon�p̀ b̀�cjm̀à_�ghog�kĥch�gh̀�yjbngaecĝjb��obof̀a�ja�~acĥg̀cg�hon�bjg�nl̀ĉîcoddw�à�èng̀_�gj�̀|or̂b̀�jpǹam̀�lâja�gj�̂gn�p̀ b̂f�cjm̀à_x�gh̀�yjbngaecĝjb��obof̀a�ja�~acĥg̀cg�row�à�èng�gj�ǹ̀ �nech��ja��ob_�̂g�nhodd�p̀�ebcjm̀à_�pw�gh̀�yjbgaocgja{��i�nech��ja��̂n�̂b�occja_obc̀�k̂gh�gh̀�yjbgaocg�zjcer̀bgnx�gh̀�yjbgaocgja�nhodd�p̀�̀bĝgd̀_�gj�ob�̀�êgopd̀�o_�engr̀bg�gj�gh̀�yjbgaocg�ver�ob_�yjbgaocg��̂r̀�on�row�p̀�ollajlâog̀{�cjngn�ji�ebcjm̀âbf�ob_�àldoc̀r̀bg�nhoddx�pw�ollajlâog̀�yhobf̀�}a_̀ax�p̀�og�gh̀�}kb̀a�n�̀|l̀bǹ{��i�nech��ja��̂n�bjg�̂b�occja_obc̀�k̂gh�gh̀�yjbgaocg�zjcer̀bgnx�gh̀�cjngn�ji�ebcjm̀âbf�gh̀��ja�x�ob_�gh̀�cjng�ji�cjaàcĝjbx�nhodd�p̀�og�gh̀�yjbgaocgja�n�̀|l̀bǹ{nech�cjngn�ob_�gh̀�cjng�ji�cjaàcĝjb�nhodd�p̀�og�gh̀�yjbgaocgja�n�|̀l̀bǹ�ebd̀nn�gh̀�cjb_̂ĝjb�kon�coeǹ_�pw�gh̀�}kb̀a�ja�jb̀�ji�gh̀�jgh̀a�yjbgaocgjan�̂b�kĥch�̀m̀bg�gh̀�}kb̀a�nhodd�p̀�ànljbn̂pd̀�ija�lowr̀bg�ji�nech�cjngn{�X�Y\Z\ZY��� ¡¢��£¤¥¦§̈©§ª̈«�¬¡®«�§ª¡©�� ¡¢��¡¢�� §�¢�£¤¥¦§̈©§ª̈«�¬¡®«�§ª¡©�h̀�}kb̀ax�ghajefh�̂gn�~acĥg̀cg�ja�yjbngaecĝjb��obof̀ax�nhodd�hom̀�gh̀�oeghjâgw�gj�à�̀cg��ja��l̀aijar̀_�pw�gh̀�yjbgaocgja�ghog�_j̀n�bjg�cjbijar�gj�gh̀�à�êàr̀bgn�ji�gh̀�zaok̂bfnx�vl̀ĉîcoĝjbnx�ja�pjgh{��h̀�yjbgaocgja�nhodd�lajrlgdw�cjaàcg��ja��à�̀cg̀_�pw�gh̀�yjbngaecĝjb��obof̀a�ja�~acĥg̀cg�ja�iôd̂bf�gj�cjbijar�gj�gh̀�à�êàr̀bgn�ji�gh̀�yjbgaocg�zjcer̀bgnx�_̂ncjm̀à_�p̀ijà�vepngobĝod�yjrld̀ĝjbx�kh̀gh̀a�_̂ncjm̀à_�p̀ijà�ja�oig̀a�vepngobĝod�yjrld̀ĝjb�ob_�kh̀gh̀a�ja�bjg�iopâcog̀_x�̂bngodd̀_�ja�cjrld̀g̀_{�yjngn�ji�cjaàcĝbf�nech�à�̀cg̀_��ja�x�̂bcde_̂bf�o__̂ĝjbod�g̀nĝbf�ob_�̂bnl̀cĝjbnx�gh̀�cjng�ji�ebcjm̀âbf�ob_�àldoc̀r̀bgx�ob_�cjrl̀bnoĝjb�ija�gh̀�yjbngaecĝjb��obof̀a�n�ob_�~acĥg̀cg�n�ǹam̂c̀n�ob_�̀|l̀bǹn�ro_̀�b̀c̀nnoaw�gh̀àpwx�nhodd�p̀�og�gh̀�yjbgaocgja�n�̀|l̀bǹ{�X�Y\Z\Z\ZY��b�o__̂ĝjb�gj�gh̀�yjbgaocgja�n�jpd̂foĝjbn�eb_̀a�v̀cĝjb��{̄x�̂ix�k̂gĥb�jb̀�ẁoa��ix�k̂gĥb�gkj�ẁoan�oig̀a�gh̀�_og̀�ji�vepngobĝod�yjrld̀ĝjb�ji�gh̀��ja��ja�_̀n̂fbog̀_�ljaĝjb�gh̀àjix�o�_̀n̂fbog̀_�ljaĝjb�ji�gh̀��ja�x�ja�gh̀�_og̀�ji�occ̀lgobc̀�ji�o�ljaĝjb�ji�gh̀��ja��ghog�̂n�nep�̀cg�gj�cjaàcĝjb�ja�cjrld̀ĝjb�oig̀a�gh̀�_og̀�ji�vepngobĝod�yjrld̀ĝjb�ji�gh̀��ja�x�kĥch̀m̀a�̂n�dog̀ax�ja�oig̀a�gh̀�_og̀�ija�cjrr̀bc̀r̀bg�ji�koaaobĝ̀n�̀ngopd̂nh̀_�eb_̀a�v̀cĝjb�°{°{�x�ja�pw�g̀arn�ji�obw�olld̂copd̀�nl̀ĉod�koaaobgw�à�êà_�pw�gh̀�yjbgaocg�zjcer̀bgnx�obw�ji�gh̀��ja��̂n�
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����������	���
�����������������������
������������������������� !"#$%�&�'(()*�)++(*�,-.�)+'(�/ �0$1�231!"4,-�5-6%"%7%1��8�2!4$"%14%69�2::�!"#$%6�!161!;1.9�0$1�<231!"4,-�5-6%"%7%1��8�2!4$"%14%6*=�<252*=�%$1�252�>�#�*�,-.�<252���-%!,4%�?�4731-%6=�,!1�!1#"6%1!1.�%!,.13,!@6�,-.�3, �-�%�/1�761.�A"%$�7%��1!3"66"�-9�0$"6�.�4731-%�A,6��!�.741.�/ �252�6�8%A,!1�,%�'BC+BC+D�E0��-�+DF)GF)+))�7-.1!�H!.1!�I�9)''JKJ''('�A$"4$�1L�"!16��-�+DF')F)+)K*�"6�-�%�8�!�!16,:1*�"6�:"41-61.�8�!��-1M%"31�761��-: *�,-.�3, ��-: �/1�761.�"-�,44�!.,-41�A"%$�%$1�252���-%!,4%�?�4731-%6N�01!36��8�O1!;"419�0��!1��!%�4�� !"#$%�;"�:,%"�-6*�1M3,":�4�� !"#$%P,",9�!#9Q����R����S� T'D'UDU)G'KV W�
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YZ [\]̂_̀\�ab\�cdèaf_]agde�h ê̂i\f�b̂ �̀eda�]\fagjg\k�df�ab\�lf]bga\]a�b̂ �̀eda�g̀̀_\k�̂�c\fagjg]̂a\�jdf�m̂no\ea�̂ek�b̂ �̀eda�edagjg\k�ab\�cdeaf̂]adf�dj�ab\�f\̂ d̀e�jdf�pgabbdqkgei�]\fagjg]̂agde�̂̀�rfdsgk\k�ge�t\]agde�uvwx�uvw�̂ek�uvyx�df�z\]̂_̀\�ab\�{pe\f�b̂ �̀eda�ôk\�r̂no\ea�de�̂�c\fagjg]̂a\�jdf�m̂no\ea�pgabge�ab\�ago\�̀âa\k�ge�ab\�cdeaf̂]a�|d]_o\eà}�dfY~ �b\�{pe\f�b̂ �̀ĵgq\k�ad�j_feg̀b�ad�ab\�cdeaf̂]adf�f\̂ d̀êzq\�\sgk\e]\�̂̀�f\�_gf\k�zn�t\]agde��v�v̂ja\f��w�k̂ǹ�pfgaa\e�edag]\�dj�̀_]b�ĵgq_f\�ad�ô�\�r̂no\ea�rfdsgk\k�ab̂a�̀_]b�ĵgq_f\�g̀�eda�k_\�ad�̂�kg̀r_a\k�̂od_eax�̂ek�\�]\ra�ad�ab\�\�a\ea�ab\�{pe\f�g̀�\�]_̀\k�jfdo�ago\qn�ô�gei�̂qq�df�r̂fa�dj�̂en�r̂no\ea�de�̂�c\fagjg]̂a\�jdf�m̂no\ea�̂̀�r\f�̂en�dab\f�rfdsg̀gdè�dj�ab\�cdeaf̂]a�|d]_o\eàv�dapgab̀âekgei�ab\�rf\]\kgei�df�̂enabgei�\q̀\�ge�ab\�cdeaf̂]a�|d]_o\eàx�ab\�cdeaf̂]adf�̀b̂qq�eda�]\̂ \̀�df�k\q̂n�ab\�rfdif\̀̀�dj�ab\��df��jdf�̂en�f\̂ d̀e�dab\f�ab̂e�de\�̀\a�jdfab�ge�t\]agde�uv�v�x�ga�z\gei�̂if\\k�ab̂a�ode\âfn�k̂ôi\̀�b̀̂qq�z\�̂e�̂k\�_̂a\�f\o\kn�jdf�ab\�cdeaf̂]adf�jdf�̂en�zf\̂]b�dj�abg̀�lif\\o\ea�df�ab\�cdeaf̂]a�|d]_o\eà�zn�ab\�{pe\fv���~Y�Y���b\�cdeaf̂]adf�ôn�a\fogêa\�ab\�cdeaf̂]a�gjx�abfd_ib�ed�̂]a�df�ĵ_qa�dj�ab\�cdeaf̂]adfx�̂�t_z]deaf̂]adfx�̂�t_z�̀_z]deaf̂]adfx�ab\gf�̂i\eà�df�\orqdn\\̀x�df�̂en�dab\f�r\f̀dè�df�\eagag\̀�r\fjdfogei�rdfagdè�dj�ab\��df�x�f\r\̂a\k�̀_̀r\ègdèx�k\q̂ǹx�df�gea\ff_ragdè�dj�ab\�\eagf\��df��zn�ab\�{pe\f�̂̀�k\̀]fgz\k�ge�t\]agde��wv�x�]dèaga_a\�ge�ab\�̂iif\îa\�odf\�ab̂e�����r\f]\ea�dj�ab\�adâq�e_oz\f�dj�k̂ǹ�̀]b\k_q\k�jdf�]dorq\agdex�df�����k̂ǹ�ge�̂en���y�k̂n�r\fgdkx�pbg]b\s\f�g̀�q\̀̀v]dorq\agdev���~Y�YZ��j�de\�dj�ab\�f\̂ d̀è�k\̀]fgz\k�ge�t\]agde��wv�v��df��wv�v��\�g̀àx�ab\�cdeaf̂]adf�ônx�_rde�̀\s\e�k̂ǹ��edag]\�ad�ab\�{pe\fx�cdèaf_]agde�h ê̂i\f�̂ek�lf]bga\]ax����k̂ǹ��pfgaa\e�edag]\�̂ek�drrdfa_egan�ad�]_f\�ad�ab\�{pe\fx�a\fogêa\�ab\�cdeaf̂]a�̂ek�f\]ds\f�jfdo�ab\�{pe\f�r̂no\ea�jdf��df��\�\]_a\kx�̂̀�p\qq�̂̀�f\̂ d̀êzq\�ds\fb\̂k�̂ek�rfdjga�de��df��eda�\�\]_a\kx�̂ek�]d̀à�ge]_ff\k�zn�f\̂ d̀e�dj�̀_]b�a\fogêagdev̀_]b��df��rfdr\fqn�r\fjdfo\k�jdf�pbg]b�ga�b̂ �̀eda�dab\fpg̀\�z\\e�]dor\è â\kx�z_a�ge�ed�\s\ea�̀b̂qq�ab\�{pe\f�zn�qĝzq\�ad�ab\�cdeaf̂]adf�jdf�̂en�rfd̀r\]ags\�qd̀ x̀�ge]q_kgeix�z_a�eda�qgoga\k�adx�a\fogêagde�\�r\è\̀x�qd̀ �̀dj�̂eag]gr̂a\k�rfdjgàx�gor̂]a�k̂ôi\̀x�_êz̀dfz\k�ds\fb\̂kx�df�ab\�qg�\v��dapgab̀âekgei�ab\�jdf\idgeix�̂en�̀_]b�r̂no\eà�ad�ab\�cdeaf̂]adf�̀b̂qq�z\�q\̀̀ �̂en�̀\adjj̀�ad�pbg]b�ab\�{pe\f�ôn�z\�\eagaq\k�̂̀�r\f�̂en�dab\f�rfdsg̀gde�dj�ab\�cdeaf̂]a�|d]_o\eàv���~Y�Y~��j�ab\��df��g̀�̀adrr\k�jdf�̂�r\fgdk�dj����u��]dè\]_ags\�k̂ǹ�abfd_ib�ed�̂]a�df�ĵ_qa�dj�ab\�cdeaf̂]adfx�̂�t_z]deaf̂]adfx�̂�t_z�̀_z]deaf̂]adfx�cdeaf̂]adf�df�̂�t_z]deaf̂]adf�df�ab\gf�̂i\eà�df�\orqdn\\̀x�\orqdn\\̀�df�̂en�dab\f�r\f̀dè�r\fjdfogei�rdfagdè�dj�ab\��df��_ek\f�]deaf̂]a�pgab�ab\�cdeaf̂]adf�z\]̂_̀\�ab\�{pe\f�b̂ �̀f\r\̂a\kqn�ĵgq\k�ad�j_qjgqq�ab\�{pe\f�̀�dzqgîagdè�_ek\f�ab\�cdeaf̂]a�|d]_o\eà�pgab�f\̀r\]a�ad�ôaa\f̀�gordfâea�ad�ab\�rfdif\̀̀�dj�ab\��df�x�ab\�cdeaf̂]adf�ônx�_rde�̀\s\e����̂kkgagdêq�k̂ǹ��pfgaa\e�edag]\�ad�ab\�{pe\fx�cdèaf_]agde�h ê̂i\f�̂ek�lf]bga\]ax�̂ek�lf]bga\]a��k_fgei�pbg]b�ab\�{pe\f�̀b̂qq�b̂s\�ab\�fgiba�̂ek�drrdfa_egan�ad�]_f\�x�a\fogêa\�ab\�cdeaf̂]a�̂ek�f\]ds\f�jfdo�ab\�{pe\f�̂̀�rfdsgk\k�ge�t\]agde��wv�v�v������~Y� f\r\̂a\kqn�f\j_̀\̀�df�ĵgq̀�ad�̀_rrqn�\ed_ib�rfdr\fqn�̀�gqq\k�pdf�\f̀�df�rfdr\f�ôa\fĝq̀}ôa\fĝq̀�df�\�_gro\ea�ad�]dorq\a\�ab\��df��ge�̂�kgqgi\eax�\jjg]g\eax�ago\qnx�pdf�ôeqg�\x�̀�gqqj_qx�̂ek�]̂f\j_q�ôee\f}Y� ĵgq̀�ad�ô�\�r̂no\ea�ad�t_z]deaf̂]adf̀�df�̀_rrqg\f̀�df�t_rrqg\f̀�jdf�ôa\fĝq̀�df�q̂zdf�ge�̂]]dfk̂e]\�pgab�ab\�f\̀r\]ags\�̂if\\o\eà�z\ap\\e�ab\�cdeaf̂]adf�̂ek�ab\�gà�t_z]deaf̂]adf̀�df�_̀rrqg\f̀}t_rrqg\f̀}YZ f\r\̂a\kqn�kg̀f\îfk̀�̂rrqg]̂zq\�q̂p̀x�̀âa_a\̀x�dfkgêe]\̀x�]dk\̀x�f_q\̀�̂ek�f\i_q̂agdèx�df�q̂pj_q�dfk\f̀�dj�̂�r_zqg]�̂_abdfgan}�df̂_abdfganx�df�gà�b\̂qab�̂ek�̀̂j\an�rq̂e}�Y~ dab\fpg̀\�g̀�i_gqan�dj�̀_z̀âeaĝq�zf\̂]b�dj�̂�rfdsg̀gde�dj�ab\�cdeaf̂]a�|d]_o\eàvdf�k\ĵ_qa�_ek\f�̂�rfdsg̀gde�dj�ab\�cdeaf̂]a�|d]_o\eà}Y� ]̂eeda�]dorq\a\�ab\��df��pgabge�ab\�cdeaf̂]a��go\�df�pgabge�ab\�ago\�ad�pbg]b�̀_]b�]dorq\agde�ôn�b̂s\�z\\e�\�a\ek\k}�rfdsgk\kx�bdp\s\fx�ab̂a�ab\�gord̀ g̀zgqgan�dj�ago\qn�]dorq\agde�g̀x�ge�ab\�{pe\f�̀�drgegdex�̂aafgz_âzq\�ad�]dekgagdè�pgabge�ab\�cdeaf̂]adf�̀�]deafdq}Y� zf\̂]b\̀�̂en�p̂ff̂ean�ôk\�zn�ab\�cdeaf̂]adf�_ek\f�df�r_f̀_̂ea�ad�ab\�cdeaf̂]a�|d]_o\eà}Y� g̀�df�b̂ �̀z\\e�_ee\]\̀̀ f̂gqn�df�_ef\̂ d̀êzqn�df�pgqqj_qqn�k\q̂ngei�ab\�r\fjdfôe]\�̂ek�]dorq\agde�dj�ab\��df�x�df�ab\�̂p̂fk�dj�e\]\̀̀ f̂n�̀_z]deaf̂]àx�df�ab\�rq̂]gei�dj�e\]\̀̀ f̂n�ôa\fĝq�̂ek�\�_gro\ea�dfk\f̀}Y� ĵgq̀�ad�j_feg̀b�ab\�{pe\f�pgab�̂̀ _̀f̂e]\̀�̀̂ag̀ĵ]adfn�ad�ab\�{pe\f�\sgk\e]gei�ab\�cdeaf̂]adf�̀�̂zgqgan�ad�]dorq\a\�ab\��df��ge�]dorqĝe]\�pgab�̂qq�f\�_gf\o\eà�dj�ab\�cdeaf̂]a�|d]_o\eà}
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YZ [\]̂_\_�̀a�b[ac\\d�ef̀g�̀g\�ha[i�a[�\j̀[k�ea[i�eg\l�kld�k_�df[\c̀\d�mn�̀g\�oel\[p�qal_̀[̂c̀fal�rklks\[�a[�t[cgf̀\c̀uYvw ]kfx_�k]̀\[�cayy\lc\y\l̀�a]�̀g\�ha[i�̀a�b[ac\\d�cal̀fl̂â_xn�ef̀g�̀g\�cal_̀[̂c̀fal�kld�caybx\̀fal�a]�g̀\�ha[i�]a[�ya[\�̀gkl�z{�dkn_p�\jc\b̀�k_�b\[yf̀̀\d�̂ld\[�̀g\�qal̀[kc̀�|aĉy\l̀_uYvv ]kfx_�a[�l\sx\c̀_�̀a�caybx\̀\�̀g\�ha[i�ef̀gfl�̀g\�qal̀[kc̀�}fy\�a[�fl�kcca[dklc\�ef̀g�̀g\�qal_̀[̂c̀fal�~cg\d̂x\u�Yv� [\]̂_\_�a[�]kfx_�̀a�ca[[\c̀�d\]fcf\l̀�ha[i�b\[]a[y\d�mn�f̀u�Yv� g̀\�qal̀[kc̀a[�_�b[as[\__�a]�̀g\�ha[i�f_�_̂cg�̀gk̀�̀g\�oel\[�[\k_alkmxn�m\xf\�\_�̀gk̀�̀g\�qal̀[kc̀a[�_gkxx�là�m\�kmx\�̀a�kcgf\�\�~̂m_̀kl̀fkx�qaybx\̀fal�mn�̀g\�~̂m_̀kl̀fkx�qaybx\̀fal�|k̀\�kld�̀g\�qal̀[kc̀a[�gk_�là�d\xf�\[\d�kld�fybx\y\l̀\d�k�[\ca�\[n�bxkl�[\�̂f[\d�̂ld\[�̀g\�qal̀[kc̀�a[�gk_�là�[\ca�\[\d�̀g\�_cg\d̂x\�_̂]]fcf\l̀�̀a�y\\̀�̀g\�[\_b\c̀f�\�qal̀[kc̀�}fy\�[\�̂f[\y\l̀_�k_�[\�̂f[\d�mn�e[f̀̀\l�làfc\�̀a�̀g\�qal̀[kc̀a[�mn�̀g\�oel\[u�a[Yv� df_[\sk[d_�̀g\�fl_̀[̂c̀fal_�a]�̀g\�qal_̀[̂c̀fal�rklks\[p�t[cgf̀\c̀�a[�oel\[��eg\l�_̂cg�fl_̀[̂c̀fal_�k[\�mk_\d�al�̀g\�[\�̂f[\y\l̀_�a]�̀g\�qal̀[kc̀�|aĉy\l̀_����v�Y�Y��hg\l�kln�a]�̀g\�[\k_al_�d\_c[fm\d�fl�~\c̀fal�z����z�\jf_̀p�k]̀\[�cal_̂x̀k̀fal�ef̀g�̀g\�qal_̀[̂c̀fal�rklks\[p�kld�̂bal�c\[̀f]fck̀fal�mn�̀g\�t[cgf̀\c̀�̀gk̀�_̂]]fcf\l̀�ck̂_\�\jf_̀_�̀a��̂_̀f]n�_̂cg�kc̀falp�̀g\�oel\[�yknp�kma�\�[\k_al_�\jf_̀p�̀g\�oel\[�ykn�ef̀gâ �̀b[\�̂dfc\�̀a�kln�àg\[�[fsg̀_�a[�[\y\df\_�a]�̀g\�oel\[�kld�k]̀\[�sf�fls�̀g\�qal̀[kc̀a[�kld�̀g\�qal̀[kc̀a[�_�_̂[\̀np�f]�klnp�_\�\l�����dkn_��e[f̀̀\l�làfc\p�̀\[yflk̀\�\ybxany\l̀�a]�̀g\�qal̀[kc̀a[�k̀�̀g\�\jbf[k̀fal�a]�_̂cg�_\�\l�����dkn�b\[fadp�kld�yknp�_̂m�\c̀�̀a�kln�b[fa[�[fsg̀_�a]�̀g\�_̂[\̀n�� Y� �flf_g�̀g\�ha[i�mn�egk̀\�\[�[\k_alkmx\�y\̀gad�̀g\�oel\[�ykn�d\\y�\jb\df\l̀��\jb\df\l̀�̂̀fxf�fls�]a[�_̂cg�b̂[ba_\�_̂cg�a]�̀g\�qal̀[kc̀a[�_�bxkl̀p�yk̀\[fkx_p�\�̂fby\l̀p�̀aax_�kld�_̂bbxf\_�[\ykflfls�al�g̀\�_f̀\p�kld�kx_a�_̂cg�_̂mcal̀[kc̀a[_�k_�f̀�ykn�d\\y�kd�f_kmx\p�a[�f]�ykn�ckxx�̂bal�̀g\�qal̀[kc̀a[�_�_̂[\̀n�k̀�f̀_�ael�\jb\l_\�̀a�da�_a���bal�e[f̀̀\l�[\�̂\_̀�a]�̀g\�qal̀[kc̀a[p�̀g\�oel\[�_gkxx�]̂[lf_g�̀a�g̀\�qal̀[kc̀a[�k�d\̀kfx\d�kccâl̀fls�a]�̀g\�ca_̀_�flĉ[[\d�mn�̀g\�oel\[�fl�]flf_gfls�̀g\�ha[i��~̂cg�kccâl̀fls�_gkxx�m\�]flkxp�mfldfls�kld�calcx̂_f�\�̂bal�̀g\�qal̀[kc̀a[p�f̀_�_̂[\̀np�kld�kln�b\[_al�cxkfyfls�̂ld\[�a[�̀g[âsg�̀g\�qal̀[kc̀a[p�k_�̀a�̀g\�kyâl̀�̀g\[\a]����������v�Y�Y�Yv�}g\�ca_̀_�a]�]flf_gfls�̀g\�ha[i�kx_a�flcx̂d\p�ef̀gâ �̀xfyf̀k̀falp�kxx�[\k_alkmx\�k̀̀a[l\n_��]\\_�flĉ[[\d�fl�[\_baldfls�̀a�̀g\�d\]k̂x̀�kld�\l]a[cfls�̀g\�oel\[�_�[fsg̀_�̂ld\[�̀g\�qal̀[kc̀�|aĉy\l̀_��flcx̂dfls�ca_̀_�kld�]\\_�flĉ[[\d�fl�df_b̂ \̀�[\_ax̂̀fal�b[ac\\dfls_�p�kddf̀falkx�̀f̀x\�ca_̀_p�fl_̂[klc\p�kddf̀falkx�fl̀\[\_̀�m\ck̂_\�a]�kln�d\xkn�fl�caybx\̀fls�̀g\�ha[ip�xa__�a]�~̀k̀\��̂fxdfls�tfdp�kld�kxx�àg\[�df[\c̀�kld�cal_\�̂\l̀fkx�dkyks\_�flĉ[[\d�mn�̀g\�oel\[�mn�[\k_al�a]�̀g\�̀\[yflk̀fal�a]�̀g\�qal̀[kc̀a[�k_�_̀k̀\d�g\[\fl��v�Y�Y�Y���̀�f_�[\caslf�\d�̀gk̀���z��f]�kl�a[d\[�]a[�[\xf\]�f_�\l̀\[\d�al�m\gkx]�a]�qal̀[kc̀a[�b̂[_̂kl̀�̀a�}f̀x\�zz�a]�̀g\�lf̀\d�~̀k̀\_�qad\p�����f]�kln�àg\[�_fyfxk[�a[d\[�f_�\l̀\[\d�̂ld\[�kln�àg\[�d\m̀a[�[\xf\]�xke_p�����f]�qal̀[kc̀a[yki\_�k�s\l\[kx�k__fsly\l̀�]a[�̀g\�m\l\]f̀�a]�f̀_�c[\df̀a[_p�����f]�k�[\c\f�\[�f_�kbbafl̀\d�]a[�̀g\�m\l\]f̀�a]�f̀_c[\df̀a[_p�a[�����f]�k�[\c\f�\[�f_�kbbafl̀\d�al�kccâl̀�a]�f̀_�fl_ax�\lcnp�kln�_̂cg�\�\l̀�câxd�fybkf[�a[�][̂_̀[k̀\qal̀[kc̀a[�_�b\[]a[yklc\�a]�̀g\�qal̀[kc̀��tcca[dflsxnp�f̀�f_�ks[\\d�̀gk̀�̂bal�̀g\�acĉ[[\lc\�a]�kln�_̂cg�\�\l̀poel\[�_gkxx�m\�\l̀f̀x\d�̀a�[\�̂\_̀�a]�qal̀[kc̀a[�a[�f̀_�_̂cc\__a[�fl�fl̀\[\_̀�kd\�̂k̀\�k__̂[klc\�a]�]̂̀ [̂\�b\[]a[yklc\fl�kcca[dklc\�ef̀g�̀g\�̀\[y_�kld�caldf̀fal_�a]�̀g\�qal̀[kc̀���kfx̂[\�̀a�caybxn�ef̀g�_̂cg�[\�̂\_̀�ef̀gfl�̀\l��z{�dkn_�a]�d\xf�\[n�a]�̀g\�[\�̂\_̀p�a[�oel\[�_�d\̀\[yflk̀fal�̀gk̀�̀g\�k__̂[klc\_�k[\�là�kd\�̂k̀\p�_gkxx�\l̀f̀x\�oel\[�̀a\̀[yflk̀\�̀g\�qal̀[kc̀�kld�̀a�̀g\�kccaybklnfls�[fsg̀_�_\̀�]a[̀g�fl�~̂mbk[ks[kbg_�z����z�̀g[âsg�z������g\[\a]���l�kxx\�\l̀_�b\ldfls�[\c\fb̀�a]�kd\�̂k̀\�k__̂[klc\�a]�b\[]a[yklc\�kld�kc̀̂kx�b\[]a[yklc\�fl�kcca[dklc\�̀g\[\ef̀gpoel\[�_gkxx�m\�\l̀f̀x\d�̀a�b[ac\\d�ef̀g�̀g\�ha[i�ef̀g�f̀_�ael�]a[c\_�a[�ef̀g�àg\[�qal̀[kc̀a[_�al�k�̀fy\�kldyk̀\[fkx�a[�àg\[�kbb[ab[fk̀\�mk_f_p�̀g\�ca_̀�a]�egfcg�efxx�m\�mkci�cgk[s\d�kskfl_̀�̀g\�qal̀[kc̀�~̂y���v�Y�Y���]�̀g\�oel\[�e[als]̂xxn�̀\[yflk̀\_�̀g\�qal̀[kc̀�]a[�ck̂_\p�̀g\�[fsg̀_p�[\y\df\_�kld�amxfsk̀fal_�a]�̀g\�bk[̀f\_�efxx�m\�̀g\�_ky\�k_�f]�̀g\�oel\[�gkd�̀\[yflk̀\d�̀g\�qal̀[kc̀�]a[�cal�\lf\lc\�̂ld\[�~\c̀fal�z������v�Y�Y���l�̀g\�\�\l̀�̀gk̀�̀g\�qal̀[kc̀a[p�a[�̀g\�qal̀[kc̀a[�_�_̂[\̀np�cgkxx\ls\_�̀g\�oel\[�_�̀\[yflk̀fal�a]�̀g\�qal̀[kc̀�]a[�ck̂_\p�kld�̀g\�oel\[�b[\�kfx_�fl�xf̀fsk̀fal�fl�call\c̀fal�ef̀g�_̂cg�cgkxx\ls\p�eg\̀g\[�flf̀fk̀\d�mn�̀g\�
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XYZ[\�]\�̂_�̀a[�b]Z̀\cd̀]\�]\�̀a[�b]Z̀\cd̀]\ef�fg\[̀_h�̀a[�XYZ[\�facii�̂[�[Z̀j̀i[k�̀]�j̀f�d]f̀fh�jZdigkjZl�\[cf]Zĉi[�c̀̀]\Z[_ef�m[[fh�jZdg\\[k�cf�c�\[fgì�]m�fgda�ij̀jlc̀j]Zh�cf�nc\̀�]m�cZ_�ogklp[Z̀�clcjZf̀�̀a[�b]Z̀\cd̀]\�]\�̀a[�b]Z̀\cd̀]\ef�fg\[̀_q�rgda�d]f̀fh�jZdigkjZl�\[cf]Zĉi[�c̀̀]\Z[_ef�m[[fh�facii�̂[�k[[p[k�c�d]f̀�]m�mjZjfajZl�̀a[�s]\tqu�vwxyxv�za[�XYZ[\�pc_h�Yj̀a]g̀�dcgf[h�]\k[\�̀a[�b]Z̀\cd̀]\�jZ�Y\j̀jZl�̀]�fgfn[Zkh�k[ic_�]\�jZ̀[\\gǹ�̀a[�s]\th�jZ�Ya]i[�]\�jZ�nc\̀�m]\�fgda�n[\j]k�]m�̀jp[�cf�̀a[�XYZ[\�pc_�k[̀[\pjZ[q�za[�XYZ[\�facii�jZdg\�Z]�ijĉjij̀_�̂_�\[cf]Z�]m�fgda�fgfn[Zfj]Zh�k[ic_h�]\�jZ̀[\\gǹj]Z�[{d[ǹ�̀ac̀�̀a[�b]Z̀\cd̀]\�pc_�\[|g[f̀�cZ�[{̀[Zfj]Z�]m�j̀f�̀jp[�̀]�d]pni[̀[�j̀f�s]\t�jZ�cdd]\kcZd[�Yj̀a�}\̀jdi[�~�a[\[]mq�u�vwxyx��za[�b]Z̀\cd̀�rgp�cZk�̀a[�b]Z̀\cd̀�zjp[�facii�̂[�ckogf̀[k�m]\�jZd\[cf[f�jZ�̀a[�d]f̀�cZk�̀jp[�dcgf[k�̂_�fgfn[Zfj]Zh�k[ic_h�]\�jZ̀[\\gǹj]Z�gZk[\�r[d̀j]Z���q�q�q�}kogf̀p[Z̀�]m�̀a[�b]Z̀\cd̀�rgp�facii�jZdigk[�n\]mj̀q�̀jp[�dcgf[k�̂_�fgfn[Zfj]Zh�k[ic_�]\�jZ̀[\\gǹj]Z�cf�k[fd\ĵ[k�jZ�r[d̀j]Z���q�q�q��]�ckogf̀p[Z̀�facii�̂[�pck[�̀]�̀a[�[{̀[Z̀�xv àc̀�n[\m]\pcZd[�jfh�Ycfh�]\�Y]gik�ac�[�̂[[Zh�f]�fgfn[Zk[kh�k[ic_[kh�]\�jZ̀[\\gǹ[kh�Ycf�]\�Y]gik�ac�[�[̂[Z�f]�fgfn[Zk[kh�k[ic_[k�]\�jZ̀[\\gǹ[k�̂_�cZ]̀a[\�dcgf[�m]\�Yajda�̀a[�b]Z̀\cd̀]\�jf�\[fn]Zfĵi[��]\�������u�vwxwxv�za[�XYZ[\�pc_h�c̀�cZ_�̀jp[h�̀[\pjZc̀[�̀a[�Ya]i[�]\�cZ_�n]\̀j]Z�]m�̀a[�b]Z̀\cd̀�m]\�̀a[�XYZ[\ef�d]Z�[Zj[Zd[�cZk�Yj̀a]g̀�dcgf[qdcgf[�gn]Z�Z]̀�i[ff�̀acZ�f[�[Z�����kc_fe�Y\j̀̀[Z�Z]̀jd[�̀]�̀a[�b]Z̀\cd̀]\q��]̀Yj̀af̀cZkjZl�cZ_�]̀a[\�n\]�jfj]Z�̀]�̀a[�d]Z̀\c\_�jZ�̀a[�b]Z̀\cd̀h�̀a[�XYZ[\�\[f[\�[f�̀a[�\jlà�c̀�cZ_�̀jp[�cZk�jZ�j̀f�ĉf]ig̀[�kjfd\[̀j]Z�̀]�[̀\pjZc̀[�̀a[�f[\�jd[f�]m�̀a[�b]Z̀\cd̀]\�]\�̀a[�s]\t�̂_�lj�jZl�Y\j̀̀[Z�Z]̀jd[�̀]�̀a[�b]Z̀\cd̀]\q�zajf�̀[\pjZc̀j]Z�m]\�d]Z�[Zj[Zd[�]m�̀a[�XYZ[\�n\]�jfj]Z�cii]Yf�cZk�cg̀a]\j�[f�̀a[�XYZ[\�̀]�̀[\pjZc̀[�̀ajf�b]Z̀\cd̀�c̀�cZ_�̀jp[�cZk�m]\�cZ_�\[cf]Z�Yac̀f][�[\q�zajf�\jlà�pc_�̂[�[{[\djf[k�̂_�̀a[�XYZ[\�jZ�j̀f�d]pni[̀[�kjfd\[̀j]Zq�z[\pjZc̀j]Z�̂_�̀a[�XYZ[\�gZk[\�̀ajf�r[d̀j]Z�facii�̂[�̂_��]̀jd[�]m�z[\pjZc̀j]Z�k[ij�[\[k�̀]�̀a[�b]Z̀\cd̀]\�fn[djm_jZl�̀a[�[{̀[Z̀�]m�[̀\pjZc̀j]Z�cZk�̀a[�[mm[d̀j�[�kc̀[qu�vwxwx���n]Z�\[d[jǹ�]m�Y\j̀̀[Z�Z]̀jd[�m\]p�̀a[�XYZ[\�]m�fgda�̀[\pjZc̀j]Z�m]\�̀a[�XYZ[\ef�d]Z�[Zj[Zd[h�̀a[�b]Z̀\cd̀]\�facii�jpp[kjc̀[i_�cZk�jZ�cdd]\kcZd[�Yj̀a�jZf̀\gd̀j]Zf�m\]p�̀a[�XYZ[\�� x� c̀t[�cd̀j]Zf�Z[d[ffc\_h�]\�̀ac̀�̀a[�XYZ[\�pc_�kj\[d̀h�m]\�̀a[�n\]̀[d̀j]Z�cZk�n\[f[\�c̀j]Z�]m�̀a[�s]\t��cZkxy [{d[ǹ�m]\�s]\t�kj\[d̀[k�̀]�̂[�n[\m]\p[k�n\j]\�̀]�̀a[�[mm[d̀j�[�kc̀[�]m�̀[\pjZc̀j]Z�f̀c̀[k�jZ�̀a[�Z]̀jd[h�[̀\pjZc̀[�cii�[{jf̀jZl�fĝd]Z̀\cd̀f�cZk�ng\dacf[�]\k[\f�cZk�[Z̀[\�jZ̀]�Z]�mg\̀a[\�fĝd]Z̀\cd̀f�cZk�ng\dacf[�]\k[\fq]\k[\f��cZkxw n\]d[[k�̀]�d]pni[̀[�̀a[�n[\m]\pcZd[�]m�̀a[�s]\t�\[|gj\[k�gZk[\�n]\̀j]Zf�]m�̀a[�b]Z̀\cd̀�Z]̀�[̀\pjZc̀[kh�jm�cZ_qu�vwxwxy��Z�dcf[�]m�fgda�̀[\pjZc̀j]Z�m]\�̀a[�XYZ[\ef�d]Z�[Zj[Zd[h�̀a[�XYZ[\�facii�nc_�̀a[�b]Z̀\cd̀]\�m]\�s]\t�n\]n[\i_�[{[dg̀[k��d]f̀f�jZdg\\[k�̂_�\[cf]Z�]m�̀a[�̀[\pjZc̀j]Zh�jZdigkjZl�d]f̀f�c̀̀\ĵg̀ĉi[�̀]�̀[\pjZc̀j]Z�]m�rĝd]Z̀\cd̀f��cZk�̀a[�̀[\pjZc̀j]Z�m[[h�jm�cZ_h�f[̀�m]\̀a�jZ�̀a[�}l\[[p[Z̀q�n]Z�\[d[jǹ�]m�Y\j̀̀[Z�Z]̀jd[�]m�̀a[�XYZ[\ef�[{[\djf[�]m�fgda�̀[\pjZc̀j]Zh�̀a[�b]Z̀\cd̀]\�faciih�cf�̀a[�b]Z̀\cd̀]\ef�f]i[�cZk�[{digfj�[�\[p[k_h�̂[�ncjk�m]\�̀a[�s]\t�n\]n[\i_�[{[dg̀[k�jZ�cdd]\kcZd[�Yj̀a�̀a[�b]Z̀\cd̀��]dgp[Z̀f�n\j]\�̀]�̀a[�[mm[d̀j�[�kc̀[�]m�̀[\pjZc̀j]Z�cZk�m]\�j̀[pf�n\]n[\i_�mĉ\jdc̀[k�]mm�fj̀[h�k[ij�[\[k�cZk�f̀]\[k�jZ�cdd]\kcZd[�Yj̀a�̀a[�XYZ[\ef�jZf̀\gd̀j]Zf�]\�̀a[�b]Z̀\cd̀��]dgp[Z̀f�̂[m]\[�fgda�[mm[d̀j�[�kc̀[q�za[�b]Z̀\cd̀]\ef�[Z̀j̀i[p[Z̀�̀]�nc_p[Z̀�m]\�cii�fgda�Y]\t�facii�̂[�n\[kjdc̀[k�]Z�j̀f�n[\m]\pcZd[�]m�fgda�Y]\t�jZ�cdd]\kcZd[�Yj̀a�̀a[�b]Z̀\cd̀��]dgp[Z̀f�cf�d[\̀jmj[k�̂_�̀a[�}\daj̀[d̀�cZk�b]Zf̀\gd̀j]Z��cZcl[\q�za[�b]Z̀\cd̀]\�facii�̂[�[Z̀j̀i[k�̀]�Z]�]̀a[\�nc_p[Z̀�cZk�Ycj�[f�cZ_�dicjp�m]\�kcpcl[f�jZdigkjZlh�̂g̀�Z]̀�ijpj̀[k�̀]h�i]f̀�n\]mj̀fh�cZ_�n\]fn[d̀j�[�i]ffh�gZk[\g̀jij�c̀j]Z�]m�n[\f]ZZ[i�]\�[|gjnp[Z̀h�gZĉf]\̂[k�]�[\a[ckh�cZk�cZ_�cZk�cii�j̀[pf�]m�d]Zf[|g[Z̀jci�i]ff�]\�kcpcl[q�za[�XYZ[\�facii�̂[�[Z̀j̀i[k�̀]�d\[kj̀�clcjZf̀�cZ_�nc_p[Z̀�̀]�̂[�pck[�̀]�̀a[�b]Z̀\cd̀]\�ng\fgcZ̀�̀]�̀ajf�r[d̀j]Z���q��̀a[�m]ii]YjZl������nc_p[Z̀f�n\[�j]gfi_�pck[�̀]�̀a[�b]Z̀\cd̀]\�m]\�̀a[�̀[\pjZc̀[k�n]\̀j]Z�]m�̀a[�s]\t������dicjpf�Yajda�̀a[�XYZ[\�acf�clcjZf̀�̀a[�b]Z̀\cd̀]\�gZk[\�̀a[�b]Z̀\cd̀��]dgp[Z̀f��cZk�����̀a[��cig[�]m�̀a[�pc̀[\jcifh�fgnnij[fh�[|gjnp[Z̀h�]\�]̀a[\�j̀[pf�̀ac̀�c\[�̀]�̂[�kjfn]f[k�]m�_̂�̀a[�b]Z̀\cd̀]\h�̀a[�d]f̀�]m�Yajda�jf�jZdigk[k�jZ�̀a[�b]Z̀\cd̀�rgpq��]̀Yj̀af̀cZkjZl�̀a[�m]\[l]jZlh�jZ�̀a[�[�[Z̀�]m�c�[̀\pjZc̀j]Z�gZk[\�r[d̀j]Z���q�q��n\j]\�̀]�̀a[�jffgcZd[�]m�c��]̀jd[�̀]��\]d[[kh�̀a[�b]Z̀\cd̀]\�facii�Z]̀�̂[�[Z̀j̀i[k�̀]�cZ_�d]pn[Zfc̀j]Z�Yac̀f][�[\q
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X�YZ[Y[\[Y[]�̂_̀�abcdefgdbe�fhè̀i�d_fd�fc�̀jkèii�gbclmdmbc�kèg̀l̀cd�db�d_̀�abcdefgdbeni�̀cdmdòp̀cd�db�fcq�̀jd̀cimbc�br�d_̀�abcdefgd�̂mp̀�i_foo�s̀�rtoo�fcl�gbpkòd̀�gbpkomfcg̀�db�d_̀�ifdmirfgdmbc�br�d_̀�uvc̀e�vmd_�d_̀�èwtmèp̀cdi�br�xedmgòi�y�fcl�z{|X�YZ[Y[\[Y[}�̂_̀�uvc̀e�i_foo�cbd�s̀�omfsò�db�d_̀�abcdefgdbe�be�fcq�br�mdi�~tsgbcdefgdbe�rbe�gofmpi��mpkfgd�gbidi��j̀d̀cl̀l�h̀c̀efo�gbclmdmbci�be�l̀ofq�lfpfh̀i�br�fcq�cfdtè�gftìl�sq�be�femimch�btd�br�l̀ofq��lmietkdmbc��mcd̀er̀ècg̀��mc̀rrmgm̀cgm̀i��mpk̀lfcg̀��_mclefcg̀��fgg̀òefdmbc��èìwt̀cgmch��ig_̀ltò�mpkfgdi��ofg��br�dmp̀omc̀ii�sq�d_̀�uvc̀e�be�mdi�xeg_md̀gd�be�abcidetgdmbc��fcfh̀e��fcl�ofg��br�gbbelmcfdmbc�be�ig_̀ltomch��gtptofdm�̀�mpkfgd�br�ptodmkò�g_fch̀�bel̀ei��̀eebei�be�bpmiimbci�mc�d_̀�l̀imhc�br�d_̀��eb�̀gd��l̀ofq�fcl�bd_̀e�k̀erbepfcg̀�mpkfgdi|�̂_̀�ibò�èp̀lq�fhfmcid�d_̀�uvc̀e�rbe�itg_�l̀ofqi�i_foo�s̀�d_̀�foobvfcg̀�br�fllmdmbcfo�dmp̀�rbe�gbpkòdmbc�br�d_̀��be���d_̀�fpbtcd�br�v_mg_�i_foo�s̀�its�̀gd�db�d_̀�aofmpi�kebg̀ltè�ìd�rbed_�_̀èmc|��jg̀kd�db�d_̀�̀jd̀cd��mr�fcq��̀jkèiioq�keb_msmd̀l�sq�ofv��d_̀�abcdefgdbe�̀jkèiioq�fhè̀i�cbd�db�pf�̀�fcl�_̀èsq�vfm�̀i�fcq�gofmp�rbe�lfpfh̀i�rbe�l̀ofq��mcgotlmch��std�cbd�ompmd̀l�db��d_bì�èitodmch�rebp�mcgèfìl�ofsbe�be�pfd̀emfo�gbidi��̀jd̀cl̀l�h̀c̀efo�gbclmdmbci��lmègdmbci�hm�̀c�be�cbd�hm�̀c�sq�d_̀�uvc̀e��abcidetgdmbc��fcfh̀e��be�xeg_md̀gd��mcgotlmch�ig_̀ltomch�fcl�gbbelmcfdmbc�br�d_̀��be���d_̀�xeg_md̀gdni�kèkfefdmbc�br�lefvmchi�fcl�ik̀gmrmgfdmbci�be�d_̀�abcidetgdmbc��fcfh̀eni�be�xeg_md̀gdni�è�m̀v�br�i_bk�lefvmchi�fcl�èwt̀idi�rbe�mcidetgdmbci��̀eebei�be�bpmiimbci�mc�d_̀�l̀imhc�br�d_̀��eb�̀gd��be��bc�fggbtcd�br�fcq�l̀ofq��lmietkdmbc��mcd̀er̀ècg̀��mpk̀lfcg̀��mc̀rrmgm̀cgq��ofg��br�kebltgdm�mdq��bsidetgdmbc�be�_mclefcg̀�rbe�fcq�gftì�v_fdib̀�̀e�sq�d_̀�uvc̀e��abcidetgdmbc��fcfh̀e��xeg_md̀gd�be�fcq�bd_̀e�abcdefgdbe�be�~̀kfefd̀�abcdefgdbe�bc�d_̀��eb�̀gd�v_̀d_̀e�be�cbd�rbèì̀ fsò�be�fcdmgmkfd̀l|�̂_̀�abcdefgdbe�fhè̀i�d_fd�mdi�ibò�emh_d�fcl�èp̀lq�d_̀èrbè�i_foo�s̀�fc�̀jd̀cimbc�br�dmp̀��mr�fkkebkemfd̀|��d�mi�̀pk_fim�̀l�d_fd�cb�pbc̀dfeq�ègb�̀eq�pfq�s̀�bsdfmc̀l�sq�d_̀�abcdefgdbe�rbe�l̀ofq�fhfmcid�d_̀�uvc̀e��abcidetgdmbc��fcfh̀e��xeg_md̀gd��bd_̀e�abcdefgdbe�be�~̀kfefd̀�abcdefgdbe�sfìl�bc�fcq�èfibc�fcl�d_fd�d_̀�abcdefgdbeni�ibò�èp̀lq��mr�fkkebkemfd̀��mi�fllmdmbcfo�dmp̀|X�YZ[Y[\[���r�fl�̀eì�v̀fd_̀e�gbclmdmbci�fè�d_̀�sfimi�rbe�f�aofmp�rbe�fllmdmbcfo�dmp̀��itg_�aofmp�i_foo�s̀�lbgtp̀cd̀l�sq�lfdf�itsidfcdmfdmch�d_fd�v̀fd_̀e�gbclmdmbci�v̀è�fscbepfo�rbe�d_̀�k̀embl�br�dmp̀��gbtol�cbd�_f�̀�s̀ c̀�èfibcfsoq�fcdmgmkfd̀l�fcl�_fl�fc�fl�̀eì�̀rr̀gd�bc�d_̀�ig_̀ltòl�gbcidetgdmbc|��c�kofccmch�_mi�gbcidetgdmbc�ig_̀ltò�vmd_mc�d_̀�fhè̀l�abcdefgd�̂mp̀��md�i_foo�s̀�fiitp̀l�d_fd�d_̀�abcdefgdbe�_fi�fcdmgmkfd̀l�d_̀�fpbtcd�br�fl�̀eì�v̀fd_̀e�gbclmdmbci�cbepfo�db�d_̀�imd̀�br�d_̀��be��rbe�d_̀�ìfibc�be�ìfibci�br�d_̀�q̀fe�mc�bo�̀l|�ucoq�d_bì�v̀fd_̀e�l̀ofqi�fddemstdfsò�db�bd_̀e�d_fc�cbepfo�v̀fd_̀e�gbclmdmbci�vmoo�s̀�gbciml̀èl�sq�d_̀�xeg_md̀gd|X�YZ[Y[��������������������������������������������[�̂_̀�abcdefgdbe�fcl�uvc̀e�vfm�̀�aofmpi�fhfmcid�̀fg_�bd_̀e�rbe�gbcìwt̀cdmfo�lfpfh̀i�vfm�̀i�fcq�fcl�foo�gofmpi�rbe�gbcìwt̀cdmfo�lfpfh̀i�br�fcq��mcl�fcl�cfdtè�femimch�btd�br�be�èofdmch�db�d_mi�abcdefgd|�̂_mi�ptdtfo�vfm�̀e�mcgotl̀i[Y lfpfh̀i�mcgteèl�sq�d_̀�uvc̀e�rbe�ècdfo�̀jk̀cìi��rbe�obiìi�br�tì��mcgbp̀��kebrmd��rmcfcgmch��stimc̀ii�fcl�èktdfdmbc��fcl�rbe�obii�br�pfcfh̀p̀cd�be�̀pkobq̀ �̀kebltgdm�mdq�be�br�d_̀�ìe�mg̀i�br�itg_�k̀eibci��fcl[� lfpfh̀i�mcgteèl�sq�d_̀�abcdefgdbe�rbe�kemcgmkfo�brrmg̀�̀jk̀cìi�mcgotlmch�d_̀�gbpk̀cifdmbc�br�k̀eibcc̀o�idfdmbc̀l�d_̀è��rbe�obiìi�br�rmcfcgmch��stimc̀ii�fcl�èktdfdmbc��fcl�rbe�obii�br�kebrmd�̀jg̀kd�fcdmgmkfd̀l�kebrmd�femimch�lmègdoq�rebp�d_̀��be�|_̂mi�ptdtfo�vfm�̀e�mi�fkkomgfsò��vmd_btd�ompmdfdmbc��db�foo�gbcìwt̀cdmfo�lfpfh̀i�lt̀�db�̀md_̀e�kfedqni�d̀epmcfdmbc�mc�fggbelfcg̀�vmd_�xedmgò�z�|��bd_mch�gbcdfmc̀l�mc�d_mi�~̀gdmbc�z{|z| �i_foo�s̀�l̀ p̀̀l�db�kègotl̀�fiìiip̀cd�br�omwtmlfd̀l�lfpfh̀i��v_̀c�fkkomgfsò��mc�fggbelfcg̀�vmd_�d_̀�èwtmèp̀cdi�br�d_̀�abcdefgd�¡bgtp̀cdi|vfm�̀e�br�gbcìwt̀cdmfo�lfpfh̀i�i_foo�ite�m�̀�d̀epmcfdmbc�br�d_̀�abcdefgd|¢£¤¥��¦X�YZ[�[Y�aofmpi��aofmpi�sq�d_̀�abcdefgdbe��̀jgotlmch�d_bì�v_̀è�d_̀�gbclmdmbc�hm�mch�emì�db�d_̀�aofmp�mi�rmeid�lmigb�̀èl�frd̀e�̀jkmefdmbc�br�d_̀�k̀embl�rbe�gbeègdmbc�br�d_̀��be��ìd�rbed_�mc�~̀gdmbc�z§|§|§�be�femimch�tcl̀e�~̀gdmbci�z̈|©��z̈|���fcl�zz|{��i_foo�s̀�èr̀eèl�db�d_̀��cmdmfo�¡̀gmimbc��f�̀e�rbe�mcmdmfo�l̀gmimbc|�̂_̀�xeg_md̀gd�vmoo�ìe�̀�fi�d_̀��cmdmfo�¡̀gmimbc��f�̀e��tcòii�bd_̀evmì�mclmgfd̀l�mc�d_̀�xhè̀ p̀cd|��jg̀kd�rbe�d_bì�aofmpi�sq�d_̀�abcdefgdbe�j̀gotl̀l�sq�d_mi�~̀gdmbc�z{|§|z��fc�mcmdmfo�l̀gmimbc�i_foo�s̀�èwtmèl�fi�f�gbclmdmbc�kèg̀l̀cd�db�p̀lmfdmbc�smclmch�lmiktd̀�èibotdmbc�br�fcq�aofmp|��r�fc�mcmdmfo�l̀gmimbc�_fi�cbd�s̀ c̀�ècl̀èl�vmd_mc�©̈�lfqi�frd̀e�d_̀�abcdefgdbeni�aofmp�_fi�s̀ c̀�èr̀eèl�db�d_̀��cmdmfo�¡̀gmimbc��f�̀e��d_̀�kfedq�fiìedmch�d_̀�aofmp�pfq�l̀pfcl�p̀lmfdmbc�fcl�abcdefgdbe�pfq�kebg̀ l̀�vmd_�smclmch�lmiktd̀�èibotdmbc�vmd_btd�f�l̀gmimbc�_f�mch�s̀ c̀�ècl̀èl|�ªcòii�d_̀��cmdmfo�¡̀gmimbc��f�̀e�fcl�foo�frr̀gd̀l�kfedm̀i�fhè̀��d_̀��cmdmfo�¡̀gmimbc��f�̀e�vmoo�cbd�l̀gml̀�lmiktd̀i�s̀dv̀ c̀�d_̀�abcdefgdbe�fcl�k̀eibci�be�̀cdmdm̀i�bd_̀e�d_fc�d_̀�uvc̀e|
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X�YZ[\[\�]̂_�̀abcbde�f_gbhbia�jdk_l�mbee�l_nb_m�oedbph�qr�ĉ_�oiacldgcil�das�mbĉba�c_a�sdrh�it�ĉ_�l_g_buc�it�d�oedbp�cdk_�ia_�il�pil_�it�ĉ_�tieeimbav�dgcbiahw�xyz�l_{|_hc�dssbcbiade�h|uuilcbav�sdcd�tlip�ĉ_�gedbpdac�il�d�l_huiah_�mbĉ�h|uuilcbav�sdcd�tlip�ĉ_�iĉ_l�udlcr}�x~z�l_�_gc�ĉ_�oedbp�ba�m̂ie_�il�ba�udlc}�x�z�duulin_�ĉ_�oedbp}�x�z�h|vv_hc�d�gipulipbh_}�il�x�z�dsnbh_�ĉ_�udlcb_h�ĉdc�ĉ_�̀abcbde�f_gbhbia�jdk_l�bh�|adqe_�ci�l_hien_�ĉ_�oedbp�bt�ĉ_�̀abcbde�f_gbhbia�jdk_l�edgkh�h|ttbgb_ac�batilpdcbia�ci�_nde|dc_�ĉ_�p_lbch�it�ĉ_�oedbp�il�bt�ĉ_�̀abcbde�f_gbhbia�jdk_l�giage|s_h�ĉdc}�ba�ĉ_�̀abcbde�f_gbhbia�jdk_l�h�hie_�sbhgl_cbia}�bc�mi|es�q_�baduuliulbdc_�til�ĉ_�̀abcbde�f_gbhbia�jdk_l�ci�l_hien_�ĉ_�oedbp�X�YZ[\[��̀a�_nde|dcbav�oedbph}�oedbph�qr�ĉ_�oiacldgcil}�ĉ_�̀abcbde�f_gbhbia�jdk_l�pdr}�q|c�ĥdee�aic�q_�iqebvdc_s�ci}�giah|ec�mbĉ�il�h__k�batilpdcbia�tlip�_bĉ_l�udlcr�il�tlip�u_lhiah�mbĉ�hu_gbde�kaime_sv_�il�_�u_lcbh_�m̂i�pdr�dhhbhc�ĉ_�̀abcbde�f_gbhbia�jdk_l�ba�l_as_lbav�d�s_gbhbia��]̂_�̀abcbde�f_gbhbia�jdk_l�pdr�l_{|_hc�ĉ_��ma_l�ci�d|ĉilb�_�l_c_acbia�it�h|ĝ�u_lhiah�dc�ĉ_��ma_l�h�_�u_ah_�X�YZ[\[��̀t�ĉ_�̀abcbde�f_gbhbia�jdk_l�l_{|_hch�d�udlcr�ci�ulinbs_�d�l_huiah_�ci�d�oedbp�qr�ĉ_�oiacldgcil�il�ci�t|labĥ�dssbcbiade�h|uuilcbav�sdcd}�h|ĝ�udlcr�ĥdee�l_huias}�mbĉba�c_a�y��sdrh�dtc_l�l_g_buc�it�ĉ_�h|ĝ�l_{|_hc}�das�ĥdee�_bĉ_l�xyz�ulinbs_�d�l_huiah_�ia�ĉ_�l_{|_hc_s�h|uuilcbav�sdcd}�x~z�dsnbh_�ĉ_�̀abcbde�f_gbhbia�jdk_l�m̂_a�ĉ_�l_huiah_�il�h|uuilcbav�sdcd�mbee�q_�t|labĥ_s}�t|labĥ_s�il�x�z�dsnbh_�ĉ_�̀abcbde�f_gbhbia�jdk_l�ĉdc�ai�h|uuilcbav�sdcd�mbee�q_�t|labĥ_s���uia�l_g_buc�it�ĉ_�l_huiah_�il�h|uuilcbav�sdcd}�bt�dar}�ĉ_�̀abcbde�f_gbhbia�jdk_l�mbee�_bĉ_l�l_�_gc�il�duulin_�ĉ_�oedbp�qr�ĉ_�oiacldgcil�ba�m̂ie_�il�ba�udlc�X�YZ[\[Z�]̂_�̀abcbde�f_gbhbia�jdk_l�mbee�l_as_l�da�babcbde�s_gbhbia�duulinbav�il�l_�_gcbav�ĉ_�oedbp}�oedbp�qr�ĉ_�oiacldgcil}�il�basbgdcbav�ĉdc�ĉ_�̀abcbde�f_gbhbia�jdk_l�bh�|adqe_�ci�l_hien_�ĉ_�oedbp��]̂bh�babcbde�s_gbhbia�ĥdee�xyz�q_�ba�mlbcbav��x~z�hcdc_�ĉ_�l_dhiah�ĉ_l_til��das�x�z�aicbtr�ĉ_�udlcb_h}�ĉ_�oiahcl|gcbia�jdadv_l}�das�ĉ_��lĝbc_gc}�bt�ĉ_��lĝbc_gc�udlcb_h�das�ĉ_��lĝbc_gc�das�oiahcl|gcbia�jdadv_l}�bt�ĉ_��lĝbc_gc�il�oiahcl|gcbia�jdadv_l�bh�aic�h_lnbav�dh�ĉ_�̀abcbde�f_gbhbia�jdk_l}�it�dar�ĝdav_�ba�ĉ_�oiacldgc��|p�il�oiacldgc�]bp_�il�qiĉ��]̂_�babcbde�s_gbhbia�ĥdee�q_�tbade�das�qbasbav�ia�ĉ_�udlcb_h�q|c�h|q�_gc�ci�p_sbdcbia�das}�bt�ĉ_�udlcb_h�tdbe�ci�l_hien_�ĉ_bl�sbhu|c_�ĉli|v̂�p_sbdcbia}�ci�qbasbav�sbhu|c_�l_hie|cbia�X�YZ[\[���bĉ_l�udlcr�pdr�tbe_�til�p_sbdcbia�it�da�babcbde�s_gbhbia�dc�dar�cbp_}�h|q�_gc�ci�ĉ_�c_lph�it��_gcbia�y��~���y�̀ac_acbiadeer�ipbcc_s�X�YZ[\[�[Y��bĉ_l�udlcr�pdr}�mbĉba����sdrh�tlip�ĉ_�sdc_�it�l_g_buc�it�da�babcbde�s_gbhbia}�s_pdas�ba�mlbcbav�ĉdc�ĉ_�iĉ_l�udlcr�tbe_�til�p_sbdcbia��̀t�h|ĝ�d�s_pdas�bh�pds_�das�ĉ_�udlcr�l_g_bnbav�ĉ_�s_pdas�tdbeh�ci�tbe_�til�p_sbdcbia�mbĉba����sdrh�it�l_g_buc�ĉ_l_it}�ĉ_a�qiĉ�udlcb_h�mdbn_�ĉ_bl�lbv̂ch�ci�p_sbdc_�il�u|lh|_�qbasbav�sbhu|c_�l_hie|cbia�ulig__sbavh�mbĉ�l_hu_gc�ci�ĉ_�babcbde�s_gbhbia�̀ac_acbiadeer�ipbcc_s�X�YZ[\[��̀a�ĉ_�_n_ac�it�d�oedbp�dvdbahc�ĉ_�oiacldgcil}�ĉ_��ma_l�pdr}�q|c�bh�aic�iqebvdc_s�ci}�aicbtr�ĉ_�h|l_cr}�bt�dar}�it�ĉ_�adc|l_�das�dpi|ac�it�ĉ_�oedbp��̀t�ĉ_�oedbp�l_edc_h�ci�d�uihhbqbebcr�it�d�oiacldgcil�h�s_td|ec}�ĉ_��ma_l�pdr}�q|c�bh�aic�iqebvdc_s�ci}�aicbtr�ĉ_�h|l_cr�das�l_{|_hc�ĉ_�h|l_cr�h�dhhbhcdag_�ba�l_hienbav�ĉ_�giaclin_lhr�̀ac_acbiadeer�ipbcc_s�X�YZ[\[��̀t�d�oedbp�qr�ĉ_�oiacldgcil�l_edc_h�ci�il�bh�ĉ_�h|q�_gc�it�d�p_ĝdabg�h�eb_a}�ĉ_�udlcr�dhh_lcbav�h|ĝ�oedbp�pdr�ulig__s�ba�dggilsdag_�mbĉ�duuebgdqe_�edm�ci�gipuer�mbĉ�ĉ_�eb_a�aicbg_�il�tbebav�s_dseba_h���������Y����������������������X�Y�[Y�� ¡¢£��¤¤¥¦§¡̈©§ªX�Y�[Y[Y�]̂_�oiacldgcil�ĥdee�pdbacdba�uiebgb_h�til�_{|de�_pueirp_ac�iuuilc|abcr�til�giahcl|gcbia�_pueirp_ac��f|lbav�u_ltilpdag_�it�ĉ_��vl__p_ac}�ĉ_�oiacldgcil�dvl__h�dh�tieeimhwX�Y�[Y[\�]̂_�oiacldgcil�das�bch��|qgiacldgcilh�ĥdee�aic�sbhglbpbadc_�dvdbahc�dar�_pueir__�il�duuebgdac�til�_pueirp_ac�q_gd|h_�it�ldg_}�l_ebvbia}�gieil}�h_��xbage|sbav�cldah«v_as_lz}�h_�|de�ilb_acdcbia}�il�adcbiade�ilbvba��]̂_�oiacldgcil�ĥdee�cdk_�dttblpdcbn_�dgcbia�ci�_ah|l_�ĉdc�dee�duuebgdach�dl_�_pueir_s}�das�ĉdc�_pueir__h�dl_�cl_dc_s�s|lbav�_pueirp_ac�mbĉi|c�l_vdls�ci�ĉ_bl�ldg_}�l_ebvbia}�gieil}�h_�}�xbage|sbav�cldah«v_as_lz}�h_�|de�ilb_acdcbia}��il�adcbiade�ilbvba���|ĝ�dgcbia�ĥdee�bage|s_}�q|c�aic�q_�ebpbc_s�ci}�ĉ_�tieeimbavw�_pueirp_ac}�|uvldsbav}�s_picbia�il�cldaht_l��l_gl|bcp_ac�il�l_gl|bcp_ac�dsn_lcbhbav��edritt�il�c_lpbadcbia��ldc_h�it�udr�il�iĉ_l�tilph�it�gipu_ahdcbia��das�h_e_gcbia�til�cldbabav}�bage|sbav�duul_acbg_ĥbu�das�ia«ĉ_«�iq�cldbabav��
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X�YZ[Y[\�]̂_�̀abcdefcad�ghii�jakc�ebl�m__j�jakc_l�hb�fabkjhfnank�jief_ko�pad�_qjiar__k�ebl�ejjihfebck�pad�_qjiarq_bco�bachf_k�ascehb_l�sr�ĉ_�̀abcdefcad�pdaq�ĉ_�t_g�uadm�vcec_�whxhkhab�ap�ynqeb�zh{̂ck�ek�k_c�padĉ�hb�ĉ_�|_b_dei�z_{niechabk�ap�ĉec�whxhkhab�ec�}�tù zz�~�����e�o�knf̂�fabkjhfnank�jief_k�ca�s_�ek�l_phb_l�hb�}�tù zz�~�����s�o�ebl�knf̂�aĉ_d�jakchb{k�ek�ĉec�whxhkhab�qer�d_�nhd_�ghĉ�d_kj_fc�ca�t_g�uadm�vcec_�k�iegko�fal_ko�dni_ko�ebl�d_{niechabk�{ax_dbhb{�lhkfdhqhbechab�hb�_qjiarq_bc�X�YZ[Y[��]̂_�̀abcdefcad�ghii�kcec_�hb�eii�kaihfhcechabk�ad�elx_dchk_q_bck�pad�_qjiar__k�jief_l�sro�ad�ab�s_̂eipo�ap�ĉ_�àbcdefcado�ĉec�eii��neihph_l�ejjihfebck�ghii�s_�eppadl_l�_�nei�_qjiarq_bc�ajjadcnbhch_k�ghĉanc�lhkfdhqhbechab�s_fenk_�ap�def_o�fd__lo�faiad�ok_�o��hbfinlhb{�cdebk�{_bl_d�o�k_�nei�adh_bcechabo�ad�bechabei�adh{hb��X�YZ[Y[��]̂_�̀abcdefcad�ghii�faqjir�ghĉ�jdaxhkhabk�ap�v_fchabk��}���}}�ap�ĉ_���_fnchx_��eg�ebl�ghĉ�ĉ_�̀hxhi�zh{̂ck��ego�ghii�pndbhk̂�eii�hbpadqechab�ebl�d_jadck�l__q_l�b_f_kkedr�sr�ĉ_�vcec_�̀aqqhkkhab_d�ap�ynqeb�zh{̂ck�nbl_d�ĉ_k_�bab�lhkfdhqhbechab�fienk_k�ebl�knf̂�k_fchabk�ap�ĉ_���_fnchx_��ego�ebl�ghii�j_dqhc�eff_kk�ca�ĉ_�àbcdefcad�k�saamko�d_fadlk�ebl�effanbck�sr�ĉ_��gb_do�ĉ_�vcec_�̀aqqhkkhab_d�ap�ynqeb�zh{̂cko�ĉ_��ccadb_r�|_b_dei�ebl�ĉ_��blnkcdhei�̀aqqhkkhab_d�pad�ĉ_�jndjak_k�ap�hbx_kch{echab�ca�ekf_dcehb�faqjihebf_�ghĉ�ĉ_k_�bablhkfdhqhbechab�fienk_k�ebl�knf̂�k_fchabk�ap�ĉ_���_fnchx_��eg�ebl�̀hxhi�zh{̂ck��eg�X�YZ[Y[Z�]̂_�̀abcdefcad�ghii�k_bl�ca�_ef̂�iesad�nbhabo�ad�d_jd_k_bcechx_k�ap�gadm_dko�ghĉ�ĝhf̂�hc�̂eko�ad�hk�sanbl�sr�e�faii_fchx_�sed{ehbhb{�ad�aĉ_d��{d__q_bc�ad�nbl_dkceblhb{�bachf_k�ascehb_l�pdaq�ĉ_�vcec_�̀aqqhkkhab_d�ap�ynqeb�zh{̂cko�elxhkhb{�knf̂��esad��bhab�ad�d_jd_k_bcechx_�ap�ĉ_�̀abcdefcad�k��{d__q_bc�nbl_d�d_�nhd_q_bck�ap�ĉhk��dchfi_���p�ĉ_�̀abcdefcad�gek�lhd_fc_l�ca�la�ka�sr��gb_d�ek�jedc�ap�ĉ_��hlo�ĉ_�̀abcdefcad�k̂eii�d_�n_kc�knf̂�iesad�nbhab�ad�d_jd_k_bcechx_�ca�pndbhk̂�̂hq�ghĉ�e�gdhcc_b�kcec_q_bc�ĉec�knf̂�iesad�nbhab�ad�d_jd_k_bcechx_�ghii�bac�lhkfdhqhbec_�s_fenk_�ap�def_o�fd__lo�faiado�k_�o��hbfinlhb{�cdebk�{_bl_d�o�k_�nei�adh_bcechabo��ad�bechabei�adh{hb�ebl�ĉec�knf̂�iesad�nbhab�ad�d_jd_k_bcechx_�_hĉ_d�ghii�epphdqechx_ir�faaj_dec_�ghĉhb�ĉ_�ihqhck�ap�hck�i_{ei�ebl�fabcdefcnei�enĉadhcr�hb�ĉ_�hqji_q_bcechab�ap�ĉ_�jaihfr�ebl�jdaxhkhabk�ap�ĉ_k_�bab�lhkfdhqhbechab�fienk_k�ad�ĉec�hc�fabk_bck�ebl�e{d__k�ĉec�d_fdnhcq_bc�effadlebf_�ghĉ�ĉ_�jndjak_k�ebl�jdaxhkhabk�ap�ĉ_k_�bab�lhkfdhqhbechab�fienk_k���p�knf̂�iesad�nbhab�ad�d_jd_k_bcechx_�pehik�ad�d_pnk_k�ca�faqjir�ghĉ�knf̂�e�d_�n_kc�ĉec�hc�pndbhk̂�knf̂�e�kcec_q_bco�ĉ_�̀abcdefcad�k̂eii�jdaqjcir�bachpr�ĉ_��gb_d�ebl�vcec_�̀aqqhkkhab_d�ap�ynqeb�zh{̂ck�ap�knf̂�pehind_�ad�d_pnkei�X�YZ[Y[��]̂_��{d__q_bc�qer�s_�padĉghĉ�febf_i_lo�c_dqhbec_l�ad�knkj_bl_l�hb�ĝai_o�ad�hb�jedco�sr��gb_d�njab�ĉ_�sekhk�ap�e�phblhb{�qel_�sr�ĉ_�vcec_�whxhkhab�ap�ynqeb�zh{̂cko�ĉec�ĉ_�̀abcdefcad�̂ek�bac�faqjih_l�ghĉ�ĉ_k_�bab�lhkfdhqhbechab�fienk_ko�ebl�ĉ_�̀abcdefcad�qer�s_�l_fied_l�hb_ih{hsi_�pad�pncnd_�̀abcdefck�qel_�sro�ad�hb�s_̂eip�apo�ĉ_�vcec_o�ad��nĉadhcr�ad��{_bfr�ap�ĉ_�vcec_o�ad�yankhb{��nĉadhcr�ad�eb��dseb�z_b_gei��{_bfro�ad�̀abcdefck�d_�nhdhb{�ĉ_�ejjdaxei�ap�ĉ_�̀aqqhkkhab_d�ap�yankhb{�ebl�̀aqqnbhcr�z_b_geio�nbchi�hc�̂ek�kechkph_l�ĉ_�vcec_�whxhkhab�ap�ynqeb�zh{̂cko�ĉec�hc�̂ek�_kcesihk̂_l�ebl�hk�feddrhb{�anc�e�jda{deq�hb�fabpadqhcr�ghĉ�ĉ_�jdaxhkhabk�ap�ĉ_k_�bab�lhkfdhqhbechab�fienk_k��vnf̂�phblhb{k�k̂eii�s_�qel_�sr�ĉ_�vcec_�whxhkhab�ap�ynqeb�zh{̂ck�epc_d�fabfhihechab�_ppadck�sr�ĉ_�whxhkhab�̂ex_�pehi_l�ca�ef̂h_x_�faqjihebf_�ghĉ�ĉ_k_�bab�lhkfdhqhbechab�fienk_k�ebl�epc_d�e�x_dhph_l�faqjiehbc�̂ek�s__b�phi_l�ghĉ�ĉ_�whxhkhabo�bachf_�ĉ_d_ap�̂ek�s__b�{hx_b�ca�ĉ_�̀abcdefcado�ebl�eb�ajjadcnbhcr�̂ek�s__b�eppadl_l�sr�ĉ_�̀abcdefcad�ca�s_�̂_edl�jnsihfir�hb�effadlebf_�ghĉ�ĉ_���_fnchx_��eg��vnf̂�kebfchabk�qer�s_�hqjak_l�ebl�d_q_lh_k�hbxam_l�hqq_lhec_ir�apo�ad�hb�ellhchab�ca�kebfchab�hb�d_q_lh_k�aĉ_dghk_�jdaxhl_l�sr�ieg���p�ĉ_��{d__q_bc�hk�febf_i_l�ad�c_dqhbec_l�nbl_d�jdaxhkhabk�ap�ĉhk��dchfi_o�hb�ellhchab�ca�aĉ_d�dh{̂ck�ap��gb_d�jdaxhl_l�hb�ĉ_��{d__q_bc�njab�hck�sd_ef̂�sr�ĉ_�̀abcdefcado�ĉ_�̀abcdefcad�ghii�̂ail��gb_d�̂edqi_kk�e{ehbkc�ebr�ellhchabei�_�j_bk_k�ad�fakck�hbfndd_l�sr��gb_d�hb�faqji_chb{�ĉ_�gadm�ad�hb�jndf̂ekhb{�ĉ_�k_dxhf_ko�qec_dheiko�_�nhjq_bc�ad�knjjih_k�fabc_qjiec_l�sr��{d__q_bc�ebl��gb_d�qer�ghĉ̂ ail�jerq_bck�pdaq�ĉ_�̀abcdefcad�hb�eb�eqanbc�knpphfh_bc�pad�ĉhk�jndjak_�ebl�d_fandk_�qer�s_�̂el�e{ehbkc�enĉadhcr�ab�ĉ_��_dpadqebf_��abl�hp�b_f_kkedr�X�YZ[Y[��]̂_�̀abcdefcad�ghii�hbfinl_�ĉ_�jdaxhkhabk�ap�ĉhk��dchfi_�hb�_x_dr�knsfabcdefc�ad�jndf̂ek_�adl_d�hb�knf̂�e�qebb_d�ĉec�knf̂�jdaxhkhabk�ghii�s_�shblhb{�njab�_ef̂�knsfabcdefcad�ad�x_blad�ek�ca�aj_dechabk�ca�s_�j_dpadq_l�ghĉhb�ĉ_�vcec_�ap�t_g�uadm��]̂_�̀abcdefcad�ghii�cem_�knf̂�efchab�hb�_bpadfhb{�knf̂�jdaxhkhabk�ap�knf̂�knsfabcdefcad�ad�jndf̂ek_�adl_d�ek�ĉ_�vcec_�whxhkhab�ap�ynqeb�zh{̂ck�ad�ĉ_��gb_d�qer�lhd_fco�hbfinlhb{�kebfchabk�ad�d_q_lh_k�pad�bab�faqjihebf_���p�ĉ_�̀abcdefcad�s_faq_k�hbxaix_l�hb�ad�hk�ĉd_ec_b_l�ghĉ�ihch{echab�ghĉ�e�knsfabcdefcad�ad�e�x_blado�ek�e�d_knic�ap�knf̂�lhd_fchab�sr�ĉ_�vcec_�whxhkhab�ap�ynqeb�zh{̂cko�ĉ_�̀abcdefcad�k̂eii�jdaqjcir�ka�bachpr�ĉ_��gb_d�ebl�ĉ_��ccadb_r�|_b_deio�d_�n_kchb{�ĉ_��ccadb_r�|_b_dei�ca�hbc_dx_b_�ebl�jdac_fc�ĉ_�hbc_d_kck�ap�ĉ_�vcec_�ap�t_g�uadm�
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X�YZ[\�]̂ _̀ab�cd�effgh_ijX�YZ[\[Y�klm�nopqrstqor�lmrmuv�swrmmx�qo�qlm�yroz{x{opx�o|�}srswrsyl�~���s�sp������u�o|�qlm��m���or���qsqm��{psptm��s��sp���mtq{op�~���s�o|�qlm��m���or���mpmrs����p{t{ys���s����l{tl�rm��{rm�qlsq��yop�qlm�rm|�xs��o|�s�ymrxop���lmp�ts��m��um|orm�s�wrsp����rv��lms��o|�s��qsqm��mysrq�mpq��qm�yorsrv��qsqm�to��{xx{op�or�oqlmr��qsqm�swmptv��or�qlm�orwsp{�m��tr{�m�qsx��|ortm�{p�qlm��mysrq�mpq�o|��s����l{tl�{x�m�yo�mrm��qo�to�ym��qlm�sqqmp�sptm�o|��{qpmxxmx�sp��m�s�{pm�qlm���p�mr�osql��qo�qmxq{|v�{p�sp�{pzmxq{wsq{op�toptmrp{pw�spv�qrspxstq{op�or�topqrstq�ls���{ql�qlm��qsqm��spv�yo�{q{ts��x�u�{z{x{op�qlmrmo|��s�y�u�{t�s�qlor{qv�or��{ql�spv�y�u�{t��mysrq�mpq��swmptv�or�o||{t{s��o|�qlm��qsqm�or�o|�spv�yo�{q{ts��x�u�{z{x{op�qlmrmo|�or�o|�s�y�u�{t�s�qlor{qv��qo�x{wp�s��s{zmr�o|�{���p{qv�sws{pxq�x�uxm��mpq�tr{�{ps��yroxmt�q{op�or�qo�spx�mr�spv�rm�mzspq���mxq{op�toptmrp{pw�x�tl�qrspxstq{op�or�topqrstq�X�YZ[\[Y[Y���tl�ymrxop��sp��spv�|{r���ysrqpmrxl{y�or�toryorsq{op�o|��l{tl�lm�{x�s��m�umr��ysrqpmr���{rmtqor�or�o||{tmr�xls���um��{x��s�{|{m��|ro��qlmrms|qmr�xm��{pw�qo�or�x�u�{qq{pw�u{�x�qo�or�rmtm{z{pw�s�sr�x�|ro��or�mpqmr{pw�{pqo�spv�topqrstqx��{ql��m���or���qsqm�or�spv�y�u�{t��mysrq�mpq��swmptv�or�o||{t{s��qlmrmo|�|or�woo�x���or��or�xmrz{tmx��|or�s�ymr{o��o|�|{zm�vmsrx�s|qmr�x�tl�rm|�xs��X�Y�[���a�_̂i_chX�YZ[\[Y[\��pv�sp��s���topqrstqx��s�m��{ql�qlm��qsqm�o|��m���or���or�spv�y�u�{t��mysrq�mpq��swmptv�or�o||{t{s��qlmrmo|�x{ptm�qlm�m||mtq{zm��sqm�o|�ql{x��s���uv�x�tl�ymrxop��sp��uv�sp�|{r���ysrqpmrxl{y�or�toryorsq{op�o|��l{tl�lm�{x�s��m�umr��ysrqpmr���{rmtqor�or�o||{tmr��sv�um�tsptm�m��or�qmr�{psqm��uv�qlm��qsqm�o|��m���or���{qlo�q�{pt�rr{pw�spv�ymps�qv�or��s�swmx�op�stto�pq�o|�x�tl�tsptm��sq{op�or�qmr�{psq{op��u�q�spv��opmvx�o�p{pw�uv�qlm��qsqm�o|��m���or��|or�woo�x��m�{zmrm��or��or���opm�yr{or�qo�qlm�tsptm��sq{op�or�qmr�{psq{op�xls���um�ys{��X�YZ[���ch��c��g _̀a���̂g a�̂ �¡a¢g_ba��£j��¤¥�¦ahab̂���gh_§_̈̂��©̂ª�¥a§i_ch�Y«���X�Y�[�[Y�n�s{�x���{xy�qmx��or�oqlmr��sqqmrx�{p�topqrozmrxv�sr{x{pw�o�q�o|�or�rm�sqm��qo�qlm�nopqrstq��m�tmyq�qloxm��s{zm��sx�yroz{�m��|or�{p��mtq{opx���~��¬����~����sp��~�~�®��xls���um�x�u�mtq�qo��m�{sq{op�sx�s�top�{q{op�yrmtm�mpq�qo�u{p�{pw��{xy�qm�rmxo��q{op�X�YZ[�[Y�̄zmrv�u{��or�yroyoxs��lmrms|qmr��s�m�qo�s�yo�{q{ts��x�u�{z{x{op�o|�qlm�xqsqm�or�spv�y�u�{t��mysrq�mpq��swmptv�or�o||{t{s��qlmrmo|��lmrm�to�ymq{q{zm�u{��{pw�{x�rm��{rm��uv�xqsq�qm��r��m��rmw��sq{op�or��ots���s���|or��or��or�xmrz{tmx�ymr|or�m��or�qo�um�ymr|or�m��or�woo�x�xo���or�qo�um�xo����xls���topqs{p�qlm�|o��o�{pw�xqsqm�mpq�x�uxtr{um��uv�qlm�u{��mr�sp��s||{r�m��uv�x�tl�u{��mr�sx�qr�m��p�mr�qlm�ymps�q{mx�o|�ymr��rv°��op�to���x{zm�u{��{pw�tmrq{|{tsq{op�X�Y�[�[\�klm�ysrq{mx�xls���mp�mszor�qo�rmxo�zm�qlm{r�n�s{�x�uv��m�{sq{op��l{tl���p�mxx�qlm�ysrq{mx���q�s��v�swrmm�oqlmr�{xm��xls���um�s��{p{xqmrm��uv�qlm���mr{tsp��ru{qrsq{op��xxot{sq{op�{p�sttor�sptm��{ql�{qx�nopxqr�tq{op�±p��xqrv��m�{sq{op�}rotm��rmx�{p�m||mtq�op�qlm��sqm�o|�qlm��wrmm�mpq����rm��mxq�|or��m�{sq{op�xls���um��s�m�{p��r{q{pw���m�{zmrm��qo�qlm�oqlmr�ysrqv�qo�qlm�nopqrstq��sp��|{�m���{ql�qlm�ymrxop�or�mpq{qv�s��{p{xqmr{pw�qlm��m�{sq{op��klm�rm��mxq��sv�um��s�m�topt�rrmpq�v��{ql�qlm�|{�{pw�o|�u{p�{pw��{xy�qm�rmxo��q{op�yrotmm�{pwx�u�q��{p�x�tl�mzmpq���m�{sq{op�xls���yrotmm��{p�s�zsptm�o|�u{p�{pw��{xy�qm�rmxo��q{op�yrotmm�{pwx���l{tl�xls���um�xqsvm��ymp�{pw��m�{sq{op�|or�s�ymr{o��o|�²���svx�|ro��qlm��sqm�o|�|{�{pw���p�mxx�xqsvm��|or�s��opwmr�ymr{o��uv�swrmm�mpq�o|�qlm�ysrq{mx�or�to�rq�or�mr��±|�sp�sru{qrsq{op�{x�xqsvm��y�rx�spq�qo�ql{x��mtq{op�~���³��qlm�ysrq{mx��sv�popmqlm�mxx�yrotmm��qo�qlm�xm�mtq{op�o|�qlm�sru{qrsqoŕxµ�sp��swrmm��yop�s�xtlm���m�|or��sqmr�yrotmm�{pwx�X�YZ[�[\�¶v�x�u�{xx{op�o|�ql{x�u{���mstl�u{��mr�sp��mstl�ymrxop�x{wp{pw�op�umls�|�o|�spv�u{��mr�tmrq{|{mx��sp��{p�qlm�tsxm�o|�s��o{pq�u{��mstl�ysrqv�qlmrmqo�tmrq{|{mx�sx�qo�{qx�o�p�orwsp{�sq{op���p�mr�ymps�qv�o|�ymr��rv��qlsq�qo�qlm�umxq�o|��po��m�wm�sp��um�{m|��qlm�|o��o�{pw°X�Y�[�[��̄{qlmr�ysrqv��sv���{ql{p�����svx�|ro��qlm��sqm�qlsq��m�{sq{op�lsx�ummp�topt���m���{qlo�q�rmxo��q{op�o|�qlm��{xy�qm�or�²���svx�s|qmr��m�{sq{op�lsx�ummp��m�sp�m���{qlo�q�rmxo��q{op�o|�qlm��{xy�qm���m�sp��{p��r{q{pw�qlsq�qlm�oqlmr�ysrqv�|{�m�|or�u{p�{pw��{xy�qm�rmxo��q{op��±|�x�tl�s��m�sp��{x��s�m�sp��qlm�ysrqv�rmtm{z{pw�qlm��m�sp��|s{�x�qo�|{�m�|or�u{p�{pw��{xy�qm�rmxo��q{op��{ql{p�²���svx�s|qmr�rmtm{yq�qlmrmo|��qlmp�uoql�ysrq{mx��s{zm�qlm{r�r{wlqx�qo�u{p�{pw��{xy�qm�rmxo��q{op�yrotmm�{pwx��{ql�rmxymtq�qo�qlm�{p{q{s���mt{x{op�X�YZ[�[\[Y�klm�yr{tmx�{p�ql{x�u{��lszm�ummp�srr{zm��sq�{p�mymp�mpq�v��{qlo�q�to���x{op��topx��qsq{op��to���p{tsq{op��or�swrmm�mpq��|or�qlm�y�ryoxm�o|�rmxqr{tq{pw�to�ymq{q{opx��sx�qo�spv��sqqmr�rm�sq{pw�qo�x�tl�yr{tmx��{ql�spv�oqlmr�u{��mr�or��{ql�spv�to�ymq{qor�X�YZ[�[\[\�·p�mxx�oqlmr�{xm�rm��{rm��uv��s���qlm�yr{tmx��l{tl�lszm�ummp���oqm��{p�ql{x�u{��lszm�poq�ummp��po�{pw�v�



����������	���
�����������������������
������������������������� !"#$%�&�'(()*�)++(*�,-.�)+'(�/ �0$1�231!"4,-�5-6%"%7%1��8�2!4$"%14%69�2::�!"#$%6�!161!;1.9�0$1�<231!"4,-�5-6%"%7%1��8�2!4$"%14%6*=�<252*=�%$1�252�>�#�*�,-.�<252���-%!,4%�?�4731-%6=�,!1�!1#"6%1!1.�%!,.13,!@6�,-.�3, �-�%�/1�761.�A"%$�7%��1!3"66"�-9�0$"6�.�4731-%�A,6��!�.741.�/ �252�6�8%A,!1�,%�'BC+BC+D�E0��-�+DF)GF)+))�7-.1!�H!.1!�I�9)''JKJ''('�A$"4$�1L�"!16��-�+DF')F)+)K*�"6�-�%�8�!�!16,:1*�"6�:"41-61.�8�!��-1M%"31�761��-: *�,-.�3, ��-: �/1�761.�"-�,44�!.,-41�A"%$�%$1�252���-%!,4%�?�4731-%6N�01!36��8�O1!;"419�0��!1��!%�4�� !"#$%�;"�:,%"�-6*�1M3,":�4�� !"#$%P,",9�!#9Q����R����S� T'D'UDU)G'KV WX

YZ[\]̂[_Y�̀a�bc_�̀ZYY_d�efY�gZ]]�f̂b�hf̂gZfi]a�̀_�YZ[\]̂[_Y�̀a�bc_�̀ZYY_d�jdẐd�b̂�̂j_fZfik�YZd_\b]a�̂d�ZfYZd_\b]ak�b̂�efa�̂bc_d�̀ZYY_d�̂d�b̂�efa�\̂lj_bZb̂dmn�opqrqs�tc_�jedbZ_[�[ce]]�[ced_�bc_�l_YZeb̂du[�v__�efY�efa�vZ]Zfi�v__[�_wxe]]am�tc_�l_YZebẐf�[ce]]�̀_�c_]Y�Zf�bc_�j]e\_�gc_d_�bc_�yd̂z_\b�Z[�]̂\eb_Yk�xf]_[[�ef̂bc_d�]̂\ebẐf�Z[�lxbxe]]a�eid__Y�xĵfm�{id__l_fb[�d_e\c_Y�Zf�l_YZebẐf�[ce]]�_̀�_fv̂d\_è]_�e[�[_bb]_l_fb�eid__l_fb[�Zf�efa�\̂xdb�ce|Zfi�zxdZ[YZ\bẐf�bc_d_̂vmn�o}qrq~qr��̂�ebb_ljb�ce[�̀__f�leY_�̂d�gZ]]�̀_�leY_�̀a�bc_�̀ZYY_d�b̂�ZfYx\_�efa�̂bc_d�j_d[̂fk�jedbf_d[cZj�̂d�\̂dĵdebẐf�b̂�[x̀lZb�̂d�f̂b�b̂�[x̀lZb�e�̀ZY�v̂d�bc_�jxdĵ[_�̂v�d_[bdZ\bZfi�\̂lj_bZbẐfmn�o}qrqr�{�̀ZY�[ce]]�f̂b�̀_�\̂f[ZY_d_Y�v̂d�egedY�f̂d�[ce]]�efa�egedY�̀_�leY_�gc_d_�d_wxZd_l_fb[�̂v�bcZ[�{dbZ\]_�ce|_�f̂b�̀__f�\̂lj]Z_Y�gZbc��jd̂|ZY_Y�ĉg_|_dk�bceb�Zf�efa�\e[_�bc_�̀ZYY_d�\eff̂b�leh_�bc_�v̂d_îZfi�\_dbZvZ\ebẐfk�bc_�Z̀YY_d�[ce]]�[̂�[beb_�efY�[ce]]�vxdfZ[c�gZbc�bc_�̀ZY�e�[Zif_Y�[beb_l_fb�gcZ\c�[_b�v̂dbc�Zf�Y_beZ]�bc_�d_e[̂f[�bc_d_v̂d_m��c_d_�d_wxZd_l_fb[�̂v�bcZ[�{dbZ\]_�ce|_�f̂b�̀__f�\̂lj]Z_Y�gZbck�bc_�̀ZY�[ce]]�f̂b�̀_�\̂f[ZY_d_Y�v̂d�egedY�f̂d�[ce]]�efa�egedY�̀a�leY_�xf]_[[�bc_�c_eY�̂v�bc_�jxd\ce[Zfi�ei_fb�̂v�bc_�ĵ]ZbZ\e]�[x̀YZ|Z[Ẑfk�jx̀]Z\�Y_jedbl_fbk�ei_f\a�̂d�v̂vZ\Ze]�bc_d_̂v�b̂�gcZ\c�bc_�̀ZY�Z[�leY_k�̂d�cZ[�Y_[Zif__k�Y_b_dlZf_[�bceb�[x\c�YZ[\]̂[xd_�ge[�f̂b�leY_�v̂d�bc_�jxdĵ[_�v̂�d_[bdZ\bZfi�\̂lj_bZbẐfm�n�opqs������������n�o}qrqs�tc_�ve\b�bceb�e�̀ZYY_d��e��ce[�jx̀]Z[c_Y�jdZ\_�]Z[b[k�deb_[k�̂d�bedZvv[�\̂|_dZfi�Zb_l[�̀_Zfi�jd̂\xd_Yk��̀��ce[�Zfv̂dl_Y�jd̂[j_\bZ|_�\x[b̂l_d[�̂v�jd̂ĵ[_Yk�̂d�j_fYZfik�jx̀]Z\ebẐf�̂v�f_g�̂d�d_|Z[_Y�jdZ\_�]Z[b�v̂d�[x\c�Zb_l[k�̂d��\��ce[�[̂]Y�bc_�[el_�Zb_l[�b̂�̂bc_d�\x[b̂l_d[�eb�bc_�[el_�jdZ\_[�̀_Zfi�̀ZY[k�Ŷ_[�f̂b�\̂f[bZbxb_�e�YZ[\]̂[xd_�gZbcZf�bc_�l_efZfi�̂v�bcZ[�{dbZ\]_m�n�o}qrqp�{fa�̀ZY�c_d_evb_d�leY_�b̂�efa�ĵ]ZbZ\e]�[x̀YZ|Z[Ẑf�̂v�bc_�[beb_�̂d�efa�jx̀]Z\�Y_jedbl_fbk�ei_f\a�̂vvZ\Ze]�bc_d_̂v�̀a�e�\̂dĵdeb_�̀ZYY_d�v̂d�ĝdh�̂d�[_d|Z\_[�j_dv̂dl_Y�̂d�b̂�̀_�j_dv̂dl_Y�̂d�î Ŷ�[̂]Y�̂d�b̂�̀_�[̂]Yk�gc_d_�\̂lj_bZbZ|_�̀ZYYZfi�Z[�d_wxZd_Y�̀a�[bebxb_k�dx]_k�d_ix]ebẐfk�̂d�]̂\e]�]egk�efY�gc_d_�[x\c�̀ZY�\̂fbeZf[�bc_�\_dbZvZ\ebẐf�d_v_dd_Y�b̂�Zf�[x̀YZ|Z[Ẑf�̂f_�̂v�bcZ[�[_\bẐfk�[ce]]�̀_�Y__l_Y�b̂�ce|_�̀__f�exbĉdZ�_Y�[ce]]�̀_�Y__l_Y�b̂�Zf\]xY_�bc_�[ZifZfi�efY�[x̀lZ[[Ẑf�̂v�bc_�̀ZY�efY�bc_�Zf\]x[Ẑf�bc_d_Zf�̂v�bc_�\_dbZvZ\eb_�e[�b̂�f̂f�\̂]]x[Ẑf�e[�bc_�e\b�efY�Y__Y�̂v�bc_�\̂dĵdebẐfmn�opqsqo��v�bc_�jedbZ_[�ce|_�[_]_\b_Y�ed̀ZbdebẐf�e[�bc_�l_bĉY�v̂d�̀ZfYZfi�YZ[jxb_�d_[̂]xbẐf�Zf�bc_�{id__l_fbk�efa��]eZl�[x̀z_\b�b̂k�̀xb�f̂b�d_[̂]|_Y�̀ak�l_YZebẐf�[ce]]�̀_�[x̀z_\b�b̂�ed̀ZbdebẐf�gcZ\ck�xf]_[[�bc_�jedbZ_[�lxbxe]]a�eid__�b̂c_dgZ[_k�[ce]]�̀_�eYlZfZ[b_d_Y�̀a�bc_�{l_dZ\ef�{d̀ZbdebẐf�{[[̂\ZebẐf�Zf�e\\̂dYef\_�gZbc�Zb[��̂f[bdx\bẐf��fYx[bda�{d̀ZbdebẐf��x]_[�Zf�_vv_\b�̂f�bc_�Yeb_�̂v�bc_�{id__l_fbm�tc_�{d̀ZbdebẐf�[ce]]�̀_�\̂fYx\b_Y�Zf�bc_�j]e\_�gc_d_�bc_�yd̂z_\b�Z[�]̂\eb_Yk�xf]_[[�ef̂bc_d�]̂\ebẐf�Z[�lxbxe]]a�eid__Y�xĵfm�{�Y_lefY�v̂d�ed̀ZbdebẐf�[ce]]�̀_�leY_�Zf�gdZbZfik�Y_]Z|_d_Y�b̂�bc_�̂bc_d�jedba�b̂�bc_��̂fbde\bk�efY�vZ]_Y�gZbc�bc_�j_d[̂f�̂d�_fbZba�eYlZfZ[b_dZfi�bc_�ed̀ZbdebẐfm�tc_�jedba�vZ]Zfi�e�f̂bZ\_�̂v�Y_lefY�v̂d�ed̀ZbdebẐf�lx[b�e[[_db�Zf�bc_�Y_lefY�e]]��]eZl[�bc_f�hf̂gf�b̂�bceb�jedba�̂f�gcZ\c�ed̀ZbdebẐf�Z[�j_dlZbb_Y�b̂�̀_�Y_lefY_Ymn�o}qs�������������������������������{[�jd̂|ZY_Y�Zf��_\bẐf�����̂v�bc_��_f_de]� xfZ\Zje]�¡egk�bc_��̂fbde\b̂d�Z[�jd̂cZ̀Zb_Y�vd̂l�e[[ZifZfik�bdef[v_ddZfik�\̂f|_aZfik�[x̀]_bbZfi�̂d�̂bc_dgZ[_�YZ[ĵ[Zfi�̂v�bc_�[el_k�̂d�̂v�cZ[�dZicb�bZb]_k�̂d�Zfb_d_[b�bc_d_Zfk�̂d�cZ[�ĵg_d�b̂�_¢_\xb_�[x\c�\̂fbde\b�̂d�efa�̂bc_d�j_d[̂f�̂d�\̂dĵdebẐf�gZbĉxb�bc_�jd_|Ẑx[�\̂f[_fb�Zf�gdZbZfi�̂v�bc_�̂vvZ\_dk�̀̂edY�d̂�ei_f\a�egedYZfi�bc_�\̂fbde\bm���v�efa�\̂fbde\b̂dk�b̂�gĉl�efa�\̂fbde\b�Z[�]_bk�idefb_Y�efY�egedY_Yk�e[�d_wxZd_Y�̀a�]egk�̀a�efa�̂vvZ\_dk�̀̂ edY�̂d�ei_f\a�Zf�e�ĵ]ZbZ\e]�[x̀YZ|Z[Ẑfk�̂d�̂v�efa�YZ[bdZ\b�bc_d_Zfk�[ce]]�gZbĉxb�bc_�jd_|Ẑx[�gdZbb_f�\̂f[_fb�[j_\ZvZ_Y�Zf�[x̀YZ|Z[Ẑf�̂f_�̂v�bcZ[�[_\bẐfk�e[[Zifk�bdef[v_dk�\̂f|_ak�[x̀]_b�̂d�̂bc_dgZ[_�YZ[ĵ[_�̂v�[x\c�\̂fbde\bk�̂d�cZ[�dZicbk�bZb]_�̂d�Zfb_d_[b�bc_d_Zfk�̂d�cZ[�ĵg_d�b̂�_¢_\xb_�[x\c�\̂fbde\bk�b̂�efa�̂bc_d�j_d[̂f�̂d�\̂dĵdebẐfk�bc_�̂vvZ\_dk�̀̂ edY�̂d�ei_f\a�gcZ\c�]_bk�leY_k�idefb_Yk�̂d�egedY_Y�[x\c�\̂fbde\b�[ce]]�d_|̂h_�efY�effx]�[x\c�\̂fbde\bk�efY�bc_�ĵ]ZbZ\e]�[x̀YZ|Z[Ẑf�̂d�YZ[bdZ\b�bc_d_Zfk�e[�bc_�\e[_�lea�̀_k�efY�[x\c�̂vvZ\_dk�̀̂ edY�̂d�ei_f\a�[ce]]�̀_�d_]Z_|_Y�efY�YZ[\cedi_Y�v̂dl�efa�efY�e]]�]ZèZ]Zba�efY�̂̀ ]ZiebẐf[�id̂gZfi�̂xb�̂v�[x\c�\̂fbde\b�b̂�[x\c�\̂fbde\b̂dk�efY�b̂�bc_�j_d[̂f�̂d�\̂dĵdebẐf�b̂�gcZ\c�[x\c�\̂fbde\b�[ce]]�ce|_�̀__f�e[[Zif_Yk�bdef[v_dd_Yk�\̂f|_a_Yk�[x̀]_b�̂d�̂bc_dgZ[_�YZ[ĵ[_Y�̂vk�efY�[x\c�\̂fbde\b̂dk�efY�cZ[�e[[Zif__[k�bdef[v_d__[�̂d�[x̀]_[[__[�[ce]]�v̂dv_Zb�efY�]̂[_�e]]�l̂ f_a[k�bc_d_b̂v̂d_�_edf_Y�xfY_d�[x\c�\̂fbde\bk�_¢\_jb�[̂�lx\c�e[�lea�̀_�d_wxZd_Y�b̂�jea�cZ[�_lj]̂a__[m��tc_�jd̂|Z[Ẑf[�̂v�bcZ[�[_\bẐf�[ce]]�f̂b�cZfY_dk�jd_|_fbk�̂d�evv_\b�ef�e[[Zifl_fb�̀a�efa�[x\c�\̂fbde\b̂d�v̂d�bc_�̀_f_vZb�̂v�cZ[�\d_YZb̂d[�leY_�jxd[xefb�b̂�bc_�]eg[�̂v�bcZ[�[beb_m
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Y�Z[\]�̂_̀abcdc_̀e_̀afghigjkl�lm�lno�pjqo�prnmmsi�tujvkil�wvmsokro�vk�xygrjlvmk�trl�z{ptwx{�souvisjlvmk|�jky�fjhl�}~�mq�lno��ougsjlvmki�mq�lno��m��viivmkoh�mq�xygrjlvmk��jk��vkyv�vygjs��nm��ji�j�hoigsl�mq�lnovh��mh��mk�lnvi�rj�vljs��hm�orl���vss��m�o�zmh��vuhjlo|�vk�jky�mgl�mq�ilgyokl�mrrg�voy�jhoji�qmh��mho�lnjk�qv�o�z�|�yj�i�j��ojh���gil��o�qvkuoh�hvkloy���no��mklhjrlmh�injss��o�hoi�mkiv�so�lm�okigho�lnjl�vl�zjky�vli�o��sm�ooi|�jho�vk�qgss�rm��svjkro��vln�lno�qvkuoh�hvklvku��hm�vivmki��o���mh��i�ptwx��ouvisjlvmk�jky�fjhl�}~�mq�lno��ougsjlvmki�mq�lno��m��viivmkoh�mq�xygrjlvmk�jl�lno��mklhjrlmh�i�imso�rmil�jky�o��okio�Y�Z]\�\Z\Z�t�yo�jky�qmh�jh�vlhjlvmk�injss��o��jyo�km�ojhsvoh�lnjk�rmkrghhokls���vln�lno�qvsvku�mq�j�ho�goil�qmh��oyvjlvmk���gl�vk�km�o�okl�injss�vl��o��jyo�jqloh�lno�yjlo��nok�lno�vkilvlglvmk�mq�soujs�mh�o�gvlj�so��hmrooyvkui��jioy�mk�lno��sjv���mgsy��o��jhhoy����lno�j��svrj�so�iljlglo�mq�sv�vljlvmki���mh�iljlglo�mq�sv�vljlvmki��gh�mioi��horov�l�mq�j��hvllok�yo�jky�qmh�jh�vlhjlvmk����lno��ohimk�mh�oklvl��jy�vkvilohvku�lno�jh�vlhjlvmk�injss�rmkilvlglo�lno�vkilvlglvmk�mq�soujs�mh�o�gvlj�so��hmrooyvkui��jioy�mk�lno��sjv����������Z��������� �¡�¢�������£ ��������¤¥���¦���¢Y�Z�\Z��§c̈_̀a�©§ªc«Y�Z]\�\¬��no�j�jhy�hokyohoy����lno�jh�vlhjlmh�mh�jh�vlhjlmhi�injss��o�qvkjs��jky��gyu�okl��j���o�oklohoy�g�mk�vl�vk�jrrmhyjkro��vln�j��svrj�so�sj��vk�jk��rmghl�nj�vku��ghviyvrlvmk�lnohomq�Y�Z�\Z\Z��no��mklhjrlmh�i�orvqvrjss��juhooi�ji�ho�gvhoy����lno��o���mh��pljlo��j�mh��j��z{�j�mh��j�{|��porlvmki�®�jky�®̄y��ji�j�okyoy��lnjl°\Z �m�sj�mhoh���mh�oh��mh��ornjkvr�vk�lno�o��sm��mq�lno��mklhjrlmh��pg�rmklhjrlmh�mh�mlnoh��ohimk�ymvku�mh�rmklhjrlvku�lm�ym�lno��nmso�mh�jk���jhl�mq�lno��mh��vkrsgyoy�vk�lno��mklhjrl�±mrg�okli�injss��o��oh�vlloy�mh�ho�gvhoy�lm��mh���mho�lnjk�ovunl�nmghi�vk�jk��mko�rjsokyjh�yj��mh��mho�lnjk�qv�o�z�|�yj�i�vk�jk��mko��oo���o�ro�l�lm�lno�o�lokl��oh�vlloy�vk�lno�rjio�mq�o�lhjmhyvkjh��o�ohuokrvoi�yoirhv�oy�vk�lno��j�mh��j��\¬ �no��juoi�lm��o��jvy�lm�ojrn�sj�mhoh���mh�oh��mh��ornjkvr�vk�lno�o��sm��mq�lno��mklhjrlmh��pg�rmklhjrlmh��mh�mlnoh��ohimk�ymvku�mh�rmklhjrlvku�lm�ym�jss�mh�jk���jhl�mq�lno��mh��vkrsgyoy�vk�lno��mklhjrl�±mrg�okli�qmh�j�soujs�yj��i��mh��injss��o�kml�soii�lnjk�lno��ho�jvsvku�hjlo�mq��juoi�ji�yoqvkoy����lno��j�mh��j��\² xjrn�sj�mhoh���mh��jk�mh��ornjkvr�o��sm�oy����lno��mklhjrlmh��j�pg�rmklhjrlmh��mh�mlnoh��ohimk�ymvku�mh�rmklhjrlvku�lm�ym�jss�mh�jk���jhl�mq�lno��mh��vkrsgyoy�vk�lno��mklhjrl�±mrg�okli�injss��o��hm�vyoy�lno�ig��so�okli�ho�gvhoy����thlvrso�}�mq�lno��j�mh��j��\� �no��vkv�g��nmghs��hjlo�mq��juo�lm��o��jvy�injss��o�kml�soii�lnjk�lnjl�iljloy�vk�lno�³okohjs��mkyvlvmki��jky�injss��o�ji�yoivukjloy����lno�vkygilhvjs��m��viivmkoh�\] �no��mklhjrlmh�i�jky�jk��pg�rmklhjrlmh�i�mh�mlnoh��ohimk�i�qvsvku�mq��j�hmssi�vk�j��jkkoh��hoirhv�oy����ig�yv�vivmk�́̄j�mq�porlvmk�®�mq�lno��j�mh��j��injss��o�j�rmkyvlvmk��horoyokl�lm�lno�lm�lno�µ�koh�i��j��okl�mq�jk��ig�i�ygo�jky�m�vku�lm�lno��mklhjrlmh��pg�rmklhjrlmh�mh�mlnoh��jhl��qmh��mh��ymko�mk�mh��vln�hoi�orl�lm�lno�fhm�orl�Y�Z�\¬��¶ab��¶eb«Y�Z]\�\²��no�qmhoumvku�juhoo�okl�lm�jh�vlhjlo�jky�mlnoh�juhoo�okli�lm�jh�vlhjlo��vln�jk�jyyvlvmkjs��ohimk�mh�oklvl��ygs��rmkiokloy�lm�����jhlvoi�lm�lno�tuhoo�okl��injss��o�i�orvqvrjss��okqmhroj�so�gkyoh�j��svrj�so�sj��vk�jk��rmghl�nj�vku��ghviyvrlvmk�lnohomq�Y�Z�\¬\Z��no��mklhjrlmh�i�orvqvrjss��juhooi��ji�ho�gvhoy����lno��j�mh��j���lnjl�lno��mklhjrl��j���o�qmhqovloy�jky�km�ig���jvy�qmh�jk���mh��ymko�lnohogkyoh�mk�j�iormky�rmk�vrlvmk�qmh��vssqgss���j�vku�soii�lnjk°\Z lno��ho�jvsvku��juo�hjloi�ji��hm�vyoy�vk��j�mh��j��porlvmk�®ź|�ji�j�okyoy��mh�\¬ lno��vkv�g���juo�hjloi�ji��hm�vyoy�vk��j�mh��j��porlvmk�®̄y��ji�j�okyoy�Y�Z�\¬\¬��no��mklhjrlmh�injss�rm��s���vln�fho�jvsvku�·juo��jloi�ji�viigoy����lno�pljlo�mq��o���mh��±o�jhl�okl�mq��j�mh�qmh�lno�smrjlvmk�jky�yghjlvmk�mq�lnvi�fhm�orl���ghhokl��juo�hjloi�qmh�lnvi��hm�orl�jho�vkrsgyoy�vk�lno�fhm�orl�¸jkgjs�ji��jhl�mq�lno��mklhjrl�±mrg�okli���no��mklhjrlmh�vi�hoi�mkiv�so�lm�hougsjhs��ho�vo��{fho�jvsvku�·juo�prnoygsoi¹º�yjloi{�j�jvsj�so�mk�lno�{fho�jvsvku�·juo¹fg�svr�·mh�{�svk��mk�pljlo�mq��o���mh��±o�jhl�okl�mq��j�mh�{»givkoii�vk��o���mh�{��o���juo�z����sj�mh�iljlo�k��um�|�lm�vyoklvq��jky�v��so�okl�jk��j��svrj�so�rnjkuoi�lm�fho�jvsvku�·juo��jloi�yghvku�lno�fhm�orl�
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 AIA® Document G737™ – 2009

Summary of Contractors' Applications for Payment, Construction Manager as Adviser Edition
AIA Document G732, Application and Certificate for Payment, has
been completed by each Contractor. The content of those G732 forms is
summarized below.

      APPLICATION NO.: 001
      APPLICATION DATE:

      PERIOD FROM:

      PERIOD TO:

In tabulations below, amounts are in US dollars.       PROJECT NOS.: /

CONTRACTOR'S
NAME

A B C D E F G H I J K L

DESCRIPTION OF
WORK

 ORIGINAL
CONTRACT

SUM
NET CHANGES
IN THE WORK

CONTRACT SUM
TO DATE

WORK IN
PLACE TO

DATE

STORED
MATERIALS
(Not in D or I)

TOTAL
COMPLETED

AND STORED TO
DATE
(D + E)

RETAIN-
AGE %

RETAINAGE
AMOUNT

PREVIOUS
PAYMENTS

CURRENT
PAYMENT
(F – H – I)

BALANCE TO
FINISH
(C – F)

% COMPL.
(F ÷ C)

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%

0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%
TOTALS 0.00 0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00%
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       AIA® Document G703® – 1992

Continuation Sheet
AIA Document G702®, Application and Certification for Payment, or G732™,
Application and Certificate for Payment, Construction Manager as Adviser Edition,
containing Contractor's signed certification is attached.
Use Column I on Contracts where variable retainage for line items may apply.

APPLICATION NO: 001

APPLICATION DATE:

PERIOD TO:

ARCHITECT'S PROJECT NO:

A B C D E F G H I

ITEM
NO.

DESCRIPTION OF
WORK

SCHEDULED
VALUE

WORK COMPLETED MATERIALS
PRESENTLY

STORED
(NOT IN D OR E)

TOTAL
COMPLETED AND
STORED TO DATE

(D + E + F)

%
(G ÷ C)

BALANCE TO
FINISH
(C - G)

RETAINAGE
(IF VARIABLE

RATE)

FROM
PREVIOUS

APPLICATION
(D + E)

THIS PERIOD

0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00

GRAND TOTAL $0.00 $0.00 $0.00 $0.00 $0.00 0.00% $0.00 $0.00
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Insurance Certification 

 

 

Bid or Project  No. #   Name of Project:                                                                         

 

Your insurance representative must complete the form below in order to be considered for the 

award of this bid or project, and it is important that you complete the Bidder’s 

Acknowledgement section of this form. Please note that a certificate of insurance must 

accompany your bid submission in order for your bid to be considered. 

 

Insurance Representative’s Acknowledgement: 
We have reviewed the insurance requirements set forth in the bid and are capable of providing 

such insurance to our insured in accordance with such requirements in the event the contract is 
awarded to our insured and provided our insured pays the appropriate premium. 

 

Insurance Representative: 

 

Address: 
 
 

 

Are you an agent for the companies providing the coverage? 
Yes   No    

 

 

Date:    

 

Insurance Representative Signature:                                                     

 

Bidder's Acknowledgement: 
I acknowledge that I have received the insurance requirements of this bid and have considered 
the costs, if any, of procuring the required insurance and will be able to supply the insurance 

required in accordance with  the bid, if  it  is awarded. I understand that a certificate of insurance 
must be submitted with my bid: and if it is not, the Nanuet Union Free School District may reject 

my bid and award to the next lowest bidder. 
Firm name:                                             

 

Address: 

 

 

Date:    

 

 
                                                                          
 
          
 
                                                                                              
Bidders Signature  
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PROJECT  

       
Nanuet Union Free School District – Elevator Addition   

 

DATE            

CONTRACT NO.        

KSQ PROJ. # 2111005.01 CONTRACTOR         

 

 

 

 

 

 

 

LABOR RATES 

DIRECTIONS   

All contractors are requested to submit a schedule of labor rates to be used for the duration of this project.  Please provide a separate rate for 

each trade classification for the work of this contract.  These rates will be used to determine labor charges on any additional work of this 

contract. (Submit a separate sheet for each wage period). 

 

  

WAGE PERIOD         

  

LABOR CLASSIFICATION        

 Straight Time Over Time  Double Time  

 Base Rate  $     

'Benefits  $     

Subtotal  $     

 All Payroll Taxes       % of Base Rate $     

Total Straight Time (Rate/Hour)  $     
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Contractor Name:  Date:  

Address:  DASNY Project No.:

Project Name:

Telephone Number:  County:

Check One Box Only: Union Shop:

Open Shop: REGULAR PREMIUM TIME

To: BASE RATE (only when directed)

A.  BASE RATE PER HOUR

Taxable 

Benefits % per hour $ per hour

No

No

No

No

No

No

No

No

No

No

No

B.  TOTAL BENEFITS PER HOUR $0.00 $0.00

     Disability

     Workers' Compensation Code: 

     Liability

C.  TOTAL TAXES AND INSURANCE PER HOUR

$0.00 X 0.0000 % = $0.00 $0.00

D.  TOTAL LABOR RATE $0.00 $0.00

E.  CONTRACTOR'S CERTIFICATION

cost incurred.

Signature of Authorized Representative

Print Name

Print Title

Labor Rate Worksheet (04/04)

Pension

Annuity

Education / Apprentice Training

Supplemental Unemployment

Notary Public

     State Unemployment 

( A + B + C ) =  

        I certify that the labor rates, insurance enumerations, labor fringe enumerations and expenses are correct and in accordance with actual and true

Sworn before me this ___________________ day

of __________________________ , 20 _______.

$0.00

$0.00

$0.00

PAYROLL TAXES AND INSURANCE

$0.00

$0.00

     Medicare

     Federal Unemployment

(Identify Taxable Benefits)

     FICA

$0.00

Security Fund

$0.00

$0.00

$0.00

Effective Dates for Wage Rates:      From:

$0.00

BENEFITS ( check all taxable benefits that apply)

$0.00

$0.00

Vacation and Holiday

Health and Welfare

LABOR RATE WORKSHEET  

LABOR RATE BREAKDOWN (Use a separate worksheet for each trade and classification)               Trade/Classification:

Local:

All benefits are paid directly to Employee.

Only benefits identified above are Taxable.
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V�W�XYZ�[\]̂_̀â\_�̀]b�̂YZ�cd_Ẑef�g\h]̂ie�̀]b�jZkZ_̀iie�lh]b�̂YZmjZikZjf�̂YZh_�YZh_jf�ZnZad̂\_jf�̀bmh]hĵ_̀̂\_jf�jdaaZjj\_j�̀]b�̀jjho]j�̂\�̂YZ�pq]Z_�̂\�r̀e�s\_�ìl\_f�m̀ Ẑ_h̀ij�̀]b�ZtdhrmZ]̂�sd_]hjYZb�s\_�djZ�h]�̂YZ�rZ_s\_m̀]aZ�\s�ŶZ�[\]ĵ_dâh\]�[\]̂_̀âf�qYhaY�hj�h]a\_r\_̀̂Zb�YZ_Zh]�le�_ZsZ_Z]aZuV�v�wĥY�_ZjrZâ�̂\�̂YZ�pq]Z_f�̂Yhj�\lihò ĥ\]�jỲii�lZ�]dii�̀]b�k\hb�hs�̂YZ�[\]̂_̀â\_xV�vyW�z_\mr̂ie�m̀{Zj�r̀emZ]̂f�bh_Zâie�\_�h]bh_Zâief�s\_�̀ii�jdmj�bdZ�[ìhm̀ ]̂jf�̀]bV�vyv�|ZsZ]bjf�h]bZm]hshZj�̀]b�Y\ibj�Ỳ_miZjj�̂YZ�pq]Z_�s_\m�aìhmjf�bZm̀]bjf�ihZ]j�\_�jdĥj�le�̀]e�rZ_j\]�\_�Z]̂ĥe�qY\jZ�aìhmf�bZm̀]bf�ihZ]�\_�jdĥ�hj�s\_�̂YZ�r̀emZ]̂�s\_�ìl\_f�m̀ Ẑ_h̀ij�\_�ZtdhrmZ]̂�sd_]hjYZb�s\_�djZ�h]�̂YZ�rZ_s\_m̀]aZ�\s�̂YZ�[\]ĵ_dâh\]�[\]̂_̀âf�r_\khbZb�̂YZ�pq]Z_�Ỳj�r_\mr̂ie�]\̂hshZb�̂YZ�[\]̂_̀â\_�̀]b�̂YZ�cd_Ẑe�}̀̂�ŶZ�̀bb_Zjj�bZja_hlZb�h]�cZâh\]�~���\s�̀]e�aìhmjf�bZm̀]bjf�ihZ]j�\_�jdĥj�̀]b�̂Z]bZ_Zb�bZsZ]jZ�\s�jdaY�aìhmjf�bZm̀]bjf�ihZ]j�\_�jdĥj�̂\�̂YZ�[\]̂_̀â\_�̀]b�̂YZ�cd_Ẑef�̀]b�r_\khbZb�̂YZ_Z�hj�]\�pq]Z_�|Zs̀dîuV���wĥY�_ZjrZâ�̂\�[ìhm̀ ]̂jf�̂Yhj�\lihò ĥ\]�jỲii�lZ�]dii�̀]b�k\hb�hs�̂YZ�[\]̂_̀â\_�r_\mr̂ie�m̀{Zj�r̀emZ]̂f�bh_Zâie�\_�h]bh_Zâief�s\_�̀ii�jdmj�bdZuV���XYZ�cd_Ẑe�jỲii�ỲkZ�]\�\lihò ĥ\]�̂\�[ìhm̀ ]̂j�d]bZ_�̂Yhj��\]b�d]̂hixV��yW�[ìhm̀ ]̂j�qY\�̀_Z�Zmri\eZb�le�\_�ỲkZ�̀�bh_Zâ�a\]̂_̀â�qĥY�̂YZ�[\]̂_̀â\_�ỲkZ�ohkZ]�]\̂haZ�̂\�̂YZ�cd_Ẑe�}̀̂�ŶZ�̀bb_Zjj�bZja_hlZb�h]�cZâh\]�~���̀]b�jZ]̂�̀�a\ref�\_�]\̂haZ�̂YZ_Z\sf�̂\�̂YZ�pq]Z_f�ĵ̀ ĥ]o�̂Ỳ �̂̀�aìhm�hj�lZh]o�m̀bZ�d]bZ_�̂Yhj��\]b�̀]bf�qĥY�jdlĵ̀]̂h̀i�̀aad_̀aef�̂YZ�̀m\d]̂�\s�̂YZ�aìhmuV��yv�[ìhm̀ ]̂j�qY\�b\�]\̂�ỲkZ�̀�bh_Zâ�a\]̂_̀â�qĥY�̂YZ�[\]̂_̀â\_xyW �̀kZ�sd_]hjYZb�q_ĥ̂Z]�]\̂haZ�̂\�̂YZ�[\]̂_̀â\_�̀]b�jZ]̂�̀�a\ref�\_�]\̂haZ�̂YZ_Z\sf�̂\�̂YZ�pq]Z_f�qĥYh]����b̀ej�̀ŝZ_�Ỳkh]o�ìĵ�rZ_s\_mZb�ìl\_�\_�ìĵ�sd_]hjYZb�m̀ Ẑ_h̀ij�\_�ZtdhrmZ]̂�h]aidbZb�h]�̂YZ�aìhm�ĵ̀ ĥ]of�qĥY�jdlĵ̀]̂h̀i�̀aad_̀aef�̂YZ�̀m\d]̂�\s�̂YZ�aìhm�̀]b�̂YZ�]̀mZ�\s�̂YZ�r̀_̂e�̂\�qY\m�̂YZ�m̀ Ẑ_h̀ij�qZ_Z�sd_]hjYZb�\_�jdrrihZb�\_�s\_�qY\m�̂YZ�ìl\_�q̀j�b\]Z�\_�rZ_s\_mZb��̀]byv �̀kZ�ZĥYZ_�_ZaZhkZb�̀�_ZgZâh\]�h]�qY\iZ�\_�h]�r̀_̂�s_\m�̂YZ�[\]̂_̀â\_f�\_�]\̂�_ZaZhkZb�qĥYh]����b̀ej�\s�sd_]hjYh]o�̂YZ�̀l\kZ�]\̂haZ�̀]e�a\mmd]hàĥ\]�s_\m�̂YZ�[\]̂_̀â\_�le�qYhaY�̂YZ�[\]̂_̀â\_�Ỳj�h]bhàẐb�̂YZ�aìhm�qhii�lZ�r̀hb�bh_Zâie�\_�h]bh_Zâie��̀]by� �\̂�Ỳkh]o�lZZ]�r̀hb�qĥYh]�̂YZ�̀l\kZ����b̀ejf�ỲkZ�jZ]̂�̀�q_ĥ̂Z]�]\̂haZ�̂\�̂YZ�cd_Ẑe�}̀̂�̂YZ�̀bb_Zjj�bZja_hlZb�h]�cZâh\]�~���̀]b�jZ]̂�̀�a\ref�\_�]\̂haZ�̂YZ_Z\sf�̂\�̂YZ�pq]Z_f�ĵ̀ ĥ]o�̂Ỳ �̂̀�aìhm�hj�lZh]o�m̀bZ�d]bZ_�̂Yhj��\]b�̀]b�Z]ai\jh]o�̀�a\re�\s�̂YZ�r_Zkh\dj�q_ĥ̂Z]�]\̂haZ�sd_]hjYZb�̂\�̂YZ�[\]̂_̀â\_uV����s�̀�]\̂haZ�_Ztdh_Zb�le�cZâh\]���hj�ohkZ]�le�̂YZ�pq]Z_�̂\�̂YZ�[\]̂_̀â\_�\_�̂\�̂YZ�cd_Ẑef�̂Ỳ �̂hj�jdsshahZ]̂�a\mrih̀]aZuV���wYZ]�̂YZ�[ìhm̀ ]̂�Ỳj�j̀̂hjshZb�̂YZ�a\]bĥh\]j�\s�cZâh\]��f�̂YZ�cd_Ẑe�jỲii�r_\mr̂ie�̀]b�̀̂�̂YZ�cd_Ẑe�j�ZnrZ]jZ�^̀{Z�̂YZ�s\ii\qh]o�̀âh\]jxV��yW�cZ]b�̀]�̀]jqZ_�̂\�̂YZ�[ìhm̀ ]̂f�qĥY�̀�a\re�̂\�̂YZ�pq]Z_f�qĥYh]����b̀ej�̀ŝZ_�_ZaZhr̂�\s�̂YZ�aìhmf�ĵ̀ ĥ]o�̂YZ�m̀\d]̂j�̂Ỳ �̂̀_Z�d]bhjrd̂Zb�̀]b�̂YZ�l̀jhj�s\_�aỲiiZ]oh]o�̀]e�̀m\d]̂j�̂Ỳ �̂̀_Z�bhjrd̂ZbuV��yv�z̀e�\_�̀__̀]oZ�s\_�r̀emZ]̂�\s�̀]e�d]bhjrd̂Zb�̀m\d]̂juV���XYZ�cd_Ẑe�j�̂\̂̀i�\lihò ĥ\]�jỲii�]\̂�ZnaZZb�̂YZ�̀m\d]̂�\s�̂Yhj��\]bf�̀]b�̂YZ�̀m\d]̂�\s�̂Yhj��\]b�jỲii�lZ�a_ZbĥZb�s\_�̀]e�r̀emZ]̂j�m̀bZ�h]�o\\b�s̀ĥY�le�̂YZ�cd_ẐeuV����m\d]̂j�\qZb�le�̂YZ�pq]Z_�̂\�̂YZ�[\]̂_̀â\_�d]bZ_�̂YZ�[\]ĵ_dâh\]�[\]̂_̀â�jỲii�lZ�djZb�s\_�̂YZ�rZ_s\_m̀]aZ�\s�̂YZ�[\]ĵ_dâh\]�[\]̂_̀â�̀]b�̂\�j̀̂hjse�aìhmjf�hs�̀]ef�d]bZ_�̀]e�[\]ĵ_dâh\]�zZ_s\_m̀]aZ��\]bu���e�̂YZ�[\]̂_̀â\_�sd_]hjYh]o�̀]b�̂YZ�pq]Z_�̀aaZr̂h]o�̂Yhj��\]bf�̂YZe�̀o_ZZ�̂Ỳ �̂̀ii�sd]bj�Z̀_]Zb�le�̂YZ�[\]̂_̀â\_�h]�̂YZ�rZ_s\_m̀]aZ�\s�̂YZ�[\]ĵ_dâh\]�[\]̂_̀â�̀_Z�bZbhàẐb�̂\�j̀̂hjse�\lihò ĥ\]j�\s�̂YZ�[\]̂_̀â\_�̀]b�̂YZ�cd_Ẑe�d]bZ_�Ŷhj��\]bf�jdlgZâ�̂\�̂YZ�pq]Z_�j�r_h\_ĥe�̂\�djZ�̂YZ�sd]bj�s\_�̂YZ�a\mriẐh\]�\s�̂YZ�q\_{uV���XYZ�cd_Ẑe�jỲii�]\̂�lZ�ih̀liZ�̂\�̂YZ�pq]Z_f�[ìhm̀ ]̂j�\_�\̂YZ_j�s\_�\lihò ĥ\]j�\s�̂YZ�[\]̂_̀â\_�̂Ỳ �̂̀_Z�d]_Zì̂Zb�\̂�̂YZ�[\]ĵ_dâh\]�[\]̂_̀âu�XYZ�pq]Z_�jỲii�]\̂�lZ�ih̀liZ�s\_�r̀emZ]̂�\s�̀]e�a\ĵj�\_�ZnrZ]jZj�\s�̀]e�[ìhm̀ ]̂�d]bZ_�̂Yhj��\]bf�̀]b�jỲii�ỲkZ�d]bZ_�̂Yhj��\]b�]\�\lihò ĥ\]j�̂\�m̀{Z�r̀emZ]̂j�̂\f�ohkZ�]\̂haZj�\]�lZỲis�\sf�\_�\̂YZ_qhjZ�ỲkZ�\lihò ĥ\]j�̂\�[ìhm̀ ]̂j�d]bZ_�̂Yhj��\]bu
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V�WX�YZ[�\]̂[_̀�Z[̂[à�bcde[f�gh_di[�hj�cg̀�iZcgk[l�dgim]ndgk�iZcgk[f�hj�_do[l�_h�_Z[�phgf_̂]i_dhg�phg_̂ci_�ĥ�_h�[̂mc_[n�f]aihg_̂ci_fl�q]̂iZcf[�ĥn[̂f�cgn�h_Z[̂�hamdkc_dhgfrV�WW�sh�f]d_�ĥ�ci_dhg�fZcmm�a[�ihoo[gi[n�à�c�pmcdocg_�]gn[̂�_Zdf�thgn�h_Z[̂�_Zcg�dg�c�ih]̂_�hj�ihoq[_[g_�u]̂dfndi_dhg�dg�_Z[�mhic_dhg�dg�bZdiZ�_Z[�bĥv�ĥ�qĉ_�hj�_Z[�bĥv�df�mhic_[n�ĥ�cj_[̂�_Z[�[wqd̂c_dhg�hj�hg[�̀[ĉ�ĵho�_Z[�nc_[�xyz�hg�bZdiZ�_Z[�pmcdocg_�kce[�_Z[�gh_di[�̂[{]d̂[n�à�\[i_dhg�|ry�ĥ�\[i_dhg�|r}r~l�ĥ�x}z�hg�bZdiZ�_Z[�mcf_�mcaĥ�ĥ�f[̂edi[�bcf�q[̂jĥo[n�à�cg̀hg[�ĥ�_Z[�mcf_�oc_[̂dcmf�ĥ�[{]dqo[g_�b[̂[�j]̂gdfZ[n�à�cg̀hg[�]gn[̂�_Z[�phgf_̂]i_dhg�phg_̂ci_l�bZdiZ[e[̂�hj�xyz�ĥ�x}z�jd̂f_�hii]̂fr���j�_Z[�q̂hedfdhgf�hj�_Zdf��ĉck̂cqZ�ĉ[�ehdn�ĥ�q̂hZdad_[n�à�mcbl�_Z[�odgdo]o�q[̂dhn�hj�mdod_c_dhg�cecdmcam[�_h�f]̂[_d[f�cf�c�n[j[gf[�dg�_Z[�u]̂dfndi_dhg�hj�_Z[�f]d_�fZcmm�a[�cqqmdicam[rV�W��sh_di[�_h�_Z[�\]̂[_̀l�_Z[��bg[̂�ĥ�_Z[�phg_̂ci_ĥ�fZcmm�a[�ocdm[n�ĥ�n[mde[̂[n�_h�_Z[�cnn̂[ff�fZhbg�hg�_Z[�fdkgc_]̂[�qck[r���i_]cm�̂[i[dq_�hj�gh_di[�à�\]̂[_̀l�_Z[��bg[̂�ĥ�_Z[�phg_̂ci_ĥl�Zhb[e[̂�ciihoqmdfZ[nl�fZcmm�a[�f]jjdid[g_�ihoqmdcgi[�cf�hj�_Z[�nc_[�̂[i[de[n�c_�_Z[�cnn̂[ff�fZhbg�hg�_Z[�fdkgc_]̂[�qck[rV�W���Z[g�_Zdf�thgn�Zcf�a[[g�j]̂gdfZ[n�_h�ihoqm̀�bd_Z�c�f_c_]_ĥ̀ �ĥ�h_Z[̂�m[kcm�̂[{]d̂[o[g_�dg�_Z[�mhic_dhg�bZ[̂[�_Z[�ihgf_̂]i_dhg�bcf�_h�a[�q[̂jĥo[nl�cg̀�q̂hedfdhg�dg�_Zdf�thgn�ihgjmdi_dgk�bd_Z�fcdn�f_c_]_ĥ̀ �ĥ�m[kcm�̂[{]d̂[o[g_�fZcmm�a[�n[[o[n�n[m[_[n�Z[̂[ĵho�cgn�q̂hedfdhgf�ihgjĥodgk�_h�f]iZ�f_c_]_ĥ̀ �ĥ�h_Z[̂�m[kcm�̂[{]d̂[o[g_�fZcmm�a[�n[[o[n�dgiĥqĥc_[n�Z[̂[dgr��YZ[�dg_[g_�df�_Zc_�_Zdf�thgn�fZcmm�a[�ihgf_̂][n�cf�c�f_c_]_ĥ̀ �ahgn�cgn�gh_�cf�c�ihoohg�mcb�ahgnrV�W���qhg�̂[{][f_�à�cg̀�q[̂fhg�ĥ�[g_d_̀�cqq[ĉdgk�_h�a[�c�qh_[g_dcm�a[g[jdidĉ̀ �hj�_Zdf�thgnl�_Z[�phg_̂ci_ĥ�fZcmm�q̂hoq_m̀�j]̂gdfZ�c�ihq̀�hj�_Zdf�thgn�ĥ�fZcmm�q[̂od_�c�ihq̀�_h�a[�ocn[rV�W�������������V�W��W�pmcdocg_���g�dgndedn]cm�ĥ�[g_d_̀�Zcedgk�c�nd̂[i_�ihg_̂ci_�bd_Z�_Z[�phg_̂ci_ĥ�ĥ�bd_Z�c�f]aihg_̂ci_ĥ�hj�_Z[�phg_̂ci_ĥ�_h�j]̂gdfZ�mcaĥl�oc_[̂dcmf�ĥ�[{]dqo[g_�jĥ�]f[�dg�_Z[�q[̂jĥocgi[�hj�_Z[�phg_̂ci_r��YZ[�dg_[g_�hj�_Zdf�thgn�fZcmm�a[�_h�dgim]n[�bd_Zh]_�mdod_c_dhg�dg�_Z[�_[̂of��mcaĥl�oc_[̂dcmf�ĥ�[{]dqo[g_��_Zc_�qĉ_�hj�bc_[̂l�kcfl�qhb[̂l�mdkZ_l�Z[c_l�hdml�kcfhmdg[l�_[m[qZhg[�f[̂edi[�ĥ�̂[g_cm�[{]dqo[g_�]f[n�dg�_Z[�phgf_̂]i_dhg�phg_̂ci_l�ĉiZd_[i_]̂cm�cgn�[gkdg[[̂dgk�f[̂edi[f�̂[{]d̂[n�jĥ�q[̂jĥocgi[�hj�_Z[�bĥv�hj�_Z[�phg_̂ci_ĥ�cgn�_Z[�phg_̂ci_ĥ�f�f]aihg_̂ci_ĥfl�cgn�cmm�h_Z[̂�d_[of�jĥ�bZdiZ�c�o[iZcgdi�f�md[g�oc̀�a[�cff[̂_[n�dg�_Z[�u]̂dfndi_dhg�bZ[̂[�_Z[�mcaĥl�oc_[̂dcmf�ĥ�[{]dqo[g_�b[̂[�j]̂gdfZ[nrV�W����phgf_̂]i_dhg�phg_̂ci_��YZ[�ck̂[[o[g_�a[_b[[g�_Z[��bg[̂�cgn�_Z[�phg_̂ci_ĥ�dn[g_djd[n�hg�_Z[�fdkgc_]̂[�qck[l�dgim]ndgk�cmm�phg_̂ci_��hi]o[g_f�cgn�iZcgk[f�_Z[̂[_hrV�W�����bg[̂��[jc]m_���cdm]̂[�hj�_Z[��bg[̂l�bZdiZ�Zcf�g[d_Z[̂�a[[g�̂[o[nd[n�gĥ�bcde[nl�_h�qc̀�_Z[�phg_̂ci_ĥ�cf�[̂{]d̂[n�à�_Z[�phgf_̂]i_dhg�phg_̂ci_�ĥ�_h�q[̂jĥo�cgn�ihoqm[_[�ĥ�ihoqm̀�bd_Z�_Z[�h_Z[̂�_[̂of�_Z[̂[hjrV�W������������������������������������������� �¡¢£¤¥¦�§̈�£©ª«§¬¦¬�¦®ª̄�°ª©�¤¬¬§±§ª²¤®�̈§³²¤±́©¦̈�ª°�¤¬¬¦¬�£¤©±§¦̈µ�ª±¶¦©�±¶¤²�±¶ª̈¦�¤££¦¤©§²³�ª²�±¶¦�¥ª«¦©�£¤³¦·̧��������������¹�����¹�� �º���»phoqcg̀� ¡¼ª©£ª©¤±¦�¢¦¤®̧ phoqcg̀� ¡¼ª©£ª©¤±¦�¢¦¤®̧\dkgc_]̂[� \dkgc_]̂[�sco[�cgn�Yd_m[� �� sco[�cgn�Yd_m[� ���nn̂[ff� � �nn̂[ff� �
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SECTION 00 90 00 - NY SED REGULATIONS 155.5  

PART 1 - GENERAL

1.1 NYSSED 155.5 REGULATIONS - Uniform Safety Standards for School Construction and 
Maintenance Projects

A. These regulations are the responsibility of each contractor and his/her subcontractor(s)

PART 2 - Section 155.5 Uniform Safety Standards for School Construction and Maintenance Projects      

PART 3 - (a) Monitoring of construction and maintenance activities.

PART 4 - The occupied portion of any school building shall always comply with the minimum 
requirements necessary to maintain a certificate of occupancy and shall be monitored during 
construction or maintenance activities for safety violations by school district personnel. It is the 
responsibility of the board of education or board of cooperative educational services to assure that 
these standards are continuously maintained when the building or any portion thereof is occupied.

PART 5 - (b) Investigation and disposition of complaints relating to health and safety received as a 
result of construction and maintenance activities.

PART 6 - Boards of education and boards of cooperative educational services shall follow 
procedures established under section 155.4(d)(7) of this Part.(c) Pre-construction testing and 
planning for construction projects.

PART 7 - (1) Boards of education and boards of cooperative educational services shall assure that 
proper planning is made for safety of building occupants during construction. For all construction 
projects for which bids are issued on or after September 30, 1999, such boards shall assure that 
safety is addressed in the bid specifications and contract documents before contract documents 
are advertised for bid. All school areas to be disturbed during renovation or demolition shall be 
tested for lead and asbestos. Appropriate procedures to protect the health of building occupants 
shall be included in the final construction documents for bidding.

PART 8 - (2) Boards of education and boards of cooperative educational services shall establish 
procedures for involvement of the health and safety committee to monitor safety during school 
construction projects. The health and safety committees in school districts other than in cities with 
one million inhabitants or more shall be expanded during construction projects to include the 
project architect, construction manager, and the contractors. Such committee shall meet 
periodically to review issues and address complaints related to health and safety resulting from the 
construction project. In the case of a city school district in a city of one million inhabitants or 
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more, the board of education shall submit procedures for protecting health and safety during 
construction to the commissioner for approval. Such procedures shall outline methods for 
compliance with this section.

PART 9 - (3) The district emergency management plan shall be updated to reflect any changes 
necessary to accommodate the construction process, including an updated emergency exit plan 
indicating temporary exits required due to construction. Provisions shall be made for the 
emergency evacuation and relocation or release of students and staff in the event of a construction 
incident.

PART 10 - (4) Fire drills shall be held to familiarize students and staff with temporary exits and 
revised emergency procedures whenever such temporary exits and revised emergency procedures 
are required.

PART 11 - (d) Pre-construction notification of construction projects.

PART 12 - The board of education or board of cooperative educational services shall establish 
procedures for notification of parents, staff and the community in advance of a construction project 
of $10,000 or more to be conducted in a school building while the building is occupied. Such 
procedures shall provide notice at least two months prior to the date on which construction is 
scheduled to begin, provided that in the case of emergency construction projects, such notice shall 
be provided as far in advance of the start of construction as is practicable. Such notice shall include 
information on the district's obligations under this section to provide a safe school environment 
during construction projects. Such notice requirement may be met by publication in district 
newsletters, direct mailings, or holding a public hearing on the project to inform parents, students, 
school personnel and community members.

PART 13 - (e) General safety and security standards for construction projects.

PART 14 - (1) All construction materials shall be stored in a safe and secure manner.

PART 15 - (2) Fences around construction supplies or debris shall be maintained.

PART 16 - (3) Gates shall always be locked unless a worker is in attendance to prevent unauthorized 
entry.

PART 17 - (4) During exterior renovation work, overhead protection shall be provided for any 
sidewalks or areas immediately beneath the work site or such areas shall be fenced off and 
provided with warning signs to prevent entry.

PART 18 - (5) Workers shall be required to wear photo identification badges at all times for 
identification and security purposes while working at occupied sites.
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PART 19 - (f) Separation of construction areas from occupied spaces.

PART 20 - Construction areas which are under the control of a contractor and therefore not 
occupied by district staff or students shall be separated from occupied areas. Provisions shall be 
made to prevent the passage of dust and contaminants into occupied parts of the building. Periodic 
inspection and repairs of the containment barriers must be made to prevent exposure to dust or 
contaminants. Gypsum board must be used in exit ways or other areas that require fire rated 
separation. Heavy duty plastic sheeting may be used only for a vapor, fine dust or air infiltration 
barrier, and shall not be used to separate occupied spaces from construction areas.

PART 21 - (1) A specific stairwell and/or elevator should be assigned for construction worker use 
during work hours. In general, workers may not use corridors, stairs or elevators designated for 
students or school staff.

PART 22 - (2) Large amounts of debris must be removed by using enclosed chutes or a similar 
sealed system. There shall be no movement of debris through halls of occupied spaces of the 
building. No material shall be dropped or thrown outside the walls of the building.

PART 23 - (3) All occupied parts of the building affected by renovation activity shall be cleaned at 
the close of each workday. School buildings occupied during a construction project shall maintain 
required health, safety and educational capabilities at all times that classes are in session.

PART 24 - (g) Maintaining exiting and ventilation during school construction projects.

PART 25 - The following information shall be included in all plans and specifications for school 
building projects:

PART 26 - (1) A plan detailing how exiting required by the applicable building code will be 
maintained during construction. The plan shall indicate temporary construction required to isolate 
construction equipment, materials, people, dust, fumes, odors, and noise during the construction 
period. Temporary construction details shall meet code-required fire ratings for separation and 
corridor enclosure. At a minimum, required exits, temporary stairs, ramps, exit signs, and door 
hardware shall be provided at all times.

PART 27 - A plan detailing how adequate ventilation will be maintained during construction. The 
plan shall indicate ductwork which must be rerouted, disconnected, or capped in order to prevent 
contaminants from the construction area from entering the occupied areas of the building. The plan 
shall also indicate how required ventilation to occupied spaces affected by construction will be 
maintained during the project.

PART 28 - (h) Fire and hazard prevention.
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PART 29 - Areas of buildings under construction that are to remain occupied shall maintain a 
certificate of occupancy. In addition, the following shall be strictly enforced:

PART 30 - (1) No smoking is allowed on public school property, including construction areas.

PART 31 - (2) During construction daily inspections of district occupied areas shall be conducted by 
school district personnel to assure that construction materials, equipment or debris not block fire 
exits or emergency egress windows.

PART 32 - (3) Proper operation of fire extinguishers, fire alarm, and smoke/fire detection systems 
shall be maintained throughout the project.

PART 33 - (i) Noise abatement during construction and maintenance activities.

PART 34 - Construction and maintenance operations shall not produce noise in excess of 60 dba in 
occupied spaces or shall be scheduled for times when the building or affected building spaces are 
not occupied or acoustical abatement measures shall be taken. Noise level measurements (dba) 
shall be taken with a type 2 sound level meter in the occupied space in a location closest to the 
source of the noise. Complaints regarding excessive noise shall be addressed through the health 
and safety committee. The district should anticipate those times when construction noise is 
unacceptable and incorporate “no work” periods into the bid specifications.

PART 35 - (j) Control of chemical fumes, gases, and other contaminants during construction and 
maintenance projects.

PART 36 - The bid specifications and construction contracts for each construction project shall 
indicate how and where welding, gasoline engine, roofing, paving, painting or other fumes will be 
exhausted. Care must be taken to assure fresh air intakes do not draw in such fumes.

PART 37 - (1) The bid specifications shall require schedules of work on construction and 
maintenance projects which include time for off-gassing of volatile organic compounds introduced 
during construction before occupancy is allowed. Specific attention is warranted for activities 
including glues, paint, furniture, carpeting, wall coverings, and drapery. Manufacturers shall be 
contacted to obtain information regarding appropriate temperatures and times needed to cure or 
ventilate the product during use and before safe occupancy of a space can be assured. Building 
materials or furnishings which off-gas chemical fumes, gases, or other contaminants shall be aired 
out in a well ventilated heated warehouse before it is brought to the project for installation or the 
manufacturer's recommended off-gassing periods must be scheduled between installation and use 
of the space. If the work will generate toxic gases that cannot be contained in an isolated area, the 
work must be done when school classes and programs are not in session. The building must be 
properly ventilated and the material must be given proper time to cure or off-gas before re-
occupancy.
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PART 38 - (2) Manufacturer's material safety data sheets (MSD) shall be maintained at the site for all 
products used in the project. MSDS must be provided to anyone who requests them. MSDS indicate 
chemicals used in the product, product toxicity, typical side effects of exposure to the product and 
safe procedures for use of the product.

PART 39 - (k) Asbestos abatement protocols.

PART 40 - All asbestos abatement projects shall comply with all applicable Federal and State laws 
including but not limited to the New York State Department of Labor industrial code rule 56 (12 
NYCRR 56), and the Federal Asbestos Hazard Emergency Response Act (AHERA), 40 CFR part 763 
(Code of Federal Regulations, 1998 Edition, Superintendent of Public Documents, U.S. Government 
Printing Office, Washington, DC 20402; 1998; available at the Office of Facilities Planning, Education 
Building Annex, Room 1060, State Education Department, Albany, NY 12234). Large and small 
asbestos projects as defined by 12 NYCRR 56 shall not be performed while the building is occupied. 
Minor asbestos projects defined by 12 NYCRR 56 as an asbestos project involving the removal, 
disturbance, repair, encapsulation, enclosure or handling of 10 square feet or less of asbestos or 
asbestos material, or 25 linear feet or less of asbestos or asbestos material may be performed in 
unoccupied areas of an occupied building in accordance with the above referenced regulations.

PART 41 - (l) Lead paint.

PART 42 - Any construction or maintenance operations which will disturb lead based paint will 
require abatement of those areas pursuant to protocols detailed in the “Guidelines for the 
Evaluation and Control of Lead-Based Paint Hazards in Housing” (June 1995; U.S. Department of 
Housing and Urban Development, Washington, D.C. 20410; available at the Office of Facilities 
Planning, Education Building Annex, Room 1060, State Education Department, Albany, NY 12234). 
All areas scheduled for construction as well as areas of flaking and peeling paint shall be tested for 
the presence of lead and abated or encapsulated in accordance with the above noted guidelines.

PART 43 - (m) Radon.

PART 44 - Districts shall take responsibility to be aware of the geological potential for high levels of 
radon and to test and mitigate as appropriate. This information is available from the New York State 
Department of Health Radon Measurement Database.

PART 45 - (n) Post construction inspection.

PART 46 - The school district or board of cooperative educational services shall provide the 
opportunity for a walk-through inspection by the health and safety committee members to confirm 
that the area is ready to be reopened for use.

END OF SECTION 00 90 00
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SECTION 00 90 01 - RESCUE REGULATIONS (EXCERPT OF CONTRACTORS RESPONSIBILITIES) 

PART 1 - GENERAL

1.1 NYSSED RESCUE REGULATIONS - Uniform Safety Standards for School Construction and 
Maintenance Projects

A. These regulations are the responsibility of each contractor and his/her subcontractor(s)

1. The occupied portion of any school building shall always comply with the minimum 
requirements necessary to maintain a certificate of occupancy."

2. All building areas to be disturbed during this construction project have been tested for 
lead and asbestos. All pertinent information has been included in this project specification 
and/or in the drawings

3. General safety and security standards for construction projects. 

a. All construction materials shall be stored in a safe and secure manner.
b. Fences around construction supplies or debris shall be maintained.
c. Gates shall always be locked unless a worker is in attendance to prevent 

unauthorized entry.
d. During exterior renovation work, overhead protection shall be provided for any 

sidewalks or areas immediately beneath the work site or such areas shall be 
fenced off and provided with warning signs to prevent entry.

e. Workers shall be required to wear photo-identification badges at all times for 
identification and security purposes while working at occupied sites."

4. Separation of construction areas from occupied spaces. Construction areas which are 
under the control of a contractor and therefore not occupied by district staff or students 
shall be separated from occupied areas. Provisions shall be made to prevent the 
passage of dust and contaminants into occupied parts of the building. Periodic inspection 
and repairs of the containment barriers must be made to prevent exposure to dust or 
contaminants. Gypsum board must be used in exit ways or other areas that require fire 
rated separation. Heavy duty plastic sheeting may be used only for a vapor, fine dust or 
air infiltration barrier, and shall not be used to separate occupied spaces from 
construction areas. 

a. A specific stairwell and/or elevator should be assigned for construction worker use 
during work hours. In general, workers may not use corridors, stairs or elevators 
designated for students or school staff.

b. Large amounts of debris must be removed by using enclosed chutes or a similar 
sealed system. There shall be no movement of debris through halls of occupied 
spaces of the building. No material shall be dropped or thrown outside the walls of 
the building.

c. All occupied parts of the building affected by renovation activity shall be cleaned at 
the close of each workday. School buildings occupied during a construction project 
shall maintain required health, safety and educational capabilities at all times that 
classes are in session."

5. Each prime contractor shall develop a plan detailing how exiting required by the 
applicable building code will be maintained throughout the duration of the construction 
project. Refer to Summary of Work for scheduling and phasing. Provide site logistics plan 
indicating temporary partitions separating areas of work from the rest of the school 
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building. Temporary partitions affecting building egress and exiting shall be submitted to 
the architect for review and approval.

6. Each prime contractor shall develop a plan detailing how adequate ventilation will be 
maintained throughout the duration of the construction project. 

7. Construction and maintenance operations shall not produce noise in excess of 60 dba in 
occupied spaces or shall be scheduled for times when the building or affected building 
spaces are not occupied or acoustical abatement measures shall be taken."

8. The contractor shall be responsible for the control of chemical fumes, gases, and other 
contaminates produced by welding, gasoline or diesel engines, roofing, paving, painting, 
etc. to ensure they do not enter occupied portions of the building or air intakes."

9. The contractor shall be responsible to ensure that activities and materials which result in 
"off-gassing" of volatile organic compounds such as glues, paints, furniture, carpeting, 
wall covering, drapery, etc. are scheduled, cured or ventilated in accordance with 
manufacturers recommendations before a space can be occupied."

10. Large and small asbestos abatement projects as defined by 12NYCRR56 shall not be 
performed while the building is occupied". Note, It is our interpretation that the term 
"building", as referenced in this section, means a wing or major section of a building that 
can be completely isolated from the rest of the building with sealed non combustible 
construction. The isolated portion of the building must contain exits that do not pass 
through the occupied portion and ventilation systems must be physically separated and 
sealed at the isolation barrier.

11. Exterior work such as roofing, flashing, siding, or soffit work may be performed on 
occupied buildings provided proper variances are in place as required and complete 
isolation of ventilation systems and at windows is provided. Care must be taken to 
schedule work so that classes are not disrupted by noise or visual distraction.

12. All areas scheduled for work have been examined for lead-containing materials. Results 
of these tests are available by contacting Croton Harmon Union Free School District, 
Paul Gibbons, Director of School Facilities, Operations & Maintenance, at 914.271-6109. 
No work of this contract anticipates disturbance to any surrounding materials that may 
have been identified as “lead-containing”. 

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 00 90 01



 

NANUET UNION FREE SCHOOL DISTRICT                                                                                          BID ISSUE  

NANUET HIGH SCHOOL ELEVATOR ADDITION   AUGUST 2, 2022 

KSQ DESIGN PROJECT NO. 2111005.01 

 

 

MULTIPLE PRIME CONTRACT  01 10 00-1 OF 4 

SECTION 01 10 00 - MULTIPLE PRIME CONTRACT 
 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 
 A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
 
1.2  PROJECT/WORK IDENTIFICATION 
 

A.    General – GC-01 - Project name is Nanuet High School Elevator Addition in the Nanuet Union 
Free School District as shown on Contract Documents prepared by KSQ Architects. 
 

B.    Electrical – EC-01 - Project name is Nanuet High School Elevator Addition in the Nanuet Union 
Free School District as shown on Contract Documents prepared by KSQ Architects. 

 
C.    Mechanical/Plumbing – MC-01 - Project name is Nanuet High School Elevator Addition in the 

Nanuet Union Free School District as shown on Contract Documents prepared by KSQ 
Architects. 

 
 

 
D. Prime Contracts, in the context used in this Section, are separate contracts that represent 

significant elements of work that are performed concurrently with and in close coordination with 
work performed on the project under other Prime Contracts and Owner.  Each is recognized to 
be a major part of the project (See Section 01 12 XX). 
 

 
1.3 CONTRACT DOCUMENTS 
 
 A. Contract Documents indicate the work of each Prime Contract and related requirements and 

conditions that have an impact on the project.  Related requirements and conditions that are 
indicated on the Contract Documents include, but are not necessarily limited to the following: 

 
  1. Existing site conditions and restrictions on use of the site.  
  2. Work performed prior to work under these Prime Contracts.  
  3. Alterations and coordination with existing work.  
  4. Other work to be performed concurrently by the Owner. 
  5. Work to be performed subsequent to work under these Prime Contracts.  
  6. Alternates – Not Used.  
  7. Allowances.  
 
1.4 SUMMARY, PRIME CONTRACT WORK 
 
 A. The work of each Prime Contract, as defined in greater detail by other provisions of the 

Contract Documents, is summarized in Section 01 12 00. 
 

B. Definition of the extent of Prime Contract Work 
 

 1. The extent of the work of each Contract is indicated in the Contract Documents.  General 
names and terminology on the drawings and in the specification, sections controls the 
determination of which Contract includes a specific element of required work, except 
where no other more specific definition is contained in the Contract Documents. 

 2. Local custom and trade-union jurisdictional settlements do not control the scope-of-work 
in each Contract.  When a potential jurisdictional dispute or similar potential work 
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interruption is first identified or threatened, affected parties of the Contracts shall promptly 
negotiate a reasonable settlement which will avoid or minimize such pending interruption 
and its delays or losses. 

 
1.5 SCHEDULE 
 

A. Within Ten (10) calendar days of award of its Contract by the Owner, the Prime Contractor shall 
submit a construction schedule to the Construction Manager for the work to be performed 
under its Contract with the Owner.  The construction schedule shall be in a detailed precedence 
style critical path (CPM) of Primavera type format satisfactory to the Owner, Construction 
Manager, which shall also: 

 
 1. Provide a graphic representation of all activities and events that will occur during the 

performance of the work. 
 2. Identify each phase of construction and occupancy. 
 3. Set forth dates that are critical in ensuring the timely and orderly completion of the Work 

in accordance with the requirements of the Contract Documents (hereinafter referred to 
as Milestone Dates). 

 4. Conform to the Construction Schedule included in the Drawings for each Prime 
Contractor’s Work. 

 
 B. The Construction Manager & Architect shall review such schedule and shall advise the Prime 

Contractor if its schedule is acceptable for incorporation into the Master Schedule of work to be 
performed by the Prime Contractor engaged by the Owner.  If the schedule is unacceptable, 
the Construction Manager will advise the Prime Contractor that its schedule will be revised in 
the Master Schedule.  The Prime Contractor shall monitor the progress of its work for 
conformance with the requirements of the Construction Schedule and shall promptly advise the 
Owner and Construction Manager of any delays or potential delays.  In the event any progress 
report indicates any delays, each Prime Contractor shall propose an affirmative plan to correct 
the delay, including overtime and/or additional labor, if necessary.  In no event shall any 
progress report constitute an adjustment in the Contract Time, the Milestone Dates, or the 
Contract Sum unless any such adjustment is agreed to by the Owner and authorized pursuant 
to a Change Order. 

 
 C. If the Schedule is not submitted by the Prime Contractor in a timely fashion, such Prime 

Contractor shall accept the Master Schedule prepared by the Construction Manager as the 
Construction Schedule to be used in carrying out its work and that prime Contractor shall 
waiver its rights to claim damage or delay associated with the time requirements set forth in the 
Master Schedule.  Such schedule will become the product and ownership of that Prime 
Contractor and that Prime Contractor will be back-charged all costs pertaining to the service of 
producing the schedule. 

 
 D. The Prime Contractor shall provide revised schedules at appropriate intervals as required by 

the conditions of the work and Project or as directed by the Construction Manager. 
 
 E.  The Prime Contractor will perform all work in the existing building in the evening or on 

weekends, except during summer breaks, or when the school is closed.  Contractor shall obtain 
approval from the Construction Manager prior to performing the work. 
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1.6 PROOF OF ORDERS, DELIVERY DATES AND SUPPLY CHAIN TRACKING 
 

A. Within 2 weeks after the approval of shop drawings, samples, product data, and any 
other documents requiring approval before purchasing. The contractor shall provide 
copies of purchase orders for all equipment and materials which are not available in 
local stock. The contractor shall submit written statements from suppliers confirming 
the orders and stating promised delivery dates. Failure to provide this critical 
information will result in owner holding monthly requisition payments until received.  

 
Due to ongoing supply chain disruptions, the contractors are required to obtain all 
materials for the project and store them onsite in their individually provided Conex 
boxes. This includes general material items typically readily available (piping, conduits, 
wire, metal studs, CMU, drainage structures, light fixtures, etc.) The owner will pay for 
these stored items delivered to the jobsite in accordance with section 012900. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

END OF SECTION 01 10 00 
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SECTION 01 11 00 - MILESTONE SCHEDULE 
 
PART 1 - GENERAL 

 
1.1 Milestone 
 
The following milestone schedule serves as a basis for bidding.  A Master Schedule will be developed at 
a general meeting of all successful bidders within 21 days of Letter of Intent to Award the Contracts. This 
sequence and time frame has been coordinated with the school program, no acceleration or changes will 
be permitted. Each prime contractor will coordinate activities, forward submittals, deliver materials and 
provide necessary manpower to meet the milestones listed below. 

1.2        Milestone Schedule  - High School Elevator Addition Contracts GC-01, EC-01, & MC-01: 
 
             Start of Construction:     September 14, 2022 

Equipment Submittals & Approvals: September - October, 2022 
Substantial Completion:    May 19, 2023 
 
Note: Second shift/double shift work are required to meet substantial completion dates. Second 
shift/ double shift work is expected to take place as required to meet the milestone schedule if 
necessary.  
Second shift hours are before 6AM or after 3:30 pm.  
Failure to meet the milestone schedule will result in a per day financial penalty as indicated in the 
AIA A232/A132  
 
 

All work required by any of the Owner’s representatives and consultants, including the Architect, 
Architect’s consultants, Owner’s Attorneys, etc., to execute final close-out of contract after 60 days 
beyond Milestone dates if determined to be caused by contractor, shall result in payment(s) to the 
Owner’s representatives and consultants, including the Architect, Architect’s consultants, Owner’s 
Attorneys, etc., in the form of a change order deduct to the base contract. 
 
 
PART 2 - PRODUCTS (Not Applicable) 

 
PART 3 - EXECUTION (Not Applicable) 

 
 

END OF SECTION 01 11 00 
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STAGING NOTES 

1. SEE SITE DRAWINGS AND PROJECT MANUEL FOR 
EROSION CONTROL MEASURES: SILT FENCING. 
STOCKPILING, STABILIZED CONSTRUCTIN PAD, ETC. 

2. IN ADDITION TO ORANGE FENCING SHOWN, 
PROVIDE AT ROADWAYS AND OTHER AREAS 
DURING DEMOLITION, EXCIVATION AND OTHER 
WORK WHERE PUBLIC SAFETY IS AFFECTED. 

3. POST SIGANGE AT FENCING AND OTHER AREAS 
OF WORK "HARD HAT AREA", "VISITORS MUST 
REPORT TO THE TRAILER", "CONSTRUCTION 
PERSONNEL ONLY", ETC. 

GENERAL NOTES 

1. THIS DRAWING IS PORVIDED TO DEPICT THE 
IMPLEMENTATION SCHEDULE OF WORK IN ORDER 
TO MINIMIZE THE EFFECT OF CONSTRUCTION ON 
THE EDUCATIONAL PROGRAM AND PRIMARY USES 
OF THE FACILITY. 

2. THIS DRAWING MAY NOT REFLECT THE ACTUAL 
EXISTING CONDITIONS OR LATEST PROPOSED 
PLAN. 

3. ALL REGULATORY AGENCY REQUIREMENTS 
INCLUDING STATE AND LOCAL CODES AND PROPER 
SAFETY PRECAUTIONS SHALL APPLY AND TAKE 
PRECEDENCE OVER THE PAHSING PLANS. 

4. PHASING IS REQUIRED FOR THE CONSTRUCTION 
OF THIS SITE WORK. THIS DRAWING SHOWS THE 
TEMP ROADS AND SITE BARRIRS FOR DISTRICT 
EMERGENCY VEHICLES AND PUBLIC ACCESS TO 
PARTS OF THE SITE DURING THE CONSTRUCTION. 

5. CONTRACTOR IS TO PROVIDE A CONSTRUCTION 
SEQUENCE PLAN FOR REVIEW RELATED TO THE 
FIELD, TRACK, BLEACHERS, AND TENNIS COURTS 
ALL INCORPORATED WITH THIS SITE LOGISTICS 
PLAN SHOWING TEMP ROADS AND SAFETY 
FENCING. 

TEMPORARY TRAFFIC AND PARKING: 

1. PROVIDE TRAFFIC SIGNS, BARRIERS AND DETOURS DURING 
CONSTRUCTION WHERE SHOWN AND AS REQUIRED TO IDENTIFY 
TRAFFIC FLOW AND PEDESTRIAN SAFETY. 

2. CONTRACTORS MAY NOT USE STAFF OR STUDENT PARKING. ALL 
CONTRACTORS ARE TO PARK WITHIN THE WORK AREA. IF ADDITIONAL 
PARKING IS REQUIRED. CONTRACTOR IS TO NOTIFY THE CM FOR 
COORDINATION OF POSSIBLE LOCATIONS WITHIN THE DISTRICT.

3. ALL MACHINEARY AND EQUIPMENT IS TO BE STORED WITHIN THE 
LAYDOWN AREA DESIGINATED ON THESE DRAWINGS. 

CONSTRUCTION PHASING PLAN - ELEVATOR ADDITION 

DISCRIPTION OF WORK START FINISH 

FOUNDATIONS, INTERIOR DEMO, PENETRATIONS & 
REINFORCEMENT  

HVAC & PLUMBING & ELECTRICAL 

ROOFING 

ELEVATOR STRUCTURE & CAB (DEPENDENT ON LEAD TIME)

FINAL ELECTRICAL & HVAC 

NOVEMBER 1, 2022       NOVEMBER 18, 2022

NOVEMBER 21, 2022 NOVEMBER 22, 2022

APRIL  2022 APRIL 2022

EXPEDITED SUBMITTALS, BONDS, INSURANCE SEPTEMBER 7, 2022                 SEPTEMBER 23, 2022

EXTERIOR MASONRY AND WATERPROOFING 

NOTES  

HVAC UNITS, SUMP PUMP 

GC TO COORDINATE WITH EC FOR CONNECTIONS 

CMU STRUCTURE & ROOF STRUCTURE OCTOBER 11 2022                    OCTOBER 31, 2022

ABATEMENT/DEMO, TESTING & CLEARANCES SEPTEMBER 16, 2022            SEPTEMBER 18, 2022

DEMOBILIZE MAY 2022 MAY 2022

** Second Shift & Weekend (Sat & Sun) Abatement Required ***

Window, HVAC insulation, Exterior demo by GC abatement sub

EXCAVATE & EXPOSE FOUNDATION SEPTEMBER 13, 2022               SEPTEMBER 14, 2022

MOBILIZE, TEMP ROADWORK, FENCING, & PROTECTION SEPTEMBER 14, 2022               SEPTEMBER 16, 2022

GC to temp in removed window with 4/8" waterproof shathing and metal 

stud. Temp infill to be watertight. Interior Demo to be second Shift only. SEPTEMBER 19, 2022            OCTOBER  10, 2022

GC to follow cold weather masonry procedures as required. 

GC to follow cold weather masonry procedures as required. NOVEMBER 1, 2022       NOVEMBER 18, 2022

GC to provide temp roofing if weather does not permit new roofing isntall. 

APRIL  2022 APRIL 2022

SITE GRADING AND STORMWATER RE-SEED ASAP 
OCTOBER 11 2022                    OCTOBER 31, 2022
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SECTION 01 12 00 – CONTRACT SUMMARY – GC-01 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section.  

1.2 SUMMARY  

This Section includes a summary of each Prime Contract, including responsibilities for 

coordination and temporary facilities and controls. One set of Construction Documents is 

issued covering the Work of multiple Prime Contracts. Each Prime Contract is responsible 

to review all drawings and specifications for specific requirements indicated, and for a 

general understanding and knowledge of the work of other Prime Contracts. All Prime 

Contracts are responsible for all Work of their Contract no matter what drawing on which 

the Work appears. All Prime Contracts are responsible to coordinate their work related to 

the complete set of drawings and specifications, not limited to each prime contractor 

scope.  All Bidders should acknowledge that for each contract listed below, each 

contractor is their own General Contractor and subject to all General Contractor 

requirements.  

 General Contract:  The Interior Contractor shall be selected based on the bid procedure 

as described in the Bid Documents. Contract Bidders are responsible for (a) trade work 

coordination, (b) the scope contained in drawings listed below and (c) any and all 

additional scope specifically identified to be performed by the Interior Contractor in 

other Bid Packages in the Contract.  

 

a. Interior & Exterior Contract: All work related to Interior construction 

includes but is not limited to the following items: (Refer to the Contract 

Documents for full scope of work. 

 

1) Demolition, ACT, GWB, Plaster Ceiling, Painting, Patching, Flooring, 

exterior façade and window demolition, excavation, & abatement.  

2) Work related to drawings: (In addition to these drawings, the 

contractor is required to review all specifications included in the overall 

contract that may contain related scope or detail for this specific 

contract.) 

a) Nanuet Senior High School – Elevator Addition   
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1.3 Related Sections include, but are not limited to, the following:  

A. Division 01 Section “Work Restrictions” for use of the Project site and for requirements 

for continued Owner occupancy of premises.  

B. Division 01 Section “Project Management and Coordination” for general coordination 

requirements.  

C. Division 01 Section “Project Forms” for documents required for Testing and 

Coordination.  

D. Division 01 Section "Temporary Facilities and Controls" for specific requirements for 

temporary facilities and controls 

E. Applicable Specification Sections: All specification Sections itemized below are to be 

provided complete by this Prime Contract, unless noted otherwise. In addition to these 

specifications, the contractor is required to review all specifications included in the 

overall contract that may contain related scope or detail for this specific contract.  

1. Divisions 00 and 01 – Procurement and Contracting Requirements & General 

Requirements.  

2. Division 02- Existing Conditions  

3. Division 03 – Concrete  

4. Division 04 – Masonry  

5. Division 05 – Metals  

6. Division 06 – Wood and Plastics  

7. Division 07 – Thermal and Moisture Protection   

8. Division 09 – Finishes 

9. Division 14 – Special Construction   

 

1.4 DEFINITIONS  

1.5 MANAGEMENT AND COORDINATION  

A. The Owner shall provide a Construction Manager.  

1. The Construction Manager shall provide a full time construction site representative 

recognized as the Construction Manager.  

1.6 CONSTRUCTION MANAGER  

A. The construction manager shall provide on-site administration of the Contracts for 

Construction in cooperation with the Architect as set in AIA Document A232 TM – 2019, 
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General Conditions of the Contract for Construction, Construction Manager as Adviser 

Edition, as modified. 

B. The Construction Manager shall provide administrative, management and related 

services to coordinate scheduled activities and responsibilities of the Multiple Prime 

Contractors with each other and with those of the Construction Manager, the Owner and 

the Architect. The Construction Manager shall coordinate the activities of the Multiple 

Prime Contractors in accordance with the latest approved Project Schedule and the 

Contract Documents. 

C. Utilizing the construction schedules provided by the Prime Contractors, the Construction 

Manager shall update the Project schedule, incorporating the activities of the Owner, 

Architect, and Multiple Prime Contractors on the Projects, including activity sequences 

and durations, allocation of labor and materials, processing of Shop Drawings, Product 

Data and Samples, and delivery and procurement of products, including those that must 

be ordered will in advance of construction. The Project schedule shall include the 

Owner’s occupancy requirements showing portions of the Project having occupancy 

priority. 

D. Utilizing information from the Multiple Prime Contractors, the Construction Manager 

shall schedule and coordinate the sequence of construction and assignment of space in 

areas where the Multiple Prime Contractors are performing Work, in accordance with the 

Contract Documents and the latest approved Project Schedule. 

1.7 GENERAL REQUIREMENTS OF PRIME CONTRACTS  

A. Prime Contracts: The context used in this Section are separate Prime Contracts that 

represent significant elements of work that is to be performed concurrently and in close 

coordination with the work of other Prime Contracts for the benefits of the Owner. Each 

Prime Contract is recognized to be a major part of the Work.  

B. Assignment of Work: Should a conflict be indicated, Section 011200 shall take 

precedence over all scope of work assignments that may be indicated elsewhere within 

the Construction Documents.  

C. Layout and Installation: Each Prime Contractor shall schedule, layout and install their 

Work in such manner as not to delay or interfere with, but to compliment the execution 

of the work of other Prime Contracts, utility companies and Owner’s operations.  

D. Extent of Contract: The Contract Documents, drawings and specifications each contain 

more specific descriptions of the Work facilitating which Prime Contract includes specific 

elements of the Project.  

1. Work provided by each Prime Contract shall mean complete and operable systems 

and assemblies, including products, components, accessories and installations 

required by the Construction Documents or indicated otherwise.  



NANUET UNION FREE SCHOOL DISTRICT                                                                                          BID ISSUE  

NANUET HIGH SCHOOL ELEVATOR ADDITION   AUGUST 2, 2022 

KSQ DESIGN PROJECT NO. 2111005.01 

 

CONTRACT SUMMARY 01 12 00 - 4 

2. Prime Contractors shall exercise good judgment and perform all work according to 

related industry standards.  

3. The Owner is exempt from payment of Federal, State and local taxes, including sales 

and compensating use taxes on all materials and supplies incorporated in 

completing the Work; these taxes are not to be included in the Bid. This exemption 

does not apply to tools, machinery, equipment or other property leased by, or to, 

the Contractor or sub-contractor, or to supplies and materials, which even though 

consumed are not incorporated into the completed work. Prime Contractors, and 

their sub-contractors, shall be responsible for paying any and all applicable taxes on 

said tools, machinery, equipment or property, and upon all said unincorporated 

supplies and materials, whether purchased or leased.  

4. Prime Contracts shall understand that time is of the essence, and will adequately 

staff the Project by employing the appropriate trade’s people to perform the Work; 

these people shall be experienced in their respective trades. A shortage of labor in 

the industry shall not be accepted as an excuse for not properly staffing the Project; 

all efforts shall be made to meet or exceed the schedule, including additional staff 

and/or labor hours necessary. All cost associated with this item shall be included 

within the Bid.  

5. Local custom and trade union jurisdictional settlements will not control the scope of 

the Work of each Prime Contract.  

a. When a potential jurisdictional dispute or similar interruption of Work is first 

identified, or threatened, the affected Prime Contracts shall promptly negotiate 

a reasonable settlement to avoid or minimize the pending interruption and 

delays.  

b. Contractor’s trade-related issues shall not be grounds for modification or 

extension of scheduled completion date(s).  

6. The Work of all Prime Contracts requires close coordination with other Prime 

Contracts and construction personnel. Maintain flexibility and cooperation through 

the Project. “Out of Sequence” and “Delay” claims will only be considered when 

requirements of Division 01 “Administrative Requirements” have been adhered to. 

Delay claims must be in writing and forwarded to the Architect, per the 

requirements of the General Conditions of the Contract. Claims not submitted per 

these requirements will be rejected and/or denied.  

7. The intention of the Work is to follow a logical sequence, however, a Prime 

Contractor may be required by the Architect or Construction Manager, to 

temporarily install, omit or leave out a section(s) of Work, out of sequence. All such 

out of sequence work, and come back time, at these areas shall be performed at no 

additional cost to the Owner.  

E. Substitutions: Per Division 01 Section “Substitution Procedures”, each Prime Contractor 

shall cooperate with the other Prime Contractors involved, to coordinate approved 

substitutions with remainder of the Work. Contractors shall submit all “Substitutions” at 
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least ten (10) days prior to the date for receipt of Bids as specified in the Instructions to 

Bidders 002113 Section 3.3 Equivalents or bid will be considered per “basis of design”.  

F. Construction Schedules: Refer to Divisions 01 Section “Construction Progress 

Documentation”, “Preliminary Schedule” and “Project Management and Coordination” 

for requirements related to meetings and schedules.  

G. Construction Sequencing and Phasing: Prime Contractor shall understand that 

Sequencing and/or Phasing Plans are contingent upon the work areas being 

complete/occupied, prior to the next area of Work beginning. Should an area of 

construction not be complete per the Project Preliminary Schedule, the Project Master 

Construction Schedule/Sequencing Plans will be adjusted accordingly. The Owner will 

not be responsible for delay claims due to adjustments being no fault of their own.  

1. Prime Contracts may be required to re-sequence the phasing of the project as a 

result of changes to the schedule. Prime Contracts shall provide these adjustments 

at no additional cost to the Owner.  

H. Existing Conditions: Each Prime Contract shall verify existing conditions in the field prior 

to work commencing in that area and immediately report conditions to the Architect that 

are not represented correctly by the Construction Documents.  

1. Each Prime Contract is responsible for familiarizing himself with Project Site 

Logistics and provide a “site logistics plan locating storage area, scaffolds, rubbish 

areas, stockpiles and egress related to all work, included phased construction within 

30 days of award. 

2. Each Prime Contract has been given ample opportunity to review Existing 

Conditions related to the Project. Existing Conditions not noted in the Construction 

Documents that could be easily recognized during pre-bid review that interfere with 

the respective Prime Contract’s work, shall be the responsibility of the respective 

Prime Contract. This includes all costs associated with removal, patching, relocation 

or re-fabrication of installations.  

I. Hazardous Materials: Each Prime Contract shall familiarize themselves with the 

Hazardous Materials Sections/Drawings of the Construction Documents and follow 

DOL/OSHA/EPA/SED regulations while performing their respective Work in these areas. 

Discovery of non-identified or concealed hazardous materials shall be reported to the 

Construction Manager immediately and followed up with written documentation of the 

event.  

J. Protection of Installations: Each Prime Contract is responsible for protecting their 

installations at all times. All costs incurred to repair, replace or clean insufficiently 

protected materials/installations shall be the responsibility of the installing Prime 

Contract.  
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1. Architect shall be notified, in writing, immediately upon material/installation being 

damaged; notification shall indicate responsible party.  

2. Owner will not be liable for damaged materials and/or installations by “others”, 

when “others” cannot be identified.  

3. Repair damaged work, clean exposed surfaces or replace construction installations 

that cannot be repaired.  

4. Each Prime Contract shall be responsible for removing all labels not required to 

remain from their installations.  

5. Installations shall be wiped clean and proper protection then installed.  

6. Each Prime Contract is responsible to protect another primes work in the event that 

prime has to work over or on top of that other primes work being complete. The 

prime working over the completed work takes full responsibility of that other 

primes completed work both in condition and operation.  

K. Daily Cleaning: All Prime Contracts are responsible for any and all debris caused by their 

Work, including the Work of their subcontractors. A daily clean up and disposal is 

required by each Prime Contract for the periods which that Prime Contract, or its sub-

contractors, are performing Work on site.  

1. Assign at least one person for a daily clean and sweep of the work area(s). Prime 

Contractor shall allot sufficient manpower and time for this to be completed by the 

end of each shift. Submit name of this person(s) to Construction Manager.  

a. Construction Manager shall have the authority to give direction to person(s) on 

the Project Site identified by the Prime Contract as designated for cleanup 

tasks. This shall include the safety review/securing of the site-work zone after 

each shift.  

b. This person has checked that no construction debris was dumped in any 

district dumpers during this end of shift site review, if found the contractor 

must remove immediately the next morning to avoid back charges costs of 

$1500 per day not removed.  

2. Any Prime Contract not providing personnel for Daily Cleaning will be Back Charged 

for labor provided by the Owner to complete this task.  

3. Contractor working solely in an area shall be responsible for clean/sweep of that 

area.  

4. Daily cleaning will not mean any one Prime Contract is responsible for assisting 

another Prime Contract with removing major quantities of debris created by a 

particular Prime Contract’s Work.  

5. Daily cleaning will be mandated to remove from the building any debris created by 

day-to-day activities. All Prime shall assist in sweeping shared work areas and 

shared corridors while working on site. Each Prime shall assist in mopping of shared 

corridors while working on site or as required by the Owner.  

6. All prime contractors and subcontractors are required to provide sweeping 

compound for daily cleaning in their respective exterior and interior work areas. 
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Each Prime Contract shall provide a sufficient number of brooms or other necessary 

tools, for use by their personnel to adequately fulfill their obligations.  

7. All prime contractors shall provide and maintain garbage cans/refuse containers 

with liners for each construction area of their respective contracts as directed by the 

Construction Manager and shall be responsible for disposing of these materials to a 

dumpster.  

8. All prime contractors provide the necessary equipment/containers (lull/skip-box) to 

move daily clean/sweep debris from the building to a dumpster on a daily basis, for 

each construction area of their respective contracts. Skip-box shall be emptied to a 

dumpster by 9:00 a.m. the following day.  

9. Cleaning shall be deemed a Safety & Health issue, with Prime Contracts being held 

accountable for fulfilling their contractual obligations.  

L. Final Cleaning: At Substantial Completion of each area of construction, each Prime 

Contract shall wipe/vacuum clean all of their respective installations; All interior contracts 

performing work inside the buildings shall mop clean all building surrounding areas and 

finish flooring and remove all marks/blemishes to the finish, for each construction area 

of their respective contracts. Each area of construction shall be wiped clean of all 

construction dust and debris prior to turnover to the Owner.  

M. Cutting and Patching: All Primes are responsible for cutting and patching required to 

complete their Work. All repair of existing finish Work (including finish floors) shall be 

performed by contract requiring work, meeting or exceeding minimum contract 

requirements for that particular section, specification, or type of work. All concealed 

openings (piping, ductwork, conduit, etc.) must be repaired to comply with specified wall 

or deck conditions as well as required fire and sound ratings. All corridor penetrations 

require fire safing. If contractor elects to install their new work in an existing unrated wall 

or floor opening, whereas the wall/floor is a fire rated condition, that contractor is 

responsible to fire rate that opening to match the wall/floor fire rating with new and all 

other existing wire, piping, ducts etc.  Other areas are noted in drawings and 

specifications.  

1.8 Project Schedule. The nature of this project is to complete all the work listed as Phase 1A 

in the schedule by the Project Closeout Dates specific to each Prime Contract as 

listed below. Each Prime Contractor shall include in their bid proper allowances for foul 

weather. 

A. Bids Received:  8/26/2022 

B. Award of Contract:  9/6/2022 

C. Notice to Proceed:  9/7/2022 
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D. Submittals: Unless otherwise noted, the following items are to be submitted within 60 

business days after Notice to Proceed: 

1. Submittal List and Submission Schedule – 10 Days After NTP  

2. Field Investigations 

3. Shop Drawings  

4. Long Lead Items – 15 days after NTP  

5. Schedule of Values and Key Submittal List – 10 Days After NTP 

E. Mobilization:  09/14/2022  

F. Substantial Completion and Project Closeout:   

 

1. General Contract 01 

a. Substantial Completion:  May 19, 2023.  

b. Project Closeout:  June 19, 2023  

1.9 TEMPORARY FACILITIES AND CONTROLS OF PRIME CONTRACTS  

A. Conditions of Use: Keep temporary services or conditions clean and neat in appearance. 

Operate in a safe and efficient manner. Relocate temporary facilities as required as work 

progresses; do not overload facilities or permit them to interfere with progress. Take 

necessary fire prevention measures; do not allow hazardous, dangerous, or unsanitary 

conditions to develop or persist on the Project site.  

1. Installation, operation, maintenance, and removal of each temporary service or 

condition are considered part of the respective Prime Contract’s own construction 

activity, as are costs and use charges associated with each facility.  

2. Locate service or condition where they will serve the Project adequately and with 

minimum interference of the Work, coordinate with the Construction Manager and 

the other Prime Contracts prior to installation.  

B. Temporary Use of Permanent Facilities: Prime Contract, as installer of each permanent 

service or condition, shall assume responsibility for its operation, maintenance and 

protection during use as a construction facility prior to the Owner’s acceptance, 

regardless of previously assigned temporary facilities and controls responsibility.  

C. Owner’s Facilities: Contractors are not allowed to use the Owner’s facilities (toilets, 

telephones, food service, etc.) for their own benefit or convenience. Prime Contract 

Superintendents shall enforce this policy with their respective work forces.  

1. Construction personnel parking will be restricted to area as directed and agreed to 

by the Owner, and to facilitate the completion of the work. Owner reserves the right 

to remove from their property, unauthorized vehicles occupying unauthorized 

areas, at respective vehicle owner’s expense.   
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D. Storage on the Project Site: Each Prime Contract shall provide sufficient secure weather-

tight storage facilities for their materials and equipment. These storage containers are 

required to be located on the “site logistics plan.”  The Owner’s facilities and the Project’s 

building areas shall not be used for storage unless agreed upon, in writing, with the 

Owner via the Construction Manager.  

1. Until permanently incorporated into the Work, all materials on the Project site are 

considered to be the Prime Contract’s responsibility for security and protection.  

2. Prime contractor is required to check on their onsite stored material periodically to 

ensure that all material continues to be located in the stored location and that it 

remains protected from all damage, theft, and endangerment to others and ready 

to be used on notice for coordination with other contractors. Failure to arrange for 

materials to be on site to complete coordinated work with other Prime Contractors 

will result in back charges for delays resulting therefrom.  

3. Temporary long-term storage facilities are not available to Prime Contracts by the 

Owner.  

4. Prime Contractors and their subcontractors, shall coordinate deliveries with the 

Construction Manager to ensure that disruptions and Owner inconvenience are 

avoided.  

E. Tools and Equipment: Each Prime Contractor shall provide all tools and equipment 

necessary for its own activities; this includes secure lock-up and storage for all items on 

the Project Site.  

1. Provide all construction aids and miscellaneous services and facilities necessary 

exclusively for its own construction activities; this shall include any additional 

supplementary power, ventilation, lighting requirements and weather protection.  

F. Project Site Communication: Each Prime Contractor shall provide their Project a full time 

on site at all times Superintendent with a mobile phone for the duration of the Project, 

as indicated in their Scope of Work. Construction Manager shall be furnished with 

contact numbers associated with each phone.  

G. Safety: Prime Contracts, not the Architect or Construction Manager, are responsible for 

Project Site Safety, as related to their operations (refer to Section 013150 “Special 

Procedures” for further requirements).  

1. Each Prime Contract shall correct safety hazards and violations immediately. If safety 

issues are not immediately rectified, the Owner shall secure outside sources to 

correct the deficiency and back charge the responsible Prime Contract.  

2. Maintain unobstructed access/egress to fire extinguishers, fire hydrants, stairways, 

corridors, ladders and other safety routes/devices.  

H. Fire Extinguishers: All Prime Contracts provide and maintain “general use” fire 

extinguishers for each construction area of their respective contracts; comply with 

applicable codes for quantities required. Use of the Owner’s fire extinguishers to meet 
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this requirement is not permitted. Comply with NFPA for recommended classes for 

exposure; extinguishers shall be inspected and appropriately tagged prior to being 

brought on site. Provide stands, painted bright orange, sturdy enough to carry the 

extinguisher, and built as not to create a tipping hazard.  

1. Each Prime Contract shall supplement this requirement by providing additional fire 

extinguishers specifically related to their work activity (e.g., welding, soldering, 

abrasive cutting, etc.).  

2. Each Prime Contract shall provide and maintain proper fire extinguishers at/in their 

respective on site office and storage facilities.  

3. Store combustible materials in approved containers in fire-safe locations.  

I. Welding: Any Prime Contract performing welding, cutting or other activities with open 

flames or producing sparks shall at a minimum:  

1. Coordinate interruption/shutdown of detection system(s) to avoid creating false 

alarms.  

2. Protect the area and surrounding areas from fire and damage.  

3. Maintain fire extinguishers, compatible with activity, at the location of the activity.  

4. Provide a continuous Fire Watch during the activity and one-half hour beyond the 

completion of the activity.  

5. Provide all necessary fans and ventilation required for the activity.  

6. Any welding, burning and or use of flame the contractor is required to provide all 

required “hot work permit” to use such equipment prior to start of work. Its 

mandatory that no “hot work” shall start without these permits issued to the CM 

and Owner. Failure to this requirement will result to the removal of the project 

super of that company from all district projects.   

J. Remove each temporary facility when it can be replaced by the authorized permanent 

facility no later than Substantial Completion, or as directed by the Architect and/or 

Construction Manager. Complete or restore permanent facilities that may have been 

delayed due to interim use of a temporary barrier or condition.  

K. Temporary Power: Each Prime Contractor shall provide for their own temporary power 

needs for any scheduled electrical utility shut downs. Each Prime Contractor shall provide 

for their own temporary generators, power cords and temporary lighting as needed 

during these periods to continue to perform their work and maintain adherence to the 

Preliminary Schedule and approved Project Master Schedules. All temporary power 

equipment shall comply with all applicable codes and regulations. 

L. Temporary YODOCK Barriers – filled with water: Provide new materials whenever 

possible; undamaged, previously used materials, in serviceable condition, may be used if 

approved by the Construction Manager. Refer to the respective Specification Section 

when selecting materials and provide similar materials suitable for intended use.  
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M. Relocation of YODOCK Temporary Barrier: In the event a Prime Contractor requires 

relocation of a temporary barrier, Prime Contractor requiring relocation shall do so and 

shall protect all personnel in the work area during the relocation.  

1. Initial installing Prime Contractor shall coordinate the location of barriers with other 

Prime Contracts, prior to placement of the barrier.  

2. If a barrier must be located such that it will interfere with another’s work, the 

Contractor requiring the work now interfered with shall relocate the barrier as 

required to install his work.  

3. Coordinate with Construction Manager.  

N. Termination and Removal of YODOCK Barriers: Remove each temporary facility when it 

can be replaced by the authorized permanent facility no later than Substantial 

Completion, or as directed by the Architect and/or Construction Manager. Complete or 

restore permanent facilities that may have been delayed due to interim use of a 

temporary barrier or condition.  

 

O. Waste Disposal Facilities:  

1. General debris/refuse/construction waste containers (dumpsters) shall be provided 

by each prime contractor and secured as specified herein this contract. 

2. It shall be the responsibility/requirement of each Prime Contract to bring their 

waste to the dumpsters, including but not limited to all equipment, demolition 

debris, discarded materials with further identification including the following; 

construction and demolition debris refers to discarded materials generally 

considered non-hazardous in nature, including but not limited to steel, glass, brick, 

concrete, asphalt material, pipe, gypsum wallboard, and lumber, from the 

construction or destruction of a structure as part of a construction or demolition 

project or from the renovation of a structure, including such debris from 

construction of structures at a site remote from the construction or demolition 

project site. 

3. It shall be the responsibility and requirement of each Prime Contract to recycle 

metals generated by its Work, and the Work of its subcontracts.  

4. Joint-effort recycling by all Prime Contracts is encouraged. 

P. Temporary Sanitary Facilities: Provide temporary self-contained toilets units for duration 

of the project.  

1. Temporary Sanitary Facilities: 

a. Each prime contractor is required to provide their own Temporary Sanitary 

Facilities and secured behind fencing and/or locked after work hours and 

weekends.  

2. Comply with regulations and health codes for type, number, location, 

operation, and maintenance of fixtures and facilities.  
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3. Provide separate facilities (minimum of one ea.) for male and female personnel 

in proportion required by OSHA.  

4. Shield toilets to ensure privacy.  

5. Coordinate mobilization and demobilization of units with Construction 

Manager.  

6. Toilets shall be cleaned at least once per week, with additional facilities or 

cleanings provided if requested by Construction Manager.  

7. Provide and maintain adequate supply of toilet tissue and hand sanitizer for 

each facility.  

1.10 WORK HOURS & SEQUENCE   

A. GC-01 Contract is permitted to work during the school day on non-noisy work. 

Sawcutting, jackhammering, or major excavation close to the building must be 

performed second shift or on weekends. The contractor is responsible to factor this into 

their bids. It is expected that building penetrations for elevator shaft openings will be 

performed on weekends or second shift.  

B. GC is to review the contract logistics plan for the required second shift/weekend work. 

This work is required to be performed at no additional cost to the owner and shall be 

priced in the contractor’s base bid.  

C. There are blackout dates to which contractors may not work due to testing. Consult 

with CM for these dates.   

D. There is minor abatement involved with the GC-01 contract on this project. All 

abatement must take place on weekends. Abatement cannot take place while the 

school is occupied. The GC-01 contract is to factor this in their bid. All MEP-related 

abatement is by GC-01. GC-01 is expected to review the abatement drawings for 

this scope and capture this scope in their bid.  

E. During the school days, Work is to be performed in this contract during the hours of 

3:30pm to 10:00pm on weekdays, and Saturdays and Sundays from 7:00am to 3:30pm. 

During School breaks, work is to be performed from 7:00am to 10:00pm. There is no 

additional cost to the owner for working the hours of 3:30pm through 10:00pm, or 

weekend work during the school year. Any work done during these times MUST BE 

COMPLETED, CLEANED, AND TESTED AS NECESSARY FOR STUDENT OCCUPANCY 

BEFORE THE START OF THE NEXT SCHOOL DAY.  Contractors are required to 

schedule work during school breaks, school days off, and school holidays.   

F. Summer work starts June 28th through August 23rd for 2022. The Summer working 

hours are from 7:00am to 9:30pm. There is no additional cost to the owner for working 

the hours of 3:30pm through 9:30pm or on weekends and holidays during the Summer.  

G. Contractors are required to start working on site within 30 days of execution of 
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contract, to the extent permitted by contract. Contractors are required to coordinate 

and perform work simultaneously with other Contractors. Contractors are required to 

complete their contract work by the designated Substantial Completion and Final 

Completion end dates as indicated on the Invitation to Bid.  

H. Mandatory clean up periods - From August 24th, 2022 to August 31st , 2022 and August 

30th , 2022 to September 6th, 2022, contractors shall clean up all interior and exterior 

areas.  

I. Contractors are required per contract to fully staff the project during the work shifts 

stated above with the required manpower to complete their work within the allowed 

scheduled time frame. Contractors are required to provide a 72-hour advanced request 

to the Owner via the Construction Manager for any Saturday and Sunday work. If a 

project schedule delay has been caused by the fault of the contractor, the contractor is 

required to provide 3rd shift work from 9pm to 6am to make up the project schedule. 

All costs for CM, Architect and district personal related to this 3rd shift request will be 

charged to the contractor at a combined rate for all at $3,000 per 8hr shift.  

J. The shifts noted above are not considered overtime or premium time hours.  

K. Contract summaries will provide start and end dates for each contractor.  

L.  Additional requirements: 

1. Multiple Crews: Each Prime Contract shall provide multiple crews, supervision, 

cranes, scaffold and other means necessary to perform the Work, and maintain 

the Project Master Schedules. 

2. Interruption of any utility and/or power must be coordinated with the Owner, via 

the Construction Manager. 

3. Any and all overtime, weekend and/or holiday work required to meet the Project 

Master Schedules shall be incorporated in the respective Prime Contract’s bid. 

4. Should a Contractor’s progress fall behind, as to schedule, Prime Contractor shall 

employ additional – 3rd shift and/or overtime and/or weekend workforce until 

situation is rectified, to the satisfaction of the Architect and Construction 

Manager, at no additional cost to the Owner, however subject to charges as 

stated in section 1.10 E for lack of maintaining schedule  

5. Should a Prime Contract feel another Prime Contract is delaying them sufficient 

time to complete their installations, per the schedule, the Architect and 

Construction Manager shall be notified in writing immediately of the situation 

(refer to Conditions of the Contract for protocol). A Prime Contract creating such 

a delay, that causes a proven burden upon another Prime Contract to maintain 

schedule, shall bear all costs incurred by the delayed Prime Contract to maintain 

the schedule. 

6. The Architect and Construction Manager shall not be overburdened as to 

overtime cost, to monitor the work, due to no cause of his or her own. Owner will 
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compensate the Architect and Construction Manager for all additional cost 

related to the issue of a Prime Contractor’s failing to execute the Contract by fully 

staffing per the work hours and days noted herein. The Owner reserves the right 

to back charge the responsible Prime Contract for these fees if incurred. 

7. All Asbestos and/or Lead Abatement shall take place to meet the requirements of 

the Preliminary Schedule and Project Master Schedules and shall be coordinated 

with the other Prime Contractors prior to commencement. 

M. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel and the surrounding property owners (neighbors). 

1. Prime Contracts are hereby notified that: All Prime Contractors and their 

subcontractors shall limit excessive noise during 2nd shift known as work 

extending to 10PM weekdays upon approval by owner and city work hour 

restrictions. These operations shall not create a disturbance to neighboring 

properties. 

N. Construction access to the site shall be limited to personnel, equipment and deliveries 

by suppliers relative to the Work of Prime Contractors and their subcontractors. Prime 

Contracts shall keep the Construction Manager advised of persons accessing the site 

and shall seek assistance with coordinating parking and storage facility locations for all 

Prime Contracts. 

1. Where applicable, Contractors shall provide Building Site perimeter barricades as 

described herein the project and all temporary exit doors/lockable gates on the 

Project, securing these doors, fencing and/or gates at the end of each work shift. 

Contractor is to use the provided site logistics plans as a minimum standard. 

The contractor is required to provide their own coordinated site logistics 

plan and update as required throughout construction. 

2. When a Prime Contract engages in overtime, weekend or 2nd shift work, during 

the summer months and or during the normal school year, the  respective Prime 

Contract shall notify Construction Manager of such and be responsible for 

securing the Project Site at the end of that work shift and perform site walk 

around the outside of construction area/work zone ensuring all debris is pickup 

up and there are no construction related hazards of any kind present once the 

responsible person leaves the site for the evening or weekend. This includes that 

all materials and equipment are fenced in and keys are removed.  All interior 

projects have the same requirement to ensure that outside the work zone is clean 

from dust-dirt and that no materials are left outside the work area at any time.  

 

3. GC shall provide all electrical connections for temporary panels as required for 

abatement work. GC shall walk the site prior to submitting their bid to determine 

logistics for electrical and water connections. Owner shall provide power and 

water for GC to connect to. There shall be no additional cost to the owner for 



NANUET UNION FREE SCHOOL DISTRICT                                                                                          BID ISSUE  

NANUET HIGH SCHOOL ELEVATOR ADDITION   AUGUST 2, 2022 

KSQ DESIGN PROJECT NO. 2111005.01 

 

CONTRACT SUMMARY 01 12 00 - 15 

these connections.  

 
1.11 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

 

1.12 DRAWINGS AND SPECIFICATIONS 

 

A. Construction Documents indicate the sum total of the Contract that make up the 

complete work for the Project. Through this Section “Summary of Work”, the intent 

of the Contractor’s scope of Work and responsibility is generally described. Related 

requirements and conditions that are indicated in the Contract Documents include 

but are not limited to the following: 

 
1. General Conditions and Requirements. 
2. Referenced and applicable Codes, Regulations and Standards. 
3. Scheduling and phasing requirements. 

4. Existing conditions and restrictions on use of the site and facilities. 

 

B.       Drawings and Specifications are cooperative and supplementary.  Portions of the 

Work, which can best be illustrated by Drawings, are not included in the 

Specifications and portions best described by Specifications are not depicted on 

Drawings. 

 

1. All items necessary to complete the work shall be furnished whether written or 

illustrated. 

2. All primes shall exercise good judgment and perform all work according to 

related industry standards. 

 

PART 2 - SCOPE OF WORK  

2.1     PRIME CONTRACTS 

A. Scope of Work:  Work includes but is not limited to, the following: 

1. Provide all work identified in the Contract Documents.  

2. All Specification Sections provided.  

3. All abatement drawings provided for reference. 

4. GC-01 is responsible to install all required access hatches. GC to coordinate 

with MEP trades for locations.   

 

2.2 SPECIAL NOTES  
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1. Per specification section 01 71 23, the Site work contractor shall employ an 

independent Land Surveyor, licensed to practice in the state of New York, for the 

duration of the work, to certify the accuracy of the survey work. At Mobilization the 

SW-01 Contractor shall employ their land surveyor to collect control points 

(benchmarks) and furnish a survey to the construction manager for coordination with 

the owners’ vendors and other prime trades. Refer to spec section 01 71 13 for 

related contract requirements. 

2. Contractor is responsible for all rock removal, cuts/fills to bring the site to the 

correct elevation.  

3. All trenching for site electric is by the GC-01 contractor. EC shall install all conduit 

and warning tape for underground electrical utilities. GC-01 to coordinate with EC-01 

for trenching scope. 

4. Contractor is to provide warning tape for all new buried water, gas, storm water, or 

sewer line utilities. Only warning tape of electrical utilities is by EC-01. Construction 

manager is to inspect installation of warning tape before backfilling of utilities. 

5. Contractor is responsible for all existing subgrade cuts and import as required to 

achieve specified elevations. Any surplus material, clearing debris, tree pruning 

debris, etc. are required to be removed from the site and legally disposed. 

6. No import recycled materials will be allowed. 

7. All stormwater protection, silt fence, erosion control, SWPPP 

maintenance/compliance etc. is by the site contractor. The engineer will perform 

weekly SWPPP inspections and issue reports on their findings. Should any SWPPP 

non conformances be identified. The site contractor will be required to correct said 

non conformances within the day of notification. 

8. Staging area work necessary (laydown areas, access roads, parking areas, site fence 

enclosure, etc.) is by the General Contractor. General contractor is to reference the 

logistics plans located in the contract drawings as a minimum standard. General  

Contractor will be required to provide a logistics plan for approval prior to 

commencing work. The contractor is to include in their bid for all fencing around 

the work are to receive temporary privacy fence screens. This includes existing 

fence to remain during construction. See logistics plan. 

9. contractor to hire a utility survey company to map out all onsite utilities (both 

public and private) at locations of new work and locate on map/drawing by NYS 

licensed Surveyor to be provided to construction manager.   
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10. As-built drawings showing underground drain structures/basins, water lines, 

electrical, conduits/boxes, will be completed by the site contractor and digital USB 

copy provided to the owner at the conclusion of the project. Contractor will be 

required to turn over 2 hard copies of these documents as well. 

 

PART 3 - EXECUTION  

3.1 WORK SEQUENCE 

A. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel, per the Project Preliminary Schedule. 

B. Work required during overtime, extended shifts or holidays due to failure of contractor 

to maintain schedule, will be monitored by Architect/Construction Site representative, 

and may be monitored by Owners’ personnel. Additional costs for 

Architect/Construction Site Representative and/or Owner personnel will be borne by 

the Contractor. 

C. Coordination of any utility and power interruption must be done with approval of the 

Architect/Construction Site Representative.  Shutdowns must occur during non-

occupied timeframes only. 

D. Construction access to the site shall be limited to those designated for personnel, 

equipment and deliveries by the Owner.  All contractor staging, parking and storage 

shall be coordinated with the Construction Site Representative and subject to change.  

E. Payments: Each bid that covers more than one school (i.e. one SED project) shall 

provide completed AIA G732 & G703 by building (for each SED project). 

F. No work shall be installed without approved shop drawings. Any work in place without 

approved shop drawings will be rejected and removed by that contractor at their 

expense and backed charge all other costs related to.   

G. Any work deemed by CM, Architect and District not properly installed by a contractor 

per the contract drawings and specifications shall be removed immediately and 

corrected, with all associated costs to be borne solely by that contractor.  

H. All prime contractors shall coordinate their contract work with other primes to meet 

the project schedule and for a complete operational system or area or work.  

I. All contractors are to provide within 3 weeks of award a “base line” construction 

schedule for their work from commencement to completion including all phasing. This 

schedule is to be updated monthly to show percentage progress of each item listed. 

This schedule shall be revised to provide a recovery schedule in the event of a delay for 

any reason. The recovery schedule shall include the “base line” item and the recovery 
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to show how the delay is affecting the overall project schedule. This schedule is to be 

provided in MS Project or Primavera. Excel schedules are not accepted.   

J. Prime contractor “base line” schedules are to be reviewed by each prime contractor 

and coordinated where work is related and that each prime’s work shall be included in 

each “base line” contractor’s schedule as necessary for coordination.  

K. All contractors are to provide 2-week look ahead schedules showing work related to 

the base line and shall be coordinated with other prime 2-week look ahead schedules. 

These schedules will be Excel format. Format will be provided by the CM. 

L. Contractors to provide a full-time supervisor on site 100% of the time. This is not a 

working foreman. Supervisors are not working with tools they are supervising their 

workers and coordinating with other contractors and district/ CM. Failure to provide 

will be default of your contract and subject costs related to and termination.  

M. All prime contractors are the provide a project manpower structure showing names 

and telephone numbers of each responsible person on the project. This shall be 

updated as needed if personal changes are made.  

N. All site equipment and dumpsters are to be behind temporary chain link fence when 

stored on site and or within the construction work zone where temporary chain link 

fence has been providing and installed by the prime. Each prime contractor is 

responsible to provide and install temporary chain link fence around their own stored 

equipment and dumpsters on site.  

O. No equipment, panels or any services shall be turned off for any reason without written 

request and approval by the district. Project form shall be used for all shutdowns and 

required a 3-day notice. Other shutdowns may require more time. 

3.5 CONTRACT No. 1 GENERAL CONTRACT (GC)– GENERAL CONSTRUCTION PRIME 

CONTRACT FOR INTERIOR WORKS AT CONTRACT AT NANUET SENIOR HIGH SCHOOL SCOPE 

OF WORK INCLUDES CEILING REPLACEMENT, ABATEMENT, WALL PENETRATIONS AND 

REFINISHING, FOUNDATIONS, SITE DRAINAGE AND REGRADING, MASONRY, STEEL, 

WATERPROOFING, ROOFING, NEW ELEVATOR CAB AND ASSOICATED COMPONENTS, 

FINISHES, FLOORING AND OTHER INTERIOR WORK AS INDICATED ON CONTRACT 

DOCUMENTS.  

 

A. Project Site Superintendent: GC shall provide one (1) full time, non-working 

Project Site Superintendent while any work related to this Contract is being 

performed. Superintendent shall be responsible for the daily activities of this 

Contract and work closely with the Construction Manager and the other Prime 

Contract Superintendents/Foremen, in a manner that best promotes the 

objectives of the Project.  
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B. Superintendent shall be on-site while Contractor’s own forces, and/or 

subcontractors are performing work on the Project Site; also while other Prime 

Contracts are installing work, or require the coordination of work related to this 

Prime Contract, and/or as requested by the Construction Manager.  

1. Superintendent shall be the same individual throughout the duration of the Project.  

2. Project Site Superintendent shall be an individual with minimum of five (5) years’ 

experience in this field of work.  

3. Refer to Section 013100 “Project Management and Coordination” for further 

requirements.  

B. Project Foreman: GC shall provide at least one (1) full time Project Foreman during each 

shift of work at each school; Foreman shall be able to make binding decisions, as they 

relate to the daily activities of their crew, as related to achieving the goals of the Project.  

C. Site Communications: GC shall provide Project Superintendent with a mobile phone; all 

costs and service charges shall be paid for by GC; provide Construction Manager with 

contact number(s).  

D. Project Site Field Office: Provide site office facilities for this Contract’s Project 

Superintendent. Site Office shall be equipped with telephone with answering machine, 

fax and e-mail. Contact information shall be provided to the Construction Manager.  

1. The Owner reserves the right to seek reimbursement for temporary facilities not 

provided by this Prime Contract.  

E. Scope of Work: Work of the GC includes, but is not limited to, the following:  

1. Coordination with other Prime Contracts, Owner and Construction Manager as 

required to adhere to and maintain approved Project Master Schedules. Prior to first 

payment, this includes developing and submitting the Project Master Schedule for 

Interior works 

2. Provide all interior demolition as indicated in the Construction Documents, or 

required for Work of this Prime Contract:  

a. Coordinate all demolition with Hazardous Materials documents. Coordinate 

with all other Prime Contracts regarding removals required for the Project. 

Demolition of a system shall mean any and all components removed in their 

entirety, to the point of origin, source or substrate. 

3. Provide all new ceiling systems and patching of existing ceilings, complete where 

indicated in Contract Documents. 

4. Contractor access doors furnished by the prime trade requiring access; installation 

of all access doors will be by contract GC-01. General contractor is to coordinate 

with other primes as to location and quantity of access doors to be installed at the 

appropriate time.  

5. The GC shall provide and install flooring protection at  all schools prior to 

demolition to protect the owner’s property, and to accommodate storage of Owner 
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property Flooring protection shall be 6 Mil plastic sheeting covered by Masonite 

hardboard of 1/8” thickness installed so as to cover entire floor area of designated 

spaces, with joints abutting one another and each joint fully taped with duct tape. 

At the conclusion of interior work, all interior work areas shall be cleaned and 

Masonite hardboard and plastic sheeting removed in order for the district to restore 

the classroom(s) and/or corridors. After the removal of Masonite and plastic 

sheeting, the exposed existing flooring shall be swept clean by the GC. 

6. The GC shall provide one (1) 45’ storage containers for the Owner’s use, to be 

placed as directed by the Owner. GC shall provide a Schedule of Values line item in 

the base bid for storage trailers. If Owner chooses not to utilize this provision, the 

value of the storage trailers shall be credited back to the Owner at the end of the 

project. 

7. This prime contractor shall provide ALL demolition and new construction of 

housekeeping pads for MEP contractors for all schools as shown on the contract 

documents. 

8. GC shall conform to phasing and sequencing of interior work as coordinated with 

the Owner. See Milestone Schedule  

9. Environmental Protection: Provide protection, and conduct construction in 

ways and by methods that comply with environmental regulations and that 

minimize possible air, waterway, and subsoil contamination or pollution or 

other undesirable effects.  

a. Restrict use of noisemaking tools and equipment to hours that will minimize 

complaints from persons or firms on or near the Project site.  

10. Provide dust control within delineated building site while the Work of this Contract 

is being performed. Limit situations that may create dust contamination while Work 

of this Contract is idle.  

11. Provide all Control Lines and Elevations as required. GC shall transfer lines and 

elevations to other locations as necessary.  

12. Provide cut and patch work related to that of this Prime Contract, and at those areas 

specifically identified in the Construction Documents, regardless of trade creating 

the area to be patched.  

a. Each Prime Contract is responsible for all other respective cutting and patching 

required of their installations (refer to Section 01 73 29 for further information).  

13. Provide all access panels indicated, and those not indicated whereas inaccessible 

installations have been provided by this Prime Contract, located above hard ceilings 

or in walls.  Access panels required for MEP equipment accessibility are to be 

provided by the MEP contractors and installed by the interior contractor. Coordinate 

locations for panels with MEP contracts.  

14. Provide all prep/paint finishes as indicated in the Construction Documents.   

15. Provide finishes including, but not limited to; CMU, gypsum board assemblies, 

plaster, suspended ceiling systems, and all paint and finish systems including those 

on all surfaces adjacent to and damaged by renovation work during the Project.  
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a. Provide all associated surface preparation for each finish included in this Prime 

Contract.  

b. Provide all plaster wall patch at all removal locations and any locations shown 

on the contract documents 

16. Provide all miscellaneous wood blocking, shimming and supports for items or 

equipment installed under this Prime Contract, and as coordinated with other Prime 

Contracts for metal strapping and/or wood blocking for installation of MEP  for 

interior Work.  

17. Provide through-penetration fire stop systems in unit masonry assemblies, gypsum 

wall construction, floor penetrations, and at all structural member penetrations as 

per contract documents. Contractor shall coordinate with all MEP contractors to 

complete the scope of work. 

18. GC is specifically reminded that there may be miscellaneous asbestos pipe 

insulation/fittings above some ceilings and inside wall areas. Contractor will 

investigate above the ceiling and walls prior to demolition and carefully perform the 

work as necessary to not disturb any insulation/fittings. 

19. GC will provide all necessary patching/self-leveling/grinding of flooring substrate to 

insure a smooth flat floor finish prior to installation of new VCT or urethane flooring. 

20. Substantial Completion: Clean all GC installations and provided equipment at the 

time of Substantial Completion or as directed by Construction Manager. 

21. GC to provide negative air machines to properly exhaust all work areas of any 

odors, dust, fumes.  

22. Refer to Division 00 Section “Project Forms” and make use of these forms for the 

installation and coordination of the Work. These forms are included to assist this 

Prime Contract with coordinating the installation of Work by others prior to 

enclosing and/or finishing work. Owner will not compensate Prime Contract for 

work not properly coordinated that result in added work, or removal of work. 

Secure the proper signatures or acknowledgements, as indicated, prior to 

installing/completing the Work.  

23. Coordinate all the preceding requirements, accordingly, with all applicable 

Alternates indicated in Section 01 23 00 “Alternates”.  

 

F. Supplemental Temporary Facilities and Controls by GC include, but are not limited to:  

1. Waste Disposal Facilities:  Provided by each contractor. 

2. Temporary Interior Barricades: Provide, maintain and eventually remove all 

temporary barricades per OSHA Regulations, Industry Standards, or as indicated in 

the Construction Documents. These include, but are not limited to, the following 

areas:  

a. To isolate new construction areas.  

b. To isolate renovation areas.  

c. Floor openings/penetrations, including stairwells.  
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1) Horizontal Openings: close openings in floors and horizontal surfaces with 

load bearing, wood and/or steel framed construction per applicable 

regulations.  

3. Temporary Doors, Frames & Wall Assemblies: Provide, maintain and eventually 

remove all temporary installations per OSHA Regulations, Industry Standards, or as 

indicated in the Construction Documents. Provide fire rated assemblies as required. 

Provide exit (panic bar/crash bar) devices at locations of egress. Coordinate 

locations with Construction Exiting Plan, Sequencing/Phasing Plans, and the 

Construction Manager. Temporary doors shall be constructed using ½” plywood 

and 2x construction, equipped with hasps, locks, handle and latch mechanism, and 

spring or counter weight installed to allow door to close after opening. Permanent 

doors will not be used in temporary conditions. 

4. Temporary Sanitary Facilities: Provided by each contractor.  

5. Existing Stair Usage: Use of Owner’s existing stairs in unoccupied areas will be 

permitted, provided that at Substantial Completion, stairs are restored to conditions 

existing before initial use.  

a. Provide photo documentation of existing stair conditions prior to use by all 

Prime Contracts. Document during use, and at completion of the Renovation 

Project in order to document any and all damage to the Owner’s property.  

b. Provide protective coverings, barriers, devices, signs, or other procedures to 

protect stairs and to maintain means of egress. If, despite such protection, 

stairs become damaged, restore damaged areas so no evidence remains of 

correction work.  

6. Indoor air quality management at all areas of Construction, once building is 

enclosed.  

a. Provide all necessary dust partitions, fans, temporary ducts, and barricades to 

properly contain and ventilate all work area fumes and odors, created by 

demolition and new construction or alterations, directly to the outside. 

Ventilate to an area outside the building, sufficiently away from the building, as 

not to contaminate other areas. There will be no additional claims honored if 

the Construction Manager requests additional ventilation or requirements.  

b. Provide and exhaust air system for the project indoor areas that could produce 

fumes, VOC’s, off gasses, dusts, mists, or other emissions.  

c. System Operation:  

1) A sufficient quantity of exhaust fans in existing window openings or other 

approved locations shall be operated.  

2) Exhaust air system shall operate for a minimum of 72 hours after work is 

completed or until all materials have cured sufficiently so as to stop out – 

gassing of fumes or odors and area has been ventilated to remove all 

detectable traces of odors and fumes.  

3) Maintain 25 feet clearance from all temporary exhaust outlets to all active 

building outdoor air intakes.  

4) Refer to Division 01 Section “Work Restrictions” for further information.  
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7. Provide all shoring required for Work of this Prime Contract, including but not 

limited to;  

a. Cutting or altering of existing construction.  

b. Provide protection of all new and existing surfaces during the Work. Do not 

stand, walk, or work off of any unprotected finished surface above the floor.  

8. Maintain temporary fencing and barricading to keep unauthorized persons away 

from dangerous and hazardous areas for which this Prime Contract is responsible.  

9. Traffic Controls: Provide flagman while any operation of this Prime Contract 

interferes with traffic flow on adjacent roadways. 

10. Snow and Ice Removal: Provide removal of snow and ice until Substantial 

Completion of the Project, or as required to avoid delays in the Schedule. 

11. Temporary Barricades: Provide, maintain and eventually remove all temporary 

barricades per OSHA Regulations, Industry Standards, or as indicated in the 

Construction Documents. These include, but are not limited to, the following: 

12. Isolate site renovation areas.  

13. Temporary Sanitary Facilities: Provided by each contractor.  

14. Maintain temporary chain link fencing with driven posts in the ground and Yodock 

or approved equal barricading to keep unauthorized persons away from 

excavations and hazardous areas for which this Prime Contract is responsible.   

15. Traffic Controls: Provide flagman while any operations of this Prime Contract 

interfere with traffic flow on adjacent roadways, active parking lots and while any 

pedestrian traffic is entering the area or parking lots. 

16. See Specification 013150 Safety & Health for further detailed information. 

 

END OF SECTION 01 12 00 
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SECTION 01 12 01 – CONTRACT SUMMARY – EC-01 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section.  

1.2 SUMMARY  

A. This Section includes a summary of each Prime Contract, including responsibilities for 

coordination and temporary facilities and controls. One set of Construction Documents is issued 

covering the Work of multiple Prime Contracts. Each Prime Contract is responsible to review all 

drawings and specifications for specific requirements indicated, and for a general 

understanding and knowledge of the work of other Prime Contracts. All Prime Contracts are 

responsible for all Work of their Contract no matter what drawing on which the Work appears. 

All Prime Contracts are responsible to coordinate their work related to the complete set of 

drawings and specifications, not limited to each prime contractor scope.  All Bidders should 

acknowledge that for each contract listed below, each contractor is their own General 

Contractor and subject to all General Contractor requirements.  B. 

1. Electrical Contract EC-01:  The Electrical Contractor shall be selected based on the 

bid procedure as described in the Bid Documents. Contract Bidders are 

responsible for (a) trade work coordination, (b) the scope contained in drawings 

listed below and (c) any and all additional scope specifically identified to be 

performed by the Electrical Contractor in other Bid Packages in the Contract.  

 

1) Work related to drawings: (In addition to these drawings, the contractor is 

required to review all specifications included in the overall contract that may 

contain related scope or detail for this specific contract.) 

a. NANUET HIGH SCHOOL – ELECTRICAL FOR HIGH SCHOOL ELEVATOR 

ADDITION.   

 

a. Bid Package Contract - Electrical Work - 01:  All work related to Electrical 

Contractor which includes but is not limited to the following items: (Refer to 

the Contract Documents for full scope of work.)  

1) Provide access panels, fire rating/firestopping, electrical work,line 

voltage to controllers, provide all temporary power for all trades, 

power to all MEP equipment, lighting fixture (new, remove and replace) 
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all patching and painting related to the installation of this scope, all 

city filings and permits for any reason and as required.  

 

1.3 Related Sections include, but are not limited to, the following:  

A. Division 01 Section “Work Restrictions” for use of the Project site and for requirements for 

continued Owner occupancy of premises.  

B. Division 01 Section “Project Management and Coordination” for general coordination 

requirements.  

C. Division 01 Section “Project Forms” for documents required for Testing and Coordination.  

D. Division 01 Section "Temporary Facilities and Controls" for specific requirements for 

temporary facilities and controls 

1.4 DEFINITIONS  

A. Building Site: The Building Site shall be defined in the Construction Documents, as the 

building footprint, and all related construction within a five-foot (5’0”) distance of the 

building’s exterior face, unless noted or assigned otherwise. Coordinate with specific 

exceptions to the 5’0” limit indicated within each Scope of Work outline.  

B. Permanent Enclosure: As determined by the Architect: permanent or temporary roofing is 

complete, insulated, and weathertight; and all openings are closed with permanent 

construction or substantial temporary closures. All cost associated with failure to maintain 

described installations that result in any damage or contamination to the Owner’s 

property, shall be borne by the Prime Contract responsible for the installation.  

1.5 MANAGEMENT AND COORDINATION  

 A. The Owner shall provide a Construction Manager.  

1. The Construction Manager shall provide a full time construction site representative 

recognized as the Construction Manager.  

1.6 CONSTRUCTION MANAGER  

A. The construction manager shall provide on-site administration of the Contracts for 

Construction in cooperation with the Architect as set in AIA Document A232 TM – 2019, 
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General Conditions of the Contract for Construction, Construction Manager as Adviser 

Edition, as modified. 

B. The Construction Manager shall provide administrative, management and related services 

to coordinate scheduled activities and responsibilities of the Multiple Prime Contractors 

with each other and with those of the Construction Manager, the Owner and the Architect. 

The Construction Manager shall coordinate the activities of the Multiple Prime Contractors 

in accordance with the latest approved Project Schedule and the Contract Documents. 

C. Utilizing the construction schedules provided by the Prime Contractors, the Construction 

Manager shall update the Project schedule, incorporating the activities of the Owner, 

Architect, and Multiple Prime Contractors on the Projects, including activity sequences and 

durations, allocation of labor and materials, processing of Shop Drawings, Product Data 

and Samples, and delivery and procurement of products, including those that must be 

ordered will in advance of construction. The Project schedule shall include the Owner’s 

occupancy requirements showing portions of the Project having occupancy priority. 

D. Utilizing information from the Prime Contractors, the Construction Manager shall schedule 

and coordinate the sequence of construction and assignment of space in areas where the 

Prime Contractors are performing Work, in accordance with the Contract Documents and 

the latest approved Project Schedule. 

1.7 GENERAL REQUIREMENTS OF PRIME CONTRACTS  

A. Prime Contracts: The context used in this Section are separate Prime Contracts that 

represent significant elements of work that is to be performed concurrently and in close 

coordination with the work of other Prime Contracts for the benefits of the Owner. Each 

Prime Contract is recognized to be a major part of the Work.  

B. Assignment of Work: Should a conflict be indicated, Section 011200 shall take precedence 

over all scope of work assignments that may be indicated elsewhere within the 

Construction Documents.  

C. Seismic Requirements: Prime Contracts are to be aware that the building(s) is located 

within a Seismic Zone indicated in the documents and shall provide installations in 

compliance with all related code requirements.  

D. Layout and Installation: Each Prime Contractor shall schedule, layout and install their Work 

in such manner as not to delay or interfere with, but to compliment the execution of the 

work of other Prime Contracts, utility companies and Owner’s operations.  
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E. Extent of Contract: The Contract Documents, drawings and specifications each contain 

more specific descriptions of the Work facilitating which Prime Contract includes specific 

elements of the Project.  

1. Work provided by each Prime Contract shall mean complete and operable systems 

and assemblies, including products, components, accessories and installations 

required by the Construction Documents or indicated otherwise.  

2. Prime Contractors shall exercise good judgment and perform all work according to 

related industry standards.  

3. The Owner is exempt from payment of Federal, State and local taxes, including sales 

and compensating use taxes on all materials and supplies incorporated in completing 

the Work; these taxes are not to be included in the Bid. This exemption does not apply 

to tools, machinery, equipment or other property leased by, or to, the Contractor or 

sub-contractor, or to supplies and materials, which even though consumed are not 

incorporated into the completed work. Prime Contractors, and  

their sub-contractors, shall be responsible for paying any and all applicable taxes on 

said tools, machinery, equipment or property, and upon all said unincorporated 

supplies and materials, whether purchased or leased.  

4. Prime Contracts shall understand that time is of the essence, and will adequately staff 

the Project by employing the appropriate trade’s people to perform the Work; these 

people shall be experienced in their respective trades. A shortage of labor in the 

industry shall not be accepted as an excuse for not properly staffing the Project; all 

efforts shall be made to meet or exceed the schedule, including additional staff 

and/or labor hours necessary. All cost associated with this item shall be included 

within the Bid.  

5. Local custom and trade union jurisdictional settlements will not control the scope of 

the Work of each Prime Contract.  

a. When a potential jurisdictional dispute or similar interruption of Work is first 

identified, or threatened, the affected Prime Contracts shall promptly negotiate 

a reasonable settlement to avoid or minimize the pending interruption and 

delays.  

b. Contractor’s trade-related issues shall not be grounds for modification or 

extension of scheduled completion date(s).  

6. The Work of all Prime Contracts requires close coordination with other Prime 

Contracts and construction personnel. Maintain flexibility and cooperation through 

the Project. “Out of Sequence” and “Delay” claims will only be considered when 

requirements of Division 01 “Administrative Requirements” have been adhered to. 

Delay claims must be in writing and forwarded to the Architect, per the requirements 

of the General Conditions of the Contract. Claims not submitted per these 

requirements will be rejected and/or denied.  
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7. The intention of the Work is to follow a logical sequence, however, a Prime Contractor 

may be required by the Architect or Construction Manager, to temporarily install, omit 

or leave out a section(s) of Work, out of sequence. All such out of sequence work, and 

come back time, at these areas shall be performed at no additional cost to the Owner.  

F. Substitutions: Per Division 01 Section “Substitution Procedures”, each Prime Contractor 

shall cooperate with the other Prime Contractors involved, to coordinate approved 

substitutions with remainder of the Work. Contractors shall submit all “Substitutions” at 

least ten (10) days prior to the date for receipt of Bids as specified in the Instructions to 

Bidders 002113 Section 3.3 Equivalents or bid will be considered per “basis of design”.  

G. Construction Schedules: Refer to Divisions 01 Section “Construction Progress 

Documentation”, “Preliminary Schedule” and “Project Management and Coordination” for 

requirements related to meetings and schedules.  

H. Construction Sequencing and Phasing: Prime Contractor shall understand that Sequencing 

and/or Phasing Plans are contingent upon the work areas being complete/occupied, prior 

to the next area of Work beginning. Should an area of construction not be complete per 

the Project Preliminary Schedule, the Project Master Construction Schedule/Sequencing 

Plans will be adjusted accordingly. The Owner will not be responsible for delay claims due 

to adjustments being no fault of their own.  

1. Prime Contracts may be required to re-sequence the phasing of the project as a result 

of changes to the schedule. Prime Contracts shall provide these adjustments at no 

additional cost to the Owner.  

I. Testing and Inspections by Owner: The Owner shall employ an independent qualified 

testing and inspection agency for monitoring on-site soils analysis (excluding top soil 

analysis), soils compaction, cast-in-place concrete, asbestos and lead abatement 

monitoring and Special Inspections indicated in the Construction Documents (refer to 

Division 01 “Quality Requirements” and/or Statement of Special Inspections” for additional 

specific information)  

1. Prime Contractor shall give one week notice as to commencement for these 

requirements. Once underway, Prime Contractor shall coordinate with the 

Construction Manager and give 48 hours’ notice as to test(s) required, by Owner’s 

Agency, and further verify the need 24 hours in advance. Full cooperation and 

coordination is expected of all Contractors and their personnel with the Owner’s 

Testing Agency in fulfilling test requirements; provide all data and materials 

requested for required reports.  

2. Other than with regard to compliance with state and federal laws, the testing agency 

holds no execution authority other than to provide test results. Should testing 



NANUET UNION FREE SCHOOL DISTRICT                                                                                          BID ISSUE  

NANUET HIGH SCHOOL ELEVATOR ADDITION   AUGUST 2, 2022 

KSQ DESIGN PROJECT NO. 2111005.01 

 

CONTRACT SUMMARY EC-01 01 12 01 - 6 

indicate a discrepancy or non-compliance during execution of the Work, the Testing 

and Inspection Agent shall promptly notify the Construction Manager and Project 

Superintendent of such; however, the Prime Contract shall bear full responsibility for 

making any decision with regard to proceeding with, or stopping, the Work.  

3. This assignment of Testing and Inspection responsibilities shall take precedence over 

any respective responsibilities that are indicated otherwise in the Construction 

Documents.  

J. Testing by Others: All testing requirements not listed in preceding “Testing & Inspections 

by Owner” or otherwise identified in Division 01 “Quality Requirements” and/or “Statement 

of Special Inspections” shall be the responsibility of the Prime Contract providing the 

respective Work as indicated in the Construction Documents.  

1. The respective Prime Contract shall have performed testing requirements indicated 

in individual Specification Sections which may inadvertently indicate “Owner to 

provide,” which are not identified in preceding paragraph “Testing & Inspections by 

Owner”.  

2. Prime Contractor shall submit their Testing Agency qualifications to the Architect for 

approval prior to any test being performed. Construction Manager shall be given 48 

hours’ notice of any test/inspections to be performed by Prime Contractor’s Testing 

Agency. 24- hour notification shall be given to the Construction Manager for 

test/inspections requiring his/her presence; 72-hour notification shall be given to the 

Architect for test/inspections requiring his/her presence.  

3. Determinations required of the Architect shall be anticipated by the Prime Contractor 

to allow ample time for inspection, investigation and reporting.  

4. Prime Contractor shall secure a UFPO clearance prior to start of any UG installation 

work; coordinate with and advise Construction Manager.  

K. Existing Conditions: Each Prime Contract shall verify existing conditions in the field prior 

to work commencing in that area and immediately report conditions to the Architect that 

are not represented correctly by the Construction Documents.  

1. Each Prime Contract is responsible for familiarizing himself with Project Site Logistics 

and provide a “site logistics plan locating storage area, scaffolds, rubbish areas, stock 

piles and egress related to all work, included phased construction within 30 days of 

award. 

2. Each Prime Contract has been given ample opportunity to review Existing Conditions 

related to the Project. Existing Conditions not noted in the Construction Documents 

that could be easily recognized during pre-bid review that interfere with the 

respective Prime Contract’s work, shall be the responsibility of the respective Prime 



NANUET UNION FREE SCHOOL DISTRICT                                                                                          BID ISSUE  

NANUET HIGH SCHOOL ELEVATOR ADDITION   AUGUST 2, 2022 

KSQ DESIGN PROJECT NO. 2111005.01 

 

CONTRACT SUMMARY EC-01 01 12 01 - 7 

Contract. This includes all costs associated with removal, patching, relocation or re-

fabrication of installations.  

L. Hazardous Materials: Each Prime Contract shall familiarize themselves with the Hazardous 

Materials Sections/Drawings of the Construction Documents and follow 

DOL/OSHA/EPA/SED regulations while performing their respective Work in these areas. 

Discovery of non-identified or concealed hazardous materials shall be reported to the 

Construction Manager immediately and followed up with written documentation of the 

event.  

M. Protection of Installations: Each Prime Contract is responsible for protecting their 

installations at all times. All costs incurred to repair, replace or clean insufficiently 

protected materials/installations shall be the responsibility of the installing Prime Contract.  

1. Architect shall be notified, in writing, immediately upon material/installation being 

damaged; notification shall indicate responsible party.  

2. Owner will not be liable for damaged materials and/or installations by “others”, when 

“others” cannot be identified.  

3. Repair damaged work, clean exposed surfaces or replace construction installations 

that cannot be repaired.  

4. Each Prime Contract shall be responsible for removing all labels not required to 

remain from their installations.  

5. Installations shall be wiped clean and proper protection then installed.  

6. Each Prime Contract is responsible to protect another primes work in the event that 

prime has to work over or on top of that other primes work being complete. The 

prime working over the completed work takes full responsibility of that other primes 

completed work both in condition and operation.  

N. Daily Cleaning: All Prime Contracts are responsible for any and all debris caused by their 

Work, including the Work of their subcontractors. A daily clean up and disposal is required 

by each Prime Contract for the periods which that Prime Contract, or its subcontractors, 

are performing Work on site.  

1. Assign at least one person for a daily clean and sweep of the work area(s). Prime 

Contractor shall allot sufficient manpower and time for this to be completed by the 

end of each shift. Submit name of this person(s) to Construction Manager.  

a. Construction Manager shall have the authority to give direction to person(s) on 

the Project Site identified by the Prime Contract as designated for cleanup tasks. 

This shall include the safety review/securing of the site-work zone after each 

shift.  

b. This person has check that no construction debris was dumped in any district 

dumpers during this end of shift site review, if found the contractor must remove 
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immediately the next morning to avoid back charges costs of $1500 per day not 

removed.  

2. Any Prime Contract not providing personnel for Daily Cleaning will be Back Charged 

for labor provided by the Owner to complete this task.  

3. Contractor working solely in an area shall be responsible for clean/sweep of that area.  

4. Daily cleaning will not mean any one Prime Contract is responsible for assisting 

another Prime Contract with removing major quantities of debris created by a 

particular Prime Contract’s Work.  

5. Daily cleaning will be mandated to remove from the building any debris created by 

day-to-day activities. All Prime shall assist in sweeping shared work areas and shared 

corridors while working on site. Each Prime shall assist in mopping of shared corridors 

while working on site or as required by the Owner.  

6. All prime contractors and subcontractors are required to provide sweeping 

compound for daily cleaning in their respective exterior and interior work areas. Each 

Prime Contract shall provide a sufficient number of brooms or other necessary tools, 

for use by their personnel to adequately fulfill their obligations.  

7. All prime contractors shall provide and maintain garbage cans/refuse containers with 

liners for each construction area of their respective contracts as directed by the 

Construction Manager and shall be responsible for disposing of these materials to a 

dumpster.  

8. All prime contractors provide the necessary equipment/containers (lull/skip-box) to 

move daily clean/sweep debris from the building to a dumpster on a daily basis, for 

each construction area of their respective contracts. Skip-box shall be emptied to a 

dumpster by 9:00 a.m. the following day.  

9. Cleaning shall be deemed a Safety & Health issue, with Prime Contracts being held 

accountable for fulfilling their contractual obligations.  

O. Final Cleaning: At Substantial Completion of each area of construction, each Prime 

Contract shall wipe/vacuum clean all of their respective installations; All interior contracts 

performing work inside the buildings shall mop clean all building surrounding areas and 

finish flooring and remove all marks/blemishes to the finish, for each construction area of 

their respective contracts. Each area of construction shall be wiped clean of all construction 

dust and debris prior to turnover to the Owner.  

P. Cutting and Patching: All Primes are responsible for cutting and patching required to 

complete their Work. All repair of existing finish Work (including finish floors) shall be 

performed by contract requiring work, meeting or exceeding minimum contract 

requirements for that particular section, specification, or type of work. All concealed 

openings (piping, ductwork, conduit, etc.) must be repaired to comply with specified wall 

or deck conditions as well as required fire and sound ratings. All corridor penetrations 
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require fire safing. If contractor elects to install their new work in an existing unrated wall 

or floor opening, whereas the wall/floor is a fire rated condition, that contractor is 

responsible to fire rate that opening to match the wall/floor fire rating with new and all 

other existing wire, piping, ducts etc.  Other areas are noted in drawings and specifications.  

1.8 Project Schedule. The nature of this project is to complete all the work listed as Elevator 

Addition in the schedule by the Project Closeout Dates specific to each Prime Contract 

as listed below. Each Prime Contractor shall include in their bid proper allowances for foul 

weather. 

 

A. Bids Received:  8/26/2022 

B. Award of Contract:  9/6/2022 

C. Notice to Proceed:  9/7/2022 

 

D. Submittals: The following items are to be submitted within 60 business days after Notice to 

Proceed: 

1. Submittal List and Submission Schedule– 10 days after NTP 

2. Field Investigations 

3. Shop Drawings  

4. Long Lead Items– 15 days after NTP 

5. Schedule of Values and Key Submittal List – 10 days after NTP 

 

D. Mobilization:  09/14/2022 

 

   

 G. Substantial Completion and Project Closeout:   

 1. Electrical Contract 01 

a. Substantial Completion:  May 19, 2023.  

b. Project Closeout:  June 19, 2023  

 

1.9 TEMPORARY FACILITIES AND CONTROLS OF PRIME CONTRACTS  

A. Conditions of Use: Keep temporary services or conditions clean and neat in appearance. 

Operate in a safe and efficient manner. Relocate temporary facilities as required as work 

progresses; do not overload facilities or permit them to interfere with progress. Take 
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necessary fire prevention measures; do not allow hazardous, dangerous, or unsanitary 

conditions to develop or persist on the Project site.  

1. Installation, operation, maintenance, and removal of each temporary service or 

condition are considered part of the respective Prime Contract’s own construction 

activity, as are costs and use charges associated with each facility.  

2. Locate service or condition where they will serve the Project adequately and with 

minimum interference of the Work, coordinate with the Construction Manager and 

the other Prime Contracts prior to installation.  

B. Temporary Use of Permanent Facilities: Prime Contract, as installer of each permanent 

service or condition, shall assume responsibility for its operation, maintenance and 

protection during use as a construction facility prior to the Owner’s acceptance, regardless 

of previously assigned temporary facilities and controls responsibility.  

C. Owner’s Facilities: Contractors are not allowed to use the Owner’s facilities (toilets, 

telephones, food service, etc.) for their own benefit or convenience. Prime Contract 

Superintendents shall enforce this policy with their respective work forces.  

1. Construction personnel parking will be restricted to area as directed and agreed to by 

the Owner, and to facilitate the completion of the work. Owner reserves the right to 

remove from their property, unauthorized vehicles occupying unauthorized areas, at 

respective vehicle owner’s expense.   

D. Storage on the Project Site: Each Prime Contract shall provide sufficient secure 

weathertight storage facilities for their materials and equipment. These storage containers 

are required to be located on the “site logistics plan.”  The Owner’s facilities and the 

Project’s building areas shall not be used for storage unless agreed upon, in writing, with 

the Owner via the Construction Manager.  

1. Until permanently incorporated into the Work, all materials on the Project site are 

considered to be the Prime Contract’s responsibility for security and protection.  

2. Prime contractor is required to check on their onsite stored material periodically to 

ensure that all material continues to be located in the stored location and that it 

remains protected from all damage, theft, and endangerment to others and ready to 

be used on notice for coordination with other contractors. Failure to arrange for 

materials to be on site to complete coordinated work with other Prime Contractors 

will result in back charges for delays resulting therefrom.  

3. Temporary long-term storage facilities are not available to Prime Contracts by the 

Owner.  
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4. Prime Contractors and their subcontractors, shall coordinate deliveries with the 

Construction Manager to ensure that disruptions and Owner inconvenience are 

avoided.  

E. Tools and Equipment: Each Prime Contractor shall provide all tools and equipment 

necessary for its own activities; this includes secure lock-up and storage for all items on 

the Project Site.  

1. Provide all construction aids and miscellaneous services and facilities necessary 

exclusively for its own construction activities; this shall include any additional 

supplementary power, ventilation, lighting requirements and weather protection.  

F. Project Site Communication: Each Prime Contractor shall provide their Project a full time 

on site at all times Superintendent with a mobile phone for the duration of the Project, as 

indicated in their Scope of Work. Construction Manager shall be furnished with contact 

numbers associated with each phone.  

G. Safety: Prime Contracts, not the Architect or Construction Manager, are responsible for 

Project Site Safety, as related to their operations (refer to Section 013150 “Special 

Procedures” for further requirements).  

1. Each Prime Contract shall correct safety hazards and violations immediately. If safety 

issues are not immediately rectified, the Owner shall secure outside sources to correct 

the deficiency and back charge the responsible Prime Contract.  

2. Maintain unobstructed access/egress to fire extinguishers, fire hydrants, stairways, 

corridors, ladders and other safety routes/devices.  

H. Fire Extinguishers: All Prime Contracts provide and maintain “general use” fire 

extinguishers for each construction area of their respective contracts; comply with 

applicable codes for quantities required. Use of the Owner’s fire extinguishers to meet this 

requirement is not permitted. Comply with NFPA for recommended classes for exposure; 

extinguishers shall be inspected and appropriately tagged prior to being brought on site. 

Provide stands, painted bright orange, sturdy enough to carry the extinguisher, and built 

as not to create a tipping hazard.  

1. Each Prime Contract shall supplement this requirement by providing additional fire 

extinguishers specifically related to their work activity (e.g., welding, soldering, 

abrasive cutting, etc.).  

2. Each Prime Contract shall provide and maintain proper fire extinguishers at/in their 

respective on site office and storage facilities.  

3. Store combustible materials in approved containers in fire-safe locations.  

I. Welding: Any Prime Contract performing welding, cutting or other activities with open 

flames or producing sparks shall at a minimum:  
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1. Coordinate interruption/shutdown of detection system(s) to avoid creating false 

alarms.  

2. Protect the area and surrounding areas from fire and damage.  

3. Maintain fire extinguishers, compatible with activity, at the location of the activity.  

4. Provide a continuous Fire Watch during the activity and one-half hour beyond the 

completion of the activity.  

5. Provide all necessary fans and ventilation required for the activity.  

6. Any welding, burning and or use of flame the contractor is required to provide all 

required “hot work permit” to use such equipment prior to start of work. Its 

mandatory that no “hot work” shall start without these permits issued to the CM and 

Owner. Failure to this requirement will result to the removal of the project super of 

that company from all district projects.   

J. Temporary Power: Each Prime Contractor shall provide for their own temporary power 

needs for any scheduled electrical utility shut downs.  

K. Each Prime Contractor shall provide for their own temporary generators, power cords and 

temporary lighting as needed during these periods to continue to perform their work and 

maintain adherence to the Preliminary Schedule and approved Project Master Schedules. 

All temporary power equipment shall comply with all applicable codes and regulations. 

N. Waste Disposal Facilities:  

1. General debris/refuse/construction waste containers (dumpsters) shall be provided 

by each prime contractor and secured as specified herein this contract. 

2. It shall be the responsibility/requirement of each Prime Contract to bring their waste 

to the dumpsters, including but not limited to all equipment, demolition debris, 

discarded materials with further identification including the following; construction 

and demolition debris refers to discarded materials generally considered non-

hazardous in nature, including but not limited to steel, glass, brick, concrete, asphalt 

material, pipe, gypsum wallboard, and lumber, from the construction or destruction 

of a structure as part of a construction or demolition project or from the renovation 

of a structure, including such debris from construction of structures at a site remote 

from the construction or demolition project site. 

3. It shall be the responsibility and requirement of each Prime Contract to recycle metals 

generated by its Work, and the Work of its subcontracts.  

4. Joint-effort recycling by all Prime Contracts is encouraged. 

O. Temporary Sanitary Facilities: Provide temporary self-contained toilets units for duration of 

the project.  

1. Temporary Sanitary Facilities: 
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a. Each prime contractor is required to provide their own Temporary Sanitary 

Facilities and secured behind fencing and/or locked after work hours and 

weekends.  

2. Comply with regulations and health codes for type, number, location, operation, 

and maintenance of fixtures and facilities.  

3. Provide separate facilities (minimum of one ea.) for male and female personnel 

in proportion required by OSHA.  

4. Shield toilets to ensure privacy.  

5. Coordinate mobilization and demobilization of units with Construction Manager.  

6. Toilets shall be cleaned at least once per week, with additional facilities or 

cleanings provided if requested by Construction Manager.  

7. Provide and maintain adequate supply of toilet tissue and hand sanitizer for each 

facility.  

1.10 WORK HOURS & SEQUENCE  

A. EC-01 Contract is permitted to work during the school day on non-disruptive 

work. Sawcutting, jackhammering, power shutdowns, or work that may affect 

emergency egress must be performed second shift or weekends. The contractor is 

responsible to factor this into their bids.  

B. Summer work starts June 28th through August 23rd for 2022. The Summer 

working hours are from 7:00am to 9:30pm. There is no additional cost to the owner for 

working the hours of 3:30pm through 9:30pm or on weekends and holidays during the 

Summer.  

C. Contractors are required to start working on site within 30 days of execution of 

contract, to the extent permitted by contract. Contractors are required to coordinate 

and perform work simultaneously with other Contractors. Contractors are required to 

complete their contract work by the designated Substantial Completion and Final 

Completion end dates as indicated on the Invitation to Bid.  

D. Mandatory clean up periods - From August 24th, 2022 to August 31st , 2022 and 

August 30th , 2022 to September 6th, 2022, contractors shall clean up all interior and 

exterior areas.  

E. Contractors are required per contract to fully staff the project during the work shifts 

stated above with the required manpower to complete their work within the allowed 

scheduled time frame. Contractors are required to provide a 72-hour advanced request 

to the Owner via the Construction Manager for any Saturday and Sunday work. If a 

project schedule delay has been caused by the fault of the contractor, the contractor is 

required to provide 3rd shift work from 9pm to 6am to make up the project schedule. 

All costs for CM, Architect and district personal related to this 3rd shift request will be 
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charged to the contractor at a combined rate for all at $3,000 per 8hr shift.  

F. The shifts noted above are not considered overtime or premium time hours. 

G. Contract summaries will provide start and end dates for each contractor.  

H. Additional requirements: 

1. Multiple Crews: Each Prime Contract shall provide multiple crews, supervision, 

cranes, scaffold and other means necessary to perform the Work, and maintain the 

Project Master Schedules. 

2. Interruption of any utility and/or power must be coordinated with the Owner, via 

the Construction Manager. 

3. Any and all -3rd
 
shift, overtime, weekend and/or holiday work required to meet 

the Project Master Schedules shall be incorporated in the respective Prime 

Contract’s bid. 

4. Should a Contractor’s progress fall behind, as to schedule, Prime Contractor shall 

employ additional – 3rd shift and/or overtime and/or weekend workforce until 

situation is rectified, to the satisfaction of the Architect and Construction Manager, 

at no additional cost to the Owner, however subject to charges as stated in section 

1.8 C for lack of maintaining schedule  

5. Should a Prime Contract feel another Prime Contract is delaying them sufficient 

time to complete their installations, per the schedule, the Architect and 

Construction Manager shall be notified in writing immediately of the situation 

(refer to Conditions of the Contract for protocol). A Prime Contract creating such a 

delay, that causes a proven burden upon another Prime Contract to maintain 

schedule, shall bear all costs incurred by the delayed Prime Contract to maintain 

the schedule. 

6. The Architect and Construction Manager shall not be overburdened as to overtime 

cost, to monitor the work, due to no cause of his or her own. Owner will 

compensate the Architect and Construction Manager for all additional cost related 

to the issue of a Prime Contractor’s failing to execute the Contract by fully staffing 

per the work hours and days noted herein. The Owner reserves the right to back 

charge the responsible Prime Contract for these fees if incurred. 

7. All Asbestos and/or Lead Abatement shall take place to meet the requirements of 

the Preliminary Schedule and Project Master Schedules and shall be coordinated 

with the other Prime Contractors prior to commencement. 

I. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel and the surrounding property owners (neighbors). 
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1. Prime Contracts are hereby notified that: All Prime Contractors and their 

subcontractors shall limit excessive noise during 2nd shift known as work 

extending to 10PM weekdays upon approval by owner and city work hour 

restrictions. These operations shall not create a disturbance to neighboring 

properties. 

J. Construction access to the site shall be limited to personnel, equipment and deliveries 

by suppliers relative to the Work of Prime Contractors and their subcontractors. Prime 

Contracts shall keep the Construction Manager advised of persons accessing the site and 

shall seek assistance with coordinating parking and storage facility locations for all Prime 

Contracts. 

1. Where applicable, Contractors shall provide Building Site perimeter barricades as 

described herein the project and all temporary exit doors/lockable gates on the 

Project, securing these doors, fencing and/or gates at the end of each work shift. 

2. When a Prime Contract engages in overtime, weekend or 2nd shift work, during the 

summer months and or during the normal school year, the  respective Prime 

Contract shall notify Construction Manager of such and be responsible for securing 

the Project Site at the end of that work shift and perform site walk around the 

outside of construction area/work zone ensuring all debris is pickup up and there 

are no construction related hazards of any kind present once the responsible 

person leaves the site for the evening or weekend. This includes that all materials 

and equipment are fenced in and keys are removed.  All interior projects have the 

same requirement to ensure that outside the work zone is clean from dust-dirt and 

that no materials are left outside the work area at any time.  

3. Required Access doors are to be furnished by EC-01 and installed by GC-01. EC-01 

to coordinate location and quantity with GC as to not hinder GC work. 

4. Any existing ceiling removal/replacement necessary to install new electrical work 

to be done by Electrical Contract #1 (e.g. – new conduits for feeders through 

existing ceilings, etc.).    

5. Any wood blocking or panel backboards for electrical items by EC Contract #1. 

6. EC specifically notified construction is phased which necessitates that 

utilities/services will need to be temporarily connected and maintained as 

necessary to ensure that all occupied areas have the required services. (power, fire 

alarm, PA, etc. 



NANUET UNION FREE SCHOOL DISTRICT                                                                                          BID ISSUE  

NANUET HIGH SCHOOL ELEVATOR ADDITION   AUGUST 2, 2022 

KSQ DESIGN PROJECT NO. 2111005.01 

 

CONTRACT SUMMARY EC-01 01 12 01 - 16 

7. In areas where the GC is removing existing ceilings, the EC will remove any ceiling 

mounted electrical items, light fixtures, FA devices, Speakers, WAP, exit signs, 

cameras, etc. EC to reinstall after new ceilings are completed. 

8. After GC ceiling removals for areas scheduled to receive new acoustic grid/tile, the 

EC will properly tie up any sagging wires at 6’ o.c. to be supported above the ceiling 

grid in accordance with code. EC is to verify with GC before proceeding with any 

ceiling mounted fixture installations. 

9. No work may be performed to live panels, or connections of live fixtures. The EC is 

to locate existing main panels and associated circuits and perform lockout tagout 

procedures to de energize the sub panel or fixture to which work is being 

performed.   

1.11 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.12 DRAWINGS AND SPECIFICATIONS 

A. Construction Documents indicate the sum total of the Contract that make up the 

complete work for the Project. Through this Section “Summary of Work”, the intent of 

the Contractor’s scope of Work and responsibility is generally described. Related 

requirements and conditions that are indicated in the Contract Documents include 

but are not limited to the following: 

1. General Conditions and Requirements. 

2. Referenced and applicable Codes, Regulations and Standards. 

3. Scheduling and phasing requirements. 

4. Existing conditions and restrictions on use of the site and facilities. 

B.      Drawings and Specifications are cooperative and supplementary.  Portions of the Work, 

which can best be illustrated by Drawings, are not included in the Specifications and 

portions best described by Specifications are not depicted on Drawings. 

1. All items necessary to complete the work shall be furnished whether written or 

illustrated. 

2. All primes shall exercise good judgment and perform all work according to related 

industry standards. 
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PART 2 - SCOPE OF WORK  

2.1    PRIME CONTRACTS 

 A. Scope of Work:  Work includes but is not limited to, the following: 

1. Provide all work identified in the Contract Documents.  

2. Applicable Specification Sections, including, but not limited to: Specification 

Divisions 00 through 33 inclusive. 

3. All Specification Sections provided.  

4. All abatement drawings provided for reference.  

 

PART 3 - EXECUTION  

3.1 WORK SEQUENCE 

A. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel, per the Project Preliminary Schedule. 

B. Work required during overtime, extended shifts or holidays due to failure of contractor 

to maintain schedule, will be monitored by Architect/Construction Site representative, 

and may be monitored by Owners’ personnel. Additional costs for  

Architect/Construction Site Representative and/or Owner personnel will be borne by the 

Contractor. 

C. Coordination of any utility and power interruption must be done with approval of the 

Architect/Construction Site Representative.  Shutdowns must occur during non-

occupied timeframes only. 

D. Construction access to the site shall be limited to those designated for personnel, 

equipment and deliveries by the Owner.  All contractor staging, parking and storage 

shall be coordinated with the Construction Site Representative and subject to change.  

E. Payments: Each bid that covers more than one school (i.e. one SED project) shall 

provide completed AIA G732 & G703 by building (for each SED project). 

F. No work shall be installed without approved shop drawings. Any work in place without 

approved shop drawings will be rejected and removed by that contractor at their 

expense and backed charge all other costs related to.   

G. Any work deemed by CM, Architect and District not properly installed by a contractor 

per the contract drawings and specifications shall be removed immediately and 

corrected, with all associated costs to be borne solely by that contractor.  
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H. All prime contractors shall coordinate their contract work with other primes to meet 

the project schedule and for a complete operational system or area or work.   

I. All contractors are to provide within 3 weeks of award a “base line” construction 

schedule for their work from commencement to completion including all phasing. This 

schedule is to be updated monthly to show percentage progress of each item listed. 

This schedule shall be revised to provide a recovery schedule in the event of a delay for 

any reason. The recovery schedule shall include the “base line” item and the recovery 

to show how the delay is affecting the overall project schedule. This schedule is to be 

provided in MS Project or Primavera. Excel schedules are not accepted.   

J. Prime contractor “base line” schedules are to be reviewed by each prime contractor 

and coordinated where work is related and that each prime’s work shall be included in 

each “base line” contractor’s schedule as necessary for coordination.  

K. All contractors are to provide 2-week look ahead schedules showing work related to 

the base line and shall be coordinated with other prime 2-week look ahead schedules. 

These schedules will be Excel format. Format will be provided by the CM. 

L. Contractors to provide a full-time supervisor on site 100% of the time. This is not a 

working foreman. Supervisors are not working with tools they are supervising their 

workers and coordinating with other contractors and district/ CM. Failure to provide 

will be default of your contract and subject costs related to and termination.  

M. All prime contractors are the provide a project manpower structure showing names 

and telephone numbers of each responsible person on the project. This shall be 

updated as needed if personal changes are made.  

N. All site equipment and dumpsters are to be behind temporary chain link fence when 

stored on site and or within the construction work zone where temporary chain link 

fence has been providing and installed by the prime. Each prime contractor is 

responsible to provide and install temporary chain link fence around their own stored 

equipment and dumpsters on site.  

O. No equipment, panels or any services shall be turned off for any reason without written 

request and approval by the district. Project form shall be used for all shutdowns and 

required a 3-day notice. Other shutdowns may require more time. 

3.2 CONTRACT ELECTRICAL WORK (EC-01) – ELECTRICAL PRIME CONTRACT AT NANUET HIGH 

SCHOOL – ELEVATOR ADDITIOAN INCLIDING LIGHTING, POWER, AND DATA WORK.  

 

C. Project Site Superintendent: EC shall provide one (1) full time Project Site Superintendent 

while any work related to this Contract is being performed on site. Superintendent may be 

a working Foreman as long as the daily requirements of this Contract are maintained, as 

they relate to the Construction Documents and the Project Schedule. Construction 
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Manager reserves the right, in their opinion, to revoke this privilege if these requirements 

are not maintained. Superintendent shall work closely with the Construction Manager, and 

the other Prime Contract Superintendent(s), in a manner that best promotes the Master 

Construction Schedule and the objectives of the Project.  

 

1. Superintendent shall be on site while Prime Contractor’s own forces, and/or their sub-

contractors’ forces, are on site; also, while other Prime Contracts are installing work, 

or require coordination of work, related to this Prime Contract, and/or as requested 

by the Construction Manager.  

2. Superintendent shall be the same individual throughout the Project.  

3. Refer to Section 01 31 00 “Project Management and Coordination” for further 

requirements.  

D. Project Foreman: EC shall provide at least one (1) full time Project Foreman during each 

shift of work for each school; Foreman shall be able to make binding decisions, as they 

relate to the daily activities of their crew as related to achieving the goals of the Project.  

E. Site Communications: EC shall provide Project Superintendent with a mobile phone, all 

costs and service charges paid for by EC; provide Construction Manager with contact 

number(s).  

F. Project Site Field Office: Provide site office facilities for this Contract’s Project 

Superintendent. Site Office shall be equipped with telephone w/answering machine, fax, 

and e-mail. Contact information shall be provided to the Construction Manager.  

1. The Owner reserves the right to seek reimbursement for temporary facilities not 

provided by this Prime Contract.  

G. Scope of Work: In addition to Divisions 26, 27 and 28, Work of the EC includes but is not 

limited to, the following:  

1. Coordination with other Prime Contracts, Owner and Construction Manager as 

required to adhere to and maintain approved Project Master Schedules. Prior to first 

payment, this includes submitting the Contractor’s Construction Schedule to 

Construction Manager of the Project Master Schedule.  

2. Electrical scope is identified on the Contract Documents for removal, installation and 

replacement of all electrical  interior and exterior components shown  on the Contract 

Documents for all schools. Including but not limited to coordination and installation 

of conduits and panels. Provide all removals of existing Electrical Devices, Fixtures & 

Systems indicated, or required, for Work of this Prime Contract. 

a. Coordinate all removals with Hazardous Materials documents.  
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3. This contract includes furnishing access doors for walls and ceiling as required, 

which may include fire rated conditions, and coordinate with General 

Contractor (GC) for installation. EC shall provide Access Door for GC to install.  

4. Provide all reinstallation of existing Electrical Devices, Fixtures & Systems, 

replacement or new Electrical Devices, Fixtures & Systems associated the classrooms.  

5. EC shall conform to phasing and sequencing of renovations. See Preliminary Schedule 

for all work as  shown on the phasing plans. 

6. The Electrical Contractor shall review the  Contract Documents in its entirety for 

complete electrical scope of work in this contract. 

a. EC shall install work in accordance with the National Electrical Code 

requirements. No additional compensation will be made for extra offsets in 

conduit or retro-fit work due to improper component location, or lack of 

Prime Contractor’s coordination.  

7. Prime Contract shall understand that renovation work may require work to proceed 

while existing systems are required to be maintained; all cost associated with this 

sequence shall be anticipated, and incorporated into the Bid.  

8. Prime Contractor shall read and familiarized themselves with the Lead Sections of the 

Construction Documents. Lead-based paint has been identified to exist on specific 

areas/surfaces of the work located within the building(s), and when encountered the 

Prime Contractor shall follow all applicable regulations while working with this 

material.  

9. Prime Contractor shall read and familiarized themselves with the Asbestos Sections 

of the Construction Documents. Asbestos Containing Material is scheduled to be 

abated throughout specific areas of the building(s). Should ACM be encountered 

(after Abatement is completed), that may interfere with an installation; Prime 

Contractor shall cease work, and notify Construction Manager immediately.  

a. Penetrations not coordinated with GC, prior to abatement of these spaces, 

shall become the responsibility of the respective Prime Contract requiring 

the penetration.  

10.  EC shall provide all Work associated with creating structural openings or penetrations 

requiring lintels whether for their own work (i.e. conduit penetrations). This applies to 

all openings/penetrations greater than 5-inches through masonry or concrete walls.  

a. Non-structural openings/penetrations, including those for convenience, shall 

be self-provided by the EC.  

b. This assignment applies to new and existing construction areas.  

c. Refer to Structural documents for lintel type/size requirements and 

Architectural drawings for wall types. Walls not specifically identified in the 

documents are to be assumed as masonry construction.  

d. All openings/penetrations are to be identified on Record Drawings by the 

Prime Contract requiring the opening.  
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11. Provide cut and patch work related to that of this Prime Contract, related to that of 

their Prime Contract, and at those areas specifically identified on the Construction 

Documents, regardless of trade creating the area to be patched.  

a. Each Prime Contract is responsible for all other respective Cutting & Patching 

required of their installations (refer to Section 017329 for further 

information).  

12. Provide complete electrical requirements, materials and methods including, but not 

limited to:  

a. All Access panels required for EC-related work are provided by EC and 

installed by GC. EC is responsible to coordinate framing with GC for any and 

all locations.  

b. Trenching for all electrical conduits is by GC. EC to furnish and install all 

conduit and race tape per drawings.  

c. Service and distribution including bus-way, switchgear, panel boards, and 

disconnect switches.  

d. Provide grounding protection for all circuits and outlets and as required by 

applicable codes and authorities having jurisdiction. Properly ground 

building equipment provided by this project.  

e. Coordinate any electrical switchover as to least impact the Project Schedule. 

This scope is considered “critical path” and is required to be addressed 

submitted and shop drawing submitted within 2 weeks upon BoE approval.   

f. Provide all power, controls, and standby generator requirements for 

temporary power that might be required during the renovation upgrade for 

all other prime contractors working during the shutdown.  

g. Immediately after installation, provide and maintain temporary ID of all 

circuit breakers and at all shut offs/disconnects until permanent ID is in place.  

h. Exterior lighting and lighting control equipment; provide occupancy sensors 

and/or timing devices as indicated. 

i. Provide raceways, boxes, cabinets and sleeves through existing and new 

construction as part of the complete electrical installation. 

j. Provide wire, cable, conduit, boxes, and wiring devices as part of the 

complete electrical installation.  

k. Provide permanent electrical identification.  

 Provide type written panel board schedules.  

 Clearly label all panel boards, disconnects, relays, junction boxes, and other 

electrical devices and equipment.  

13. Final connections of utilities are by EC unless noted or assigned otherwise.  

14. Final connection of installations or equipment that are provided by others.  

a. Provide final connections to all scheduled equipment furnished by the 

Owner.  

15. Provide Fire Alarm system as indicated in the Construction Documents.  
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a. EC shall provide Fire Alarm and/ or coordinate as indicated on drawings.  

16. Coordinate with Owner and provide confirmation to Construction Manager of low 

voltage systems, including but not limited to telephone, building access, security, 

PA/intercom, data and CCTV systems, as indicated in the Construction Documents.  

a. EC shall confirm full operational status of existing low voltage systems 

following reinstallation of existing devices. Replace and commission all 

devices and components damaged by construction work.  

b. Provide all components, and their installations required for a complete 

system.  

c. Provide, terminate, test, and label all point-to-point field wiring.  

d. Provide all associated power circuits and requirements that support these 

systems, including but not limited to, final connections.  

17. Provide sleeves required for piping penetrating walls, slabs and/or decks.  

18. Provide through-penetration fire stop systems at all penetrations made by EC. 

Maintain listed ratings of indicated assemblies. Provide repair of existing through-

penetration fire stopping damaged by work of this Prime Contract.  

a. Sleeves with fire stopping are to be installed in sequence with fire-rated 

construction. This Prime Contract shall be responsible for installing fire 

stopping material at intersection of sleeve and constructed materials.  

19. Provide all testing and adjusting, instruction and guarantees for materials and 

equipment of this Prime Contract. Refer to Division 00 Section “Project Forms” for 

applicable documents.  

a. Substantial Completion: Clean all light fixtures and electrical equipment at 

the time of installation or at Substantial Completion, whichever is later, or as 

directed by Construction Manager.  

20. Coordinate all the preceding requirements, accordingly, with all applicable Alternates 

indicated in Section 012300 “Alternates.” 

21. Submission of all required closeout documentation and final application for payment 

no later than -June 30 2023.   

22. EC-01 is required to work with the districts fire alarm vendor ADT to connect 

new systems to the existing FA. Contractors pricing shall include all integration 

into the buildings fire alarm controls. Upon contractor’s request, a contact will 

be provided for coordination.  

H. Applicable Specification Sections: All specification Sections itemized below are to be 

provided complete by this Prime Contract, unless noted otherwise. In addition to these 

specifications, the contractor is required to review all specifications included in the overall 

contract that may contain related scope or detail for this specific contract.  

1. Divisions 00 and 01 – Procurement and Contracting Requirements & General 

Requirements.  

2. Division 02 – Existing Conditions  

3. Division 09 – Finishes 
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4. Division 10 – Specialties   

5. Division 14 – Special Construction (for integration of electrical components for 

elevator)  

6. Division 26 – Electrical  

7. Division 28 – Electronic Safety and Security  

 

I. Supplemental Temporary Facilities and Controls by the EC include, but are not limited to:  

1. Waste Disposal Facilities: Provided by each contractor. 

2. Temporary Interior Barricades: Provide, maintain and eventually remove all temporary 

barricades per OSHA Regulations, Industry Standards, or as indicated in the 

Construction Documents. These include, but are not limited to, the following areas:  

a. Roof openings/penetrations.  

b. To isolate Abatement areas.  

c. To isolate renovation areas.  

d. Floor openings/penetrations, including stairwells.  

1) Horizontal Openings: close openings in floors, roof decks, and horizontal 

surfaces with load bearing, wood and/or steel framed construction per 

applicable regulations.  

3. Temporary Doors, Frames & Wall Assemblies: Provide, maintain and eventually 

remove all temporary installations where required per OSHA Regulations, Industry 

Standards, or as indicated in the Construction Documents. Provide fire rated 

assemblies as required. Provide exit (panic bar/crash bar) devices at locations of 

egress. Coordinate locations with Construction Exiting Plan, Sequencing/Phasing 

Plans, and the Construction Manager. Temporary doors shall be constructed using 

1/2’ plywood and 2x construction, equipped with hasps, locks, handle and latch 

mechanism, and spring or counter weight installed to allow door to close after 

opening. Permanent doors will not be used in temporary conditions. 

4. Temporary Heat: The existing heating system and ventilation system in the building 

area are not to be used for temporary heat or ventilation in construction areas.  The 

contractor for General Construction must provide temporary heat in construction in 

construction areas.  Provide submittal for temporary heat strategy that states what 

equipment will be used and where fuel will be stored.  Fuel source cannot be located 

in the building.  Heaters with self-contained fuel sources are not allowed to be placed 

in the building. 

5. Temporary Window Openings: Window openings shall be enclosed using 2x 

construction, 1/2’ plywood, and reinforced polyethylene. Where window opening 

start at or near the floor, plywood shall be installed from finish floor to minimum of 

42” AFF; reinforced poly may be installed from this point up. Should contractor 

choose to install plywood across the entire opening, sufficient area will be installed 
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with reinforced poly to allow emergency escape, if required, and to allow natural light 

into the work area.  

a. Installation shall be insulated if temporary heat or cooling is being employed.  

6. Temporary Exterior Wall Enclosure: Provide and maintain temporary enclosures for 

weather protection and security of the construction in progress, where needed, up 

until completion of permanent installation specified. Enclosures shall protect the 

building from exposure, foul weather, other construction operations, and similar 

activities. Provide temporary weather tight enclosure for building exterior.  

a. Where heating and cooling is needed and permanent enclosure is not complete, 

provide insulated temporary enclosures. Coordinate enclosure with venting and 

material drying or curing requirements to avoid dangerous conditions and 

effects.  

b. Install tarpaulins securely; install fire retardant materials only.  

c. Where temporary wood enclosures exceed 100 sq. ft. in area, use fire retardant 

treated materials for framing and sheathing.  

d. All cost incurred to repair and/or replace materials damaged, due to the failure 

of EC to provide and maintain weather tight enclosure shall be borne by this 

Prime Contract. This includes any contamination of materials that may lead to 

the introduction of mold and mildew.  

e. Immediately notify the Construction Manager, in writing, as to damage to 

temporary enclosures by “others”; identify responsible party in the submission. 

Owner shall not be liable for damages caused by “others” if Prime Contract 

cannot identify responsible party.  

7. Temporary Sanitary Facilities: Provided by each contractor.  

8. Existing Stair Usage: Use of Owner’s existing stairs in unoccupied areas will be 

permitted, provided that at Substantial Completion, stairs are restored to conditions 

existing before initial use.  

a. Provide photo documentation of existing stair conditions prior to use by all 

Prime Contracts. Document during use, and at completion of the Renovation 

Project in order to document any and all damage to the Owner’s property.  

b. Provide protective coverings, barriers, devices, signs, or other procedures to 

protect stairs and to maintain means of egress. If, despite such protection, stairs 

become damaged, restore damaged areas so no evidence remains of correction 

work.  

9. Provide all shoring required for Work of this Prime Contract, including but not limited 

to;  

a. Cutting or altering of existing construction.  

b. Provide protection of all new and existing surfaces during the Work. Do not 

stand, walk, or work off of any unprotected finished surface above the floor.  

10. Maintain temporary fencing and barricading to keep unauthorized persons away 

from  hazardous areas for which this Prime Contract is responsible.  
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11. Traffic Controls: Provide flagman while any operations of this Prime Contract interfere 

with traffic flow on adjacent roadways.  

 

 

 

 

END OF SECTION 01 12 01 
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SECTION 01 12 02 –CONTRACT SUMMARY   

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section.  

1.2 SUMMARY  

A. This Section includes a summary of each Prime Contract, including responsibilities for 

coordination and temporary facilities and controls. One set of Construction Documents is 

issued covering the Work of multiple Prime Contracts. Each Prime Contract is responsible 

to review all drawings and specifications for specific requirements indicated, and for a 

general understanding and knowledge of the work of other Prime Contracts. All Prime 

Contracts are responsible for all Work of their Contract no matter what drawing on which 

the Work appears. All Prime Contracts are responsible to coordinate their work related to 

the complete set of drawings and specifications, not limited to each prime contractor 

scope.  All Bidders should acknowledge that for each contract listed below, each 

contractor is their own General Contractor and subject to all General Contractor 

requirements.   

1. Mechanical Contract:  The Mechanical Contractor shall be selected based on 

the bid procedure as described in the Bid Documents. Contract Bidders are 

responsible for (a) trade work coordination, (b) the scope contained in 

drawings listed below and (c) any and all additional scope specifically identified 

to be performed by the Mechanical Contractor in other Bid Packages in the 

Contract.  

B.  

1) Work related to drawings: (In addition to these drawings, the 

contractor is required to review all specifications included in the overall 

contract that may contain related scope or detail for this specific 

contract.) 

a) Nanuet Senior High School Elevator Addition  

 

 

 

1.3 Related Sections include, but are not limited to, the following:  
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A. Division 01 Section “Work Restrictions” for use of the Project site and for requirements 

for continued Owner occupancy of premises.  

B. Division 01 Section “Project Management and Coordination” for general coordination 

requirements.  

C. Division 01 Section “Project Forms” for documents required for Testing and 

Coordination.  

D. Division 01 Section "Temporary Facilities and Controls" for specific requirements for 

temporary facilities and controls 

 

1.4 DEFINITIONS  

1.5 MANAGEMENT AND COORDINATION  

A. The Owner shall provide a Construction Manager.  

1. The Construction Manager shall provide a full time construction site representative 

recognized as the Construction Manager.  

1.6 CONSTRUCTION MANAGER  

A. The construction manager shall provide on-site administration of the Contracts for 

Construction in cooperation with the Architect as set in AIA Document A232 TM – 2009, 

General Conditions of the Contract for Construction, Construction Manager as Adviser 

Edition, as modified. 

B. The Construction Manager shall provide administrative, management and related 

services to coordinate scheduled activities and responsibilities of the Multiple Prime 

Contractors with each other and with those of the Construction Manager, the Owner and 

the Architect. The Construction Manager shall coordinate the activities of the Multiple 

Prime Contractors in accordance with the latest approved Project Schedule and the 

Contract Documents. 

C. Utilizing the construction schedules provided by the Multiple Prime Contractors, the 

Construction Manager shall update the Project schedule, incorporating the activities of 

the Owner, Architect, and Multiple Prime Contractors on the Projects, including activity  

sequences and durations, allocation of labor and materials, processing of Shop Drawings, 

Product Data and Samples, and delivery and procurement of products, including those 

that must be ordered will in advance of construction. The Project schedule shall include 

the Owner’s occupancy requirements showing portions of the Project having occupancy 

priority. 
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D. Utilizing information from the Multiple Prime Contractors, the Construction Manager 

shall schedule and coordinate the sequence of construction and assignment of space in 

areas where the Multiple Prime Contractors are performing Work, in accordance with the 

Contract Documents and the latest approved Project Schedule. 

1.7 GENERAL REQUIREMENTS OF PRIME CONTRACTS  

A. Prime Contracts: The context used in this Section are separate Prime Contracts that 

represent significant elements of work that is to be performed concurrently and in close 

coordination with the work of other Prime Contracts for the benefits of the Owner. Each 

Prime Contract is recognized to be a major part of the Work.  

B. Assignment of Work: Should a conflict be indicated, Section 011200 shall take 

precedence over all scope of work assignments that may be indicated elsewhere within 

the Construction Documents.  

C. Seismic Requirements: Prime Contracts are to be aware that the building(s) is located 

within a Seismic Zone indicated in the documents and shall provide installations in 

compliance with all related code requirements.  

D. Layout and Installation: Each Prime Contractor shall schedule, layout and install their 

Work in such manner as not to delay or interfere with, but to compliment the execution 

of the work of other Prime Contracts, utility companies and Owner’s operations.  

E. Extent of Contract: The Contract Documents, drawings and specifications each contain 

more specific descriptions of the Work facilitating which Prime Contract includes specific 

elements of the Project.  

1. Work provided by each Prime Contract shall mean complete and operable systems 

and assemblies, including products, components, accessories and installations 

required by the Construction Documents or indicated otherwise.  

2. Prime Contractors shall exercise good judgment and perform all work according to 

related industry standards.  

3. The Owner is exempt from payment of Federal, State and local taxes, including sales 

and compensating use taxes on all materials and supplies incorporated in 

completing the Work; these taxes are not to be included in the Bid. This exemption 

does not apply to tools, machinery, equipment or other property leased by, or to, 

the Contractor or sub-contractor, or to supplies and materials, which even though 

consumed are not incorporated into the completed work. Prime Contractors, and 

their sub-contractors, shall be responsible for paying any and all applicable taxes on 

said tools, machinery, equipment or property, and upon all said unincorporated 

supplies and materials, whether purchased or leased.  

4. Prime Contracts shall understand that time is of the essence, and will adequately 

staff the Project by employing the appropriate trade’s people to perform the Work; 

these people shall be experienced in their respective trades. A shortage of labor in 
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the industry shall not be accepted as an excuse for not properly staffing the Project; 

all efforts shall be made to meet or exceed the schedule, including additional staff 

and/or labor hours necessary. All cost associated with this item shall be included 

within the Bid.  

5. Local custom and trade union jurisdictional settlements will not control the scope of 

the Work of each Prime Contract.  

a. When a potential jurisdictional dispute or similar interruption of Work is first 

identified, or threatened, the affected Prime Contracts shall promptly negotiate 

a reasonable settlement to avoid or minimize the pending interruption and 

delays.  

b. Contractor’s trade-related issues shall not be grounds for modification or 

extension of scheduled completion date(s).  

6. The Work of all Prime Contracts requires close coordination with other Prime 

Contracts and construction personnel. Maintain flexibility and cooperation through 

the Project. “Out of Sequence” and “Delay” claims will only be considered when 

requirements of Division 01 “Administrative Requirements” have been adhered to. 

Delay claims must be in writing and forwarded to the Architect, per the 

requirements of the General Conditions of the Contract. Claims not submitted per 

these requirements will be rejected and/or denied.  

7. The intention of the Work is to follow a logical sequence, however, a Prime 

Contractor may be required by the Architect or Construction Manager, to 

temporarily install, omit or leave out a section(s) of Work, out of sequence. All such 

out of sequence work, and come back time, at these areas shall be performed at no 

additional cost to the Owner.  

F. Substitutions: Per Division 01 Section “Substitution Procedures”, each Prime Contractor 

shall cooperate with the other Prime Contractors involved, to coordinate approved 

substitutions with remainder of the Work. Contractors shall submit all “Substitutions” at 

least ten (10) days prior to the date for receipt of Bids as specified in the Instructions to 

Bidders 002113 Section 3.3 Equivalents or bid will be considered per “basis of design”.  

G. Construction Schedules: Refer to Divisions 01 Section “Construction Progress 

Documentation”, “Milestone Phasing Schedule” and “Project Management and 

Coordination” for requirements related to meetings and schedules.  

H. Construction Sequencing and Phasing: Prime Contractor shall understand that 

Sequencing and/or Phasing Plans are contingent upon the work areas being 

complete/occupied, prior to the next area of Work beginning. Should an area of 

construction not be complete per the Project Preliminary Schedule, the Project Master 

Construction Schedule/Sequencing Plans will be adjusted accordingly. The Owner will 

not be responsible for delay claims due to adjustments being no fault of their own.  
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1. Prime Contracts may be required to re-sequence the phasing of the project as a 

result of changes to the schedule. Prime Contracts shall provide these adjustments 

at no additional cost to the Owner.  

 

I. Existing Conditions: Each Prime Contract shall verify existing conditions in the field prior 

to work commencing in that area and immediately report conditions to the Architect that 

are not represented correctly by the Construction Documents.  

1. Each Prime Contract is responsible for familiarizing himself with Project Site 

Logistics and provide a “site logistics plan locating storage area, scaffolds, rubbish 

areas, stock piles and egress related to all work, included phased construction 

within 30 days of award. 

2. Each Prime Contract has been given ample opportunity to review Existing 

Conditions related to the Project. Existing Conditions not noted in the Construction 

Documents that could be easily recognized during pre-bid review that interfere with 

the respective Prime Contract’s work, shall be the responsibility of the respective 

Prime Contract. This includes all costs associated with removal, patching, relocation 

or re-fabrication of installations.  

J. Hazardous Materials: Each Prime Contract shall familiarize themselves with the 

Hazardous Materials Sections/Drawings of the Construction Documents and follow 

DOL/OSHA/EPA/SED regulations while performing their respective Work in these areas. 

Discovery of non-identified or concealed hazardous materials shall be reported to the 

Construction Manager immediately and followed up with written documentation of the 

event.  

K. Protection of Installations: Each Prime Contract is responsible for protecting their 

installations at all times. All costs incurred to repair, replace or clean insufficiently 

protected materials/installations shall be the responsibility of the installing Prime 

Contract.  

1. Architect shall be notified, in writing, immediately upon material/installation being 

damaged; notification shall indicate responsible party.  

2. Owner will not be liable for damaged materials and/or installations by “others”, 

when “others” cannot be identified.  

3. Repair damaged work, clean exposed surfaces or replace construction installations 

that cannot be repaired.  

4. Each Prime Contract shall be responsible for removing all labels not required to 

remain from their installations.  

5. Installations shall be wiped clean and proper protection then installed.  

6. Each Prime Contract is responsible to protect another primes work in the event that 

prime has to work over or on top of that other primes work being complete. The 
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prime working over the completed work takes full responsibility of that other 

primes completed work both in condition and operation.  

L. Daily Cleaning: All Prime Contracts are responsible for any and all debris caused by their 

Work, including the Work of their subcontractors. A daily clean up and disposal is 

required by each Prime Contract for the periods which that Prime Contract, or its sub-

contractors, are performing Work on site.  

1. Assign at least one person for a daily clean and sweep of the work area(s). Prime 

Contractor shall allot sufficient manpower and time for this to be completed by the 

end of each shift. Submit name of this person(s) to Construction Manager.  

a. Construction Manager shall have the authority to give direction to person(s) on 

the Project Site identified by the Prime Contract as designated for cleanup 

tasks. This shall include the safety review/securing of the site-work zone after 

each shift.  

b. This person has check that no construction debris was dumped in any district 

dumpers during this end of shift site review, if found the contractor must 

remove immediately the next morning to avoid back charges costs of $1500 

per day not removed.  

2. Any Prime Contract not providing personnel for Daily Cleaning will be Back Charged 

for labor provided by the Owner to complete this task.  

3. Contractor working solely in an area shall be responsible for clean/sweep of that 

area.  

4. Daily cleaning will not mean any one Prime Contract is responsible for assisting 

another Prime Contract with removing major quantities of debris created by a 

particular Prime Contract’s Work.  

5. Daily cleaning will be mandated to remove from the building any debris created by 

day-to-day activities. All Prime shall assist in sweeping shared work areas and 

shared corridors while working on site. Each Prime shall assist in mopping of shared 

corridors while working on site or as required by the Owner.  

6. All prime contractors and subcontractors are required to provide sweeping 

compound for daily cleaning in their respective exterior and interior work areas. 

Each Prime Contract shall provide a sufficient number of brooms or other necessary 

tools, for use by their personnel to adequately fulfill their obligations.  

7. All prime contractors shall provide and maintain garbage cans/refuse containers 

with liners for each construction area of their respective contracts as directed by the 

Construction Manager and shall be responsible for disposing of these materials to a 

dumpster.  

8. All prime contractors provide the necessary equipment/containers (lull/skip-box) to 

move daily clean/sweep debris from the building to a dumpster on a daily basis, for 

each construction area of their respective contracts. Skip-box shall be emptied to a 

dumpster by 9:00 a.m. the following day.  

9. Cleaning shall be deemed a Safety & Health issue, with Prime Contracts being held 

accountable for fulfilling their contractual obligations.  
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M. Final Cleaning: At Substantial Completion of each area of construction, each Prime 

Contract shall wipe/vacuum clean all of their respective installations; All interior contracts 

performing work inside the buildings shall mop clean all building surrounding areas and 

finish flooring and remove all marks/blemishes to the finish, for each construction area 

of their respective contracts. Each area of construction shall be wiped clean of all 

construction dust and debris prior to turnover to the Owner.  

N. Cutting and Patching: All Primes are responsible for cutting and patching required to 

complete their Work. All repair of existing finish Work (including finish floors) shall be 

performed by contract requiring work, meeting or exceeding minimum contract 

requirements for that particular section, specification, or type of work. All concealed 

openings (piping, ductwork, conduit, etc.) must be repaired to comply with specified wall 

or deck conditions as well as required fire and sound ratings. All corridor penetrations 

require fire safing. If contractor elects to install their new work in an existing unrated wall 

or floor opening, whereas the wall/floor is a fire rated condition, that contractor is 

responsible to fire rate that opening to match the wall/floor fire rating with new and all 

other existing wire, piping, ducts etc.  Other areas are noted in drawings and 

specifications.  

1.8 Project Schedule. The nature of this project is to complete all the work listed as Phase 3 

in the schedule by the Project Closeout Dates specific to each Prime Contract as 

listed below. Each Prime Contractor shall include in their bid proper allowances for foul 

weather. 

A. Bids Received:  8/26/2022 

B. Award of Contract:  9/6/2022 

C. Notice to Proceed:  9/7/2022 

D. Submittals: The following items are to be submitted within 60 business days after Notice 

to Proceed: 

1. Submittal List and Submission Schedule – 10 Days After NTP  

2. Field Investigations 

3. Shop Drawings  

4. Long Lead Items – 15 days after NTP  

5. Schedule of Values and Key Submittal List – 10 Days After NTP 

E. Mobilization:  09/14/2022  

F. Substantial Completion and Project Closeout:   
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1. Mechanical Contract 01 

a. Substantial Completion:  May 19, 2023.  

b. Project Closeout:  June 19, 2023  

 

1.9 TEMPORARY FACILITIES AND CONTROLS OF PRIME CONTRACTS  

A. Conditions of Use: Keep temporary services or conditions clean and neat in appearance. 

Operate in a safe and efficient manner. Relocate temporary facilities as required as work 

progresses; do not overload facilities or permit them to interfere with progress. Take 

necessary fire prevention measures; do not allow hazardous, dangerous, or unsanitary 

conditions to develop or persist on the Project site.  

1. Installation, operation, maintenance, and removal of each temporary service or 

condition are considered part of the respective Prime Contract’s own construction 

activity, as are costs and use charges associated with each facility.  

2. Locate service or condition where they will serve the Project adequately and with 

minimum interference of the Work, coordinate with the Construction Manager and 

the other Prime Contracts prior to installation.  

B. Temporary Use of Permanent Facilities: Prime Contract, as installer of each permanent 

service or condition, shall assume responsibility for its operation, maintenance and 

protection during use as a construction facility prior to the Owner’s acceptance, 

regardless of previously assigned temporary facilities and controls responsibility.  

C. Owner’s Facilities: Contractors are not allowed to use the Owner’s facilities (toilets, 

telephones, food service, etc.) for their own benefit or convenience. Prime Contract 

Superintendents shall enforce this policy with their respective work forces.  

1. Construction personnel parking will be restricted to area as directed and agreed to 

by the Owner, and to facilitate the completion of the work. Owner reserves the right 

to remove from their property, unauthorized vehicles occupying unauthorized 

areas, at respective vehicle owner’s expense.   

D. Storage on the Project Site: Each Prime Contract shall provide sufficient secure weather-

tight storage facilities for their materials and equipment. These storage containers are 

required to be located on the “site logistics plan.”  The Owner’s facilities and the Project’s 

building areas shall not be used for storage unless agreed upon, in writing, with the 

Owner via the Construction Manager.  

1. Until permanently incorporated into the Work, all materials on the Project site are 

considered to be the Prime Contract’s responsibility for security and protection.  

2. Prime contractor is required to check on their onsite stored material periodically to 

ensure that all material continues to be located in the stored location and that it 

remains protected from all damage, theft, and endangerment to others and ready 
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to be used on notice for coordination with other contractors. Failure to arrange for 

materials to be on site to complete coordinated work with other Prime Contractors 

will result in back charges for delays resulting therefrom.  

3. Temporary long-term storage facilities are not available to Prime Contracts by the 

Owner.  

4. Prime Contractors and their subcontractors, shall coordinate deliveries with the 

Construction Manager to ensure that disruptions and Owner inconvenience are 

avoided.  

E. Tools and Equipment: Each Prime Contractor shall provide all tools and equipment 

necessary for its own activities; this includes secure lock-up and storage for all items on 

the Project Site.  

1. Provide all construction aids and miscellaneous services and facilities necessary 

exclusively for its own construction activities; this shall include any additional 

supplementary power, ventilation, lighting requirements and weather protection.  

F. Project Site Communication: Each Prime Contractor shall provide their Project a full time 

on site at all times Superintendent with a mobile phone for the duration of the Project, 

as indicated in their Scope of Work. Construction Manager shall be furnished with 

contact numbers associated with each phone.  

G. Safety: Prime Contracts, not the Architect or Construction Manager, are responsible for 

Project Site Safety, as related to their operations (refer to Section 013150 “Special 

Procedures” for further requirements).  

1. Each Prime Contract shall correct safety hazards and violations immediately. If safety 

issues are not immediately rectified, the Owner shall secure outside sources to 

correct the deficiency and back charge the responsible Prime Contract.  

2. Maintain unobstructed access/egress to fire extinguishers, fire hydrants, stairways, 

corridors, ladders and other safety routes/devices.  

H. Fire Extinguishers: All Prime Contracts provide and maintain “general use” fire 

extinguishers for each construction area of their respective contracts; comply with 

applicable codes for quantities required. Use of the Owner’s fire extinguishers to meet 

this requirement is not permitted. Comply with NFPA for recommended classes for 

exposure; extinguishers shall be inspected and appropriately tagged prior to being 

brought on site. Provide stands, painted bright orange, sturdy enough to carry the 

extinguisher, and built as not to create a tipping hazard.  

1. Each Prime Contract shall supplement this requirement by providing additional fire 

extinguishers specifically related to their work activity (e.g., welding, soldering, 

abrasive cutting, etc.).  

2. Each Prime Contract shall provide and maintain proper fire extinguishers at/in their 

respective on site office and storage facilities.  

3. Store combustible materials in approved containers in fire-safe locations.  
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I. Welding: Any Prime Contract performing welding, cutting or other activities with open 

flames or producing sparks shall at a minimum:  

1. Coordinate interruption/shutdown of detection system(s) to avoid creating false 

alarms.  

2. All burning and or welding (all hot work) is to be done from 3:30pm to 10:00pm 

when the public is not in the building.  

3. Protect the area and surrounding areas from fire and damage.  

4. Maintain fire extinguishers, compatible with activity, at the location of the activity.  

5. Provide a continuous Fire Watch during the activity and one-half hour beyond the 

completion of the activity.  

6. Provide all necessary fans and ventilation required for the activity.  

7. Any welding, burning and or use of flame the contractor is required to provide all 

required “hot work permit” to use such equipment prior to start of work. Its 

mandatory that no “hot work” shall start without these permits issued to the CM 

and Owner. Failure to this requirement will result to the removal of the project 

super of that company from all district projects.   

J. Temporary Power: Each Prime Contractor shall provide for their own temporary power 

needs for any scheduled electrical utility shut downs. Each Prime Contractor shall provide 

for their own temporary generators, power cords and temporary lighting as needed 

during these periods to continue to perform their work and maintain adherence to the 

Preliminary Schedule and approved Project Master Schedules. All temporary power 

equipment shall comply with all applicable codes and regulations. 

1. In all other schools in this phase, known as High School Elevator Addition, have 

local electrical work, therefore each prime contractor and their sub-contractors 

are required to provide their own generator power for equipment and lighting 

to perform their work during these times with no additional cost to the owner.  

K. Waste Disposal Facilities:  

1. General debris/refuse/construction waste containers (dumpsters) shall be provided 

by each prime contractor and secured as specified herein this contract. 

2. It shall be the responsibility/requirement of each Prime Contract to bring their 

waste to the dumpsters, including but not limited to all equipment, demolition 

debris, discarded materials with further identification including the following; 

construction and demolition debris refers to discarded materials generally 

considered non-hazardous in nature, including but not limited to steel, glass, brick, 

concrete, asphalt material, pipe, gypsum wallboard, and lumber, from the 

construction or destruction of a structure as part of a construction or demolition 

project or from the renovation of a structure, including such debris from 

construction of structures at a site remote from the construction or demolition 

project site. 
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3. It shall be the responsibility and requirement of each Prime Contract to recycle 

metals generated by its Work, and the Work of its subcontracts.  

4. Joint-effort recycling by all Prime Contracts is encouraged. 

L. Temporary Sanitary Facilities: Provide temporary self-contained toilets units for duration 

of the project.  

1. Temporary Sanitary Facilities: 

a. Each prime contractor is required to provide their own Temporary Sanitary 

Facilities and secured behind fencing and/or locked after work hours and 

weekends.  

2. Comply with regulations and health codes for type, number, location, 

operation, and maintenance of fixtures and facilities.  

3. Provide separate facilities (minimum of one ea.) for male and female personnel 

in proportion required by OSHA.  

4. Shield toilets to ensure privacy.  

5. Coordinate mobilization and demobilization of units with Construction 

Manager.  

6. Toilets shall be cleaned at least once per week, with additional facilities or 

cleanings provided if requested by Construction Manager.  

7. Provide and maintain adequate supply of toilet tissue and hand sanitizer for 

each facility.  

1.10 WORK HOURS & SEQUENCE   

A. During the school days, Work is to be performed in this contract during the hours of 

3:30pm to 10:00pm on weekdays, and Saturdays and Sundays from 7:00am to 3:30pm. 

During School breaks, work is to be performed from 7:00am to 10:00pm. There is no 

additional cost to the owner for working the hours of 3:30pm through 10:00pm, or 

weekend work during the school year. Any work done during these times MUST BE 

COMPLETED, CLEANED, AND TESTED AS NECESSARY FOR STUDENT OCCUPANCY 

BEFORE THE START OF THE NEXT SCHOOL DAY.  Contractors are required to 

schedule work during school breaks, school days off, and school holidays.   

B. MC is to review the contract logistics plan for the required second shift/weekend work. 

This work is required to be performed at no additional cost to the owner and shall be 

priced in the contractor’s base bid.  

C. There are blackout dates to which contractors may not work due to testing. Consult 

with CM for these dates.   

D. All MEP-related abatement is by GC-01..  

E. Summer work starts June 28th through August 23rd for 2022. The Summer working 

hours are from 7:00am to 9:30pm. There is no additional cost to the owner for working 

the hours of 3:30pm through 9:30pm or on weekends and holidays during the Summer.  
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F. Contractors are required to start working on site within 30 days of execution of 

contract, to the extent permitted by contract. Contractors are required to coordinate 

and perform work simultaneously with other Contractors. Contractors are required to 

complete their contract work by the designated Substantial Completion and Final 

Completion end dates as indicated on the Invitation to Bid.  

G. Mandatory clean up periods - From August 24th, 2022 to August 31st, 2022 and August 

30th , 2022 to September 6th, 2022, contractors shall clean up all interior and exterior 

areas.  

H. Contractors are required per contract to fully staff the project during the work shifts 

stated above with the required manpower to complete their work within the allowed 

scheduled time frame. Contractors are required to provide a 72-hour advanced request 

to the Owner via the Construction Manager for any Saturday and Sunday work. If a 

project schedule delay has been caused by the fault of the contractor, the contractor is 

required to provide 3rd shift work from 9pm to 6am to make up the project schedule. 

All costs for CM, Architect and district personal related to this 3rd shift request will be 

charged to the contractor at a combined rate for all at $3,000 per 8hr shift.  

 

I. The shifts noted above are not considered overtime or premium time hours.  

J. Contract summaries will provide start and end date for each contractor.  

K.  Additional requirements: 

1. Multiple Crews: Each Prime Contract shall provide multiple crews, supervision, 

cranes, scaffold and other means necessary to perform the Work, and maintain 

the Project Master Schedules. 

2. Interruption of any utility and/or power must be coordinated with the Owner, via 

the Construction Manager. 

3. Any and all -3rd shift, overtime, weekend and/or holiday work required to meet 

the Project Master Schedules shall be incorporated in the respective Prime 

Contract’s bid. 

4. Should a Contractor’s progress fall behind, as to schedule, Prime Contractor shall 

employ additional – 3rd shift and/or overtime and/or weekend workforce until 

situation is rectified, to the satisfaction of the Architect and Construction 

Manager, at no additional cost to the Owner, however subject to charges as 

stated in section 1.8 C for lack of maintaining schedule  

5. Should a Prime Contract feel another Prime Contract is delaying them enough 

time to complete their installations, per the schedule, the Architect and 

Construction Manager shall be notified in writing immediately of the situation 

(refer to Conditions of the Contract for protocol). A Prime Contract creating such 

a delay, that causes a proven burden upon another Prime Contract to maintain 

schedule, shall bear all costs incurred by the delayed Prime Contract to maintain 
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the schedule. 

6. The Architect and Construction Manager shall not be overburdened as to 

overtime cost, to monitor the work, due to no cause of his or her own. Owner will 

compensate the Architect and Construction Manager for all additional cost 

related to the issue of a Prime Contractor’s failing to execute the Contract by fully 

staffing per the work hours and days noted herein. The Owner reserves the right 

to back charge the responsible Prime Contract for these fees if incurred. 

7. All Asbestos and/or Lead Abatement shall take place to meet the requirements of 

the Preliminary Schedule and Project Master Schedules and shall be coordinated 

with the other Prime Contractors prior to commencement. 

L. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel and the surrounding property owners (neighbors). 

1. Prime Contracts are hereby notified that: All Prime Contractors and their 

subcontractors shall limit excessive noise during 2nd shift known as work 

extending to 10PM weekdays upon approval by owner and city work hour 

restrictions. These operations shall not create a disturbance to neighboring 

properties. 

M. Construction access to the site shall be limited to personnel, equipment and deliveries 

by suppliers relative to the Work of Prime Contractors and their subcontractors. Prime 

Contracts shall keep the Construction Manager advised of persons accessing the site 

and shall seek assistance with coordinating parking and storage facility locations for all 

Prime Contracts. 

1. Where applicable, Contractors shall provide Building Site perimeter barricades as 

described herein the project and all temporary exit doors/lockable gates on the 

Project, securing these doors, fencing and/or gates at the end of each work shift. 

2. When a Prime Contract engages in overtime, weekend or 2nd shift work, during 

the summer months and or during the normal school year, the  respective Prime 

Contract shall notify Construction Manager of such and be responsible for 

securing the Project Site at the end of that work shift and perform site walk 

around the outside of construction area/work zone ensuring all debris is pickup 

up and there are no construction related hazards of any kind present once the 

responsible person leaves the site for the evening or weekend. This includes that 

all materials and equipment are fenced in and keys are removed.  All interior 

projects have the same requirement to ensure that outside the work zone is clean 

from dust-dirt and that no materials are left outside the work area at any time.  

 
1.11 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 
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1.12 DRAWINGS AND SPECIFICATIONS 

 

A. Construction Documents indicate the sum total of the Contract that make up the 

complete work for the Project. Through this Section “Summary of Work”, the intent 

of the Contractor’s scope of Work and responsibility is generally described. Related 

requirements and conditions that are indicated in the Contract Documents include 

but are not limited to the following: 

 
1. General Conditions and Requirements. 
2. Referenced and applicable Codes, Regulations and Standards. 
3. Scheduling and phasing requirements. 

4. Existing conditions and restrictions on use of the site and facilities. 

 

B.       Drawings and Specifications are cooperative and supplementary.  Portions of the 

Work, which can best be illustrated by Drawings, are not included in the 

Specifications and portions best described by Specifications are not depicted on 

Drawings. 

 

1. All items necessary to complete the work shall be furnished whether written or 

illustrated. 

2. All primes shall exercise good judgment and perform all work according to 

related industry standards. 

 

PART 2 - SCOPE OF WORK  

2.1     PRIME CONTRACTS 

A. Scope of Work:  Work includes but is not limited to, the following: 

1. Provide all work identified in the Contract Documents.  

2. All Specification Sections provided.  

3. All abatement drawings provided for reference. 

 

 

PART 3 - EXECUTION  

3.1 WORK SEQUENCE 
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A. The Work shall be conducted to provide the least possible interference to the activities 

of the Owner’s personnel, per the Project Preliminary Schedule. 

B. Work required during overtime, extended shifts or holidays due to failure of contractor 

to maintain schedule, will be monitored by Architect/Construction Site representative, 

and may be monitored by Owners’ personnel. Additional costs for 

Architect/Construction Site Representative and/or Owner personnel will be borne by 

the Contractor. 

C. Coordination of any utility and power interruption must be done with approval of the 

Architect/Construction Site Representative.  Shutdowns must occur during non-

occupied timeframes only. 

D. Construction access to the site shall be limited to those designated for personnel, 

equipment and deliveries by the Owner.  All contractor staging, parking and storage 

shall be coordinated with the Construction Site Representative and subject to change.  

E. Payments: Each bid that covers more than one school (i.e. one SED project) shall 

provide completed AIA G732 & G703 by building (for each SED project). 

F. No work shall be installed without approved shop drawings. Any work in place without 

approved shop drawings will be rejected and removed by that contractor at their 

expense and backed charge all other costs related to.   

G. Any work deemed by CM, Architect and District not properly installed by a contractor 

per the contract drawings and specifications shall be removed immediately and 

corrected, with all associated costs to be borne solely by that contractor.  

H. All prime contractors shall coordinate their contract work with other primes to meet 

the project schedule and for a complete operational system or area or work.  

 

I. All contractors are to provide within 3 weeks of award a “base line” construction 

schedule for their work from commencement to completion including all phasing. This 

schedule is to be updated monthly to show percentage progress of each item listed. 

This schedule shall be revised to provide a recovery schedule in the event of a delay for 

any reason. The recovery schedule shall include the “base line” item and the recovery 

to show how the delay is affecting the overall project schedule. This schedule is to be 

provided in MS Project or Primavera. Excel schedules are not accepted.   

J. Prime contractor “base line” schedules are to be reviewed by each prime contractor 

and coordinated where work is related and that each prime’s work shall be included in 

each “base line” contractor’s schedule as necessary for coordination.  

K. All contractors are to provide 2-week look ahead schedules showing work related to 

the base line and shall be coordinated with other prime 2-week look ahead schedules. 

These schedules will be Excel format. Format will be provided by the CM. 
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L. Contractors to provide a full-time supervisor on site 100% of the time. This is not a 

working foreman. Supervisors are not working with tools they are supervising their 

workers and coordinating with other contractors and district/ CM. Failure to provide 

will be default of your contract and subject costs related to and termination.  

M. All prime contractors are the provide a project manpower structure showing names 

and telephone numbers of each responsible person on the project. This shall be 

updated as needed if personal changes are made.  

N. All site equipment and dumpsters are to be behind temporary chain link fence when 

stored on site and or within the construction work zone where temporary chain link 

fence has been providing and installed by the prime. Each prime contractor is 

responsible to provide and install temporary chain link fence around their own stored 

equipment and dumpsters on site.  

O. No equipment, panels or any services shall be turned off for any reason without written 

request and approval by the district. Project form shall be used for all shutdowns and 

required a 3-day notice. Other shutdowns may require more time.  

 

P. CONTRACT MC-01 – MECHANICAL WORK & PLUMBING WORK (MC) –– 

MECHANICAL/PLUMBING PRIME CONTRACT AT, NANUET SENIOR HIGH SCHOOL, FOR (BUT 

NOT LIMITED TOO) INTERIOR CABINET UNIT HEATER, MECHANICAL PIPING, PLUMBING AND 

SUMP PUMP, ANY WORK RELATED TO ROOFING SHALL BE COORDINATED WITH ROOFING 

CONTRACT INSTALLATION. ALL INTERIOR WORK SHALL BE COORDINATED WITH GENERAL 

CONTRACTS. SEE MILESTONE & PHASING SCHEDULED FOR MORE DETAILS.  

 

Q. All GVAC louvers/vents are supplied by MC-01. Coordinate opening with other primes.  

 

R. GVAC control wiring is provided and installed by MC-01. Power wiring by EC-01.  

 

S. MC-01 is responsible for making their own through wall or through floor piping penetrations 

and is responsible for associated patching and firestopping as required. 

 

T. Access doors for plumbing is provided by MC-01 and installed by GC-01.  

 

U. To allow sufficient time for install, MC-01 is to provide GC-01 with any foundation sleeves and 

a coordinated sketch showing exact height/locations with distance from column line and 

depth below finished slab. If information is not provided in a timely manor, then MC is 

responsible for all core drilling to install piping/plumbing.  

 

A. Project Site Superintendent: MC shall provide one (1) full time Project Site 

Superintendent while any work related to this Contract is being performed on site. 

Superintendent may be a working Foreman as lon g as the daily requirements of this 

Contract are maintained, as they relate to the Construction Documents and the Project 
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Schedule. Construction Manager reserves the right, in their opinion, to revoke this 

privilege if these requirements are not maintained. Superintendent shall work closely 

with the Construction Manager, and the other Prime Contract Superintendents and 

Foremen, in a manner that best promotes the Project Master Schedules and the 

objectives of the Project.  

1. Superintendent shall be on site while Prime Contractor’s own forces, and/or their 

sub-contractors forces, are on site; also while other Prime Contracts are installing 

work, or require coordination of work, related to this Contract, and/or as requested 

by the Construction Manager.  

2. Superintendent shall be the same individual throughout the Project.  

3. Project Site Superintendent shall be an individual with minimum of five (5) years’ 

experience in this field of work.  

4. Refer to Section 013100 “Project Management and Coordination” for further 

requirements.  

B. Project Foreman: MC shall provide at least one (1) full time Project Foreman during each 

shift of work at each school; Foreman shall be able to make binding decisions, as they 

relate to the daily activities of their crew, as related to achieving the goals of the Project.  

C. Site Communications: MC shall provide Project Superintendent with a mobile phone, all 

costs and service charges paid for by MC; provide Construction Manager with contact 

number(s).  

D. Project Site Field Office: Provide site office facilities for this Contract’s Project 

Superintendent. Site Office shall be equipped with telephone w/answering machine, fax, 

and e-mail. Contact information shall be provided to the Construction Manager.  

1. The Owner reserves the right to seek reimbursement for temporary facilities not 

provided by this Prime Contract.  

E. Scope of Work: Work of the MC includes but is not limited to, the following:  

1. Coordination with other Prime Contracts, Owner and Construction Manager as 

required to adhere to and maintain approved Project Master Schedules. Prior to first 

payment, this includes submitting the Contractor’s Construction Schedule to the 

Construction Manager for preparation of the Project Master Schedule.  

2. All Mechanical demolition and new construction as indicated in the Contract 

Documents. 

3. Mechanical scope is identified in the Contract Documents which include but is not 

limited to ALL drawings, specifications, this multiple contract summary, etc. This 

contract includes furnishing and installing access doors for walls and ceiling as 

required, which may include fire rated conditions., Prior to the submission of shop 

drawings for mechanical curbs, survey all existing curbs for accurate measurements. 

Determination of new curb height shall be made in coordination with Contract 

Documentation.. 
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4. Prior to removal, survey condition of all existing roof top mechanical equipment 

scheduled to be removed and reinstalled and submit a report of the condition of 

each piece of existing equipment. Report shall include photographs and a location 

plan, and be submitted to the Architect and Construction Manager. 

5. Removal, safe storage off roof (or outside of work area, as coordinated with BE 

Contractor ), and reinstallation of all existing mechanical roof top equipment as 

indicated in the Contract Documents. Demolish existing curbs (following asbestos 

abatement by others) and provide and install new equipment curbs. 

6. Reinstallation mechanical scope includes all miscellaneous piping, ductwork 

extension, low voltage wiring, equipment, hardware and insulation required for a 

complete and functional reinstallation of existing rooftop equipment. Coordinate 

any new roof penetrations, if required, with BE Contractor. 

7. Reinstallation mechanical scope includes start-up, testing & balancing and 

recommissioning services for reinstalled mechanical equipment. Submit testing & 

balancing and commissioning reports to Architect and Construction Manager. 

8. Prime Contract shall understand that renovation work may require work to proceed 

while existing systems are required to be maintained; all cost associated with this 

sequence shall be anticipated, and incorporated into the Bid.  

a. MC shall be cognizant of phasing and sequencing conditions, that may require 

MC to make temporary connections or installations of heating system 

components, in order to maintain operation of existing/new system 

configuration(s). It shall be the Prime Contract’s responsibility to employ its 

own means and methods of accomplishing any such temporary conditions, at 

no additional cost to the owner.  

b. All new heating system components must be protected, from potential 

contamination, by any existing components that are still employed during 

system operation, should a partial existing/new configuration exist during the 

required heating period, September 15th – May 31st.  

9. Prime Contractor shall read and familiarized themselves with the Lead Sections of 

the Construction Documents. Lead-based paint has been identified to exist on 

specific areas/surfaces of the work located within the building(s), and when 

encountered the Prime Contractor shall follow all applicable regulations while 

working with this material.  

10. Prime Contractor shall read and familiarized themselves with the Asbestos Sections 

of the Construction Documents. Asbestos Containing Material is scheduled to be 

abated throughout specific areas of the building(s). Should ACM be encountered 

(after Abatement is completed), that may interfere with an installation; Prime 

Contractor shall cease work, and notify Construction Manager immediately.  

a. Penetrations not coordinated with the Prime Contractor responsible for 

asbestos abatement, prior to abatement of these spaces, shall become the 

responsibility of the respective Prime Contract requiring the penetration. 
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b. Contractor is required to review their work in the field prior to starting and 

advise if ACM is suspect on the work they intend to alter in anyway. There is no 

delay claim for lack of inspection of work. 

11. Environmental Protection: Provide protection, and conduct construction in ways and 

by methods that comply with environmental regulations and that minimize possible 

air, waterway, and subsoil contamination or pollution or other undesirable effects.  

a. Restrict use of noisemaking tools and equipment to hours that will minimize 

complaints from persons or firms on or near the Project site.  

12. The HVAC drawings are schematic in nature, and the MC will make adequate 

provisions to accommodate the actual field conditions without additional cost to 

the Owner.  

13. Document on the Record Drawings all ductwork openings and penetrations larger 

than 2 inches in diameter.  

14. Provide all demolition of Mechanical Systems indicated in the Construction 

Documents, and/or required for Work of this Prime Contract.  

a. Coordinate all demolition with Hazardous Materials documents.  

b. Coordinate with all other Prime Contracts regarding all removals required for 

the Project.  

c. Demolition of a system shall mean any and all components, removed in their 

entirety, to the point of origin or source.  

15. Provide valves, whether permanent or temporary, to permit shutoff and/or capping 

of systems to achieve the Work of this Prime Contract.  

16. Each Prime Contract shall be responsible for all respective SOG/SOD removals, and 

related infill thereof (doweled with #4 bar 16”o.c. unless otherwise detailed), that are 

not indicated on the Architectural Demolition plans.  

a. All concrete/masonry demolition shall be completed using wet saw methods.  

17. MC Contractor shall provide all Work associated with creating structural openings 

or penetrations requiring lintels, for their own work (i.e. ductwork and pipe or 

conduit penetrations). This applies to all openings/penetrations greater than 5-

inches through masonry or concrete walls. 

a. MC shall provide lintels and shop drawings for such openings for review by 

Design Team. MC shall indicate all required openings/penetrations requiring 

lintels on their Shop Drawings. Mechanical contractor is required to provide 

openings/penetrations on the coordination drawings that will require structural 

openings in accordance with the contract documents at no additional cost. 

Non-structural openings/penetrations, including those for convenience, shall 

be self-provided by the respective Prime Contractor.  

b. This assignment applies to new and existing construction areas.  

c. Refer to Structural documents for lintel type/size requirements and 

Architectural drawings for wall types. Walls not specifically identified in the 

documents are to be assumed as masonry construction.  

d. All openings/penetrations are to be identified on Record Drawings by the 

Prime Contract requiring the opening.  
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e. All scheduled exterior wall louver openings indicated on Architectural and/or 

Structural documents are to be created by this MC Contractor. MC shall supply 

and install louver.  

f. Exact physical locations shall be laid-out by MC for coordinated sequencing 

with other respective Prime Contractors.  

18. Provide cut and patch work related to that of this Prime Contract,, related to that of 

their Prime Contract, and at those areas specifically identified on the Construction 

Documents, regardless of trade creating the area to be patched.  

a. Each Prime Contract is responsible for all other respective Cutting & Patching 

required of their installations. Refer to Section 017329 “Cutting and Patching” 

for further information.  

b. Provide cut and patch for all affected materials at building interiors as required 

to provide access for relocation of existing or installation of new roof drains 

and rood drain leaders, to point of connection to existing piping or to building 

exterior, as indicated in Contract Documents. 

19. Provide new HVAC system(s), or modifications of existing system(s) as indicated in 

the Construction Documents, complete and fully operational.  

a. Furnish all disconnects and motor starters (including related “heaters, fuses, 

and phase protection relays”) for all equipment provided under this contract, 

for coordinated installation by EC.  

b.  Provide Instrumentation and Controls (Energy Management System) complete 

as indicated on the drawings or specifications: 

1)  Electrical Contractor shall provide line voltage power wiring to the control 

panels as indicated in the Contract Documents.  

2) EMS installer shall provide all low voltage wiring of controls, transformers, 

actuated dampers, motors, etc., as required for a complete operational 

system.  

c. Provide thermal insulation of all HVAC components provided by this Prime 

Contract.  

20. Final connections of utilities are by MC, EC or PC, unless noted or assigned 

otherwise.  

21. Provide sleeves required for piping penetrating walls, slabs and/or decks.  

22. Provide through-penetration fire stop systems at all penetrations made by MC.  MC 

Contractor shall maintain listed ratings of indicated assemblies. Provide repair of 

existing through-penetration fire stopping damaged by work of this Prime Contract.  

a. Sleeves with fire stopping are to be installed in sequence with fire-rated 

construction. This Prime Contract shall be responsible for installing fire 

stopping material at intersection of sleeve and constructed materials.  

23. Provide coordination with, and notification to, the Construction Manager for all 

specified testing, training, commissioning, etc., of the Work of this Prime Contract. 

Refer to Division 00 Section “Project Forms” for applicable documentation 

documents.  
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24. Substantial Completion: Clean all mechanical and plumbing installations and 

provided equipment at the time of Substantial Completion or as directed by 

Construction Manager.  

25. Coordinate all the preceding requirements, accordingly, with all applicable 

Alternates indicated in Section 012300 “Alternates”.  

F. Applicable Specification Sections: All specification Sections itemized below are to be 

provided complete by this Prime Contract, unless noted otherwise. In addition to these 

specifications, the contractor is required to review all specifications included in the 

overall contract that may contain related scope or detail for this specific contract.  

1. All Division 00 and 01 – Procurement and Contracting Requirements & General 

Requirements  

2. Division 03 – Concrete Division 

3. Division 09 – Finishes   

4. Division 22 – Plumbing  

5. Division 23 – Heating, Ventilating, and Air Conditioning  

 

 

END OF SECTION 011200 
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SECTION 01 21 00 – ALLOWANCES 
 
PART 1 - GENERAL 

 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
 

1.2 SUMMARY 
 

A. This Section includes administrative and procedural requirements governing allowances. 
1. Selected materials and equipment are specified in the Contract Documents by 

allowances.  In some cases, these allowances include installation.  Allowances have 
been established in lieu of additional requirements and to defer selection of actual 
materials and equipment to a later date when additional information is available for 
evaluation.  If necessary, additional requirements will be issued by Change Order. 
 

B. Types of allowances include the following: 
1. Lump-sum allowances. 
2. Contingency allowances. 

 
C. Related Sections:  The following Sections contain requirements that relate to this Section: 

1. Division 1 Section "Modification Procedures" specifies procedures for submitting and 
handling Change Orders. 

2. Division 1 Section "Quality Control Services" specifies procedures governing the use of 
allowances for inspection and testing. 
 

1.3 SELECTION AND PURCHASE 
 

A. At the earliest practical date after award of the Contract, advise the Architect of the date when 
the final selection and purchase of each product or system described by an allowance must be 
completed to avoid delaying the Work. 
 

B. At the Architect's request, obtain proposals for each allowance for use in making final 
selections.  Include recommendations that are relevant to performing the Work. 

 
 

C. Purchase products and systems selected by the Architect from the designated supplier 
 

1.4 SUBMITTALS 
 

A. Submit proposals for purchase of products or systems included in allowances, in the form 
specified for Change Orders. 
 

B. Submit invoices or delivery slips to show the actual quantities of materials delivered to the site 
for use in fulfillment of each allowance. 

 
 

1.5 CONTINGENCY ALLOWANCES 
 

A. Use the contingency allowance only as directed for the Owner's purposes and only by Change 
Orders that indicate amounts to be charged to the allowance. 
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B. The Contractor's overhead and profit, including costs for bonds and insurance, delivery, 
equipment rental and similar costs, for these allowances shall be included in the values of the 
general requirements of the contract sum and are not chargeable under allowance 
disbursement. 

 
 

C. At Project closeout, credit unused amounts remaining in the contingency allowance to the 
Owner by Change Order. 
 

1.6 UNUSED MATERIALS 
 

A. Return unused materials to the manufacturer or supplier for credit to the Owner, after 
installation has been completed and accepted. 
1. When requested by the Architect, prepare unused material for storage by Owner where it 

is not economically practical to return the material for credit.  When directed by the 
Architect, deliver unused material to the Owner's storage space.  Otherwise, disposal of 
unused material is the Contractor's responsibility. 
 

PART 2 - PRODUCTS (Not Used) 
 

PART 3 - EXECUTION 
 

3.1 EXAMINATION 
 

A. Examine products covered by an allowance promptly upon delivery for damage or defects. 
 

3.2 PREPARATION 
 

A. Coordinate materials and their installation for each allowance with related materials and 
installations to ensure that each allowance item is completely integrated and interfaced with 
related work. 
 

3.3 SCHEDULE OF ALLOWANCES  
A. Include a contingency allowance for each Base Bid according to the following schedule: 

 
1. Contract GC-01 – General Contract Work: Provide a Contingency Allowance of $27,000 

for use according to Owner’s instructions. 
2. Contract EC-01 – General Contract Work: Provide a Contingency Allowance of $3,000 for 

use according to Owner’s instructions. 
3. Contract MC-01 – General Contract Work: Provide a Contingency Allowance of $5,000 

for use according to Owner’s instructions. 
 
 
 
 

 
 

END OF SECTION 012100 



NANUET UNION FREE SCHOOL DISTRICT                                                                                                          BID ISSUE  

NANUET HIGH SCHOOL ELEVATOR ADDITION   AUGUST 2, 2022 

KSQ DESIGN PROJECT NO. 2111005.01 

 

UNIT PRICES 01 22 00 - 1 of 4 

SECTION 01 22 00 - UNIT PRICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for unit prices. 

B. Related Requirements: 

1. Section 01 26 00 "Contract Modification Procedures" for procedures for submitting and 
handling Change Orders. 

2. Section 01 45 00 "Quality Requirements" for general testing and inspecting requirements. 

1.3 DEFINITIONS 

A. Unit price is an amount incorporated in the Agreement, applicable during the duration of the 
Work as a price per unit of measurement for materials, equipment, or services, or a portion of 
the Work, added to or deducted from the Contract Sum by appropriate modification, if the scope 
of Work or estimated quantities of Work required by the Contract Documents are increased or 
decreased. 

1.4 PROCEDURES 

A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, 
overhead, and profit. 

B. Measurement and Payment:  See individual Specification Sections for work that requires 
establishment of unit prices.  Methods of measurement and payment for unit prices are 
specified in those Sections. 

C. Owner reserves the right to reject Contractor's measurement of work-in-place that involves use 
of established unit prices and to have this work measured, at Owner's expense, by an 
independent surveyor acceptable to Contractor. 

D. List of Unit Prices:  A schedule of unit prices is included in Part 3.  Specification Sections 
referenced in the schedule contain requirements for materials described under each unit price. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF UNIT PRICES 

General Contractor – GC-01 

A. Unit Price GC-01 #1: Abatement of ACM pipe insulation 

1. Description: Abatement of ACM floor Tile & Mastic (VAT) to be used as an add or 

deduct from base bid quantities.  

2. Unit of Measurement: Per Linear Foot (LF) of insulation  

B. Unit Price GC-01 #2: Unsuitable Soil Removal  

1. Description: All labor and material to excavate, haul, and dispose of any identified 

unsuitable soil off site to be used as an add to base bid quantities. NOTE: Unsuitable soil 

is not anticipated.  

2. Unit of Measurement: Per Cubic Yard (CY) of unsuitable soil.  

C. Unit Price GC-01 #3: Trench Rock Removal   

1. Description: All labor and material to excavate, haul, and dispose of any identified trench 

rock off site to be used as an add to base bid quantities. NOTE: Borings do not indicate 

the presence of rock.  

2. Unit of Measurement: Per Cubic Yard (CY) of trench rock.  

D. Unit Price GC-01 #4: Construction Debris Soil Removal   

1. Description: All labor and material to excavate, haul, and dispose of any identified 

construction debris in soil off site to be used as an add to base bid quantities. Debris 

includes, but is not limited to: Car parts, buried trash, and unknown drainage structures.    

2. Unit of Measurement: Per Cubic Yard (CY) of soil containing construction debris.  

Electrical Contractor – EC-01 

A. NONE NOTED  

Sitework Contractor – MC-01 

B. NONE NOTED  

 

 

END OF SECTION 01 22 00 
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SECTION 012500 - SUBSTITUTION PROCEDURES 
 
PART 1 - GENERAL 

 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
 

1.2 SUMMARY 
 

A. This Section includes administrative and procedural requirements for handling requests for 
substitutions made after award of the Contract. 
1. Single General Contracts:  Provisions of this Section apply to the construction activities of 

General Contractor. 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 
1. Division 1 Section "Submittals" specifies requirements for submitting the Contractor's 

Construction Schedule and the Submittal Schedule. 
2. Division 1 Section "Materials and Equipment" specifies requirements governing the 

Contractor's selection of products and product options. 
 

1.3 DEFINITIONS 
 

A. Definitions in this Article do not change or modify the meaning of other terms used in the 
Contract Documents. 

 
B. Substitutions:  Changes in products, materials, equipment, and methods of construction 

required by the Contract Documents proposed by the Contractor after award of the Contract are 
considered to be requests for substitutions.  The following are not considered to be requests for 
substitutions: 

1. Substitutions requested during the bidding period, and accepted by Addendum prior to 
award of the Contract, are included in the Contract Documents and are not subject to 
requirements specified in this Section for substitutions. 

2. Revisions to the Contract Documents requested by the Owner or Architect. 
3. Specified options of products and construction methods included in the Contract 

Documents. 
4. The Contractor's determination of and compliance with governing regulations and orders 

issued by governing authorities. 
 

1.4 SUBMITTALS 
 

A. Substitution Request Submittal:  The Architect will consider requests for substitution if received 
within 15 days after commencement of the Work.  Requests received more than 15 days after 
commencement of the Work may be considered or rejected at the discretion of the Architect. 
1. Submit 3 copies of each request for substitution for consideration.  Submit requests in the 

form and according to procedures required for change-order proposals. See 00 43 25 for 
the Substitution Request From.  

2. Identify the product or the fabrication or installation method to be replaced in each 
request.  Include related Specification Section and Drawing numbers. 

3. Provide complete documentation showing compliance with the requirements for 
substitutions, and the following information, as appropriate: 
a. Coordination information, including a list of changes or modifications needed to 

other parts of the Work and to construction performed by the Owner and separate 
contractors, that will be necessary to accommodate the proposed substitution. 
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b. A detailed comparison of significant qualities of the proposed substitution with 
those of the Work specified.  Significant qualities may include elements, such as 
performance, weight, size, durability, and visual effect. 

c. Product Data, including Drawings and descriptions of products and fabrication and 
installation procedures. 

d. Samples, where applicable or requested. 
e. A statement indicating the substitution's effect on the Contractor's Construction 

Schedule compared to the schedule without approval of the substitution.  Indicate 
the effect of the proposed substitution on overall Contract Time. 

f. Cost information, including a proposal of the net change, if any in the Contract 
Sum. 

g. The Contractor's certification that the proposed substitution conforms to 
requirements in the Contract Documents in every respect and is appropriate for the 
applications indicated. 

h. The Contractor's waiver of rights to additional payment or time that may 
subsequently become necessary because of the failure of the substitution to 
perform adequately. 

 
4. Architect's Action:  If necessary, the Architect will request additional information or 

documentation for evaluation within one week of receipt of a request for substitution.  The 
Architect will notify the Contractor of acceptance or rejection of the substitution within 2 
weeks of receipt of the request, or one week of receipt of additional information or 
documentation, whichever is later.  Acceptance will be in the form of a change order. 
a. Use the product specified if the Architect cannot make a decision on the use of a 

proposed substitute within the time allocated. 
 

PART 2 - PRODUCTS 
 

2.1 SUBSTITUTIONS 
 

A. Conditions:  The Architect will receive and consider the Contractor's request for substitution 
when one or more of the following conditions are satisfied, as determined by the Architect.  If 
the following conditions are not satisfied, the Architect will return the requests without action 
except to record noncompliance with these requirements. 

 

1. Extensive revisions to the Contract Documents are not required. 
2. Proposed changes are in keeping with the general intent of the Contract Documents. 
3. The request is timely, fully documented, and properly submitted. 
4. The specified product or method of construction cannot be provided within the Contract 

Time.  The Architect will not consider the request if the product or method cannot be 
provided as a result of failure to pursue the Work promptly or coordinate activities 
properly. 

5. The request is directly related to an "or-equal" clause or similar language in the Contract 
Documents. 

6. The requested substitution offers the Owner a substantial advantage, in cost, time, 
energy conservation, or other considerations, after deducting additional responsibilities 
the Owner must assume.  The Owner's additional responsibilities may include 
compensation to the Architect for redesign and evaluation services, increased cost of 
other construction by the Owner, and similar considerations. 

7. The specified product or method of construction cannot receive necessary approval by a 
governing authority, and the requested substitution can be approved. 

8. The specified product or method of construction cannot be provided in a manner that is 
compatible with other materials and where the Contractor certifies that the substitution 
will overcome the incompatibility. 
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9. The specified product or method of construction cannot be coordinated with other 
materials and where the Contractor certifies that the proposed substitution can be 
coordinated. 

10. The specified product or method of construction cannot provide a warranty required by 
the Contract Documents and where the Contractor certifies that the proposed substitution 
provides the required warranty. 

11. Where a proposed substitution involves more than one general contractor, each 
contractor shall cooperate with the other contractors involved to coordinate the Work, 
provide uniformity and consistency, and assure compatibility of products. 

 
B. The Contractor's submittal and the Architect's acceptance of Shop Drawings, Product Data, or 

Samples for construction activities not complying with the Contract Documents do not constitute 
an acceptable or valid request for substitution, nor do they constitute approval. 
 

PART 3 - EXECUTION (Not Applicable) 
 

END OF SECTION 012500 
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SECTION 012600 – CONTRACT MODIFICATION PROCEDURES 
 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 
 A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 
 
1.2 SUMMARY 
 
 A. This Section specifies administrative and procedural requirements for handling and 

processing contract modifications. 
 
  1. Multiple Prime Contracts:  Provisions of this Section apply to the work of each 

prime contractor. 
 
 B. Related Sections:  The following Sections contain requirements that relate to this Section: 
 
  1. Division 1 Section "Submittals" for requirements for the Contractor's Construction 

Schedule. 
  2. Division 1 Section "Applications for Payment" for administrative procedures 

governing Applications for Payment. 
  3. Division 1 Section "Substitutions" for administrative procedures for handling 

requests for substitutions made after award of the Contract. 
 
1.3 MINOR CHANGES IN THE WORK 
 
 A. The Architect will issue supplemental instructions authorizing minor changes in the Work, 

not involving adjustment to the Contract Sum or Contract Time, on AIA Form G710, 
Architect's Supplemental Instructions. 

 
1.4 SUBMITTALS 
 
 A. Every change or allowance proposal (regardless of whom initiated) will be accompanied 

by the following information: 
 
  1.  Labor Rate worksheet (attached at the end of this section) must be filled out 

for each trade and notarized with the required supporting documentation.  
 
  2.  Full itemized breakdown: All proposals to be broken down by material, labor, 

man hours, quantities, unit prices, overhead, profit, subcontractor, and supplier 
quotes attached.  

 
 3.  If the contractor fails to submit this required information timely, it will be 

cause for delay and will be addressed as such under the applicable sections of 
the contract.   

 
1.5 CHANGE ORDER PROPOSAL REQUESTS 
 
 A. Owner-Initiated Proposal Requests:  The Architect will issue a detailed description of 

proposed changes in the Work that will require adjustment to the Contract Sum or 
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Contract Time.  If necessary, the description will include supplemental or revised 
Drawings and Specifications. 

 
  1. Proposal requests issued by the Architect are for information only.  Do not 

consider them as an instruction either to stop work in progress or to execute the 
proposed change. 

 
  2. Within 10 days of receipt of a proposal request, submit an estimate of cost 

necessary to execute the change to the Architect for the Owner's review. 
 
   a. Include an itemized list of quantities of products required and unit costs, 

with the total amount of purchases to be made.  Furnish survey data and 
backup paperwork to substantiate quantities. Separate labor hours by 
trade and indicate labor rate.  

   b. Indicate applicable taxes, delivery charges, equipment rental, and 
amounts of trade discounts. 

 
   c. Include a statement indicating the effect the proposed change in the 

Work will have on the Contract Time. 
 
 B. Contractor-Initiated Proposals:  When latent or unforeseen conditions require 

modifications to the Contract, the Contractor may propose changes by submitting a 
request for a change to the Architect. 

 
  1. Include a statement outlining the reasons for the change and the effect of the 

change on the Work.  Provide a complete description of the proposed change.  
Indicate the effect of the proposed change on the Contract Sum and Contract 
Time. 

  2. Include an itemized list of quantities of products required and unit costs, with the 
total amount of purchases to be made.  Furnish survey data to substantiate 
quantities. 

  3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of 
trade discounts. 

  4. Comply with requirements in Section "Product Substitutions" if the proposed 
change requires substitution of one product or system for a product or system 
specified. 

 
 C. Proposal Request Form:  Use AIA Document G709 for Change Order Proposal 

Requests. 
 
1.6 ALLOWANCES 
 
 A. Allowance Adjustment:  For allowance-cost adjustment, base each Change Order 

Proposal on the difference between the actual purchase amount and the allowance, 
multiplied by the final measurement of work-in-place.  Where applicable, include 
reasonable allowances for cutting losses, tolerances, mixing wastes, normal product 
imperfections, and similar margins. 

 
  1. Include installation costs in the purchase amount only where indicated as part of 

the allowance. 
  2. When requested, prepare explanations and documentation to substantiate the 

margins claimed. 
  3. Submit substantiation of a change in scope of work claimed in the Change Orders 

related to unit-cost allowances. 
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  4. The Owner reserves the right to establish the actual quantity of work-in-place by 
independent quantity survey, measure, or count. 

  5. Contractor’s overhead and profit, including costs for bonds & insurances, for 
these allowances shall be included in the values of the general requirements of 
contract sum and are not chargeable under allowance disbursement. 

 
 B. Submit claims for increased costs because of a change in scope or nature of the 

allowance described in the Contract Documents, whether for the purchase order amount 
or the Contractor's handling, labor, installation, overhead, and profit.  Submit claims 
within 15 days of receipt of the Change Order or Construction Change Directive 
authorizing work to proceed.  The Owner will reject claims submitted later than 15 days. 

 
  1. Do not include the Contractor's or subcontractor's indirect expense in the Change 

Order cost amount unless it is clearly shown that the nature or extent of work has 
changed from what could have been foreseen from information in Contract 
Documents. 

  2. No change to the Contractor's indirect expense is permitted for selection of 
higher or lower-priced materials or systems of the same scope and nature as 
originally indicated. 

 
1.7 CONSTRUCTION CHANGE DIRECTIVE 
 
 A. Construction Change Directive:  When the Owner and the Contractor disagree on the 

terms of a Proposal Request, the Architect may issue a Construction Change Directive 
on AIA Form G734.  The Construction Change Directive instructs the Contractor to 
proceed with a change in the Work, for subsequent inclusion in a Change Order. 

 
  1. The Construction Change Directive contains a complete description of the 

change in the Work.  It also designates the method to be followed to determine 
change in the Contract Sum or Contract Time. 

 
 B. Documentation:  Maintain detailed records on a time and material basis of work required 

by the Construction Change Directive. 
 
  1. After completion of the change, submit an itemized account and supporting data 

necessary to substantiate cost and time adjustments to the Contract. 
 
1.8 CHANGE ORDER PROCEDURES 
 
 A. Upon the Owner's approval of a Proposal Request, the Architect will issue a Change 

Order for signatures of the Owner and the Contractor on AIA Form G731. 
 
 
 
 
PART 2 - PRODUCTS (Not Applicable) 
 
 
 
PART 3 - EXECUTION (Not Applicable) 
 
 
 
 END OF SECTION 012600 
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SECTION 012900 – PAYMENT PROCEDURES 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements governing each prime 
contractor's Applications for Payment. 

1. Coordinate the Schedule of Values and Applications for Payment with the Contractor's 
Construction Schedule, Submittal Schedule, and List of Subcontracts. 

B. Related Sections:  The following Sections contain requirements that relate to this Section. 

1. Schedules:  The Contractor's Construction Schedule and Submittal Schedule are 
specified in Division 1 Section "Submittals." 

1.3 SCHEDULE OF VALUES 

A. Coordination:  Each prime Contractor shall coordinate preparation of its Schedule of Values for 
its part of the Work with preparation of the Contractors' Construction Schedule. 

1. Correlate line items in the Schedule of Values with other required administrative 
schedules and forms, including: 

a. Contractor's Construction Schedule. 
b. Application for Payment forms, including Continuation Sheets. 
c. List of subcontractors. 
d. Schedule of allowances. 
e. Schedule of alternates. 
f. Schedule of submittals. 

2. Submit the Schedule of Values to the Construction Manager within 10 days of receipt of 
Letter of Intent but no later than 7 days before the date scheduled for submittal of the 
initial Applications for Payment. 

B. Format and Content:  Use the Project Manual table of contents as a guide to establish the 
format for the Schedule of Values.  Provide at least one line item for each Specification Section. 

1. Identification:  Include the following Project identification on the Schedule of Values: 

a. Project name and location. 
b. Name of the Architect. 
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c. Project number. 
d. Contractor's name and address. 
e. Date of submittal. 

2. Arrange the Schedule of Values in tabular form with separate columns to indicate the 
following for each item listed: 

a. Related Specification Section or Division. 
b. Description of Work. 
c. Name of subcontractor. 
d. Name of manufacturer or fabricator. 
e. Name of supplier. 
f. Change Orders (numbers) that affect value. 
g. Dollar value. 

    1) Percentage of Contract Sum to nearest one-hundredth percent, 
adjusted to total 100 percent. 

3. Provide a breakdown of the Contract Sum in sufficient detail to facilitate continued 
evaluation of Applications for Payment and progress reports.  Coordinate with the Project 
Manual table of contents.  Break principal subcontract amounts down into several line 
items. All items to have separate material and labor lines. Front end items will be broken 
out separately and have categories for bonds, insurance, submittals, field supervision, 
project management, cleanup, final cleanup (allowance – last page / entry). Balance of 
items separated by spec section and / or work activity (as directed by ARCHITECT).  

4. Round amounts to nearest whole dollar; the total shall equal the Contract Sum. 
5. Provide a separate line item in the Schedule of Values for each part of the Work where 

Applications for Payment may include materials or equipment, purchased or fabricated 
and stored, but not yet installed. 

a. Differentiate between items stored on-site and items stored off-site.  Include 
requirements for insurance and bonded warehousing, if required. 

6. Provide separate line items on the Schedule of Values for initial cost of the materials, for 
each subsequent stage of completion, and for total installed value of that part of the 
Work. 

7. Unit-Cost Allowances:  Show the line-item value of unit-cost allowances, as a product of 
the unit cost, multiplied by the measured quantity.  Estimate quantities from the best 
indication in the Contract Documents. 

8. Margins of Cost:  Show line items for indirect costs and margins on actual costs only when 
such items are listed individually in Applications for Payment.  Each item in the Schedule of 
Values and Applications for Payment shall be complete.  Include the total cost and 
proportionate share of general overhead and profit margin for each item. 

a. Temporary facilities and other major cost items that are not direct cost of actual 
work-in-place may be shown either as separate line items in the Schedule of 
Values or distributed as general overhead expense, at the Contractor's option. 

9. Schedule Updating:  Update and resubmit the Schedule of Values prior to the next 
Applications for Payment when Change Orders or Construction Change Directives result 
in a change in the Contract Sum. 
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1.4 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment shall be consistent with previous applications and payments as 
certified by the Architect and paid for by the Owner. 

1. The initial Application for Payment, the Application for Payment at time of Substantial 
Completion, and the final Application for Payment involve additional requirements. 

B. Payment-Application Times:  Each progress-payment date is indicated in the Agreement.  The 
period of construction Work covered by each Application for Payment is the period indicated in 
the Agreement. 

C. Payment-Application Times:  The date for each progress payment is as designated by the 
Owner – typically the last Friday of the month).  The period covered by each Application for 
Payment is the previous month. Contractors will submit their pencil copy of the 25th of the 
month. Late applications will not be processed until the next months billing period.  

D. Payment-Application Forms:  Use AIA Document G732/CMa and Continuation Sheets G703 as 
the form for Applications for Payment. 

1. Separate Continuation Sheets shall be provided for work which takes place on each 
building, which will detail that portion of the contract which is attributable to the specific 
building.  The appropriate S.E.D. project number shall be shown on the top of each 
continuation form. 

E. Application Preparation:  Complete every entry on the form.  Include notarization and execution 
by a person authorized to sign legal documents on behalf of the Contractor.  The Architect will 
return incomplete applications without action. 

1. Entries shall match data on the Schedule of Values and the Contractor's Construction 
Schedule.  Use updated schedules if revisions were made. 

2. Include amounts of Change Orders and Construction Change Directives issued prior to 
the last day of the construction period covered by the application. 

3. Provide copies of payrolls which are signed and notarized documenting compliance with 
prevailing wage laws. Payroll for Prime Contractors is required from the 25th of the 
previous month to the 24th of the current month. Payroll for Subcontractors is required 
from the 16th of the previous month to the 15th of the current month.  

4. Provide copies of lien waivers for the previous payment. Include certificate of monthly 
payment for subcontractors for the previous month.  

F. Transmittal:  Submit 5 signed and notarized original copies of each Application for Payment to 
the Architect by a method ensuring receipt within 24 hours.  Each copy shall be complete, 
including waivers of lien, certified payroll, OSHA 10 cards, and similar attachments, when 
required. Application for payments without the required backup will not be signed by the 
Architect, or owner and thus will not be processed.  

G. Waivers of Mechanics Lien:  With each Application for Payment, submit waivers of mechanics 
liens from subcontractors, sub-subcontractors and suppliers for the construction period covered 
by the previous application. 

1. Submit partial waivers on each item for the amount requested, prior to deduction for 
retainage, on each item. 

2. When an application shows completion of an item, submit final or full waivers. 
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3. The Owner reserves the right to designate which entities involved in the Work must 
submit waivers. 

a. Submit final Applications for Payment with or preceded by final waivers from every 
entity involved with performance of the Work covered by the application who is 
lawfully entitled to a lien. 

4. Waiver Forms:  Submit waivers of lien on forms, and executed in a manner, acceptable to 
the Owner. 

H. Initial Application for Payment:  Administrative actions and submittals, that must precede or 
coincide with submittal of the first Application for Payment include the following.  The initial 
payment application will not be processed until all of these actions and submittals have been 
received by the Architect.  When preliminary submissions are received with the initial application 
(items 4 and 7), the final submission for these items must be received and approved by the 
Architect prior to submission of the second application for payment. 

1. List of subcontractors. 
2. List of principal suppliers and fabricators. 
3. Schedule of Values. 
4. Contractor's Construction Schedule (preliminary if not final). 
5. Schedule of principal products. 
6. Schedule of unit prices. 
7. Submittal Schedule (preliminary if not final). 
8. List of Contractor's staff assignments. 
9. List of Contractor's principal consultants. 
10. Copies of building permits. 
11. Copies of authorizations and licenses from governing authorities for performance of the 

Work. 
12. Initial progress report. 
13. Report of preconstruction meeting. 
14. Certificates of insurance and insurance policies. 
15. Performance and payment bonds. 
16. Data needed to acquire the Owner's insurance. 
17. Initial settlement survey and damage report, if required. 

I. Application for Payment at Substantial Completion:  Following issuance of the Certificate of 
Substantial Completion, submit an Application for Payment. 

1. This application shall reflect Certificates of Partial Substantial Completion issued 
previously for Owner occupancy of designated portions of the Work. 

2. Administrative actions and submittals that shall precede or coincide with this application 
include: 

a. Occupancy permits and similar approvals. 
b. Warranties (guarantees) and maintenance agreements. 
c. Test/adjust/balance records. 
d. Maintenance instructions. 
e. Meter readings. 
f. Startup performance reports. 
g. Changeover information related to Owner's occupancy, use, operation, and 

maintenance. 
h. Final cleaning. 
i. Application for reduction of retainage and consent of surety. 
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j. Advice on shifting insurance coverages. 
k. Final progress photographs. 
l. List of incomplete Work, recognized as exceptions to Architect's Certificate of 

Substantial Completion. 

J. Final Payment Application:  Administrative actions and submittals that must precede or coincide 
with submittal of the final Application for Payment include the following: 

1. Completion of Project closeout requirements. 
2. Completion of items specified for completion after Substantial Completion. 
3. Ensure that unsettled claims will be settled. 
4. Ensure that incomplete Work is not accepted and will be completed without undue delay. 
5. Transmittal of required Project construction records to the Owner. 
6. Certified property survey. 
7. Proof that taxes, fees, and similar obligations were paid. 
8. Removal of temporary facilities and services. 
9. Removal of surplus materials, rubbish, and similar elements. 
10. Change of door locks to Owner's access. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable) 
  
 
 

END OF SECTION 012900 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and supervisory requirements necessary for coordinating 
construction operations including, but not necessarily limited to, the following: 

1. General project coordination procedures. 
2. Conservation. 
3. Coordination Drawings. 
4. Administrative and supervisory personnel. 
5. Cleaning and protection. 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 

1. Division 1 Section "Project Meetings" for progress meetings, coordination meetings, and 
pre-installation conferences. 

2. Division 1 Section "Submittals" for preparing and submitting the Contractor's Construction 
Schedule. 

3. Division 1 Section "Materials and Equipment" for coordinating general installation. 
4. Division 1 Section "Contract Closeout" for coordinating contract closeout. 

1.3 COORDINATION 

A. Coordinate construction operations included in various Sections of these Specifications to 
assure efficient and orderly installation of each part of the Work.  Coordinate construction 
operations included under different Sections that depend on each other for proper installation, 
connection, and operation. 

1. Schedule construction operations in the sequence required to obtain the best results 
where installation of one part of the Work depends on installation of other components, 
before or after its own installation. 

2. Coordinate installation of different components to assure maximum accessibility for 
required maintenance, service, and repair. 

3. Make provisions to accommodate items scheduled for later installation. 
4. Each Prime Contractor is required to coordinate with the General Contract #1, and be on 

site as walls are being built to lay out all penetrations to walls under construction and 
install their roughing as the walls are progressing. 
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B. Where necessary, prepare memoranda for distribution to each party involved, outlining special 
procedures required for coordination.  Include such items as required notices, reports, and 
attendance at meetings. 

1. Prepare similar memoranda for the Owner and separate contractors where coordination 
of their work is required. 

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative 
procedures with other construction activities to avoid conflicts and assure orderly progress of 
the Work.  Such administrative activities include, but are not limited to, the following: 

1. Preparation of schedules. 
2. Installation and removal of temporary facilities. 
3. Processing of submittals and photocopying/delivery to affected contractors. 
4. Progress meetings. 
5. Project closeout activities. 

D. Conservation:  Coordinate construction operations to assure that operations are carried out with 
consideration given to conservation of energy, water, and materials. 

1. Salvage materials and equipment involved in performance of, but not actually 
incorporated in, the Work. 

1.4 SUBMITTALS 

A. Coordination Drawings:  Prepare coordination drawings where careful coordination is needed 
for installation of products and materials fabricated by separate entities.  Prepare coordination 
drawings where limited space availability necessitates maximum utilization of space for efficient 
installation of different components. 

1. Show the relationship of components shown on separate Shop Drawings. 
2. Indicate required installation sequences. 
3. Comply with requirements contained in Section "Submittals." 
4. A coordination meeting with all Prime Contractors to review completed coordination 

drawings will be held within 30 days of Contract award. 

B. Staff Names:  Within 15 days of commencement of construction operations, submit a list of the 
Contractor's principal staff assignments, including the superintendent and other personnel in 
attendance at the Project Site.  Identify individuals and their duties and responsibilities.  List 
their addresses and telephone numbers. 

1. Post copies of the list in the Project meeting room, the temporary field office, and each 
temporary telephone. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 GENERAL COORDINATION PROVISIONS 
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A. Inspection of Conditions:  Require the Installer of each major component to inspect both the 
substrate and conditions under which Work is to be performed.  Do not proceed until 
unsatisfactory conditions have been corrected in an acceptable manner. 

B. Coordinate temporary enclosures with required inspections and tests to minimize the necessity 
of uncovering completed construction for that purpose. 

3.2 CLEANING AND PROTECTION 

A. Each Prime Contractor is to clean and protect construction in progress and adjoining materials 
in place, during handling and installation.  Apply protective covering where required to assure 
protection from damage or deterioration at Substantial Completion. 

B. Clean and provide maintenance on completed construction as frequently as necessary through 
the remainder of the construction period.  Adjust and lubricate operable components to assure 
operability without damaging effects. 

C. Limiting Exposures:  Supervise construction operations to assure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or 
otherwise deleterious exposure during the construction period.  Where applicable, such 
exposures include, but are not limited to, the following: 

1. Excessive static or dynamic loading. 
2. Excessive internal or external pressures. 
3. Excessively high or low temperatures. 
4. Thermal shock. 
5. Excessively high or low humidity. 
6. Air contamination or pollution. 
7. Water or ice. 
8. Solvents. 
9. Chemicals. 
10. Light. 
11. Radiation. 
12. Puncture. 
13. Abrasion. 
14. Heavy traffic. 
15. Soiling, staining, and corrosion. 
16. Bacteria. 
17. Rodent and insect infestation. 
18. Combustion. 
19. Electrical current. 
20. High-speed operation. 
21. Improper lubrication. 
22. Unusual wear or other misuse. 
23. Contact between incompatible materials. 
24. Destructive testing. 
25. Misalignment. 
26. Excessive weathering. 
27. Unprotected storage. 
28. Improper shipping or handling. 
29. Theft. 
30. Vandalism. 
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END OF SECTION 013100 
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SECTION 013119 - PROJECT MEETINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements for project meetings, 
including, but not limited to, the following: 

1. Preconstruction conferences. 
2. Preinstallation conferences. 
3. Progress meetings. 
4. Coordination meetings. 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 

1. Division 1 Section "Coordination" for procedures for coordinating project meetings with 
other construction activities. 

2. Division 1 Section "Submittals" for submitting the Contractor's Construction Schedule. 

1.3 PRECONSTRUCTION CONFERENCE  

A. A preconstruction conference will be scheduled before starting construction, at a time 
convenient to the Owner and the Architect and construction manager, but no later than 14 days 
after execution of the Agreement.  The conference will be held at the Project Site or another 
convenient location.   

B. Attendees:  Authorized representatives of the Owner, Architect, construction manager and their 
consultants; the Contractor and its superintendent; major subcontractors; manufacturers; 
suppliers; and other concerned parties shall attend the conference.  All participants at the 
conference shall be familiar with the Project and authorized to conclude matters relating to the 
Work. 

C. Agenda:  Discuss items of significance that could affect progress, including the following: 

1. Tentative construction schedule. 
2. Critical work sequencing. 
3. Designation of responsible personnel. 
4. Procedures for processing field decisions and Change Orders. 
5. Procedures for processing Applications for Payment. 
6. Distribution of Contract Documents. 
7. Submittal of Shop Drawings, Product Data, and Samples. 
8. Preparation of record documents. 
9. Use of the premises. 
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10. Parking availability. 
11. Office, work, and storage areas. 
12. Equipment deliveries and priorities. 
13. Safety procedures. 
14. First aid. 
15. Security. 
16. Housekeeping. 
17. Working hours. 

D. Reporting:  Construction Manager shall prepare and issue minutes to attendees and interested 
parties. 

1.4 PREINSTALLATION CONFERENCES 

A. Conduct a pre-installation conference at the Project Site before each construction activity that 
requires coordination with other construction. 

B. Attendees:  The Installer and representatives of the Prime Contractor, manufacturers and 
fabricators involved in or affected by the installation, and its coordination or integration with 
other materials and installations that have preceded or will follow, shall attend the meeting.  
Advise the Construction Manager of scheduled meeting dates. 

1. Review the progress of other construction activities and preparations for the particular 
activity under consideration at each pre-installation conference, including requirements 
for the following: 

a. Contract Documents. 
b. Options. 
c. Related Change Orders. 
d. Purchases. 
e. Deliveries. 
f. Shop Drawings, Product Data, and quality-control samples. 
g. Review of mockups. 
h. Possible conflicts. 
i. Compatibility problems. 
j. Time schedules. 
k. Weather limitations. 
l. Manufacturer's recommendations. 
m. Warranty requirements. 
n. Compatibility of materials. 
o. Acceptability of substrates. 
p. Temporary facilities. 
q. Space and access limitations. 
r. Governing regulations. 
s. Safety. 
t. Inspecting and testing requirements. 
u. Required performance results. 
v. Recording requirements 
w. Protection. 

2. Record significant discussions and agreements and disagreements of each conference 
and the approved schedule.  Promptly distribute the record of the meeting to everyone 
concerned, including the Owner and the Architect. 
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3. Do not proceed with the installation if the conference cannot be successfully concluded.  
Initiate whatever actions are necessary to resolve impediments to performance of Work 
and reconvene the conference at the earliest feasible date. 

4. Reporting:  Prime Contractor or Installer shall issue minutes to attendees, Owner and 
Architect, and construction manager. 

1.5 PROGRESS MEETINGS 

A. Progress meetings will be held at the Project Site on a weekly basis.   

B. Attendees:  In addition to representatives of the Owner and the Architect and Construction 
Manager, each Prime Contractor shall be represented at these meetings.  Attendance is 
mandatory at each meeting and a penalty sum of $500.00 per missed meeting will be 
assessed to the Prime Contractor not attending without prior written authorization from 
the Architect. This sum can be deducted from the contractors Schedule of Values.  
Subcontractors, suppliers, or other entities will be invited at the discretion of the Owner and the 
Architect. All participants at the conference shall be familiar with the Project and authorized to 
conclude matters relating to the Work. 

C. Agenda:  Review and correct or approve minutes of the previous progress meeting.  Review 
other items of significance that could affect progress.  Include topics for discussion as 
appropriate to the status of the Project. 

1. Contractor's Construction Schedule:  Review progress since the last meeting.  Determine 
where each activity is in relation to the Contractor's Construction Schedule, whether on 
time or ahead or behind schedule.  Determine how construction behind schedule will be 
expedited; secure commitments from parties involved to do so.  Discuss whether 
schedule revisions are required to insure that current and subsequent activities will be 
completed within the Contract Time. 

2. Review the present and future needs of each entity present, including the following: 

a. Interface requirements. 
b. Time. 
c. Sequences. 
d. Status of submittals. 
e. Deliveries. 
f. Off-site fabrication problems. 
g. Access. 
h. Site utilization. 
i. Temporary facilities and services. 
j. Hours of work. 
k. Hazards and risks. 
l. Housekeeping. 
m. Quality and work standards. 
n. Change Orders. 
o. Documentation of information for payment requests. 

D. Reporting:  Approximately 5 days after each meeting, Construction Manager will prepare and 
distribute minutes of the meeting to each party present and to parties who should have been 
present.  Include a brief summary, in narrative form, of progress since the previous meeting and 
report. 
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1.6 COORDINATION MEETINGS 

A. Conduct project coordination meetings at regular intervals convenient for all parties involved.  
Project coordination meetings are in addition to specific meetings held for other purposes, such 
as regular progress meetings and special pre-installation meetings. 

B. Request representation at each meeting by every party currently involved in coordination or 
planning for the construction activities involved. 

C. Record meeting results and distribute copies to everyone in attendance and to others affected 
by decisions or actions resulting from each meeting. 

D. The Owner’s Field Manager will conduct daily meetings with all prime contractors performing 
work. The purpose of the meeting is to provide the opportunity for each prime contractor to 
communicate to the Field Manager any items relating to their respective construction activity for 
that day (request for shutdown, deliveries, etc.) The meetings will commence from 7:00 o’clock 
am until 7:30 o’clock am. The foreman of each Prime Contractor must attend. These meetings 
are generally informal. The Field Manager will keep minutes of these meetings when 
appropriate and will be available upon request. 

1.7 SAFETY MEETINGS 

A. Each Prime Contractor will be responsible to conduct safety meetings on a regular basis (but 
not less than three times during any thirty day period.) 

B. Minutes of the Safety Meeting must be submitted to the construction manager within 4 business 
days. Failure to conduct and submit meeting minutes will be grounds to reject the Prime 
Contractor’s progress payment. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 013119 
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SECTION 01 31 50 - SAFETY AND HEALTH 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 PROJECT SITE SAFETY 

A. The Prime Contractor, not the Architect, is responsible for Project site safety.  

1.3 SAFETY AND HEALTH REGULATIONS 

A. The Prime Contractor, and any entity working for the Prime Contractor, shall comply with 

the U.S. Department of Labor Safety and Health Regulations for construction 

promulgated under the Occupational Safety and Health Act of 1970 (PL 91-54), latest 

revisions and with the latest requirements of the “Right to Know” laws and the New York 

State Labor Law. 

B. In order to protect the general public and the lives and health of his/her employees under 

the Contract, the Prime Contractor shall comply with all pertinent provisions of the latest 

issues of the Federal Register, Bureau of Labor Standards, Safety and Health Regulations; 

New York State Industrial Code Rule 30 pertaining to Tunneling Operations; New York 

State Industrial Code Rule 23 pertaining to Trenching Operations; and the “Manual of 

Accident Prevention in Construction” issued by the Associated General Contractors of 

America, Inc., and shall maintain an accurate record of all cases of death, occupational 

disease, and  injury requiring medical attention or causing loss of time from work under 

this Contract.  In case of a conflict between the above noted authorities the most 

stringent shall prevail. 

C. The Prime Contractor shall have on the project site at all times, while work is in progress, 

at least one person skilled in safety and health procedures and familiar with State and 

Federal safety and health regulations whose responsibility shall be to observe methods 

and procedures.  He shall have the duty and authority to stop and correct all unsafe and 

unhealthy conditions. 

D. Toxic, noxious or otherwise hazardous fumes, gases or dusts, etc. from welding, 

cadwelding, painting, grinding, sawing, sweeping or any other operations shall be kept 

to the absolute minimum and shall be vented directly to the outside by the Contractor, 

and only used when authorized by the Architect. 
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E. The Prime Contractor to submit to the Architect, prior to first payment application 

approval, 2 copies of Material Safety and Data Sheets (MSDS) for all material used on 

site.  The Prime Contractor shall also keep one (1) complete set of Material Safety and 

Data Sheets (MSDS) onsite at all times. 

1. These reference materials shall be updated continuously throughout the Project, 

as additional materials are added to/brought to the Project site. 

1.4 SAFETY AND FIRST AID 

A. The Prime Contractor shall at all times exercise caution of his/her operations and shall be 

responsible for the safety and protection of all persons on or about the site arising out 

of or relating to his/her Work.  All hazards shall be avoided or guarded in accordance 

with the provisions of the Manual of Accident Prevention in Construction of the AGCA, 

unless such provisions contravene local law.  The safety provisions of all applicable laws, 

codes and ordinances shall be observed. 

B. The Prime Contractor shall provide and maintain at the Site, at each location where work 

is in progress, as part of his/her plant, an approved first aid kit.  Ready access thereto 

shall be provided at all times when persons are employed on the work site. 

C. The Prime Contractor shall take due precautions against infectious diseases and shall 

arrange for the immediate isolation and removal from the Site of any employee who 

becomes ill or is injured while engaged on the work site. 

D. The Prime Contractor shall, upon request of the Architect, immediately correct all 

conditions that constitute a clear and present danger to persons as interpreted by the 

Architect.  If such danger is not so corrected, the Owner or the Architect will employ other 

persons to do such work and the expense thereof shall be deducted from any monies 

due or to become due to the Prime Contractor.  

E. Clean up of the Prime Contractor’s, and/or their subcontractor’s, materials and/or debris 

shall be deemed a safety and health issue.  

1.5 ACCIDENTS AND ACCIDENT REPORTS 

A. Notify Architect immediately of any accidents involving Prime Contractor, subcontractor 

or supplier personnel on site. 

B. Within 24 hours of the occurrence, the Prime Contractor shall submit a written accident 

report, to the Architect, fully detailing the occurrence. 

1.6 TOOL BOX SAFETY MEETINGS 
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A. The Prime Contractor shall hold weekly toolbox safety meetings with his/her own 

workers.  Records of these meetings shall be forwarded to the Owner, through the 

Construction Site Coordinator’s office, each week. 

1. Failure to comply with this requirement shall result in Applications for Payment not 

being reviewed and processed. 

1.7 OTHER SAFETY REQUIREMENTS 

A. All prime contractors are required to perform the following safety measures on all project 

sites and construction zones/areas. 

1. Hard hats, safety googles/glasses, and safety vests are mandatory and shall be 

worn at all times by all persons on the project. 

2. All construction workers shall wear photo ID at all times and be visible on the 

person, failure to do so will result to that employee being asked to leave until such 

ID has been worn visible.  

3. All visitors are required to check in with the CM for any reason and not allowed on 

site without proper PPE.   

4. Any workers not wearing PPE will asked to stop working until PPE is appropriate 

donned. All second offense of said worker, he /she will be removed from site and 

all district work.  All contractors are required to keep the work areas clean and safe 

from all hazards at all times.  

5. Site contractor is to review provided phasing/logistics plan and assume at a 

minimum quantities of site fencing/protections indicated in those plans be 

provided in their contract.  

6. All fencing shall have construction sign at every 50 feet stating ‘’CONSTRUCTION 

AREA; NO UNAUTHORIZED PERSONAL; NO TRESSPASSING. and continuous scrim. 

7. All site contractors are required to clean up outside of their chain link and gated 

fenced in work zone(s) where construction debris may have fallen on a non-work 

zone area. Sand bags are not considered anchoring. 

8. Where driven anchoring of fencing is not feasible due to protection of installed 

finishes and existing conditions, contractor shall provide YODOCK barriers around 

construction sites with integral fence panels above.  

9. Contractor shall ensure that all chain link construction fence/barriers around the 

work zone is closed off to any adjacent structure, building, etc. ending the fence 

perimeter work zone at all times. These areas are the be checked 3 times a day, 

once before the start of work, mid shift and before the contractor leaves at the end 

of shift. 

10. All site contractors are to have a 24-hour available emergency contact person 

available to fix and correct areas that have been compromised after hours, 

weekends and holidays. Upon notification of such incident the contractor is 
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required to deploy workers as necessary within 1-2 hours maximum to be on site 

to correct such matters reported.    

11. All gas-powered equipment shall have the spark plugs removed at the end of each 

day so that these cannot be started in any way. 

12. All LULLS, man lifts, and all equipment shall not have keys left inside and all booms 

shall be lowered when not in use. 

13. All site contractors shall have a dedicated site safety experienced (Manager) person 

responsible for the site safety with a minimum of 30 hours OSHA training 

certificate. This person shall be responsible to ensure that the perimeter work zones 

are free from any fallen construction and trip hazards at the minimum of the 3 field 

surveys as stated in item 9 above and as noted elsewhere in contract. . Site walk 

logs are to be submitted daily to the CM  including safety status and  any items 

found and corrected.  

14. All dumpsters are to be fully surrounded with chain link fence if stored outside 

other fenced/barricaded work areas. 

15. All safety observation reports issued to contractors shall be corrected immediately. 

If the contractor fails to respond and/or correct the condition(s) included in the 

safety observation report, that contractor will be subject to termination and  

charged by the District with all costs related to correcting the reported condition(s) 

and any other items related thereto.  

16. All contractors are to conform to 155.5 SED Code. 

17. All contractors are to submit their “tool box talks” weekly to the CM.  

18. All contractors are to submit daily reports of their activities related to work 

performed, manpower, equipment onsite and all safety measures put in place that 

day and any maintenance/monitoring thereof. 

19. All contractors are required to provide “egress plans” for both interior and exterior 

work for locations where work will close off any exits, corridors, pathways, roads, 

and any access way. These plans are to be provided in advance at least 2 months 

before work commences in that area, no work shall be started in any manner 

without approval of such plan. The failure to provide such plan for coordinating 

and scheduling will result into back charges to the prime(s) involved. These plans 

must include all locations and details where scaffolding, fencing and all temporary 

construction barriers are required.   

20. All contractors are to provide their corporate safety manuals to the CM prior to 

commencement of any work. Under no circumstances can any field work can start 

without receipt of such manual. This shall be provided in a 3-ring binder in PDF 

format. Contractors shall maintain a copy on site.  

21. All personnel who fail to wear the required PPE while onsite will be warned and 

directed to stop work until PPE is properly worn. In the event that an employee is 

warned a second time for failure to comply with PPE requirements, said employee 

will be removed from all New Rochelle School projects. If the company continues 

to fail with their employees not abiding by the safety contract requirements, that 
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contractor will be subject to termination for such endangerment of other workers 

and others.   

22. All contractors are required to have a full time flagman(men) as needed at all times 

escorting construction vehicles into entrances and out of exits to the 

property/work zone. when . Flagman are required to escort construction vehicles 

to and from work areas to property lines and public streets. At every gate, the Prime 

Contractor shall post signage indicating contractor name and contact information 

including 24-hour emergency telephone number.  

23. All contractors storing any materials and equipment on site shall be surrounded 

with chain link fencing.  

 

END OF SECTION 013150 
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SECTION 01 32 33 - PHOTOGRAPHIC DOCUMENTATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for the following:

1. Preconstruction photographs.
2. Periodic construction photographs.
3. Final completion construction photographs.

a. Name of Contractor.
b. Date photograph was taken.
c. Description of vantage point, indicating location, direction (by compass point), and 

elevation or story of construction.
d. Unique sequential identifier keyed to accompanying key plan.

1.3 USAGE RIGHTS

A. Obtain and transfer copyright usage rights from photographer to Owner for unlimited 
reproduction of photographic documentation.

PART 2 - PRODUCTS

2.1 PHOTOGRAPHIC MEDIA

A. Digital Images:  Provide images in JPG format, produced by a digital camera with minimum 
sensor size of 8 megapixels, and at an image resolution of not less than 3200 by 2400 pixels.

PART 3 - EXECUTION

3.1 CONSTRUCTION PHOTOGRAPHS

A. General:  Take photographs using the maximum range of depth of field, and that are in focus, to 
clearly show the Work.  Photographs with blurry or out-of-focus areas will not be accepted.

1. Maintain key plan with each set of construction photographs that identifies each 
photographic location.
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B. Digital Images:  Submit digital images exactly as originally recorded in the digital camera, 
without alteration, manipulation, editing, or modifications using image-editing software.

1. Date and Time:  Include date and time in file name for each image.
2. Field Office Images:  Maintain one set of images accessible in the field office at Project 

site, available at all times for reference.  Identify images in the same manner as those 
submitted to Architect and Construction Manager.

C. Preconstruction Photographs:  Before commencement of excavation take photographs of 
Project site and surrounding properties, including existing items to remain during construction, 
from different vantage points, as directed by Architect and Construction Manager.

1. Flag construction limits before taking construction photographs.
2. Take 20 photographs to show existing conditions adjacent to property before starting the 

Work.
3. Take 20 photographs of existing buildings either on or adjoining property to accurately 

record physical conditions at start of construction.
4. Take additional photographs as required to record settlement or cracking of adjacent 

structures, pavements, and improvements.

D. Periodic Construction Photographs:  Take 20 photographs weekly, with timing each month 
adjusted to coincide with the cutoff date associated with each Application for Payment.  Select 
vantage points to show status of construction and progress since last photographs were taken.

E. Architect and Construction Manager-Directed Construction Photographs:  From time to time, 
Architect and Construction Manager will instruct photographer about number and frequency of 
photographs and general directions on vantage points.  Select actual vantage points and take 
photographs to show the status of construction and progress since last photographs were 
taken.

F. Time-Lapse Sequence Construction Photographs:  Take 20 photographs as indicated, to show 
status of construction and progress since last photographs were taken.

1. Frequency:  Take photographs weekly, with timing each month adjusted to coincide with 
the cutoff date associated with each Application for Payment.

2. Vantage Points:  Following suggestions by Architect and Construction Manager and 
Contractor, photographer to select vantage points.  During each of the following 
construction phases, take not less than two of the required shots from same vantage 
point each time to create a time-lapse sequence as follows:

a. Commencement of the Work, through completion of subgrade construction.
b. Above-grade structural framing.
c. Exterior building enclosure.
d. Interior Work, through date of Substantial Completion.

G. Final Completion Construction Photographs:  Take 20 color photographs after date of 
Substantial Completion for submission as project record documents.  Architect and Construction 
Manager will inform photographer of desired vantage points.

1. Do not include date stamp.

END OF SECTION 01 32 33
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SECTION 013300 - ELECTRONIC SUBMITTAL PROCEDURES 

 
PART 1 - GENERAL  

1.1 RELATED DOCUMENTS  
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and other Division 01 Specification Sections, apply to this Section.  

 
1.2 SUMMARY  
 

A. Section includes requirements for the submittal schedule and administrative and procedural 
requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.  

B. Related Sections:  
 

1. Division 01 Section “Payment Procedures” for submitting Applications for Payment and the 
schedule of values.  

 
2. Division 01 Section “Construction Progress Documentation” for submitting schedules and 

reports, including Contractor’s construction schedule.  
 
3. Division 01 Section “Operation and Maintenance Data” for submitting operation and 

maintenance manuals.  
 
 
1.3 DEFINITIONS  
 

A. Action Submittals: Written and graphic information and physical samples that require Architect’s 
responsive action. Action submittals are those submittals indicated in individual Specification 
Sections as action submittals.  

 
B. Informational Submittals: Written and graphic information and physical samples that do not require 

Architect’s responsive action. Submittals may be rejected for not complying with requirements. 
Informational submittals are those submittals indicated in individual Specification Sections as 
informational submittals.  

 
C. File Transfer Protocol (FTP): Communications protocol that enables transfer of files to and from 

another computer over a network and that serves as the basis for standard Internet protocols. An 
FTP site is a portion of a network located outside of network firewalls within which internal and 
external users are able to access files.  

 
D. Portable Document Format (PDF): An open standard file format licensed by Adobe Systems used 

for representing documents in a device-independent and display resolution-independent fixed-
layout document format.  

 
1.4 ACTION SUBMITTALS  
 

A. Submittal Schedule: Submit a schedule of submittals, arranged in chronological order by dates 
required by construction schedule. Include time required for review, ordering, manufacturing, 
fabrication, and delivery when establishing dates. Include additional time required for making 
corrections or modifications to submittals noted by the Architect and additional time for handling 
and reviewing submittals required by those corrections.  
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1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and 

Contractor’s construction schedule. 
  
2. Initial Submittal: Submit concurrently with start-up construction schedule. Include submittals 

required during the first 60 days of construction. List those submittals required to maintain 
orderly progress of the Work and those required early because of long lead time for 
manufacture or fabrication.  

 
3. Final Submittal: Submit concurrently with the first complete submittal of Contractor’s 

construction schedule.  
 

a. Submit revised submittal schedule to reflect changes in current status and timing for 
submittals.  

 
4. Format: Arrange the following information in a tabular format:  
 

a. Scheduled date for first submittal.  
b. Specification Section number and title.  
c. Submittal category: Action, informational.  
d. Name of subcontractor.  
e. Description of the Work covered.  
f. Scheduled date for Architect’s final release or approval.  
g. Scheduled dates for purchasing.  
h. Scheduled dates for installation.  
i. Activity or event number. 

  
1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS  
 

A. Architect’s Digital Data Files: Electronic copies of REVIT Drawings of the Contract Drawings will be 
provided by Architect for Contractor’s use in preparing submittals.  

 
1. Architect will furnish Contractor one set of digital data drawing files of the Contract Drawings 

for use in preparing Shop Drawings and Project record drawings.  
 

a. Architect makes no representations as to the accuracy or completeness of digital data 
drawing files as they relate to the Contract Drawings.  

 
b. Digital Drawing Software Program: The Contract Drawings are available in REVIT Version 

2021.  
 
c. Contractor shall execute a data licensing agreement that will be supplied by Architect.  
 
d. The following plot files will by furnished for each appropriate discipline:  
 

1) Floor plans.   
 
B. Coordination: Coordinate preparation and processing of submittals with performance of 

construction activities.  
 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and 
related activities that require sequential activity.  

 
2. Submit all submittal items required for each Specification Section concurrently unless partial 

submittals for portions of the Work are indicated on approved submittal schedule. 
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3. Submit action submittals and informational submittals required by the same Specification 

Section as separate packages under separate transmittals.  
 
4. Coordinate transmittal of different types of submittals for related parts of the Work so 

processing will not be delayed because of need to review submittals concurrently for 
coordination.  

 
a. Architect reserves the right to withhold action on a submittal requiring coordination with 

other submittals until related submittals are received.  
 
C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows. Time 

for review shall commence on Architect’s receipt of submittal. No extension of the Contract Time 
will be authorized because of failure to transmit submittals enough in advance of the Work to 
permit processing, including resubmittals.  

 
1. Initial Review: Allow 15 days for initial review of each submittal. Allow additional time if 

coordination with subsequent submittals is required. Architect will advise Contractor when a 
submittal being processed must be delayed for coordination.  

 
2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as 

initial submittal.  
 
3. Resubmittal Review: Allow 15 days for review of each resubmittal.  
 
4. Sequential Review: Where sequential review of submittals by Architect’s consultants, Owner, 

or other parties is indicated, allow 21 days for initial review of each submittal.  
 
5. Concurrent Consultant Review: Where the Contract Documents indicate that submittals may 

be transmitted simultaneously to Architect and to Architect’s consultants, allow 15 days for 
review of each submittal. Submittal will be returned to Architect before being returned to 
Contractor.  

 
D. Identification and Information: Identify and incorporate information in each electronic submittal file 

as follows:  
 

1. Assemble complete submittal package into a single indexed file with links enabling navigation 
to each item. 

  
2. Name file with submittal number or other unique identifier, including revision identifier.  
 

a. File name shall use project identifier and Specification Section number followed by a 
decimal point and then a sequential number (e.g., BR-061000.01 or MH-061000.01). 
Resubmittals shall include an alphabetic suffix after another decimal point (e.g., BR-
061000.01.A or MH-061000.01.A).  

 
3. Provide means for insertion to permanently record Contractor’s review and approval markings 

and action taken by Architect.  
 
4. Include the following information on an inserted cover sheet:  
 

a. Project name.  
b. Date.  
c. Name and address of Architect.  
d. Name of Contractor.  
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e. Name of firm or entity that prepared submittal.  
f. Name of subcontractor.  
g. Name of supplier.  
h. Name of manufacturer.  
i. Number and title of appropriate Specification Section.  
j. Drawing number and detail references, as appropriate.  
k. Location(s) where product is to be installed, as appropriate.  
l. Related physical samples submitted directly.  
m. Other necessary identification.  
 

5. Include the following information as keywords in the electronic file metadata:  
 

a. Project name.  
b. Number and title of appropriate Specification Section.  
c. Manufacturer name.  
d. Product name.  

 
E. Options: Identify options requiring selection by the Architect.  

F. Deviations: Identify deviations from the Contract Documents on submittals.  

G. Transmittal: Assemble each submittal individually and appropriately for transmittal and handling. 
Transmit each submittal using a transmittal form. Contracting Officer will return submittals, without 
review, received from sources other than Contractor.  

 
1. Transmittal Form: Provide locations on form for the following information:  
 

a. Project name.  
b. Date.  
c. Destination (To:).  
d. Source (From:).  
e. Names of subcontractor, manufacturer, and supplier.  
f. Category and type of submittal.  
g. Submittal purpose and description.  
h. Specification Section number and title.  
i. Indication of full or partial submittal.  
j. Drawing number and detail references, as appropriate.  
k. Transmittal number, numbered consecutively.  
l. Submittal and transmittal distribution record.  
m. Remarks.  
n. Signature of transmitter.  

 
2. On an attached separate sheet, prepared on Contractor’s letterhead, record relevant 

information, requests for data, revisions other than those requested by Architect on previous 
submittals, and deviations from requirements in the Contract Documents, including minor 
variations and limitations. Include same identification information as related submittal.  

 
H. Resubmittals: Make resubmittals in same form and number of copies as initial submittal.  

1. Note date and content of previous submittal.  
2. Note date and content of revision in label or title block and clearly indicate extent of revision.  
3. Resubmit submittals until they are marked with approval notation from Architect’s action 

stamp.  
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I. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 
construction activities. Show distribution on transmittal forms.  

J. Use for Construction: Use only final submittals that are marked with approval notation from 
Architect’s action stamp.  

 
 
PART 2 - PRODUCTS  

 
2.1 SUBMITTAL PROCEDURES  
 

A. General Submittal Procedure Requirements: Prepare and submit submittals required by individual 
Specification Sections. Types of submittals are indicated in individual Specification Sections.  

 
1. Submit electronic submittals via email as PDF electronic files.  
 

a. Architect, through Contracting Officer, will return annotated file. Annotate and retain one 
copy of file as an electronic Project record document file.  
 

2. Closeout Submittals and Maintenance Material Submittals: Comply with requirements specified 
in Division 01 Section “Closeout Procedures.”  

 
3. Certificates and Certifications Submittals: Provide a statement that includes signature of entity 

responsible for preparing certification. Certificates and certifications shall be signed by an 
officer or other individual authorized to sign documents on behalf of that entity.  

 
a. Provide a digital signature with digital certificate on electronically-submitted certificates and 

certifications where indicated.  
b. Provide a notarized statement on original paper copy certificates and certifications where 

indicated.  
 

4. Test and Inspection Reports Submittals: Comply with requirements specified in Division 01 
Section “Quality Requirements.”  

 
B. Product Data: Collect information into a single submittal for each element of construction and type 

of product or equipment.  
 

1. If information must be specially prepared for submittal because standard published data are 
not suitable for use, submit as Shop Drawings, not as Product Data. 

  
2. Mark each copy of each submittal to show which products and options are applicable.  
 
3. Include the following information, as applicable:  
 

a. Manufacturer’s catalog cuts.  
b. Manufacturer’s product specifications.  
c. Standard color charts.  
d. Statement of compliance with specified referenced standards.  
e. Testing by recognized testing agency.  
f. Application of testing agency labels and seals.  
g. Notation of coordination requirements.  
h. Availability and delivery time information.  
 

4. For equipment, include the following in addition to the above, as applicable:  
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a. Wiring diagrams showing factory-installed wiring.  
b. Printed performance curves.  
c. Operational range diagrams.  
d. Clearances required to other construction, if not indicated on accompanying Shop 
Drawings.  
 

5. Submit Product Data before or concurrent with Samples.  
 
6. Submit Product Data in the following format:  
 

a. PDF electronic file.  
 

C. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base Shop 
Drawings on reproductions of the Contract Documents or standard printed data, unless submittal 
based upon Architect’s digital data drawing files is otherwise permitted.  

 
1. Preparation: Fully illustrate requirements in the Contract Documents. Include the following 

information, as applicable:  
 

a. Identification of products.  
b. Schedules.  
c. Compliance with specified standards.  
d. Notation of coordination requirements.  
e. Notation of dimensions established by field measurement.  
f. Relationship and attachment to adjoining construction clearly indicated.  
g. Seal and signature of professional engineer if specified.  
 

2. Sheet Size: Except for templates, patterns, and similar full-size drawings, submit Shop 
Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 30 by 42 
inches (750 by 1067 mm).  

 
3. Submit Shop Drawings in the following format:  
 

a. PDF electronic file.  
 

D. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other elements and for a comparison of these characteristics between 
submittal and actual component as delivered and installed.  

1. Transmit Samples that contain multiple, related components such as accessories together in 
one submittal package.  

 
2. Identification: Attach label on unexposed side of Samples that includes the following:  
 

a. Generic description of Sample.  
b. Product name and name of manufacturer.  
c. Sample source.  
d. Number and title of applicable Specification Section.  
 

3. Disposition: Maintain sets of approved Samples at Project site, available for quality-control 
comparisons throughout the course of construction activity. Sample sets may be used to 
determine final acceptance of construction associated with each set.  

 
a. Samples that may be incorporated into the Work are indicated in individual Specification 

Sections. Such Samples must be in an undamaged condition at time of use.  
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b. Samples not incorporated into the Work, or otherwise designated as Government’s 
property, are the property of Contractor.  

 
4. Samples for Initial Selection: Submit manufacturer’s color charts consisting of units or sections 

of units showing the full range of colors, textures, and patterns available.  
 

a. Number of Samples: Submit one full set(s) of available choices where color, pattern, 
texture, or similar characteristics are required to be selected from manufacturer’s product 
line. Architect, through Contracting Officer, will return submittal with options selected.  

 
5. Samples for Verification: Submit full-size units or Samples of size indicated, prepared from 

same material to be used for the Work, cured and finished in manner specified, and physically 
identical with material or product proposed for use, and that show full range of color and 
texture variations expected. Samples include, but are not limited to, the following: partial 
sections of manufactured or fabricated components; small cuts or containers of materials; 
complete units of repetitively used materials; swatches showing color, texture, and pattern; 
color range sets; and components used for independent testing and inspection.  

 
a. Number of Samples: Submit three sets of Samples. Architect will retain one Sample set; 

remainder will be returned. Mark up and retain one returned Sample set as a Project 
record sample.  

 
1) Submit a single Sample where assembly details, workmanship, fabrication techniques, 

connections, operation, and other similar characteristics are to be demonstrated.  
2) If variation in color, pattern, texture, or other characteristic is inherent in material or 

product represented by a Sample, submit at least three sets of paired units that show 
approximate limits of variations.  

 
E. Product Schedule: As required in individual Specification Sections, prepare a written summary 

indicating types of products required for the Work and their intended location. Include the following 
information in tabular form:  

 
1. Type of product. Include unique identifier for each product indicated in the Contract 
Documents.  
 
2. Manufacturer and product name, and model number if applicable.  
 
3. Number and name of room or space.  
 
4. Location within room or space.  
 
5. Submit product schedule in the following format:  
 

a. PDF electronic file.  
 
F. Contractor’s Construction Schedule: Comply with requirements specified in Division 01 Section 

“Construction Progress Documentation.”  

G. Application for Payment: Comply with requirements specified in Division 01 Section “Payment 
Procedures.”  

H. Schedule of Values: Comply with requirements specified in Division 01 Section “Payment 
Procedures.”  
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I. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each 
portion of the Work, including those who are to furnish products or equipment fabricated to a 
special design. Include the following information in tabular form:  

1. Name, address, and telephone number of entity performing subcontract or supplying products.  

2. Number and title of related Specification Section(s) covered by subcontract.  

3. Drawing number and detail references, as appropriate, covered by subcontract.  

4. Submit subcontract list in the following format:  

a. PDF electronic file.  

 
J. Qualification Data: Prepare written information that demonstrates capabilities and experience of 

firm or person. Include lists of completed projects with project names and addresses, contact 
information of architects and owners, and other information specified.  

K. Welding Certificates: Prepare written certification that welding procedures and personnel comply 
with requirements in the Contract Documents. Submit record of Welding Procedure Specification 
and Procedure Qualification Record on American Welding Society (AWS) forms. Include names of 
firms and personnel certified.  

L. Installer Certificates: Submit written statements on manufacturer’s letterhead certifying that Installer 
complies with requirements in the Contract Documents and, where required, is authorized by 
manufacturer for this specific Project.  

M. Manufacturer Certificates: Submit written statements on manufacturer’s letterhead certifying that 
manufacturer complies with requirements in the Contract Documents. Include evidence of 
manufacturing experience where required.  

N. Product Certificates: Submit written statements on manufacturer’s letterhead certifying that product 
complies with requirements in the Contract Documents.  

O. Material Certificates: Submit written statements on manufacturer’s letterhead certifying that 
material complies with requirements in the Contract Documents.  

P. Material Test Reports: Submit reports written by a qualified testing agency, on testing agency’s 
standard form, indicating and interpreting test results of material for compliance with requirements 
in the Contract Documents.  

Q. Product Test Reports: Submit written reports indicating current product produced by manufacturer 
complies with requirements in the Contract Documents. Base reports on evaluation of tests 
performed by manufacturer and witnessed by a qualified testing agency, or on comprehensive 
tests performed by a qualified testing agency.  

R. Research Reports: Submit written evidence, from a model code organization acceptable to 
authorities having jurisdiction, that product complies with building code in effect for Project. Include 
the following information:  

 
1. Name of evaluation organization.  
2. Date of evaluation.  
3. Time period when report is in effect.  
4. Product and manufacturers’ names.  
5. Description of product.  
6. Test procedures and results.  
7. Limitations of use. 
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S. Schedule of Tests and Inspections: Comply with requirements specified in Division 01 Section 
“Quality Requirements.”  

T. Field Test Reports: Submit reports indicating and interpreting results of field tests performed either 
during installation of product or after product is installed in its final location, for compliance with 
requirements in the Contract Documents.  

U. Maintenance Data: Comply with requirements specified in Division 01 Section “Operation and 
Maintenance Data.”  

 
PART 3 - EXECUTION  

3.1 CONTRACTOR’S REVIEW  
 

A. Action and Informational Submittals: Review each submittal and check for coordination with other 
Work of the Contract and for compliance with the Contract Documents. Note corrections and field 
dimensions. Mark with approval stamp before submitting to Contracting Officer.  

B. Project Closeout and Maintenance/Material Submittals: Refer to requirements in Division 01 
Section “Closeout Procedures.”  

C. Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name and 
location, submittal number, Specification Section title and number, name of reviewer, date of 
Contractor’s approval, and statement certifying that submittal has been reviewed, checked, and 
approved for compliance with the Contract Documents.  

 
3.2 ARCHITECT’S ACTION  
 

A. General: Architect will not review submittals that do not bear Contractor’s approval stamp and will 
return them without action.  

B. Action Submittals: Architect will review each submittal, make marks to indicate corrections or 
modifications required, and return it. Architect will stamp each submittal with an action stamp and 
will mark stamp appropriately to indicate action, as follows:  

1. Approved: Where the submittal is marked “Approved,” the Work covered by the submittal may 
proceed provided it complies with the Contract Documents. Final acceptance will depend on 
that compliance.  

2. Approved As Corrected (do not resubmit): Where the submittal is marked “Approved As 
Corrected” the work covered by the submittal may proceed provided it complies both with 
Architect’s notations and corrections on the submittal and the Contract Documents. Final 
acceptance will depend on that compliance.  

3. Revise and Resubmit (see notes): Where the submittal is marked “Revise and Resubmit” do 
not proceed with the Work covered by the submittal, including purchasing, fabrication, delivery, 
or other activity for the product submitted. Revise and prepare a new submittal according to 
Architect’s notations and corrections.  

4. Rejected: Where the submittal is marked “Rejected”, do not proceed with the Work covered by 
the submittal. Prepare a new submittal for a product that complies with the Contract 
Documents.  

C. Informational Submittals: Architect will review each submittal and will not return it, or will return 
it if it does not comply with requirements. Architect will forward each submittal to appropriate 
party.  
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5. Submit Specified Item: Where the submittal is marked “Submit Specified Item”, do not proceed 
with the Work covered by the submittal. Prepare a new submittal for a product that complies 
with the Contract Documents.  

 
D. Partial submittals prepared for a portion of the Work will be reviewed when use of partial submittals 

has received prior approval from Architect.  

E. Incomplete submittals are not acceptable, will be considered nonresponsive, and will be returned 
without review.  

F. Submittals not required by the Contract Documents may not be reviewed and may be discarded.  
 

END OF SECTION 013300 
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SECTION 01 4200 – REFERENCES STANDARDS AND DEFINITIONS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 DEFINITIONS

A. General:  Basic contract definitions are included in the Conditions of the Contract.

B. "Indicated":  The term "indicated" refers to graphic representations, notes, or schedules 
on the Drawings, or other paragraphs or Schedules in the Specifications, and similar 
requirements in the Contract Documents.  Terms such as "shown," "noted," "scheduled," 
and "specified" are used to help the reader locate the reference.  Location is not limited.

C. "Directed":  Terms such as "directed," "requested," "authorized," "selected," "approved," 
"required," and "permitted" mean directed by the Architect, requested by the Architect, 
and similar phrases.

D. "Approved":  The term "approved," when used in conjunction with the Architect's action 
on the Contractor's submittals, applications, and requests, is limited to the Architect's 
duties and responsibilities as stated in the Conditions of the Contract.

E. "Regulations":  The term "regulations" includes laws, ordinances, statutes, and lawful 
orders issued by authorities having jurisdiction, as well as rules, conventions, and 
agreements within the construction industry that control performance of the Work.

F. "Furnish":  The term "furnish" means supply and deliver to the Project Site, ready for 
unloading, unpacking, assembly, installation, and similar operations.

G. "Install":  The term "install" describes operations at the Project Site including the actual 
unloading, unpacking, assembly, erecting, placing, anchoring, applying, working to 
dimension, finishing, curing, protecting, cleaning, and similar operations.

H. "Provide":  The term "provide" means to furnish and install, complete and ready for the 
intended use.

I. "Installer":  An installer is the Contractor or another entity engaged by the Contractor, 
either as an employee, subcontractor, or contractor of lower tier, to perform a particular 
construction activity, including installation, erection, application, or similar operations.  
Installers are required to be experienced in the operations they are engaged to perform.

1. The term "experienced," when used with the term "installer," means having a 
minimum of 5 previous projects similar in size and scope to this Project, being 
familiar with the special requirements indicated, and having complied with 
requirements of authorities having jurisdiction.

2. Trades:  Using terms such as "carpentry" does not imply that certain construction 
activities must be performed by accredited or unionized individuals of a 
corresponding generic name, such as "carpenter."  It also does not imply that 
requirements specified apply exclusively to tradespersons of the corresponding 
generic name.

3. Assigning Specialists: Certain Sections of the Specifications require that specific 
construction activities shall be performed by specialists who are recognized exp
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erts in those operations.  The specialists must be engaged for those activities, 
and their assignments are requirements over which the Contractor has no option.  
However, the ultimate responsibility for fulfilling contract requirements remains 
with the Contractor.

a. This requirement shall not be interpreted to conflict with enforcing 
building codes and similar regulations governing the Work.  It is also not 
intended to interfere with local trade-union jurisdictional settlements and 
similar conventions.

J. "Project Site" is the space available to the Contractor for performing construction 
activities, either exclusively or in conjunction, with others performing other work as part of 
the Project.  The extent of the Project Site is shown on the Drawings and may or may not 
be identical with the description of the land on which the Project is to be built.

K. "Testing Agencies":  A testing agency is an independent entity engaged to perform 
specific inspections or tests, either at the Project Site or elsewhere, and to report on and, 
if required, to interpret results of those inspections or tests.

1.3 SPECIFICATION FORMAT AND CONTENT EXPLANATION

A. Specification Format:  These Specifications are organized into Divisions and Sections 
based on CSI's 33-Division format and MasterFormat's numbering system.

B. Specification Content:  This Specification uses certain conventions regarding the style of 
language and the intended meaning of certain terms, words, and phrases when used in 
particular situations or circumstances.  These conventions are explained as follows:

1. Abbreviated Language:  Language used in Specifications and other Contract 
Documents is abbreviated.  Words and meanings shall be interpreted as 
appropriate.  Words implied, but not stated, shall be interpolated as the sense 
requires.  Singular words will be interpreted as plural and plural words interpreted 
as singular where applicable as the context of the Contract Documents indicates.

2. Streamlined Language:  The Specifications generally use the imperative mood 
and streamlined language.  Requirements expressed in the imperative mood are 
to be performed by the Contractor.  At certain locations in the Text, subjective 
language is used for clarity to describe responsibilities that must be fulfilled 
indirectly by the Contractor or by others when so noted.

a. The words "shall be" are implied where a colon (:) is used within a 
sentence or phrase.

1.4 INDUSTRY STANDARDS

A. Applicability of Standards:  Except where the Contract Documents include more stringent 
requirements, applicable construction industry standards have the same force and effect 
as if bound or copied directly into the Contract Documents to the extent referenced.  
Such standards are made a part of the Contract Documents by reference.

B. Publication Dates:  Comply with the standards in effect as of the date of the Contract 
Documents.

C. Conflicting Requirements:  Where compliance with two or more standards is specified 
and the standards establish different or conflicting requirements for minimum quantities 
or quality levels, comply with the most stringent requirement.  Refer to the Architect bef
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ore proceeding for a decision on requirements that are different but apparently equal, and 
where it is uncertain which requirement is the most stringent.

1. Minimum Quantity or Quality Levels:  The quantity or quality level shown or 
specified shall be the minimum acceptable.  The actual installation may comply 
exactly with the minimum quantity or quality specified, or it may exceed the 
minimum within reasonable limits.  To comply with these requirements, indicated 
numeric values are minimum or maximum, as appropriate, for the context of the 
requirements.  Refer uncertainties to the Architect for a decision before 
proceeding.

D. Copies of Standards:  Each entity engaged in construction on the Project is required to 
be familiar with industry standards applicable to its construction activity.  Copies of 
applicable standards are not bound with the Contract Documents.

1. Where copies of standards are needed to perform a required construction 
activity, the Contractor shall obtain copies directly from the publication source.

E. Abbreviations and Names:  Trade association names and titles of general standards are 
frequently abbreviated.  Where such acronyms or abbreviations are used in the 
Specifications or other Contract Documents, they mean the recognized name of the trade 
association, standards-generating organization, authorities having jurisdiction, or other 
entity applicable to the context of the text provision.  Refer to Gale Research Co.'s 
"Encyclopedia of Associations," available in most libraries.

F. Abbreviations and Names:  Trade association names and titles of general standards are 
frequently abbreviated.  The following acronyms or abbreviations, as referenced in the 
Contract Documents, are defined to mean the associated names.  Names and addresses 
are subject to change and are believed, but are not assured, to be accurate and up-to-
date as of the date of the Contract Documents.

AA Aluminum Association
900 19th St., NW, Suite 300
Washington, DC 20006 (202) 862-5104

AABC Associated Air Balance Council
1518 K St., NW
Washington, DC 20005 (202) 737-0202

AAMA American Architectural Manufacturers Assoc.
1540 E. Dundee Road, Suite 310
Palatine, IL 60067 (708) 202-1350

AAN American Association of Nurserymen
1250 Eye St., NW, Suite 500
Washington, DC 20005 (202) 789-2900

AASHTO American Association of State Highway and
   Transportation Officials
444 North Capitol St., Suite 24
Washington, DC 20001 (202) 624-5800

AATCC American Association of Textile Chemists and Colorists
P.O. Box 12215
Research Triangle Park, NC 27709-2215 (919) 549-8141
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ABMA American Bearing Manufacturers Assoc.
1101 Connecticut Ave., NW, Suite 700
Washington, DC 20036 (202) 429-5155

ACI American Concrete Institute
P.O. Box 19150
Detroit, MI 48219 (313) 532-2600

ACIL American Council of Independent Laboratories
1629 K St., NW
Washington, DC 20006 (202) 887-5872

ACPA American Concrete Pipe Assoc.
8300 Boone Blvd., Suite 400
Vienna, VA 22182 (703) 821-1990

ADC Air Diffusion Council
One Illinois Center, Suite 200
111 East Wacker Dr.
Chicago, IL 60601-4298 (312) 616-0800

AFBMA Anti-Friction Bearing Manufacturers Assoc.
(Now ABMA)

AFPA American Forest and Paper Assoc.
(American Wood Council of the)
2nd Floor, 1250 Connecticut Ave., NW
Washington, DC 20036 (202) 463-2455

AGA American Gas Assoc.
1515 Wilson Blvd.
Arlington, VA 22209 (703) 841-8400

AHA American Hardboard Assoc.
1210 W. Northwest Highway
Palatine, IL 60067 (708) 934-8800

AHAM Association of Home Appliance Manufacturers
20 N. Wacker Dr., Suite 1500
Chicago, IL 60606 (312) 984-5800

AI Asphalt Institute
Research Park Dr.
P.O. Box 14052
Lexington, KY 40512-4052 (606) 288-4960

AIA The American Institute of Architects
1735 New York Ave., NW
Washington, DC 20006 (202) 626-7300

AIA American Insurance Assoc.
1130 Connecticut Ave., NW, Suite 1000
Washington, DC 20036 (202) 828-7100
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AIHA American Industrial Hygiene Assoc.
2700 Prosperit Ave., Suite 250
Fairfax, VA 22031 (703) 849-8888

AISC American Institute of Steel Construction
One East Wacker Dr., Suite 3100
Chicago, IL 60601-2001 (312) 670-2400

AISI American Iron and Steel Institute
1101 17th St., NW
Washington, DC 20036-4700 (202) 452-7100

AITC American Institute of Timber Construction
7012 S. Revere Parkway, #140
Englewood, CO 80112 (303) 792-9559

ALI Associated Laboratories, Inc.
c/o HOH Chemicals
500 S. Vermont St.
Palatine, IL 60067 (708) 358-7400

ALSC American Lumber Standards Committee
P.O. Box 210
Germantown, MD 20875 (301) 972-1700

AMCA Air Movement and Control Assoc.
30 W. University Dr.
Arlington Heights, IL 60004-1893 (708) 394-0150

ANSI American National Standards Institute
11 West 42nd St., 13th Floor
New York, NY 10036 (212) 642-4900

AOAC AOAC International
2200 Wilson Blvd., Suite 400
Arlington, VA 22201-3301 (703) 522-3032

AOSA Association of Official Seed Analysts
California State Seed Laboratory
1220 N St.
Sacramento, CA 95814 (916) 445-4521

APA American Plywood Assoc.
P.O. Box 11700
Tacoma, WA 98411 (206) 565-6600

API American Petroleum Institute
1220 L St., NW
Washington, DC 20005 (202) 682-8000

ARI Air-Conditioning and Refrigeration Institute
4301 Fairfax Dr., Suite 425
Arlington, VA 22203 (703) 524-8800
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ARMA Asphalt Roofing Manufacturers Assoc.
6000 Executive Dr., Suite 201
Rockville, MD 20852-3803 (301) 231-9050

ASA Acoustical Society of America
500 Sunnyside Blvd.
Woodbury, NY 11797 (516) 576-2360

ASC Adhesive and Sealant Council
1627 K St., NW, Suite 1000
Washington, DC 20006-1707 (202) 452-1500

ASHRAE American Society of Heating, Refrigerating and 
   Air-Conditioning Engineers
1791 Tullie Circle, NE
Atlanta, GA 30329 (404) 636-8400

ASME American Society of Mechanical Engineers
345 East 47th St.
New York, NY 10017 (212) 705-7722

ASPA American Sod Producers Assoc.
1855-A Hicks Rd.
Rolling Meadows, IL 60008 (708) 705-9898

ASPE American Society of Plumbing Engineers
3617 Thousand Oaks Blvd., Suite 210
Westlake, CA 91362 (805) 495-7120

ASSE American Society of Sanitary Engineering
P.O. Box 40362
Bay Village, OH 44140 (216) 835-3040

ASTM American Society for Testing and Materials
1916 Race St.
Philadelphia, PA 19103-1187 (215) 299-5400

ATIS Alliance for Telecommunications Industry Solutions
1200 G St., NW, Suite 500
Washington, DC 20005 (202) 628-6380

AWCMA American Window Covering Manufacturers Assoc.
(Now WCMA)

AWI Architectural Woodwork Institute
P.O. Box 1550
13924 Braddock Rd., No. 100
Centerville, VA 22020 (703) 222-1100

AWPA American Wood Preservers' Assoc.
P.O. Box 286
Woodstock, MD 21163-0286 (410) 465-3169

AWPB American Wood Preservers' Bureau
(This organization is now defunct.)
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AWS American Welding Society
550 LeJeune Rd., NW
Miami, FL 33126 (305) 443-9353

AWWA American Water Works Assoc.
6666 W. Quincy Ave.
Denver, CO 80235 (303) 794-7711

BANC Brick Association of North Carolina
P.O. Box 13290
Greensboro, NC 27415-3290 (910) 273-5566

BHMA Builders' Hardware Manufacturers Assoc.
355 Lexington Ave., 17th Floor
New York, NY 10017 (212) 661-4261

BIA Brick Institute of America
11490 Commerce Park Dr.
Reston, VA 22091 (703) 620-0010

BIFMA The Business and Institutional Furniture
 Manufacturer's Association
2680 Horizon Dr., SE, Suite A1
Grand Rapids, MI 49546-7500 (616) 285-3963

CAGI Compressed Air and Gas Institute
c/o Thomas Associates, Inc.
1300 Sumner Ave.
Cleveland, OH 44115-2851 (216) 241-7333

CAUS Color Association of the United States
409 W. 44th St.
New York, NY 10036 (212) 582-6884

CBHF State of California, Dept. of Consumer Affairs
Bureau of Home Furnishings and Thermal Insulation
3485 Orange Grove Ave.
North Highland, CA 95660-5595 (800) 952-5210

CBM Certified Ballast Manufacturers Assoc.
1422 Euclid Ave., Suite 402
Cleveland, OH 44115-2851 (216) 241-0711

CCC Carpet Cushion Council
P.O. Box 546
Riverside, CT 06878 (203) 637-1312

CDA Copper Development Association Inc.
260 Madison Ave., 16th Floor
New York, NY 10016 (212) 251-7200

CFFA Chemical Fabrics & Film Association, Inc.
c/o Thomas Associates, Inc.
1300 Sumner Ave.
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Cleveland, OH 44115-2851 (216) 241-7333
CGA Compressed Gas Assoc.

1725 Jefferson Davis Highway, Suite 1004
Arlington, VA 22202-4100 (703) 412-0900

CISCA Ceiling and Interior Systems Construction Assoc.
579 W. North Ave., Suite 301
Elmhurst, IL 60126 (708) 833-1919

CISPI Cast Iron Soil Pipe Institute
5959 Shallowford Rd., Suite 419
Chattanooga, TN 37421 (615) 892-0137

CRI Carpet and Rug Institute
P.O. Box 2048
Dalton, GA 30722 (706) 278-3176

CRSI Concrete Reinforcing Steel Institute
933 N. Plum Grove Rd.
Schaumburg, IL 60173 (708) 517-1200

CTI Ceramic Tile Institute of America
12061 West Jefferson Blvd.
Culver City, CA 90230 (310) 574-7800

DHI Door and Hardware Institute
14170 Newbrook Dr.
Chantilly, VA 22021-2223 (703) 222-2010

DIPRA Ductile Iron Pipe Research Assoc.
245 Riverchase Parkway East, Suite O
Birmingham, AL 35244 (205) 988-9870

DLPA Decorative Laminate Products Assoc.
13924 Braddock Rd.
Centreville, VA 22020 (800) 684-3572

ECSA Exchange Carriers Standards Assoc.
(Now ATIS)

EIA Electronic Industries Assoc.
2001 Pennsylvania Ave., NW
Washington, DC 20006-1813 (202) 457-4900

EIMA EIFS Industry Manufacturers Assoc.
2759 State Road 580, Suite 112
Clearwater, FL 34621 (813) 726-6477

EJMA Expansion Joint Manufacturers Assoc.
25 N. Broadway
Tarrytown, NY 10591 (914) 332-0040

ETL ETL Testing Laboratories, Inc.
P.O. Box 2040
3933 Route 11, Industrial Park
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Cortland, NY 13045 (607) 753-6711

FCI Fluid Controls Institute
P.O. Box 9036
Morristown, NJ 07960 (201) 829-0990

FCIB Floor Covering Installation Board
310 Holiday Ave.
Dalton, GA 30720 (706) 226-5488

FGMA Flat Glass Marketing Assoc.
White Lakes Professional Bldg.
3310 S.W. Harrison St.
Topeka, KS 66611-2279 (913) 266-7013

FM Factory Mutual Systems
1151 Boston-Providence Turnpike
P.O. Box 9102
Norwood, MA 02062 (617) 762-4300

FTI Facing Tile Institute
P.O. Box 8880
Canton, OH 44711 (216) 488-1211

GA Gypsum Association
810 First St., NE, Suite 510
Washington, DC 20002 (202) 289-5440

HEI Heat Exchange Institute
c/o Thomas Associates, Inc.
1300 Sumner Ave.
Cleveland, OH 44115-2851 (216) 241-7333

HI Hydronics Institute
P.O. Box 218
35 Russo Place
Berkeley Heights, NJ 07922 (908) 464-8200

HI Hydraulic Institute
9 Sylvan Way
Parsippany, NJ 07054-3802 (201) 267-9700

HMA Hardwood Manufacturers Assoc.
400 Penn Center Blvd.
Pittsburgh, PA 15235 (412) 829-0770

HPVA Hardwood Plywood and Veneer Assoc.
1825 Michael Farraday Dr.
P.O. Box 2789
Reston, VA 22090 (703) 435-2900

IBD Institute of Business Designers
341 Merchandise Mart
Chicago, IL 60654 (312) 467-1950
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ICEA Insulated Cable Engineers Association, Inc.
P.O. Box 440
South Yarmouth, MA 02664 (508) 394-4424

IEC International Electrotechnical Commission
(Available from ANSI)
1430 Broadway
New York, NY 10018 (212) 354-3300

IEEE Institute of Electrical and Electronic Engineers
345 E. 47th St.
New York, NY 10017 (212) 705-7900

IESNA Illuminating Engineering Society of North America
345 E. 47th St.
New York, NY 10017 (212) 705-7913

IGCC Insulating Glass Certification Council
c/o ETL Testing Laboratories, Inc.
P.O. Box 2040
Route 11, Industrial Park
Cortland, NY 13045 (607) 753-6711

ILI Indiana Limestone Institute of America
Stone City Bank Building, Suite 400
Bedford, IN 47421 (812) 275-4426

IMSA International Municipal Signal Assoc.
165 E. Union St.
Newark, NY 14513 (315) 331-2182

IRI Industrial Risk Insurers
P.O. Box 5010
85 Woodland St.
Hartford, CT 06102-5010 (203) 520-7300

ISA Instrument Society of America
P.O. Box 12277
67 Alexander Dr.
Research Triangle Park, NC 27709 (919) 549-8411

KCMA Kitchen Cabinet Manufacturers Assoc.
1899 Preston White Dr.
Reston, VA 22091-4326 (703) 264-1690

LIA Lead Industries Association, Inc.
295 Madison Ave.
New York, NY 10017 (212) 578-4750

LPI Lightning Protection Institute
3365 N. Arlington Heights Rd., Suite J
Arlington Heights, IL 60004 (800) 488-6864

MBMA Metal Building Manufacturer's Assoc.
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c/o Thomas Associates, Inc.
1300 Sumner Ave.
Cleveland, OH 44115-2851 (216) 241-7333

MCAA Mechanical Contractors Association of
 America
1385 Piccard Dr.
Rockville, MD 20850-4329 (301) 869-5800

MFMA Maple Flooring Manufacturers Assoc.
60 Revere Dr., Suite 500
Northbrook, IL 60062 (708) 480-9138

MIA Marble Institute of America
33505 State St.
Farmington, MI 48335 (810) 476-5558

ML/SFA Metal Lath/Steel Framing Assoc.
(A Division of the National Association
 of Architectural Metal Manufacturers)
600 S. Federal St., Suite 400
Chicago, IL 60605 (312) 922-6222

MSS Manufacturers Standardization Society of
 the Valve and Fittings Industry
127 Park St., NE
Vienna, VA 22180 (703) 281-6613

NAA National Arborist Assoc.
The Meeting Place Mall
Route 101, P.O. Box 1094
Amherst, NH 03031-1094 (603) 673-3311

NAAMM National Association of Architectural
 Metal Manufacturers
600 S. Federal St., Suite 400
Chicago, IL 60605 (312) 922-6222

NAIMA North American Insulation Manufacturers
 Assoc.
44 Canal Center Plaza, Suite 310
Alexandria, VA 22314 (703) 684-0084

NAPA National Asphalt Pavement Assoc.
NAPA Building
5100 Forbes Blvd.
Lanham, MD 20706-4413 (301) 731-4748

NAPF National Association of Plastic Fabricators
(Now DLPA)

NBGQA National Building Granite Quarries Assoc.
P.O. Box 482
Barre, VT 05641 (802) 476-3115
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NBHA National Builders Hardware Assoc.
(Now DHI)

NCMA National Concrete Masonry Assoc.
2302 Horse Pen Rd.
Herndon, VA 22071-3406 (703) 713-1900

NCPI National Clay Pipe Institute
P.O. Box 759
253-80 Center St.
Lake Geneva, WI 53147 (414) 248-9094

NCRPM National Council on Radiation Protection and Measurements
7910 Woodmont Ave., Suite 800
Bethesda, MD 20814 (301) 657-2652

NCSPA National Corrugated Steel Pipe Association
1255 23rd St., NW, Suite 850
Washington, DC 20037 (202) 452-1700

NEC National Electrical Code (from NFPA)

NECA National Electrical Contractors Assoc.
3 Bethesda Metro Center, Suite 1100
Bethesda, MD 20814 (301) 657-3110

NEII National Elevator Industry, Inc.
185 Bridge Plaza, North
Fort Lee, NJ 07024 (201) 944-3211

NEMA National Electrical Manufacturers Assoc.
2101 L St., NW, Suite 300
Washington, DC 20037 (202) 457-8400

NETA International Electrical Testing Assoc.
P.O. Box 687
Morrison, CO 80465 (303) 697-8441

NFPA National Fire Protection Assoc.
One Batterymarch Park
P.O. Box 9101 (617) 770-3000
Quincy, MA 02269-9101 (800) 344-3555

NFPA National Forest Products Assoc.
(Now AFPA)

NHLA National Hardwood Lumber Assoc.
P.O. Box 34518
Memphis, TN 38184-0518 (901) 377-1818

NKCA National Kitchen Cabinet Assoc.
(Now KCMA)

NLGA National Lumber Grades Authority
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4400 Dominion St., Suite 103
Burnaby, BC V5G 4G3 (604) 451-7323

NOFMA National Oak Flooring Manufacturers
 Assoc.
P.O. Box 3009
Memphis, TN 38173-0009 (901) 526-5016

NPA National Particleboard Assoc.
18928 Premiere Ct.
Gaithersburg, MD 20879 (301) 670-0604

NPCA National Paint and Coatings Assoc.
1500 Rhode Island Ave., NW
Washington, DC 20005 (202) 462-6272

NRCA National Roofing Contractors Assoc.
10255 W. Higgins Rd., Suite 600
Rosemont, IL 60018-5607 (708) 299-9070

NSF National Sanitation Foundation
3475 Plymouth Rd.
P.O. Box 130140
Ann Arbor, MI 48113-0140 (313) 769-8010

NSSEA National School Supply and Equipment Assoc.
8300 Colesville Rd., No. 250
Silver Spring, MD 20910 (301) 495-0240

NTMA National Terrazzo and Mosaic Assoc.
3166 Des Plaines Ave., Suite 132
Des Plaines, IL 60018 (708) 635-7744

NWMA National Woodwork Manufacturers Assoc.
(Now NWWDA)

NWWDA National Wood Window and Door Assoc.
1400 E. Touhy Ave., #G54 (708) 299-5200
Des Plaines, IL 60018 (800) 223-2301

PATMI Power Actuated Tool Manufacturers' Institute, Inc.
1000 Fairgrounds Rd., Suite 200
St. Charles, MO 63301 (314) 947-6610

PCA Portland Cement Assoc.
5420 Old Orchard Rd.
Skokie, IL 60077 (708) 966-6200

PCI Precast/Prestressed Concrete Institute
175 W. Jackson Blvd.
Chicago, IL 60604 (312) 786-0300

PDI Plumbing and Drainage Institute
c/o Sol Baker
1106 W. 77th St., South Dr.
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Indianapolis, IN 46260 (317) 251-6970

PEI Porcelain Enamel Institute
102 Woodmont Blvd., Suite 360
Nashville, TN 38205 (615) 385-0758

RFCI Resilient Floor Covering Institute
966 Hungerford Dr., Suite 12-B
Rockville, MD 20805 (301) 340-8580

RIS Redwood Inspection Service
405 Enfrente Dr., Suite 200
Novato, CA 94949 (415) 382-0662

RMA Rubber Manufacturers Assoc.
1400 K St., NW
Washington, DC 20005 (202) 682-4800

SDI Steel Deck Institute
P.O. Box 9506
Canton, OH 44711 (216) 493-7886

SDI Steel Door Institute
30200 Detroit Rd.
Cleveland, OH 44145 (216) 889-0010

SGCC Safety Glazing Certification Council
c/o ETL Testing Laboratories
Route 11, Industrial Park
Cortland, NY 13045 (607) 753-6711

SHLMA Southern Hardwood Lumber Manufacturers
 Assoc.
(Now HMA)

SIGMA Sealed Insulating Glass Manufacturers
 Assoc.
401 N. Michigan Ave.
Chicago, IL 60611 (312) 644-6610

SJI Steel Joist Institute
1205 48th Avenue North, Suite A
Myrtle Beach, SC 29577 (803) 449-0487

SMA Screen Manufacturers Assoc.
3950 Lake Shore Dr., Suite 502-A
Chicago, IL 60613-3431 (312) 525-2644

SMACNA Sheet Metal and Air Conditioning
 Contractors National Assoc.
4201 Lafayette Center Dr.
Chantilly, VA 22021 (703) 803-2980

SPIB Southern Pine Inspection Bureau
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4709 Scenic Highway
Pensacola, FL 32504 (904) 434-2611

SPRI Single Ply Roofing Institute
20 Walnut St.
Wellesley Hills, MA 02181 (617) 237-7879

SSPC Steel Structures Painting Council
4516 Henry St.
Pittsburgh, PA 15213 (412) 687-1113

SSPMA Sump and Sewage Pump Manufacturers Assoc.
P.O. Box 647
Northbrook, IL 60065-0647 (708) 559-9233

STI Steel Tank Institute
570 Oakwood Rd.
Lake Zurich, IL 60047 (708) 438-8265

SWI Steel Window Institute
c/o Thomas Associates, Inc.
1300 Sumner Ave.
Cleveland, OH 44115-2851 (216) 241-7333

SWPA Submersible Wastewater Pump Assoc.
600 S. Federal St., Suite 400
Chicago, IL 60605 (312) 922-6222

TCA Tile Council of America
P.O. Box 326
Princeton, NJ 08542-0326 (609) 921-7050

TIMA Thermal Insulation Manufacturers Assoc.
(This Organization is now defunct.  See
 NAIMA)

TPI Truss Plate Institute
583 D'Onofrio Dr., Suite 200
Madison, WI 53719 (608) 833-5900

UL Underwriters Laboratories
333 Pfingsten Rd.
Northbrook, IL 60062 (708) 272-8800

UNI Uni-Bel PVC Pipe Assoc.
2655 Villa Creek Dr., Suite 155
Dallas, TX 75234 (214) 243-3902

USP U.S. Pharmacopoeial Convention
12601 Twinbrook Parkway
Rockville, MD 20852 (301) 881-0666
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WA Wallcoverings Assoc.
401 N. Michigan Ave.
Chicago, IL 60611-4267 (312) 644-6618

WCLIB West Coast Lumber Inspection Bureau
P.O. Box 23145
Portland, OR 97281 (503) 639-0651

WCMA Window Covering Manufacturers Assoc.
355 Lexington Ave., 17th Floor
New York, NY 10017 (212) 661-4261

WIC Woodwork Institute of California
P.O. Box 11428
Fresno, CA 93773-1428 (209) 233-9035

WLPDIA Western Lath, Plaster, Drywall Industries Assoc.
(Formerly California Lath & Plaster Assoc.)
8635 Navajo Rd.
San Diego, CA 92119 (619) 229-8307

WRI Wire Reinforcement Institute
1101 Connecticut Ave. NW, Suite 700
Washington, DC 20036-4303 (202) 429-5125

WSC Water Systems Council
600 S. Federal St., Suite 400
Chicago, IL 60605 (312) 922-6222

WSFI Wood and Synthetic Flooring Institute
4415 W. Harrison St., Suite 242-C
Hillside, IL 60162 (708) 449-2933

WWPA Western Wood Products Assoc.
Yeon Building
522 SW 5th Ave.
Portland, OR 97204-2122 (503) 224-3930

WWPA Woven Wire Products Assoc.
2515 N. Nordica Ave.
Chicago, IL 60635 (312) 637-1359

G. Federal Government Agencies:  Names and titles of federal government standard- or 
Specification-producing agencies are often abbreviated.  The following acronyms or 
abbreviations referenced in the Contract Documents indicate names of standard- or 
Specification-producing agencies of the federal government.  Names and addresses are subject 
to change and are believed, but are not assured, to be accurate and up-to-date as of the date of 
the Contract Documents.

CE Corps of Engineers
(U.S. Department of the Army)
Chief of Engineers - Referral
Washington, DC 20314 (202) 272-0660

CFR Code of Federal Regulations
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(Available from the Government Printing Office)
N. Capitol St. between G and H St., NW
Washington, DC 20402 (202) 783-3238
(Material is usually first published in the
 "Federal Register")

CPSC Consumer Product Safety Commission
5401 Westbard Ave.
Bethesda, MD 20207 (800) 638-2772

CS Commercial Standard
(U.S. Department of Commerce)
Government Printing Office
Washington, DC 20402 (202) 783-3238

DOC Department of Commerce
14th St. and Constitution Ave., NW
Washington, DC 20230 (202) 482-2000

DOT Department of Transportation
400 Seventh St., SW
Washington, DC 20590 (202) 366-4000

EPA Environmental Protection Agency
401 M St., SW
Washington, DC 20460 (202) 382-2090

FAA Federal Aviation Administration
(U.S. Department of Transportation)
800 Independence Ave., SW
Washington, DC 20590 (202) 366-4000

FCC Federal Communications Commission
1919 M St., NW
Washington, DC 20554 (202) 632-7000

FDA Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857 (301) 443-1544

FHA Federal Housing Administration
(U.S. Department of Housing and Urban
 Development)
451 Seventh St., SW
Washington, DC 20201 (202) 708-1422

FS Federal Specification (from GSA)
Specifications Unit (WFSIS)
7th and D St., SW
Washington, DC 20407 (202) 708-9205

GSA General Services Administration
F St. and 18th St., NW
Washington, DC 20405 (202) 708-5082
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MIL Military Standardization Documents
(U.S. Department of Defense)
Naval Publications and Forms Center
5801 Tabor Ave.
Philadelphia, PA 19120

NIST National Institute of Standards and
 Technology
(U.S. Department of Commerce)
Gaithersburg, MD 20899 (301) 975-2000

OSHA Occupational Safety and Health
 Administration
(U.S. Department of Labor)
200 Constitution Ave., NW
Washington, DC 20210 (202) 219-6091

PS Product Standard of NBS
(U.S. Department of Commerce)
Government Printing Office
Washington, DC 20402 (202) 783-3238

REA Rural Electrification Administration
(U.S. Department of Agriculture)
14th St. and Independence Ave., SW
Washington, DC 20250 (202) 447-2791

USDA U.S. Department of Agriculture
Independence Ave. between 12th St. and 14th
 St., SW
Washington, DC 20250 (202) 720-2791

USPS U.S. Postal Service
475 L'Enfant Plaza, SW
Washington, DC 20260-0010 (202) 268-2000

1.5 GOVERNING REGULATIONS AND AUTHORITIES

A. Copies of Regulations:  Obtain copies of the following regulations and retain at the 
Project Site to be available for reference by parties who have a reasonable need.

1.6 SUBMITTALS

A. Permits, Licenses, and Certificates:  For the Owner's records, submit copies of permits, 
licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, 
receipts for fee payments, judgments, correspondence, records, and similar documents, 
established in conjunction with compliance with standards and regulations bearing upon 
performance of the Work.

PART 2 - PRODUCTS  (Not Applicable)

PART 3 - EXECUTION  (Not Applicable)
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SECTION 014500 - QUALITY REQUIREMENTS

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS

1. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for quality-control services.

B. Quality-control services include inspections, tests, and related actions, including reports performed by 
Contractor, by independent agencies, and by governing authorities. They do not include contract enforcement 
activities performed by Architect.

C. Inspection and testing services are required to verify compliance with requirements specified or indicated. 
These services do not relieve Contractor of responsibility for compliance with Contract Document 
requirements.

D. Requirements of this Section relate to customized fabrication and installation procedures, not production of 
standard products.

1. Specific quality-control requirements for individual construction activities are specified in the Sections 
that specify those activities. Requirements in those Sections may also cover production of standard 
products.

2. Specified inspections, tests, and related actions do not limit Contractor’s quality-control procedures 
that facilitate compliance with Contract Documents. Requirements.

3. Requirements for Contractor to provide quality-control services required by Architect, Owner, or 
authorities having jurisdiction are not limited by provisions of this Section.

E. Related Sections: The following Sections contain requirements that relate to this Section:

1. Division 1 Section “Cutting and Patching” specifies requirements for repair and restoration of 
construction disturbed by inspection and testing activities.

2. Division 1 Section “Submittals” specifies requirements for development of a schedule of required tests 
and inspections.

F. Referenced Standards:  If compliance with two or more standards is specified and the standards establish 
different or conflicting requirements, comply with the most stringent requirement.  Refer uncertainties to 
Architect for a decision.

G. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum.  
The actual installation may exceed the minimum within reasonable limits.  Indicated numeric values are 
minimum or maximum, as appropriate, for the context of requirements.  Refer uncertainties to Architect for a 
decision.

H. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, certifications, 
inspection reports, notices, receipts for fee payments, and similar documents, established for compliance with 
standards and regulations bearing on performance of the Work.



NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

               BID SET ISSUANCE 
AUGUST 2, 2022

QUALITY REQUIREMENTS 014500 - 2 of 4

I. Testing Agency Qualifications:  An independent agency with the experience and capability to conduct testing 
and inspecting indicated; and where required by authorities having jurisdiction, that is acceptable to 
authorities.

J. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, 
provide quality-control services, including retesting and reinspecting, for construction that replaced Work that 
failed to comply with the Contract Documents.

K. Testing Agency Responsibilities:  Cooperate with Architect and Contractor in performance of duties.  Provide 
qualified personnel to perform required tests and inspections.

1. Promptly notify Architect and Contractor of irregularities or deficiencies in the Work observed during 
performance of its services.

2. Do not release, revoke, alter, or increase requirements of the Contract Documents or approve or 
accept any portion of the Work.

3. Do not perform any duties of Contractor.

L. Associated Services:  Cooperate with testing agencies and provide reasonable auxiliary services as 
requested.  Provide the following:

1. Access to the Work.
2. Incidental labor and facilities necessary to facilitate tests and inspections.
3. Adequate quantities of representative samples of materials that require testing and inspecting.  Assist 

agency in obtaining samples.
4. Facilities for storage and field curing of test samples.
5. Security and protection for samples and for testing and inspecting equipment.

M. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and -control 
services with a minimum of delay and to avoid necessity of removing and replacing construction to 
accommodate testing and inspecting.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.

1.3 RESPONSBILITIES

A. Contractor Responsibilities: Unless otherwise indicated as the responsibility of another identified entity, 
Contractor shall provide inspections, tests, and other quality-control services specified elsewhere in the 
Contract Documents and required by authorities having jurisdiction. Costs for these services are included in 
the Contract Sum.

1. Where individual Sections specifically indicate that certain inspections, tests, and other quality-control 
services are the Contractor’s responsibility, the Contractor shall employ and pay a qualified 
independent testing agency to perform quality-control services. Costs for these services are included 
in the Contract Sum.

2. Where individual Sections specifically indicate that certain inspections, tests, and other quality-control 
services are the Owner’s responsibility, the Owner will employ and pay a qualified independent testing 
agency to perform those services.

3. Where individual Sections specifically indicate that certain inspections, tests, and other quality-control 
services are the Owner’s responsibility, the Owner will engage the services of a qualified independent 
testing agency to perform those services. Payment for these services will be made from the Inspection 
and Testing Allowance, as authorized by Change Orders.
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a. Where the Owner has engaged a testing agency for testing and inspecting part of the Work, 
and the Contractor is also required to engage an entity for the same or related element, the 
Contractor shall not employ the entity engaged by the Owner, unless agreed to in writing by the 
Owner.

B. Retesting: The Contractor is responsible for retesting where results of inspections, tests, or other quality-
control services prove unsatisfactory and indicate noncompliance with Contract Document requirements, 
regardless of whether the original test was Contractor’s responsibility.

1. The cost of retesting construction, revised or replaced by the Contractor, is the Contractor’s 
responsibility where required tests performed on original construction indicated noncompliance with 
Contract Document requirements.

C. Associated Services: Cooperate with agencies performing required inspections, tests, and similar services, 
and provide reasonable auxiliary services as requested. Notify the agency sufficiently in advance of operations 
to permit assignment of personnel. Auxiliary services required include, but are not limited to, the following.

1. Provide access to the Work.
2. Furnish incidental labor and facilities necessary to facilitate inspections and tests.
3. Take adequate quantities of representative samples of materials that require testing or assist the 

agency in taking samples.
4. Provide facilities for storage and curing of test samples.
5. Deliver samples to testing laboratories.
6. Provide the agency with a preliminary design mix proposed for use for materials mixes that require 

control by the testing agency.
7. Provide security and protection of samples and test equipment at the Project Site.

D. Duties of the testing Agency: The independent agency engaged to perform inspections, sampling, and testing 
of materials and construction specified in individual Sections shall cooperate with the Architect, and the 
Contractor in performance of the agency’s duties. The testing agency shall provide qualified personnel to 
perform required inspections and tests.

1. The agency shall notify the Architect, and the Contractor promptly of irregularities or deficiencies 
observed in the Work during performance of its services.

2. The agency is not authorized to release, revoke, alter or enlarge requirements of the Contract 
Documents or approve or accept any portion of the Work.

3. The agency is not authorized to release, revoke, alter or enlarge requirements of the Contract 
Documents or approve or accept any portion of the Work.

E. Coordination: Coordinate the sequence of activities to accommodate required services with a minimum of 
delay.

1. Coordinate activities to avoid the necessity of removing and replacing construction to accommodate 
inspections and tests.

2. The Architect is responsible for scheduling times for inspections tests, taking samples, and similar 
activities.

1.4 SUBMITTALS

A. Unless the Contractor is responsible for this service, the independent testing agency shall submit a certified 
written report, induplicate, of each inspection, test, or similar service through the Contractor.
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1. Submit additional copies of each written report directly to the governing authority, when the authority 
so directs.

2. Report Data: Written reports of each inspection, test, or similar service include, but are not limited to, 
the following:

a. Date of issue.
b. Project title and number.
c. Name, address, and telephone number of testing agency.
d. Dates and locations of samples and tests or inspections.
e. Names of individuals making the inspection or test.
f. Designation of the Work and test method.
g. Identification of product and Specification Section.
h. Complete inspection or test data.
i. Test results and an interpretations of test results.
j. Ambient conditions at the time of sample taking and testing.
k. Comments or professional opinion on whether inspected or tested Work complies with Contract 

document requirements.
l. Name and signature of laboratory inspector.
m. Recommendations on retesting.

1.5 QUALITY ASSURANCE

A. Qualifications for Service Agencies: Engage inspection and testing service agencies, including independent 
testing laboratories, that are pre-qualified as complying with the American Council of Independent 
Laboratories “Recommended Requirements for Independent Laboratory Qualification” and that specialize in 
the types of inspections and test to be performed.

1. Each independent inspection and testing agency engaged on the Project shall be authorized by 
authorities having jurisdiction to operate in the state where the project is located.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 REPAIR AND PROTECTION

A. General: Upon completion of inspection, testing, sample taking and similar services, repair damaged 
construction and restore substrates and finishes. Comply with Contract Document requirements for Division 1 
Section “Cutting and Patching.”

B. Protect construction exposed by or for quality-control service activities, and protect repaired construction.

C. Repair and protection is Contractor’s responsibility, regardless of the assignment of responsibility for 
inspection, testing, or similar services.

END OF SECTION 014500
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SECTION 01 50 00 – TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes requirements for temporary utilities, support facilities, and 

security and protection facilities. 

B. Related Sections include the following: 

1. Division 01 Section "Summary of Work" for limitations on utility interruptions and 

other work restrictions. 

2. Division 01 Section "Submittal Procedures" for procedures for submitting copies 

of implementation and termination schedule and utility reports. 

3. Division 01 Section "Execution" for progress cleaning requirements. 

1.3 DEFINITIONS 

A. Permanent Enclosure: As determined by Architect, exterior walls are insulated and 

weathertight; and all openings are closed with permanent construction or substantial 

temporary closures. 

1.4 USE CHARGES 

A. General:  Cost or use charges for temporary facilities shall be included in the Contract 

Sum.  Allow other entities to use temporary services and facilities without cost, 

including, but not limited to, Owner's construction forces, Architect, occupants of 

Project, testing agencies, and authorities having jurisdiction. 

B. Water Service: Water from Owner's existing water system is available for use without 

metering and without payment of use charges.  Provide connections and extensions of 

services as required for construction operations. 

C. Electric Power: Owner shall supply single-phase electric power from existing building 

distribution systems for use by all Prime Contracts, for each Phased building area.  
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1. EC shall install temporary facilities as outlined in their Scope of Work and related 

Division 01. EC SHALL PROVIDE ALL POWER CONNECTIONS AS REQUIRED FOR 

GC & MC TEMPORARY PANELS.   

2. Owner shall not be responsible for supplying temporary three-phase power. 

3. Staging Area Power: The Owner shall be responsible for all power use charges 

associated with this facility; the Prime Contract shall enforce power conservation 

measures with their facilities and  those of their sub-contractors. 

D. Telephone/Internet: Each Prime Contract shall be responsible for use charges 

associated with their respective telephone and internet access requirements. 

1.5 SUBMITTALS 

A. Site Plan:  Show temporary facilities, egress plans, utility hookups, staging areas, and 

parking areas for construction personnel. 

All contractors are required to provide “egress plans” for both interior and exterior 

work for locations where work will close off any exits, corridors, pathways, roads, 

and any access way. These plans are to be provided in advance at least 2 months 

before work commences in that area, no work shall be started in any manner 

without approval of such plan. The failure to provide such plan for coordinating 

and scheduling will result into back charges to the prime(s) involved. These plans 

must include all locations and details where scaffolding, fencing and all 

temporary construction barriers are required.   

1.6 QUALITY ASSURANCE 

A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for 

temporary electric service.  Install service to comply with NFPA 70. 

B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect 

each temporary utility before use.  Obtain required certifications and permits. 

1.7 PROJECT CONDITIONS 

A. A. Temporary Use of Permanent Facilities: Prime Contract, as installer of each 

permanent service shall assume responsibility for its operation, maintenance, and 

protection during use as a construction facility prior to the Owner’s acceptance, 

regardless of previously assigned temporary facilities and controls responsibility. 

B. Owner’s Facilities: Contractors are not allowed to use the Owner’s facilities (toilets, 

telephone, food service, etc.) for their own benefit. Prime Contract Superintendents 

shall enforce this policy with their respective work forces.  
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1. Parking will be restricted to an area determined by the Owner. Owner reserves 

the right to remove from their property, unauthorized vehicles occupying 

unauthorized areas, at respective Contractors’ expense.  

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Chain-Link Fencing: Minimum 2 inch, 0.148 inch thick, galvanized steel, chain-link fabric 

fencing; minimum 6 feet high with galvanized steel pipe posts; minimum 2-3/8 inch OD 

line posts and 2-7/8 inch OD corner and pull posts. 

1. Provide gate openings to accommodate vehicle delivery traffic or as noted.  

Install gateposts in sizes required for support gates. 

B. Yodock barriers may be provided by the contractor as substitution to fence with driven 

post. If site conditions or pace of work do not allow for typical fence with driven post, 

then the contractor is responsible to provide Yodock barriers. This is at the sole 

discretion of the construction manager.  

C. Gypsum Board:  Minimum 5/8 inch thick by 48 inches wide by maximum available 

lengths; regular-type panels with tapered edges.  Comply with ASTM C 36/C 36M. 

D. Insulation: Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock 

wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, 

respectively.  

2.2 TEMPORARY FACILITIES 

A. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to 

accommodate materials and equipment for construction operations. 

1. Store combustible materials apart from building. 

B. Porta-jons.: Contractors are not permitted to use the owners toilets facilities unless 

given permission by the construction manager. The contractor will be required to 

provide temporary toilet facilities as required for its workforce. Location to be 

determined by the construction manager.  

2.3 EQUIPMENT 

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by 

locations and classes of fire exposures.  Comply with applicable codes for quantities 

required. Comply with NFPA for recommended classes for exposure; extinguishers shall 
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be inspected and appropriately tagged prior to being brought on site. Provide stands, 

painted bright orange, sturdy enough to carry the extinguisher, and built as not to 

create a tipping hazard. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate facilities where directed by site coordinator and where they will serve Project 

adequately and result in minimum interference with performance of the Work.  

Relocate and modify facilities as required by progress of the Work and when directed 

by the Construction Site Coordinator at no additional cost to the owner. 

1. Locate facilities to limit site disturbance as specified in Division 01 Section 

"Summary of Work." 

B. Provide each facility ready for use when needed to avoid delay.  Do not remove until 

facilities are no longer needed or are replaced by authorized use of completed 

permanent facilities. 

3.2 TEMPORARY UTILITY INSTALLATION 

A. General:  Install temporary service or connect to existing service. 

1. Arrange with utility company, Owner, and existing users for time when service can 

be interrupted, if necessary, to make connections for temporary services. 

B. Sewers and Drainage:  Provide temporary utilities to remove effluent lawfully. 

1. Connect temporary sewers to municipal system as directed by authorities having 

jurisdiction. 

C. Water Service:  Use of Owner's existing water service facilities will be permitted, as long 

as facilities are cleaned and maintained in a condition acceptable to Owner. At 

Substantial Completion, restore these facilities to condition existing before initial use. 

1. Where installations below an outlet might be damaged by spillage or leakage, 

provide a drip pan of suitable size to minimize water damage.  Drain accumulated 

water promptly from pans. 

D. Heating:  Provide temporary heating required by construction activities for curing or 

drying of completed installations or for protecting installed construction from adverse 

effects of low temperatures or high humidity.  Select equipment that will not have a 

harmful effect on completed installations or elements being installed. 
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E. Ventilation and Humidity Control:  Provide temporary ventilation required by 

construction activities for curing or drying of completed installations or for protecting 

installed construction from adverse effects of high humidity.  Select equipment that will 

not have a harmful effect on completed installations or elements being installed.  

Coordinate ventilation requirements to produce ambient condition required and 

minimize energy consumption. 

F. Electric Power Service:  Use of Owner's existing single phase electric power service will 

be permitted, as long as equipment is maintained in a condition acceptable to Owner. 

1. See Section 011000 for additional requirements. 

G. Lighting:  Provide temporary lighting with local switching that provides adequate 

illumination for construction operations, observations, inspections, and traffic 

conditions. 

1. Install and operate temporary lighting that fulfills security and protection 

requirements without operating entire system. 

2. See Section 011000 for additional requirements. 

3.3 SUPPORT FACILITIES INSTALLATION 

A. General:  Comply with the following: 

1. Provide incombustible construction for offices, shops, and sheds located within 

construction area or within 30 feet of building lines.  Comply with NFPA 241. 

2. Maintain support facilities until near Substantial Completion.  Remove before 

Substantial Completion.  Personnel remaining after Substantial Completion will 

be permitted to use permanent facilities, under conditions acceptable to Owner. 

B. Traffic Controls:  Comply with requirements of authorities having jurisdiction. 

1. Protect existing site improvements to remain including curbs, pavement, and 

utilities. 

2. Maintain access for fire-fighting equipment and access to fire hydrants. 

C. Parking: Parking will be restricted to an area determined by the Owner. Owner reserves 

the right to remove from their property, unauthorized vehicles occupying unauthorized 

areas, at respective Contractors’ expense. 

D. Project Identification and Temporary Signs:  Provide Project identification and other 

signs.  Install signs where indicated to inform public and individuals seeking entrance to 

Project.  Unauthorized signs are not permitted. 

1. Provide temporary, directional signs for construction personnel and visitors. 
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2. Maintain and touchup signs so they are legible at all times. 

E. Waste Disposal Facilities: Comply with requirements specified in Division 01 Section 

"Construction Waste Management and Disposal" and Section 011200, “Summary of 

Work.” 

F. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to 

handle waste from construction operations. Comply with requirements of authorities 

having jurisdiction.  Comply with Division 01 Section "Execution" for progress cleaning 

requirements. 

G. Lifts and Hoists:  Provide facilities necessary for hoisting materials and personnel. 

1. Truck cranes and similar devices used for hoisting materials are considered "tools 

and equipment" and not temporary facilities. 

H. Existing Stair Usage: Use of Owner's existing stairs will be permitted, as long as stairs 

are protected, cleaned and maintained in a condition acceptable to Owner. At 

Substantial Completion, restore stairs to no less than condition existing before initial 

use. 

1. Provide protective coverings, barriers, devices, signs, or other procedures to 

protect stairs and to maintain means of egress.  If, despite such protection, stairs 

become damaged, restore damaged areas so no evidence remains of correction 

work. 

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Environmental Protection:  Provide protection, operate temporary facilities, and 

conduct construction in ways and by methods that comply with environmental 

regulations and that minimize possible air, waterway, and subsoil contamination or 

pollution or other undesirable effects. 

1. Comply with work restrictions specified in Division 01 Section "Multiple Contract 

Summary." 

2. Inspect, repair, and maintain erosion and sedimentation control measures during 

construction until permanent vegetation has been established. 

B. Pest Control:  Engage pest-control service to recommend practices to minimize 

attraction and harboring of rodents, roaches, and other pests and to perform 

extermination and control procedures at regular intervals so Project will be free of pests 

and their residues at Substantial Completion.  Obtain extended warranty for Owner.  

Perform control operations lawfully, using environmentally safe materials. 
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C. Security Enclosure and Lockup:  Install substantial temporary enclosure around partially 

completed areas of construction.  Provide lockable entrances to prevent unauthorized 

entrance, vandalism, theft, and similar violations of security. 

1. Refer to Section 011200, “Multiple Contract Summary” for additional information. 

2. All site contractors are to have a 24hr available emergency contact person 

available to fix and correct areas that have been compromised after hours, 

weekends and holidays. Upon notification of such incident, the contractor is 

required to deploy workers as necessary within 1-2 hours maximum to be on site 

to correct such matter reported. Emergency personnel contact information shall 

be submitted within 2 weeks of Notice to Proceed.     

3.  

D. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having 

jurisdiction for erecting structurally adequate barricades, including warning signs and 

lighting. 

1. Yodock barriers are to be furnished and installed around all site construction 

zones with chain link fencing panels, posts and signage. All entries to sites are to 

have lockable gates.  

2. Contractor shall ensure that all chain link safety fencings around the work zone 

are closed off to any adjacent structure, building, etc. at all times.  

3. All contractors storing any materials and/or equipment on site shall be fenced in 

with secured chain link fencing.  

 

 

 

E. Temporary Enclosures: Provide temporary enclosures for protection of construction, in 

progress and completed, from exposure, foul weather, other construction operations, 

and similar activities.  Provide temporary weathertight enclosure for building exterior. 

1. Where heating or cooling is required and permanent enclosure is not complete, 

insulate temporary enclosures. 

 

 

F. Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt 

migration and to separate areas occupied by Owner from fumes and noise. 

1. Construct dustproof partitions with gypsum wallboard with joints taped on 

occupied side, and fire-retardant plywood on construction operations side. 
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2. Construct dustproof partitions with 2 layers of 3 mil polyethylene sheet on each 

side.  Cover floor with 2 layers of 3 mil polyethylene sheet, extending sheets 18 

inches up the sidewalls.  Overlap and tape full length of joints. Cover floor with 

fire-retardant plywood. 

a. Construct vestibule and airlock at each entrance through temporary 

partition with not less than 48 inches between doors.  Maintain water-

dampened foot mats in vestibule. 

3. Insulate partitions to provide noise protection to occupied areas. 

4. Seal joints and perimeter.  Equip partitions with dustproof doors with exit device, 

closer and security locks. 

5. Protect air-handling equipment. 

6. Weather strip openings. 

7. Provide walk-off mats at each entrance through temporary partition. 

G. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of 

types needed to protect against reasonably predictable and controllable fire losses.  

Comply with NFPA 241. 

1. Prohibit smoking within 50 feet of all school property. 

2. Supervise welding operations, combustion-type temporary heating units, and 

similar sources of fire ignition according to requirements of authorities having 

jurisdiction. 

3. Develop and supervise an overall fire-prevention and protection program for 

personnel at Project site.  Review needs with local fire department and establish 

procedures to be followed.  Instruct personnel in methods and procedures.  Post 

warnings and information. 

4. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a 

warning sign stating that hoses are for fire-protection purposes only and are not 

to be removed.  Match hose size with outlet size and equip with suitable nozzles. 

3.5 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste 

and abuse, limit availability of temporary facilities to essential and intended uses. 

B. Maintenance:  Maintain facilities in good operating condition until removal. 

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 

ventilation, and similar facilities on a 24-hour basis where required to achieve 

indicated results and to avoid possibility of damage. 

C. Temporary Facility Changeover:  Do not change over from using temporary security 

and protection facilities to permanent facilities until Substantial Completion. 
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D. Termination and Removal:  Remove each temporary facility when need for its service 

has ended, when it has been replaced by authorized use of a permanent facility, or no 

later than Substantial Completion.  Complete or, if necessary, restore permanent 

construction that may have been delayed because of interference with temporary 

facility.  Repair damaged Work, clean exposed surfaces, and replace construction that 

cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of 

Contractor.  Owner reserves right to take possession of Project identification 

signs. 

2. Remove temporary paving not intended for or acceptable for integration into 

permanent paving.  Where area is intended for landscape development, remove 

soil and aggregate fill that do not comply with requirements for fill or subsoil.  

Remove materials contaminated with road oil, asphalt and other petrochemical 

compounds, and other substances that might impair growth of plant materials or 

lawns.  Repair or replace street paving, curbs, and sidewalks at temporary 

entrances, as required by authorities having jurisdiction. 

3. At Substantial Completion, clean and renovate permanent facilities used during 

construction period.  Comply with final cleaning requirements specified in 

Division 01 Section "Closeout Procedures." 

END OF SECTION 015000 
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SECTION 01 60 00 – PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements governing the Contractor's 
selection of products for use in the Project.
1. Single Prime Contract:  Provisions of this Section apply to the construction activities of 

each prime contractor.

B. Related Sections:  The following Sections contain requirements that relate to this Section:
1. Division 1 Section "Electronic Submittal Procedures" specifies requirements for submittal 

of the Contractor's Construction Schedule and the Submittal Schedule.
2. Division 1 Section "Substitution Procedures" specifies administrative procedures for 

handling requests for substitutions made after award of the Contract.

1.3 DEFINITIONS

A. Definitions used in this Article are not intended to change the meaning of other terms used in the 
Contract Documents, such as "specialties," "systems," "structure," "finishes," "accessories," and 
similar terms.  Such terms are self-explanatory and have well-recognized meanings in the 
construction industry.
1. "Products" are items purchased for incorporation in the Work, whether purchased for the 

Project or taken from previously purchased stock.  The term "product" includes the terms 
"material," "equipment," "system," and terms of similar intent.
a. "Named Products" are items identified by the manufacturer's product name, 

including make or model number or other designation, shown or listed in the 
manufacturer's published product literature, that is current as of the date of the 
Contract Documents.

2. "Materials" are products substantially shaped, cut, worked, mixed, finished, refined or 
otherwise fabricated, processed, or installed to form a part of the Work.

3. "Equipment" is a product with operational parts, whether motorized or manually operated, 
that requires service connections, such as wiring or piping.

1.4 QUALITY ASSURANCE

A. Source Limitations:  To the fullest extent possible, provide products of the same kind from a single 
source.
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1. When specified products are available only from sources that do not, or cannot, produce a 
quantity adequate to complete project requirements in a timely manner, consult with the 
Architect to determine the most important product qualities before proceeding.  Qualities 
may include attributes, such as visual appearance, strength, durability, or compatibility.  
When a determination has been made, select products from sources producing products 
that possess these qualities, to the fullest extent possible.

B. Compatibility of Options:  When the Contractor is given the option of selecting between 2 or more 
products for use on the Project, the product selected shall be compatible with products previously 
selected, even if previously selected products were also options.
1. Each prime contractor is responsible for providing products and construction methods that 

are compatible with products and construction methods of other prime or separate 
contractors.

2. If a dispute arises between prime contractors over concurrently selectable, but 
incompatible products, the Architect will determine which products shall be retained and 
which are incompatible and must be replaced.

C. Nameplates:  Except for required labels and operating data, do not attach or imprint 
manufacturer's or producer's nameplates or trademarks on exposed surfaces of products that will 
be exposed to view in occupied spaces or on the exterior.
1. Labels:  Locate required product labels and stamps on concealed surfaces or, where 

required for observation after installation, on accessible surfaces that are not conspicuous.
2. Equipment Nameplates:  Provide a permanent nameplate on each item of service-

connected or power-operated equipment.  Locate on an easily accessible surface that is 
inconspicuous in occupied spaces.  The nameplate shall contain the following information 
and other essential operating data:
a. Name of product and manufacturer.
b. Model and serial number.
c. Capacity.
d. Speed.
e. Ratings.

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products according to the manufacturer's recommendations, using 
means and methods that will prevent damage, deterioration, and loss, including theft.
1. Schedule delivery to minimize long-term storage at the site and to prevent overcrowding of 

construction spaces.
2. Coordinate delivery with installation time to assure minimum holding time for items that are 

flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 
losses.

3. Deliver products to the site in an undamaged condition in the manufacturer's original sealed 
container or other packaging system, complete with labels and instructions for handling, 
storing, unpacking, protecting, and installing.

4. Inspect products upon delivery to ensure compliance with the Contract Documents and to 
ensure that products are undamaged and properly protected.

5. Store products at the site in a manner that will facilitate inspection and measurement of 
quantity or counting of units.

6. Store heavy materials away from the Project structure in a manner that will not endanger 
the supporting construction.

7. Store products subject to damage by the elements above ground, under cover in a 
weathertight enclosure, with ventilation adequate to prevent condensation.  Maintain 
temperature and humidity within range required by manufacturer's instructions.
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PART 2 - PRODUCTS

2.1 PRODUCT SELECTION

A. General Product Requirements:  Provide products that comply with the Contract Documents, that 
are undamaged and, unless otherwise indicated, new at the time of installation.
1. Provide products complete with accessories, trim, finish, safety guards, and other devices 

and details needed for a complete installation and the intended use and effect.
2. Standard Products:  Where available, provide standard products of types that have been 

produced and used successfully in similar situations on other projects.

B. Product Selection Procedures:  The Contract Documents and governing regulations govern 
product selection.  Procedures governing product selection include the following:
1. Nonproprietary Specifications:  When Specifications list products or manufacturers that are 

available and may be incorporated in the Work, but do not restrict the Contractor to use of 
these products only, the Contractor may propose any available product that complies with 
Contract requirements.  Comply with Contract Document provisions concerning 
"substitutions" to obtain approval for use of an unnamed product.

2. Descriptive Specification Requirements:  Where Specifications describe a product or 
assembly, listing exact characteristics required, with or without use of a brand or trade 
name, provide a product or assembly that provides the characteristics and otherwise 
complies with Contract requirements.

3. Performance Specification Requirements:  Where Specifications require compliance with 
performance requirements, provide products that comply with these requirements and are 
recommended by the manufacturer for the application indicated.

4. Manufacturer's recommendations may be contained in published product literature or by 
the manufacturer's certification of performance.

5. Compliance with Standards, Codes, and Regulations:  Where Specifications only require 
compliance with an imposed code, standard, or regulation, select a product that complies 
with the standards, codes, or regulations specified.

6. Visual Matching:  Where Specifications require matching an established Sample, the 
Architect's decision will be final on whether a proposed product matches satisfactorily.

7. Where no product available within the specified category matches satisfactorily and 
complies with other specified requirements, comply with provisions of the Contract 
Documents concerning "substitutions" for selection of a matching product in another 
product category.

8. Visual Selection:  Where specified product requirements include the phrase "... as selected 
from manufacturer's standard colors, patterns, textures ..." or a similar phrase, select a 
product and manufacturer that complies with other specified requirements.  The Architect 
will select the color, pattern, and texture from the product line selected.

9. Allowances:  Refer to individual Specification Sections and "Allowance" provisions in 
Division 1 for allowances that control product selection and for procedures required for 
processing such selections.

PART 3 - EXECUTION

3.1 INSTALLATION OF PRODUCTS

A. Comply with manufacturer's instructions and recommendations for installation of products in the 
applications indicated.  Anchor each product securely in place, accurately located and aligned 
with other Work.
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1. Clean exposed surfaces and protect as necessary to ensure freedom from damage and 
deterioration at time of Substantial Completion.

END OF SECTION 01 60 00
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SECTION 017329 - CUTTING AND PATCHING 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 
 

A. This Section includes administrative and procedural requirements for cutting and patching. 
 
B. Definition:  "Cutting and patching" includes cutting into existing construction to provide for the 

installation or performance of other work and subsequent fitting and patching required to restore 
surfaces to their original condition, and does not apply to new construction procedures, except 
when new construction is already completed and must be cut and patched due to incorrect 
sequencing of work and/or improper coordination. 

 
C. Multiple Prime Contracts:  Provisions of this Section apply to the construction activities of each 

prime Contractor.  
 

D. Related Sections:  The following Sections contain requirements that relate to this Section: 
1. Division 1 Section "Coordination" for procedures for coordinating cutting and patching 

with other construction activities. 
2. Refer to other Sections for specific requirements and limitations applicable to cutting and 

patching individual parts of the Work. 
a. Requirements of this Section apply to mechanical and electrical installations.  

Refer to Division 15 and 16 Sections for other requirements and limitations 
applicable to cutting and patching mechanical and electrical installations. 
 

1.2 RESPONSIBILITIES  
 

A. General:  Each Prime Contractor is responsible to perform cutting and patching for their portion 
of the Work. Patching work shall restore surfaces to original condition including paint, ceramic, 
tile, masonry, EIFS, VCT flooring, terrazzo flooring, gypsum wallboard ceilings and walls, etc. 
The requirements of this section apply to all Prime Contractors, even though certain items of 
work may be applicable to a specific Prime Contractor. 

 
B. Cutting and patching of completed new construction required due to out of sequence 

construction and/or improper coordination is the responsibility of the prime Contractor 
responsible for the out of sequence construction or improper coordination.  Cutting and patching 
of new construction for these purposes shall be accomplished by the Contractor for General 
Work and shall be paid for by the prime Contractor responsible.  The Architect shall be the sole 
judge of the responsibility for such cutting and patching, and shall prepare change orders to 
delete monies from the Contract of the responsible prime Contractor and credit those monies to 
the Contractor for General Work. 
1. Contractor for General Work shall cooperate with Architect and other Contractors to 

accomplish this cutting and patching with minimal disruption to construction and at 
reasonable costs. 

 
1.3 SUBMITTALS: 

 
A. Cutting and Patching Proposal:  Submit a plan describing procedures well in advance of the 

time cutting and patching will be performed if the Owner requires approval of these procedures 
before proceeding.  Request approval to proceed.  Include the following information, as 
applicable, in the proposal: 
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1. Describe the extent of cutting and patching required.  Show how it will be performed and 
indicate why it cannot be avoided. 

 
2. Describe anticipated results in terms of changes to existing construction.  Include 

changes to structural elements and operating components as well as changes in the 
building's appearance and other significant visual elements. 

 
3. List products to be used and firms or entities that will perform Work. 

 
4. Indicate dates when cutting and patching will be performed. 

 
5. Utilities:  List utilities that cutting and patching procedures will disturb or affect.  List 

utilities that will be relocated and those that will be temporarily out-of-service.  Indicate 
how long service will be disrupted. 

 
6. Where cutting and patching involves adding reinforcement to structural elements, submit 

details and engineering calculations showing integration of reinforcement with the original 
structure. 

 
7. Approval by the Architect to proceed with cutting and patching does not waive the 

Architect's right to later require complete removal and replacement of unsatisfactory 
work. 

 
1.4 QUALITY ASSURANCE: 

 
A. Requirements for Structural Work:  Do not cut and patch structural elements in a manner that 

would change their load-carrying capacity or load-deflection ratio. 
 

1. Obtain approval of the cutting and patching proposal before cutting and patching the 
following structural elements: 
a. Foundation construction. 
b. Bearing and retaining walls. 
c. Structural concrete. 
d. Structural steel. 
e. Lintels. 
f. Timber and primary wood framing. 
g. Structural decking. 
h. Stair systems. 
i. Miscellaneous structural metals. 
j. Exterior curtain-wall construction. 
k. Equipment supports. 
l. Piping, ductwork, vessels, and equipment. 
m. Structural systems of special construction in Division 13 Sections. 
 

B. Operational Limitations:  Do not cut and patch operating elements or related components in a 
manner that would result in reducing their capacity to perform as intended.  Do not cut and 
patch operating elements or related components in a manner that would result in increased 
maintenance or decreased operational life or safety. 

 
1. Obtain approval of the cutting and patching proposal before cutting and patching the 

following operating elements or safety related systems: 
a. Primary operational systems and equipment. 
b. Air or smoke barriers. 
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c. Water, moisture, or vapor barriers. 
d. Membranes and flashings. 
e. Fire protection systems. 
f. Noise and vibration control elements and systems. 
g. Control systems. 
h. Communication systems. 
i. Conveying systems. 
j. Electrical wiring systems. 
k. Operating systems of special construction. 
 

C. Visual Requirements:  Do not cut and patch construction exposed on the exterior or in occupied 
spaces in a manner that would, in the Architect's opinion, reduce the building's aesthetic 
qualities.  Do not cut and patch construction in a manner that would result in visual evidence of 
cutting and patching.  Remove and replace construction cut and patched in a visually 
unsatisfactory manner. 

 
1. If possible retain the original Installer or fabricator to cut and patch the exposed Work 

listed below.  If it is impossible to engage the original Installer or fabricator, engage 
another recognized experienced and specialized firm. 
a. Processed concrete finishes. 
b. Stonework and stone masonry. 
c. Ornamental metal. 
d. Matched-veneer woodwork. 
e. Preformed metal panels. 
f. Firestopping. 
g. Window wall system. 
h. Stucco and ornamental plaster. 
i. Acoustical ceilings. 
j. Terrazzo. 
k. Finished wood flooring. 
l. Fluid-applied flooring. 
m. Carpeting. 
n. Aggregate wall coating. 
o. Wall covering. 
p. Swimming pool finishes 

 
1.5 WARRANTY: 

 
A. Existing Warranties:  Replace, patch, and repair material and surfaces cut or damaged by 

methods and with materials in such a manner as not to void any warranties required or existing. 
 

PART 2 - PRODUCTS 

 

2.1 MATERIALS, GENERAL: 
 

A. Use materials identical to existing materials.  For exposed surfaces, use materials that visually 
match existing adjacent surfaces to the fullest extent possible if identical materials are 
unavailable or cannot be used.  Use materials whose installed performance will equal or 
surpass that of existing materials. 

 
 

PART 3 - EXECUTION 

 

3.1 INSPECTION: 
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A.  Examine surfaces to be cut and patched and conditions under which cutting and patching is 

to be performed before cutting.  If unsafe or unsatisfactory conditions are encountered, take 
corrective action before proceeding. 

 
1. Before proceeding, meet at the Project Site with parties involved in cutting and patching, 

including mechanical and electrical trades.  Review areas of potential interference and 
conflict.  Coordinate procedures and resolve potential conflicts before proceeding. 

 
3.2 PREPARATION: 

 
A. Temporary Support:  Provide temporary support of work to be cut, including shoring, lumber, 

plywood, etc.  
 
B. Protection:  Protect existing construction during cutting and patching to prevent damage.  

Provide protection from adverse weather conditions for portions of the Project that might be 
exposed during cutting and patching operations. 

 
C. Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas. 

 
D. Avoid cutting existing pipe, conduit, or ductwork serving the building but scheduled to be 

removed or relocated until provisions have been made to bypass them. 
 

3.3 PERFORMANCE: 
 

A. General:  Employ skilled workmen to perform cutting and patching.  Proceed with cutting and 
patching at the earliest feasible time and complete without delay. 

 
1. Cut existing construction to provide for installation of other components or performance of 

other construction activities and the subsequent fitting and patching required to restore 
surfaces to their original condition. 

 
B. Cutting:  Cut existing construction using methods least likely to damage elements retained or 

adjoining construction.  Where possible, review proposed procedures with the original Installer; 
comply with the original Installer's recommendations. 

 
1. In general, where cutting, use hand or small power tools designed for sawing or grinding, 

not hammering and chopping.  Cut holes and slots as small as possible, neatly to size 
required, and with minimum disturbance of adjacent surfaces.  Temporarily cover 
openings when not in use. 

 
2. To avoid marring existing finished surfaces, cut or drill from the exposed or finished side 

into concealed surfaces. 
 

3. Cut through concrete and masonry using a cutting machine, such as a Carborundum saw 
or a diamond-core drill. (Do not overcut.) 

 
4. Comply with requirements of applicable Division 2 Sections where cutting and patching 

requires excavating and backfilling. 
 

5. Where services are required to be removed, relocated, or abandoned, by-pass utility 
services, such as pipe or conduit, before cutting.  Cut-off pipe or conduit in walls or 
partitions to be removed.  Cap, valve, or plug and seal the remaining portion of pipe or 
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conduit to prevent entrance of moisture or other foreign matter after by-passing and 
cutting. 

6. Existing electric and plumbing lines are located beneath floor areas. Contractor will trace 
out these items and proceed with caution so that existing utilities are not damaged by 
cutting / demolition.  

 
C. Patching:  Patch with durable seams that are as invisible as possible.  Comply with specified 

tolerances. 
 

1. Where feasible, inspect and test patched areas to demonstrate integrity of the 
installation. 

 
2. Restore exposed finishes of patched areas and extend finish restoration into retained 

adjoining construction in a manner that will eliminate evidence of patching and 
refinishing. 

 
3. Where removing walls or partitions extends one finished area into another, patch and 

repair floor and wall surfaces in the new space.  Provide an even surface of uniform color 
and appearance.  Remove existing floor and wall coverings and replace with new 
materials, if necessary, to achieve uniform color and appearance. 
a. Where patching occurs in a smooth painted surface, extend final paint coat over 

entire unbroken surface containing the patch after the area has received primer 
and second coat. 

 
4. Patch, repair, or re-hang existing ceilings as necessary to provide an even-plane surface 

of uniform appearance. 

 
3.4 CLEANING: 

 
A. Clean areas and spaces where cutting and patching are performed.  Completely remove paint, 

mortar, oils, putty, and similar items.  Thoroughly clean piping, conduit, and similar features 
before applying paint or other finishing materials.  Restore damaged pipe covering to its original 
condition. 

END OF SECTION 017329 
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SECTION 017423 – CLEANING UP 

PART 1 - GENERAL 

1.1 Description of Work: 

A. The work of this section relates to the following: 

1. Maintain premises and public properties and roadways free from accumulations of waste, 
debris, dirt, mud and rubbish caused by operations.  

2. At completion of work, remove waste materials, rubbish tools, equipment, machinery and 
surplus materials, and clean all sight exposed surfaces; leave project clean and ready for 
occupancy.  

3. Remove all overspray caused by construction operations from adjacent construction, 
surfaces and vehicles. 

B. Related Requirements Specified Elsewhere 

1. Summary of work: Section 01 10 00 
2. Cutting and Patching: Section 01 73 29 
3. Cleaning for Specific Products or Work: the respective sections of the specifications:  

1.2 Safety Requirements 

A. Standards: Maintain project in accord with safety and insurance standards. 

B. Hazard Control 

1. Store volatile waste in covered metal containers and remove from premises daily. 
2. Prevent accumulations of waste which create hazardous conditions. 
3. Provide adequate ventilation during use of volatile or noxious substances. 

C. Conduct cleaning and disposal operations to comply with local ordinances and anti-pollution 
laws. 

1. Do not burn or bury rubbish and waste materials on project site. 
2. Do not dispose of volatile waste such as mineral spirits, oil, or paint thinner in storm or 

sanitary drains. 
3. Do not dispose of waste into streams or waterways. 
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PART 2 - PRODUCTS 

2.1 Materials: Use only cleaning materials recommended by manufacturer of surface to be cleaned. 

PART 3 - EXECUTION 

3.1 During Construction Each Contract Shall: 

A. Execute daily cleaning to ensure that building, grounds, and public properties and roadways are 
maintained free from accumulations of waste materials, rubbish, dirt and mud. 

B. Wet down dry materials and rubbish to lay dust and prevent blowing dust.  Erect dustproof 
barriers to keep dust from drifting through the building. 

C. Each day, all contractors shall affect the following: 

1. Areas of intense activity, such as cutting and sawing must be swept clean and 
reorganized at the end of each day. 

2. Areas of moderate activity such as installation of plumbing, ductwork, electrical work 
must be returned to good order at the end of each day. 

3. Debris below scaffolds (and shoring/re-shoring) must at all time, be kept sufficiently 
consolidated to keep walkways free of tripping hazards. These work areas must also be 
swept clean immediately upon removal of scaffolds. 

4. All swept up debris, waste materials, and packing must be removed and placed in the 
dumpster by noon of the following workday. 

5. All sorted material must be kept in good order. 
6. As portions of the work are completed, all used and excess materials must be removed 

promptly. 
7. Daily Clean-up and good housekeeping is the responsibility of each contractor 

individually and will be monitored by the Construction Manager. 
8. Contractors shall promptly comply with requests to organize scatted materials. 

D. Each contractor is responsible for furnishing all dumpsters or other such containers as required 
for collection, storage and legal disposal of all debris and rubbish resultant from the construction 
operation.  The Construction Manager shall locate, maintain and move such containers as 
necessary and legally dispose of waste as containers are filled.  Separate and recycle as 
required authorities and regulations. 

E. Vacuum clean interior building areas when ready to receive finish painting, and continue 
vacuum cleaning on an as needed basis until building is ready for Substantial Completion or 
occupancy. 

F. Handle materials in a controlled manner with as few handlings as possible; do not drop or throw 
materials from heights. 

G. Schedule cleaning operations so that dust and other containment resulting from cleaning 
process will not fall on wet, newly painted surfaces. 
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3.2 FINAL CLEANING 

A. Each Contractor Shall: 

1. Employ experienced workmen, or professional cleaners, for final cleaning. 
2. In preparation for substantial completion or occupancy, conduct final inspection of sight 

exposed interior and exterior surfaces, and of concealed spaces. 
3. Remove grease, dust, dirt, stains, labels, fingerprints, and other foreign materials form 

sight-exposed interior and exterior finished surfaces; polish surface so designated to 
shine finish. 

4. Maintain cleaning until project, or portion thereof, is occupied by owner. 
5. Repair, patch and touch up marred surfaces to specified finish, to match adjacent 

surfaces. 

B. General Work Contractor shall complete the following cleaning operations before requesting 
inspection for certification of Substantial Completion for entire Project or portion of Project: 

1. Wash all transparent materials including mirrors and glass in doors and windows (inside 
and out). 

2. Vacuum clean carpeting and epoxy flooring. 
3. Wash & wax resilient tile floors. 
4. Wash and polish all terrazzo and ceramic tile. 
5. Dust/ clean all finished surfaces including casework, window sills, toilet partitions/ 

accessories, hardware, specialties, etc. 
6. Restoration of any lawn areas disturbed by construction operations. 

C. Mechanical Work Contractor shall complete the following cleaning operations before requesting 
inspection for certification of Substantial Completion for entire Project or portion of Project: 
1. Restoration of any lawn areas disturbed by construction operations. 
2. Replace disposable filters on HVAC units.  Clean permanent air filters. 
3. Clean ducts, blowers and coils if dusty/ soiled during construction process 
4. Final clean surfaces of all HVAC equipment including dust, paint, taping compound, 

mortar droppings, etc.  (Unit ventilators, unit heaters, convectors, fintube, diffusers/ grills, 
etc). 

D. Electrical Work Contractor shall complete the following cleaning operations before requesting 
inspection for certification of Substantial Completion for entire Project or portion of Project:  

1. Clean light fixtures, lamps, globes & reflectors.  Replace burned out bulbs, noisy starters, 
etc. 

2. Clean surfaces of all electrical equipment. 

3.3 RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL 

A. General:  Recycle paper and beverage containers used by on-site workers. 

B. Procedures:  Separate recyclable waste from other waste materials, trash, and debris.  
Separate recyclable waste by type. 

1. Provide appropriately marked containers or bins for controlling recyclable waste until 
removed from Project site.  Include list of acceptable and unacceptable materials at each 
container and bin. 



NANUET UNION FREE SCHOOL DISTRICT                                                                                          BID ISSUE  

NANUET HIGH SCHOOL ELEVATOR ADDITION   AUGUST 2, 2022 

KSQ DESIGN PROJECT NO. 2111005.01 

 

CLEANING UP 01 74 23 - 4 of 4 

2. Remove recyclable waste from Owner's property and transport to recycling receiver or 
processor. 

3.4 RECYCLING DEMOLITION AND CONSTRUCTION WASTE 

A. Recycle demolition and construction waste at local recycling centers where reasonable. 

3.5 DISPOSAL OF WASTE 

A. General:  Except for items or materials to be salvaged, recycled, or otherwise reused, remove 
waste materials from Project site and legally dispose of them in a landfill or incinerator 
acceptable to authorities having jurisdiction. 

B. Disposal:  Remove waste materials from Owner's property and legally dispose of them. 
 

 

END OF SECTION 017423 
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SECTION 01 77 00 - EXECUTION AND CLOSEOUT REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for contract closeout 
including, but not limited to, the following: 

1. Inspection procedures. 
2. Project record document submittal. 
3. Operation and maintenance manual submittal. 
4. Submittal of warranties. 
5. Final cleaning. 

B. Closeout requirements for specific construction activities are included in the appropriate 
Sections. 

C. Multiple Prime Contracts:  Provisions of this Section apply to the construction activities of each 
Prime Contractor. 

1.3 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures:  Before requesting inspection for certification of Substantial 
Completion, complete the following.  List exceptions in the request. 

1. In the Application for Payment that coincides with, or first follows, the date Substantial 
Completion is claimed, show 100 percent completion for the portion of the Work claimed 
as substantially complete. 

a. Include supporting documentation for completion as indicated in these Contract 
Documents and a statement showing an accounting of changes to the Contract 
Sum. 

b. If 100 percent completion cannot be shown, include a list of incomplete items, the 
value of incomplete construction, and reasons the Work is not complete. 

2. Advise the Owner of pending insurance changeover requirements. 
3. Submit specific warranties, workmanship bonds, maintenance agreements, final 

certifications, and similar documents. 
4. Obtain and submit releases enabling the Owner unrestricted use of the Work and access 

to services and utilities.  Include occupancy permits, operating certificates, and similar 
releases. 

5. Submit record drawings, maintenance manuals, final project photographs, damage or 
settlement surveys, property surveys, and similar final record information. 
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6. Deliver tools, spare parts, extra stock, and similar items. 
7. Make final changeover of permanent locks and transmit keys to the Owner.  Advise the 

Owner's personnel of changeover in security provisions. 
8. Complete startup testing of systems and instruction of the Owner's operation and 

maintenance personnel. Discontinue and remove temporary facilities from the site, along 
with mockups, construction tools, and similar elements. 

9. Complete final cleanup requirements, including touchup painting. 
10. Touch up and otherwise repair and restore marred, exposed finishes. 

B. Inspection Procedures:  On receipt of a request for inspection, the Architect will either proceed 
with inspection or advise the Contractor of unfilled requirements.  The Architect will prepare the 
Certificate of Substantial Completion following inspection or advise the Contractor of 
construction that must be completed or corrected before the certificate will be issued. 

1. The Architect will repeat inspection when requested and assured that the Work is 
substantially complete. 

2. Results of the completed inspection will form the basis of requirements for final 
acceptance. 

1.4 FINAL ACCEPTANCE 

A. Preliminary Procedures:  Before requesting final inspection for certification of final acceptance 
and final payment, complete the following.  List exceptions in the request. 

1. Submit the final payment request with releases and supporting documentation not 
previously submitted and accepted.  Include insurance certificates for products and 
completed operations where required. 

2. Submit an updated final statement, accounting for final additional changes to the Contract 
Sum. 

3. Submit a certified copy of the Architect's final inspection list of items to be completed or 
corrected, endorsed and dated by the Architect.  The certified copy of the list shall state 
that each item has been completed or otherwise resolved for acceptance and shall be 
endorsed and dated by the Architect. 

4. Submit final meter readings for utilities, a measured record of stored fuel, and similar data 
as of the date of Substantial Completion or when the Owner took possession of and 
assumed responsibility for corresponding elements of the Work. 

5. Submit consent of surety to final payment. 
6. Submit a final liquidated damages settlement statement. 
7. Submit evidence of final, continuing insurance coverage complying with insurance 

requirements. 

B. Re-inspection Procedure:  The Architect will re-inspect the Work upon receipt of notice that the 
Work, including inspection list items from earlier inspections, has been completed, except for 
items whose completion is delayed under circumstances acceptable to the Architect. 

1. Upon completion of re-inspection, the Architect will prepare a certificate of final 
acceptance.  If the Work is incomplete, the Architect will advise the Contractor of Work 
that is incomplete or of obligations that have not been fulfilled but are required for final 
acceptance. 

2. If necessary, re-inspection will be repeated, but may be chargeable to the Owner and 
back-chargeable to the Contractor in conditions within his control. 
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1.5 RECORD DOCUMENT SUBMITTALS 

A. General:  Do not use record documents for construction purposes.  Protect record documents 
from deterioration and loss in a secure, fire-resistant location.  Provide access to record 
documents for the Architect's reference during normal working hours. 

B. Record Drawings:  Maintain a clean, undamaged set of blue or black line white-prints of 
Contract Drawings and Shop Drawings.  Mark the set to show the actual installation where the 
installation varies substantially from the Work as originally shown.  Mark which drawing is most 
capable of showing conditions fully and accurately.  Where Shop Drawings are used, record a 
cross-reference at the corresponding location on the Contract Drawings.  Give particular 
attention to concealed elements that would be difficult to measure and record at a later date. 

1. Mark record sets with red erasable pencil.  Use other colors to distinguish between 
variations in separate categories of the Work. 

2. Mark new information that is important to the Owner but was not shown on Contract 
Drawings or Shop Drawings. 

3. Note related change-order numbers where applicable. 
4. Organize record drawing sheets into manageable sets.  Bind sets with durable-paper 

cover sheets; print suitable titles, dates, and other identification on the cover of each set. 

C. Record Specifications:  Maintain one complete copy of the Project Manual, including addenda.  
Include with the Project Manual one copy of other written construction documents, such as 
Change Orders and modifications issued in printed form during construction. 

1. Mark these documents to show substantial variations in actual Work performed in 
comparison with the text of the Specifications and modifications. 

2. Give particular attention to substitutions and selection of options and information on 
concealed construction that cannot otherwise be readily discerned later by direct 
observation. 

3. Note related record drawing information and Product Data. 
4. Upon completion of the Work, submit record Specifications to the Architect for the 

Owner's records. 

D. Record Product Data:  Maintain one copy of each Product Data submittal.  Note related Change 
Orders and markup of record drawings and Specifications. 

1. Mark these documents to show significant variations in actual Work performed in 
comparison with information submitted.  Include variations in products delivered to the 
site and from the manufacturer's installation instructions and recommendations. 

2. Give particular attention to concealed products and portions of the Work that cannot 
otherwise be readily discerned later by direct observation. 

3. Upon completion of markup, submit complete set of record Product Data to the Architect 
for the Owner's records. 

E. Record Sample Submitted:  Immediately prior to Substantial Completion, the Contractor shall 
meet with the Architect and the Owner's personnel at the Project Site to determine which 
Samples are to be transmitted to the Owner for record purposes.  Comply with the Owner's 
instructions regarding delivery to the Owner's Sample storage area. 

F. Miscellaneous Record Submittals:  Refer to other Specification Sections for requirements of 
miscellaneous record keeping and submittals in connection with actual performance of the 
Work.  Immediately prior to the date or dates of Substantial Completion, complete 
miscellaneous records and place in good order.  Identify miscellaneous records properly and 
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bind or file, ready for continued use and reference.  Submit to the Architect for the Owner's 
records. 

G. Maintenance Manuals: 3 copies required. Organize operation and maintenance data into 
suitable sets of manageable size.  Bind properly indexed data in individual, heavy-duty, 2-3 
inch, 3-ring, vinyl-covered binders, with pocket folders for folded sheet information.  Mark 
appropriate identification on front and spine of each binder.  Include the following types of 
information: 

1. Emergency instructions. 

2. Spare parts list. 

3. Copies of warranties. 

4. Wiring diagrams. 

5. Recommended "turn-around" cycles. 

6. Inspection procedures. 

7. Shop Drawings and Product Data. 

8. Fixture lamping schedule. 

H. Waivers, guarantees, certification letters, AIA documents, etc.: See checklist attachment at the 
end of this section 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 CLOSEOUT PROCEDURES 

A. Operation and Maintenance Instructions:  Arrange for each Installer of equipment that requires 
regular maintenance to meet with the Owner's personnel to provide instruction in proper 
operation and maintenance.  Provide instruction by manufacturer's representatives if installers 
are not experienced in operation and maintenance procedures.  Include a detailed review of the 
following items: 

1. Maintenance manuals. 

2. Record documents. 

3. Spare parts and materials. 

4. Tools. 

5. Lubricants. 

6. Fuels. 
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7. Identification systems. 

8. Control sequences. 

9. Hazards. 

10. Cleaning. 

11. Warranties and bonds. 

12. Maintenance agreements and similar continuing commitments. 

B. As part of instruction for operating equipment, demonstrate the following procedures: 

1. Startup. 

2. Shutdown. 

3. Emergency operations. 

4. Noise and vibration adjustments. 

5. Safety procedures. 

6. Economy and efficiency adjustments. 

7. Effective energy utilization. 

C. Record "As-Built" Drawings 

1. Upon completion of the work, and review of the record drawings by the Architect, prepare 
a final set of record drawings using reproducible mylar or vellum.  Submit final set of 
transparencies to Architect. 

2. The cost of furnishing above prints and preparing these record drawings shall be included 
in the contract price 

3.2 FINAL CLEANING 

A. General:  The General Conditions require general cleaning during construction.  Regular site 
cleaning is included in Division 1 Section “Temporary Facilities and Controls." 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each 
surface or unit to the condition expected in a normal, commercial building cleaning and 
maintenance program.  Comply with manufacturer's instructions. 

1. Complete the following cleaning operations before requesting inspection for certification 
of Substantial Completion. 

a. Remove labels that are not permanent labels. 

b. Clean transparent materials, including mirrors and glass in doors and windows.  
Remove glazing compounds and other substances that are noticeable vision-
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obscuring materials.  Replace chipped or broken glass and other damaged 
transparent materials. 

c. Clean exposed exterior and interior hard-surfaced finishes to a dust-free condition, 
free of stains, films, and similar foreign substances.  Restore reflective surfaces to 
their original condition.  Leave concrete floors broom clean.  Vacuum carpeted 
surfaces. 

d. Wipe surfaces of mechanical and electrical equipment.  Remove excess lubrication 
and other substances.  Clean plumbing fixtures to a sanitary condition.  Clean light 
fixtures and lamps. 

e. Clean the site, including landscape development areas, of rubbish, litter, and other 
foreign substances.  Sweep paved areas broom clean; remove stains, spills, and 
other foreign deposits.  Rake grounds that are neither paved nor planted to a 
smooth, even-textured surface. 

C. Pest Control:  Engage an experienced, licensed exterminator to make a final inspection and rid 
the Project of rodents, insects, and other pests. 

D. Removal of Protection:  Remove temporary protection and facilities installed for protection of the 
Work during construction. 

E. Compliance:  Comply with regulations of authorities having jurisdiction and safety standards for 
cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on the Owner's 
property.  Do not discharge volatile, harmful, or dangerous materials into drainage systems.  
Remove waste materials from the site and dispose of lawfully. 

1. Where extra materials of value remain after completion of associated Work, they become 
the Owner's property.  Dispose of these materials as directed by the Owner. 

3.3 DEMONSTRATION AND TRAINING 

A. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain 
systems, subsystems, and equipment not part of a system. Arrange for three separate days of 
training, each separated by a minimum of two weeks covering all systems and equipment.   
Include a detailed review of the following: 

1. Include instruction for basis of system design and operational requirements, review of 
documentation, emergency procedures, operations, adjustments, troubleshooting, 
maintenance, and repairs. 

2. All owner training sessions to be recorded to DVD by the contractor and shall be of 
sufficient quality to allow the DVD to serve as a training guide for new employees. 
Contractor will provide 3 copies of each DVD in their closeout submittal.  

3.4 CLOSEOUT CHECKLIST 

A. See attached checklist for required wage & supplements, lien release, guarantee / warranties, 
etc. 
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END OF SECTION 017700 
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SECTION 01 77 01 - CHECKLIST FOR PROJECT CLOSEOUT AND PROCESSING OF FINAL 

PAYMENT 

PART 1 - GENERAL 

1.1 Final payment will not be processed until all items indicated are received in accordance with 
Section 01 77 00 - EXECUTION AND CLOSEOUT REQUIREMENTS. 

1.2 Close-Out Submittals: 

1. [  ] Wage & Supplements Verification Form from prime and subcontractors (copy 
attached). 

2. [  ] Three (3) bound, hard cover, 3-ring binder brochures of Operation and Maintenance. 
Manuals for all equipment installed on the project: 

3. [  ] Typed or printed instructions covering the care and operations of equipment and 
systems furnished and installed. 

4. [  ] Manufacturers instruction books, diagrams, spare parts lists covering all equipment. 
5. [  ] Instruction of Owner’s Representative in care and maintenance of new equipment. 
6. [  ] All approved shop drawings. 
7. [  ] Certificates of compliance and inspection.  (Where applicable - electric, elevator, etc.) 
8. [  ] Spare parts and Maintenance Materials.   
9. [  ]  Evidence of compliance with requirements of governing authorities (Certificates of 

Inspection for Electrical). 
10. [  ] Certificates of insurance for products and completed operations. 
11. [  ] Notarized statement that only non-asbestos materials were installed on this project. 
12. [  ] Fully executed certificate of substantial completion: AIA G734. 
13. [  ] Contractor’s written Two-year warranty and extended warranties (if any required). 
14. [  ] Project Record Documents: Section 01 7700. 
15. [  ] As-Built Drawings. 

1.3 Evidence of Payments and Release of Liens: 

1. [  ] Contractor’s Affidavit of Payment of Debts and Claims: AIA G706. 
2. [  ] Contractor’s Affidavit of Release of Liens - AIA G706A with: 
3. [  ] Separate written releases of waivers and liens for subcontractors, suppliers, and 

others with lien rights against the property of owner, together with a list of those parties – 
AIA G706A. 

4. [  ] Contractor’s written release or waiver of lien upon payment to the Contractor 
pursuant to New York State lien law. 

5. [  ] Consent of Surety to Final Payment: AIA G707. 
 
 

END OF SECTION 017701 

 



  

NANUET UNION FREE SCHOOL DISTRICT                                                                                          BID ISSUE  

NANUET HIGH SCHOOL ELEVATOR ADDITION   AUGUST 2, 2022 

KSQ DESIGN PROJECT NO. 2111005.01 

 

CHECKLIST FOR PROJECT CLOSEOUT AND PROCESSING OF FINAL 
PAYMENT 

017701 - 2 of 4 

 
 

 

 

Nanuet Union Free School District 

Contractor Wage and Supplement Certification 

 

 

 

I _______________________________________________________ am an officer   

 

of____________________________________________________ (Prime Contractor) 

 

and I am duly authorized to make this affidavit for the Public Contract for the Nanuet 

Union Free School District. 
 

That I fully comprehend the terms and provisions of section 220-1 of the Labor Law. 

 

That I have been issued a copy of the schedule of Wages and Supplements, as specified in the 

project manual. 

 

That I agree to pay the applicable Prevailing Wage and will pay or provide the 

supplements specified. 
 

 

________________________________   __________________________ 

Contractor       Signature 
 

 
________________________ 

Print Name 

 

________________________ 

President 

 

ACKNOWLEDGMENT: 

 

STATE OF NEW YORK 

COUNTY OF _____________:SS.: 

 

 

On this ___________ day of _________________, 20___before me personally came 

_______________________________ to me known and known to me to be the person described in and 

who executed the foregoing instrument and acknowledged that he executed the same. 
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_____________________________ 

Notary Public 

 

_____________________________ 

County  

Nanuet Union Free School District 

Subcontractor Wage and Supplement Certification 

 

 

 

That I am an officer of ________________________________ and am duly authorized to make  

 

this affidavit on behalf of the Subcontract to ________________________________________  

 

(Prime Contractor) on Public Contract for the Nanuet Union Free School District. 

 

That I fully comprehend the terms and provisions of section 220-1 of the Labor Law. 

 

That I have been issued a copy of the schedule of Wages and Supplements, as specified in the 

project manual. 

 

That I agree to pay the applicable Prevailing Wage and will pay or provide the supplements speci-

fied. 

 

________________________________   __________________________ 

Subcontractor      Signature 
 

 
________________________ 

Print Name 

 

________________________ 

President 

 

ACKNOWLEDGMENT: 

 

STATE OF NEW YORK 

COUNTY OF _____________:SS.: 

 

 

On this ___________ day of _________________, 20___before me personally came 

_______________________________ to me known and known to me to be the person described in and 

who executed the foregoing instrument and acknowledged that he executed the same. 
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_____________________________ 

Notary Public 

 

_____________________________ 

County  
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SECTION 01 78 23 - OPERATION AND MAINTENANCE DATA  

PART 1 - GENERAL  

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section.  

1.2 SUMMARY  

A. This Section includes administrative and procedural requirements for preparing operation and 

maintenance manuals, including the following:  

1. Operation and maintenance documentation directory.  

2. Emergency manuals.  

3. Operation manuals for systems, subsystems, and equipment.  

4. Maintenance manuals for the care and maintenance of products, materials, and finishes and 

systems and equipment.  

1.3 DEFINITIONS  

A. System: An organized collection of parts, equipment, or subsystems united by regular interaction.  

B. Subsystem: A portion of a system with characteristics similar to a system.  

1.4 SUBMITTALS  

A. Initial Submittal: Submit 2 draft copies of each manual at least 15 days before requesting 

inspection for Substantial Completion. Include a complete operation and maintenance directory. 

Architect will return one copy of draft and mark whether general scope and content of manual are 

acceptable.  

B. Final Submittal: Submit four of each manual in final form at least 15 days before final inspection. 

Architect will return copy with comments within 15 days after final inspection.  

1.5 COORDINATION  

A. Where operation and maintenance documentation includes information on installations by more 

than one factory-authorized service representative, assemble and coordinate information 

furnished by representatives and prepare manuals.  
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PART 2 - PRODUCTS  

2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY 

A. Organization: Include a section in the directory for each of the following:  

1.  List of documents.  

2.  List of systems.  

3.  List of equipment.  

4.  Table of contents.  

B.  List of Systems and Subsystems: List systems alphabetically. Include references to operation and 

maintenance manuals that contain information about each system.  

C.  List of Equipment: List equipment for each system, organized alphabetically by system. For 

pieces of equipment not part of system, list alphabetically in separate list.  

D. Tables of Contents: Include a table of contents for each emergency, operation, and maintenance 

manual.  

E.  Identification: In the documentation directory and in each operation and maintenance manual, 

identify each system, subsystem, and piece of equipment with same designation used in the 

Contract Documents. If no designation exists, assign a designation according to ASHRAE 

Guideline 4, "Preparation of Operating and Maintenance Documentation for Building Systems."  

2.2 MANUALS, GENERAL  

A. Organization: Unless otherwise indicated, organize each manual into a separate section for each 

system and subsystem, and a separate section for each piece of equipment not part of a system. 

Each manual shall contain the following materials, in the order listed:  

1. Title page.  

2. Table of contents.  

3. Manual contents.  

B. Title Page: Enclose title page in transparent plastic sleeve. Include the following information:  

1. Subject matter included in manual.  

2. Name and address of Project.  

3. Name and address of Owner.  

4. Date of submittal.  

5. Name, address, and telephone number of Contractor.  

6. Name and address of Architect.  

7. Cross-reference to related systems in other operation and maintenance manuals.  

C. Table of Contents: List each product included in manual, identified by product name, indexed to 

the content of the volume, and cross-referenced to Specification Section number in Project 

Manual.  

1. If operation or maintenance documentation requires more than one volume to accommodate 

data, include comprehensive table of contents for all volumes in each volume of the set.  
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D. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by 

system, subsystem, and equipment. If possible, assemble instructions for subsystems, equipment, 

and components of one system into a single binder.  

1. Binders: Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to 

accommodate contents, sized to hold 8-1/2 by11 inch paper; with clear plastic sleeve on 

spine to hold label describing contents and with pockets inside covers to hold folded 

oversize sheets.  

a. If two or more binders are necessary to accommodate data of a system, organize data 

in each binder into groupings by subsystem and related components. Cross-reference 

other binders if necessary to provide essential information for proper operation or 

maintenance of equipment or system. 

b. Identify each binder on front and spine, with printed title "OPERATION AND 

MAINTENANCE MANUAL," Project title or name, and subject matter of contents. 

Indicate volume number for multiple-volume sets.  

2. Dividers: Heavy-paper dividers with plastic-covered tabs for each section. Mark each tab to 

indicate contents. Include typed list of products and major components of equipment 

included in the section on each divider, cross-referenced to Specification Section number 

and title of Project Manual. 

3. Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose diagnostic 

software diskettes for computerized electronic equipment.  

4.  Supplementary Text: Prepared on 8-1/2 by 11 inch white bond paper.  

5. Drawings: Attach reinforced, punched binder tabs on drawings and bind with text.  

a. If oversize drawings are necessary, fold drawings to same size as text pages and use as 

foldouts.  

b. If drawings are too large to be used as foldouts, fold and place drawings in labeled 

envelopes and bind envelopes in rear of manual. At appropriate locations in manual, 

insert typewritten pages indicating drawing titles, descriptions of contents, and 

drawing locations.  

2.3 EMERGENCY MANUALS  

A. Content: Organize manual into a separate section for each of the following:  

1. Type of emergency.  

2. Emergency instructions.  

3.  Emergency procedures.  

B. Type of Emergency: Where applicable for each type of emergency indicated below, include 

instructions and procedures for each system, subsystem, piece of equipment, and component:  

1. Fire.  

2. Flood.  

3. Gas leak.  

4. Water leak.  

5. Power failure.  

6. Water outage.  

7. System, subsystem, or equipment failure.  

8. Chemical release or spill.  
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C. Emergency Instructions: Describe and explain warnings, trouble indications, error messages, and 

similar codes and signals. Include responsibilities of Owner's operating personnel for notification 

of Installer, supplier, and manufacturer to maintain warranties.  

D. Emergency Procedures: Include the following, as applicable:  

1. Instructions on stopping.  

2. Shutdown instructions for each type of emergency.  

3. Operating instructions for conditions outside normal operating limits.  

4. Required sequences for electric or electronic systems.  

5. Special operating instructions and procedures.  

2.4 OPERATION MANUALS  

A. Content: In addition to requirements in this Section, include operation data required in individual 

Specification Sections and the following information:  

1. System, subsystem, and equipment descriptions.  

2. Performance and design criteria if Contractor is delegated design responsibility.  

3. Operating standards.  

4. Operating procedures.  

5. Operating logs.  

6. Wiring diagrams.  

7. Control diagrams.  

8. Piped system diagrams.  

9. Precautions against improper use.  

10. License requirements including inspection and renewal dates.  

B. Descriptions: Include the following:  

1. Product name and model number.  

2. Manufacturer's name.  

3. Equipment identification with serial number of each component.  

4. Equipment function.  

5. Operating characteristics.  

6. Limiting conditions.  

7. Performance curves.  

8. Engineering data and tests.  

9. Complete nomenclature and number of replacement parts.  

C. Operating Procedures: Include the following, as applicable:  

1. Startup procedures.  

2. Equipment or system break-in procedures.  

3. Routine and normal operating instructions.  

4. Regulation and control procedures.  

5. Instructions on stopping.  

6. Normal shutdown instructions.  

7. Seasonal and weekend operating instructions.  
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8. Required sequences for electric or electronic systems.  

9. Special operating instructions and procedures.  

D. Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as 

installed.  

E. Piped Systems: Diagram piping as installed, and identify color-coding where required for 

identification.  

2.5 PRODUCT MAINTENANCE MANUAL  

A. Content: Organize manual into a separate section for each product, material, and finish. Include 

source information, product information, maintenance procedures, repair materials and sources, 

and warranties and bonds, as described below.  

B. Source Information: List each product included in manual, identified by product name, and 

arranged to match manual's table of contents. For each product, list name, address, and telephone 

number of Installer or supplier and maintenance service agent, and cross-reference Specification 

Section number and title in Project Manual.  

C. Product Information: Include the following, as applicable:  

1. Product name and model number.  

2. Manufacturer's name.  

3. Color, pattern, and texture.  

4. Material and chemical composition.  

5. Reordering information for specially manufactured products.  

D. Maintenance Procedures: Include manufacturer's written recommendations and the following:  

1. Inspection procedures.  

2. Types of cleaning agents to be used and methods of cleaning.  

3. List of cleaning agents and methods of cleaning detrimental to product.  

4. Schedule for routine cleaning and maintenance.  

5. Repair instructions.  

E. Repair Materials and Sources: Include lists of materials and local sources of materials and related 

services.  

F. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and 

conditions that would affect validity of warranties or bonds.  

1. Include procedures to follow and required notifications for warranty claims.  

2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL  

A. Content: For each system, subsystem, and piece of equipment not part of a system, include source 

information, manufacturers' maintenance documentation, maintenance procedures, maintenance 
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and service schedules, spare parts list and source information, maintenance service contracts, and 

warranty and bond information, as described below.  

B. Source Information: List each system, subsystem, and piece of equipment included in manual, 

identified by product name, and arranged to match manual's table of contents. For each product, 

list name, address, and telephone number of Installer or supplier and maintenance service agent, 

and cross-reference Specification Section number and title in Project Manual.  

C. Manufacturers' Maintenance Documentation: Manufacturers' maintenance documentation 

including the following information for each component part or piece of equipment:  

1. Standard printed maintenance instructions and bulletins.  

2. Drawings, diagrams, and instructions required for maintenance, including disassembly and 

component removal, replacement, and assembly.  

3. Identification and nomenclature of parts and components.  

4. List of items recommended to be stocked as spare parts.  

D. Maintenance Procedures: Include the following information and items that detail essential 

maintenance procedures:  

1. Test and inspection instructions.  

2. Troubleshooting guide.  

3. Precautions against improper maintenance.  

4. Disassembly; component removal, repair, and replacement; and reassembly instructions.  

5. Aligning, adjusting, and checking instructions.  

6. Demonstration and training videotape, if available.  

E. Maintenance and Service Schedules: Include service and lubrication requirements, list of required 

lubricants for equipment, and separate schedules for preventive and routine maintenance and 

service with standard time allotment.  

1. Scheduled Maintenance and Service: Tabulate actions for daily, weekly, monthly, quarterly, 

semiannual, and annual frequencies.  

2. Maintenance and Service Record: Include manufacturers' forms for recording maintenance.  

F. Spare Parts List and Source Information: Include lists of replacement and repair parts, with parts 

identified and cross-referenced to manufacturers' maintenance documentation and local sources 

of maintenance materials and related services.  

G. Maintenance Service Contracts: Include copies of maintenance agreements with name and 

telephone number of service agent.  

H. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and 

conditions that would affect validity of warranties or bonds.  

1. Include procedures to follow and required notifications for warranty claims.  
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PART 3 - EXECUTION  

3.1 MANUAL PREPARATION  

A. Operation and Maintenance Documentation Directory: Prepare a separate manual that provides an 

organized reference to emergency, operation, and maintenance manuals.  

B. Emergency Manual: Assemble a complete set of emergency information indicating procedures 

for use by emergency personnel and by Owner's operating personnel for types of emergencies 

indicated.  

C. Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and 

maintenance of each product, material, and finish incorporated into the Work.  

D. Operation and Maintenance Manuals: Assemble a complete set of operation and maintenance data 

indicating operation and maintenance of each system, subsystem, and piece of equipment not part 

of a system.  

1. Engage a factory-authorized service representative to assemble and prepare information for 

each system, subsystem, and piece of equipment not part of a system.  

2. Prepare a separate manual for each system and subsystem, in the form of an instructional 

manual for use by Owner's operating personnel.  

E. Manufacturers' Data: Where manuals contain manufacturers' standard printed data, include only 

sheets pertinent to product or component installed. Mark each sheet to identify each product or 

component incorporated into the Work. If data include more than one item in a tabular format, 

identify each item using appropriate references from the Contract Documents. Identify data 

applicable to the Work and delete references to information not applicable.  

1. Prepare supplementary text if manufacturers' standard printed data are not available and 

where the information is necessary for proper operation and maintenance of equipment or 

systems.  

F. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the 

relationship of component parts of equipment and systems and to illustrate control sequence and 

flow diagrams. Coordinate these drawings with information contained in Record Drawings to 

ensure correct illustration of completed installation.  

1. Do not use original Project Record Documents as part of operation and maintenance 

manuals.  

2. Comply with requirements of newly prepared Record Drawings in Division 01 Section 

"Project Record Documents."  

G. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation 

and maintenance documentation.  

 

 

END OF SECTION 017823  
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SECTION 017836 - WARRANTIES 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 

 
A. This Section includes administrative and procedural requirements for warranties required by the 

Contract Documents, including manufacturer’s standard warranties on products and special 
warranties. 
1. Refer to the General Conditions for terms of the Contractor's period for correction of the 

Work. 
B. Related Sections:  The following Sections contain requirements that relate to this Section: 

1. Division 1 Section "Submittals" specifies procedures for submitting warranties. 
2. Division 1 Section "Execution and closeout requirements” specifies contract closeout 

procedures. 
3. Divisions 2 through 33 Sections for specific requirements for warranties on products and 

installations specified to be warranted. 
4. Certifications and other commitments and agreements for continuing services to Owner 

are specified elsewhere in the Contract Documents. 
C. Disclaimers and Limitations:  Manufacturer's disclaimers and limitations on product warranties 

do not relieve the Contractor of the warranty on the Work that incorporates the products.  
Manufacturer's disclaimers and limitations on product warranties do not relieve suppliers, 
manufacturers, and subcontractors required to countersign special warranties with the 
Contractor. 

D. Separate Prime Contracts:  Each prime contractor is responsible for warranties related to its 
own contract. 
 

1.2 DEFINITIONS 
 

A. Standard product warranties are preprinted written warranties published by individual 
manufacturers for particular products and are specifically endorsed by the manufacturer to the 
Owner. 

B. Special warranties are written warranties required by or incorporated in the Contract 
Documents, either to extend time limits provided by standard warranties or to provide greater 
rights for the Owner. 
 

1.3 WARRANTY REQUIREMENTS 
 

A. Related Damages and Losses:  When correcting failed or damaged warranted construction, 
remove and replace construction that has been damaged as a result of such failure or must be 
removed and replaced to provide access for correction of warranted construction. 

B. Reinstatement of Warranty:  When Work covered by a warranty has failed and been corrected 
by replacement or rebuilding, reinstate the warranty by written endorsement.  The reinstated 
warranty shall be equal to the original warranty with an equitable adjustment for depreciation. 

C. Replacement Cost:  Upon determination that Work covered by a warranty has failed, replace or 
rebuild the Work to an acceptable condition complying with requirements of the Contract 
Documents.  The Contractor is responsible for the cost of replacing or rebuilding defective Work 
regardless of whether the Owner has benefited from use of the Work through a portion of its 
anticipated useful service life. 

D. Owner's Recourse:  Expressed warranties made to the Owner are in addition to implied 
warranties and shall not limit the duties, obligations, rights, and remedies otherwise available 
under the law.  Expressed warranty periods shall not be interpreted as limitations on the time in 
which the Owner can enforce such other duties, obligations, rights, or remedies. 
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1. Rejection of Warranties:  The Owner reserves the right to reject warranties and to limit 
selection to products with warranties not in conflict with requirements of the Contract 
Documents. 

E. Where the Contract Documents require a special warranty, or similar commitment on the Work 
or part of the Work, the Owner reserves the right to refuse to accept the Work, until the 
Contractor presents evidence that entities required to countersign such commitments are willing 
to do so. 
 

1.4 SUBMITTALS 
 

A. Submit written warranties to the Architect prior to the date certified for Substantial Completion.  
If the Architect's Certificate of Substantial Completion designates a commencement date for 
warranties other than the date of Substantial Completion for the Work, or a designated portion 
of the Work, submit written warranties upon request of the Architect. 
1. When a designated portion of the Work is completed and occupied or used by the Owner, 

by separate agreement with the Contractor during the construction period, submit 
properly executed warranties to the Architect within 15 days of completion of that 
designated portion of the Work. 

B. When the Contract Documents require the Contractor, or the Contractor and a subcontractor, 
supplier or manufacturer to execute a special warranty, prepare a written document that 
contains appropriate terms and identification, ready for execution by the required parties.  
Submit a draft to the Owner, through the Architect, for approval prior to final execution. 
1. Refer to Divisions 2 through 16 Sections for specific content requirements and particular 

requirements for submitting special warranties. 
C. Form of Submittal:  At Final Completion compile 2 copies of each required warranty properly 

executed by the Contractor, or by the Contractor, subcontractor, supplier, or manufacturer.  
Organize the warranty documents into an orderly sequence based on the table of contents of 
the Project Manual. 

D. Bind warranties and bonds in heavy-duty, commercial-quality, durable 3-ring, vinyl-covered 
loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-
1/2-by-11-inch(115-by-280-mm) paper. 
1. Provide heavy paper dividers with celluloid covered tabs for each separate warranty.  

Mark the tab to identify the product or installation.  Provide a typed description of the 
product or installation, including the name of the product, and the name, address, and 
telephone number of the Installer. 

2. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," 
Project title or name, and name of the Contractor. 

3. When warranted construction requires operation and maintenance manuals, provide 
additional copies of each required warranty, as necessary, for inclusion in each required 
manual. 

 
PART 2 - PRODUCTS (Not used) 

 
PART 3 - EXECUTION (Not used) 
 

  
END OF SECTION 017836 
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Request for Shutdown 
 
 

 

 

 

 

 

 

 

PROJECT 

       
Nanuet Union Free School District – Elevator Addition 

Project  

 

DATE            

CONTRACT NO.        

KSQ PROJ. # 2111005.01 CONTRACT FOR         
 

 

 

 

CONTRACTOR REQUEST 

Contractor Name:         

Foreman:         Emergency Phone:       

Type (electrical, etc.):       

Area Affected (room, building, etc.):         

Reason for Shutdown:         

1)   Date Requested         From Time:         To Time:         

2)   Date Requested         From Time:         To Time:         

3)   Date Requested         From Time:         To Time:         

4)   Date Requested         From Time:         To Time:         

Send to:  Jacobs, ATTN:       

OWNER’S REMARKS 

Owner’s Remarks:       

 

 

Owner’s Signature of Approval: 

 

 

Date:        

PLEASE NOTIFY ALL AFFECTED! 
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Daily Report Cover 
 
           

 
 
 

 

 

 

 

 

 

 

 

PROJECT  

       
Nanuet Union Free School District – Elevator Addition 

Project 

 

DATE            

CONTRACT NO.        

KSQ PROJ. # 2111005.01 CONTRACT FOR         
 

 

 

 

 

 

 

 

 

 
7:00 AM Noon 3:30 PM 

Temperature  

  

      

  

 

      

 

 

       

  

Weather 
      

 

      
 

 

      

  
  

PERSONNEL (list by trade or attach daily time sheet) 

      

      

      

      

      

      

 

SUBCONTRACTORS / PERSONNEL 

      

      

      

      

      

      

 

EQUIPMENT 
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Send to:  Jacobs  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

THIS PAGE INTENTIONALLY LEFT BLANK 

 



TWO WEEK LOOK-AHEAD SCHEDULE 01 83 70  

 
             

 
 
 

 

 

 

 

 

 

 

 

PROJECT  

       
Nanuet Union Free School District – High School Elevator Addition Project 

 

DATE             

CONTRACT #         

KSQ PROJ. # 2111005.01            WORK AREA       

 

 

MONTH/YEAR     
 

 

 

 
 

                                        

DATES  
           

COMMENTS/NOTES 

              

             

            

            

         

 
   

            

            

            

            

            

            

            

            

            

 

Send to:  Jacobs  

   

Two Week Look-Ahead Schedule 



TWO WEEK LOOK-AHEAD SCHEDULE 01 83 70  
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Submittal Schedule 

 

             
 

PROJECT: NANUET UNION FREE 

SCHOOL DISTRICT  

                   

KSQ PROJ. #            2111005.01 
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SECTION 02 31 32 – GEOTECHNICAL DATA 

PART 1 - GENERAL 

1.1 GEOTECHNICAL DATA 

A. This Document with its referenced attachments is part of the Procurement and Contracting 
Requirements for Project. They provide Owner's information for Bidders' convenience and are 
intended to supplement rather than serve in lieu of Bidders' own investigations. They are made 
available for Bidders' convenience and information but are not a warranty of existing conditions. 
This Document and its attachments are not part of the Contract Documents. 

1. Geotechnical Recommendations for the Proposed High School Additions for Nanuet 
Schools Nanuet, New York, prepared by Daniel G. Loucks, P.E. Geotechnical Engineering, 
dated March 3, 2022. 

PART 2 – MATERIALS (Not Used) 

PART 3 – EXECUTION (Not Used) 

END OF SECTION 02 31 32 
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SECTION 02 33 13 – UNDERGROUND UTILITY LOCATOR SERVICE 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Contractor is to retain an independent utility locator service company with a minimum of five (5) 
years experience to field locate, mark, and stakeout existing underground utilities and service 
connections. 

1. Include a minimum of 4 hours of “locator service” to locate underground utilities. 

2. If required determine the exact location of utilities by hand excavated test pits or through 
vacuum methods. Support and protect all utilities to remain in place. 

3. Contractor shall field locate, mark, and stakeout underground utilities prior to excavation. 

4. Contractor will be responsible for the location of all utilities within areas of excavation, and all 
costs associated with the repair of utilities hit/damaged during construction. 

5. Contractor shall locate and identify invert elevation of sewers at proposed connection points 
prior to installation of new pipes and structures. 

1.2 SUBMITTALS 

A. Submit detailed experience and qualifications description of underground utility locator service. 
Experience and qualifications package should include a description of the types of utility locator 
equipment and experience that can be provided. 

1.3 DELIVERABLES 

A. At the conclusion of this project, provide three (3) sets of paper and one (1) copy of electronic plans 
documenting all utilities located and identified. All documentation shall be referenced to existing 
data (horizontal and vertical) previously established. 

1.4 COORDINATION AND SCHEDULING 

A. General Location: Within areas of excavations all utilities shall be field located/marked. 

B. Exact Location: The performance of hand excavated test pits or vacuum excavations to determine 
the utilities exact location shall be performed just prior to performing the work to minimize the time 
that excavated areas will be exposed to erosive conditions. 

C. Coordinate work with Utility Providers and the District to minimize utility disruptions and facility 
operations. Utility Providers and the District shall be notified at least three (3) working days prior to 
performing the work and should be provided a schedule for the works progression. 

PART 2 - (Not Used) 
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PART 3 - EXECUTION 

3.1 WORK AREAS AND PERFORMANCE 

A. The District may limit or restrict scheduling of the utility locator service based upon project 
progress. 

END OF SECTION  02 33 13 
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SECTION 02 4100 – SELECTIVE DEMOLITION

PART 1 - GENERAL

SECTION INCLUDES
A. Selective demolition of building elements for alteration purposes.

1.1 SUMMARY

A. Section 01 1000 - Summary: Limitations on Contractor's use of site and premises. 

B. Section 01 7700 - Execution and Closeout Requirements: Project conditions; protection of 

bench marks, survey control points, and existing construction to remain; reinstallation of 

removed products; temporary bracing and shoring.

1.2 REFERENCE STANDARDS

A. 29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition.

B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations; 

2013.

1.3 SUBMITTALS

A. See Section 01 3300 - Administrative Requirements, for submittal procedures.

1.4 QUALITY ASURRANCE

A. Demolition Firm Qualifications: Company specializing in the type of work required.

PART 2 PRODUCTS

2.1 REPAIR MATERIALS
A. Use repair materials identical to existing materials. Where identical materials are unavailable or 

cannot be used for exposed surfaces, use materials that visually match existing adjacent 

surfaces to the fullest extent possible.

B. Use materials whose installed performance equals or surpasses that of existing materials.

PART 3 EXECUTION

3.1 GENERAL PROCEDURES AND PROJECT CONDITIONS
A. Comply with applicable codes and regulations for demolition operations and safety of adjacent 

structures and the public.
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1. Obtain required permits.
2. Comply with applicable requirements of NFPA 241.
3. Use of explosives is not permitted.
4. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be 

removed; do not allow worker or public access within range of potential collapse of 
unstable structures.

5. Provide, erect, and maintain temporary barriers and security devices.
6. Use physical barriers to prevent access to areas that could be hazardous to workers or 

the public.
7. Conduct operations to minimize effects on and interference with adjacent structures and 

occupants.
8. Do not close or obstruct roadways or sidewalks without permit.
9. Conduct operations to minimize obstruction of public and private entrances and exits; do 

not obstruct required exits at any time; protect persons using entrances and exits from 
removal operations.

B. Do not begin removal until receipt of notification to proceed from Owner.

C. Do not begin removal until built elements to be salvaged or relocated have been removed.

D. Protect existing structures and other elements that are not to be removed.

1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

E. Minimize production of dust due to demolition operations; do not use water if that will result in 

ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.

F. If hazardous materials are discovered during removal operations, stop work and notify Architect 

and Owner; hazardous materials include regulated asbestos containing materials, lead, PCB's, 

and mercury.

G. Perform demolition in a manner that maximizes salvage and recycling of materials.

1. Comply with requirements of Section 01 7419 - Waste Management.
2. Dismantle existing construction and separate materials.
3. Set aside reusable, recyclable, and salvageable materials; store and deliver to collection 

point or point of reuse.

3.2 EXISTING UTILITIES
A. Coordinate work with utility companies; notify before starting work and comply with their 

requirements; obtain required permits.

B. Protect existing utilities to remain from damage.

C. Do not disrupt public utilities without permit from authority having jurisdiction.

D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7 

days prior written notification to Owner.

E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at 

least 3 days prior written notification to Owner.

F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of 

utility type; protect from damage due to subsequent construction, using substantial barricades if 

necessary.
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G. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected 

and abandoned utilities.

H. Prepare building demolition areas by disconnecting and capping utilities outside the demolition 

zone; identify and mark utilities to be subsequently reconnected, in same manner as other 

utilities to remain.

3.3 SELECTIVE DEMOLITION FOR ALTERATIONS
A. Drawings showing existing construction and utilities are based on casual field observation and 

existing record documents only.

1. Verify that construction and utility arrangements are as shown.
2. Report discrepancies to Architect before disturbing existing installation.
3. Beginning of demolition work constitutes acceptance of existing conditions that would be 

apparent upon examination prior to starting demolition.
B. Separate areas in which demolition is being conducted from other areas that are still occupied.

1. Provide, erect, and maintain temporary dustproof partitions of construction specified in 
Section 01 5000 in locations indicated on drawings.

C. Remove existing work as indicated and as required to accomplish new work.

1. Remove items indicated on drawings.
D. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and 

Telecommunications): Remove existing systems and equipment as indicated.

1. Maintain existing active systems that are to remain in operation; maintain access to 
equipment and operational components.

2. Where existing active systems serve occupied facilities but are to be replaced with new 
services, maintain existing systems in service until new systems are complete and ready 
for service.

3. Verify that abandoned services serve only abandoned facilities before removal.
4. Remove abandoned pipe, ducts, conduits, and equipment, including those above 

accessible ceilings; remove back to source of supply where possible, otherwise cap stub 
and tag with identification.

E. Protect existing work to remain.

1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.
4. Patch as specified for patching new work.

3.4 DEBRIS AND WASTE REMOVAL
A. Remove debris, junk, and trash from site.

B. Remove from site all materials not to be reused on site; comply with requirements of Section 01 

7419 - Waste Management.

C. Leave site in clean condition, ready for subsequent work.

D. Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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SECTION 02 82 00 – Asbestos Abatement Specification 
 
PART 1   GENERAL 
 
1.01 SCOPE OF WORK 

 
A. This asbestos abatement Project will consist of the removal and disposal of asbestos containing 

materials (ACM) and Presumed ACM (PACM) regarding the elevator addition project at the 
Nanuet High School, 103 Church Street, Nanuet, NY as indicated in the asbestos removal plans. 

 
B. The work shall include but not be limited to the removal of the below asbestos-containing
 materials (See Attachment 1 - project drawing HS-ASB1 for types, locations and approximate 
 quantities per Green Path Environmental, Inc's asbestos survey report dated March 14, 
 2022). The asbestos abatement removal procedure will be in accordance with 12 NYCRR Part 
 56 - 8.6 for all interior work and 12 NYCRR Part 56 - 11.6 for all exterior work. 

 
   

Nanuet High School – East Wing (First and Second Floors) 
 

Location Material 
Estimated 
Quantity 

Exterior Wall Foundation Waterproofing Black Tar 240 Square Feet 

Exterior Wall 
Waterproofing Black Tar Paper Behind 

Brick
300 Square Feet 

 

Exterior Windows Frame Black Caulking 8 Square Feet 

Interior Radiator - 1st Floor  
Waterproofing Black Tar Paper Behind 

Metal Cover
13 Square Feet 

Interior Radiator -1st Floor 
Grey Pipe Insulation Between the 

Floors
2 Linear Feet 

 

Interior Radiator – 2nd Floor 
Waterproofing Black Tar Paper Behind 

Metal Cover
13 Square Feet 

Interior Radiator – 2nd Floor 
Grey Pipe Insulation Between the 

Floors
2 Linear Feet 

 
 

 TOTAL ACM 
574 SF 
4 LF 

 
C. The Contractor shall be aware of all conditions of the Project and is responsible for 

verifying quantities and locations of all Work to be performed.  Failure to do so shall not 
relieve the Contractor of its obligation to furnish all labor and materials necessary to 
perform the Work.  

 
D. All Work shall be performed in strict accordance with the Project Documents and all governing 

codes, rules, and regulations.  Where conflicts occur between the Project Documents and 
applicable codes, rules, and regulations, the more stringent shall apply. 

 
E. Working hours shall be as required and approved by the Owner.  Asbestos abatement activities 

including, but not limited to, work area preparation, gross removal activities, cleaning activities, 
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waste removal, etc. may need to be performed during ‘off-hours’ (including nights and 
weekends).  In addition, multiple mobilizations may be required to perform the work identified 
in this project.   The Contractor shall coordinate and schedule all Work with the facility and 
Owner’s representative. 

 
 

1.02 SPECIAL JOB CONDITIONS 
A. Any special job conditions are described below. 
 

1. The contractor shall field verify the amount of ACM and familiarize himself in all variable 
field conditions in the building before the submission of their bid. See drawings (HS-ASB1) 
for locations, types and approximate quantities.   

2. Abatement activities shall be performed during weekdays and weekends and as permitted 
by owner. 

3. The abatement contractor is responsible for filing and acquiring all notifications and 
variances in connection with this abatement work. 

4. Any waste transported through the building shall use canvas carts covered and lined with 
plastic sheeting.  

5. The contractor shall notify the local Fire Department of any obstruction to the outside 
leading to the exit stair, obstruction to any fire rated corridor and disengagement or 
obstruction to any exit signage or lighting system.  

6. All connections/disconnections to existing electrical panels, fixtures, etc. shall be conducted 
by a licensed electrician/restricted asbestos handler. 

7. Temporary water and power connections to internal sources shall be extended at ceiling 
level and disconnected when not in use. 

8. The contractor shall assume that all components in direct contact with concealed and 
exposed ACM and/or assumed ACM is contaminated and is to be disposed of as ACM-
containing waste.  In lieu of disposing these materials as such, the contractor may opt to 
decontaminate these components if they are non-porous, and dispose of as regular C&D 
waste at no additional cost to the authority. 

9. The asbestos contractor shall be responsible for protecting all areas (floor and fixed items) 
around the containment. 

10. The asbestos contractor shall be responsible for all repairs to finish surfaces which are 
damaged during the course of the abatement work which are not included in the proposed 
scope of work. 

11. Abatement will take place in the identified work areas separately and sequentially unless 
approved otherwise by the Owner. 

  



NANUET UNION FREE SCHOOL DISTRICT                           BID SET ISSUANCE 
NANUET ELEVATOR ADDITION PHASE 1B                                                                                                                        AUGUST 2, 2022 
KSQ DESIGN PROJECT NO.  2111005.01 
 

 
KSQ ARCHITECTS PC 

02 82 00 - 3 

1.03 PERMITS AND COMPLIANCE 
A. The Contractor shall assume full responsibility and liability for compliance with all applicable 

Federal, State, and local laws, rules, and regulations pertaining to Work practices, protection of 
Workers, authorized visitors to the site, persons, and property adjacent to the Work. 

 
B. Perform asbestos related Work in accordance with New York State Industrial Code Rule 56 

(herein referred to as Code Rule 56), 40 CFR 61, and 29 CFR 1926.  Where more stringent 
requirements are specified, adhere to the more stringent requirements. 

  
C. The Contractor must maintain current licenses pursuant to New York State Department of Labor 

and Department of Environmental Conservation for all Work related to this Project, including 
the removal, handling, transport, and disposal of asbestos containing materials.   

 
E. The Contractor must have and submit proof upon request that any persons employed by the 

Contractor to engage in or supervise Work on any asbestos Project have a valid NYS asbestos 
handling certificate pursuant to Code Rule 56. 

   
F. Failure to adhere to the Project Documents shall constitute a breach of the Contract and the 

Owner shall have the right to and may terminate the Contract provided, however, the failure of 
the Owner to so terminate shall not relieve the Contractor from future compliance. 

 
1.04 SUBMITTALS 

A. Pre-Work Submittals:  Within 7 days prior to the pre-construction conference, the Contractor 
shall submit 3 copies of the documents listed below, with 1 copy going directly to the Owner’s 
representative for review and approval prior to the commencement of asbestos abatement 
activities: 
1. Contractor license issued by New York State Department of Labor. 
2. A list of Projects performed within the past two (2) years and include the dollar value of 

all Projects.  Provide Project references to include Owner, consultant, and air monitoring 
firm's name, contact persons, address, and phone number. 

3. Progress Schedule: 
a. Show the complete sequence of abatement activities and the sequencing of Work 

within each building or building section.   
b. Show the dates for the beginning and completion of each major element of Work 

including substantial completion dates for each Work Area, building, or phase. 
4.  Project Notifications:  As required by Federal and State regulatory agencies together with 

proof of transmittal (i.e. certified mail return receipt). 
5.  Building Occupant Notification: As required by regulatory agencies.    
6.  Abatement Work Plan:  Provide plans that clearly indicate the following: 

a. All Work Areas/containments numbered sequentially. 
b. Locations and types of all decontamination enclosures. 
c. Entrances and exits to the Work Areas/containments. 
d. Type of abatement activity/technique for each Work Area/containment. 
e. Number and location of negative air units and exhaust.  Also provide calculations 

for determining number of negative air pressure units. 
f. Proposed location and construction of storage facilities and field office. 
g. Location of water and electrical connections to building services. 
h. Waste transport routes through the building to the waste storage container.  

7. Disposal Site/Landfill Permit from applicable regulatory agency. 
8. NYS Department of Environmental Conservation Waste Transporter Permit.   
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B. On-Site Submittals: Refer to Part 3.01.C for all submittals, documentation, and postings required 
to be maintained on-site during abatement activities. 

 
C. Project Close-out Submittals: Within 30 days of the completion of each abatement phase, the 

Contractor shall submit 4 copies of the documents listed below.  One set of the documents shall 
be transmitted to the Facility and one set to the Owner’s representative for review and approval 
prior to the Contractor’s final payment.  
1. Originals of all waste disposal manifests, seals, and disposal logs.   
2. OSHA compliance air monitoring records conducted during the Work. 
3. Daily progress log, including the entry/exit log.  
4. A list of all Workers used in the performance of the Project, including name, social 

security number, NYS DOL certification number and type of certification (i.e. supervisor, 
asbestos handler, etc.). 

5. For each Worker used in the performance of the Project, submit the Worker’s 
Acknowledgment Statement. 

6. Disposal Site/Landfill Permit from applicable regulatory agency. 
7. Project notifications, amended notifications and any Variances. 

 
1.05 PRE-CONSTRUCTION CONFERENCE 

A. Prior to start of preparatory Work under this Contract, the Contractor shall attend a pre-
construction conference attended by Owner, Facility Personnel, and Green Path Environmental, 
Inc (Environmental Consultant).   

 
B. Agenda for this conference shall include but not necessarily be limited to: 

1. Contractor's scope of Work, Work plan, and schedule to include number of workers and 
shifts. 

2. Contractor's safety and health precautions including protective clothing and equipment 
and decontamination procedures. 

3. Environmental Consultant's duties, functions, and authority.  
4. Contractor's Work procedures including: 

a. Methods of job site preparation and removal methods. 
b. Respiratory protection. 
c. Disposal procedures. 
d. Cleanup procedures. 
e. Fire exits and emergency procedures. 

5. Contractor’s required pre-work and on-site submittals, documentation, and postings.  
6. Contractor's plan for twenty-four (24) hour Project security both for prevention of theft 

and for barring entry of unauthorized personnel into Work Areas. 
7. Temporary utilities. 
8. Handling of furniture and other moveable objects. 
9. Storage of removed asbestos containing materials. 
10. Waste disposal requirements and procedures, including use of the Owner supplied waste 

manifest and container seals. 
 

C. In conjunction with the conference the Contractor shall accompany the Owner and 
Environmental Consultant on a pre-construction walk-through documenting existing condition 
of finishes and furnishings, reviewing overall Work plan, location of fire exits, fire protection 
equipment, water supply and temporary electric tie-in. 

 
1.06 APPLICABLE STANDARDS AND REGULATIONS 



NANUET UNION FREE SCHOOL DISTRICT                           BID SET ISSUANCE 
NANUET ELEVATOR ADDITION PHASE 1B                                                                                                                        AUGUST 2, 2022 
KSQ DESIGN PROJECT NO.  2111005.01 
 

 
KSQ ARCHITECTS PC 

02 82 00 - 5 

A. The Contractor shall comply with the following codes and standards, except where more 
stringent requirements are shown or specified: 

 
B. Federal Regulations: 

1. 29 CFR 1910.1001, "Asbestos" (OSHA) 
2. 29 CFR 1910.1200, "Hazard Communication" (OSHA) 
3. 29 CFR 1910.134, "Respiratory Protection" (OSHA) 
4. 29 CFR 1910.145, "Specification for Accident Prevention Signs and Tags" (OSHA) 
5. 29 CFR 1926, "Construction Industry" (OSHA) 
6. 29 CFR 1926.1101, "Asbestos, Tremolite, Anthophyllite, and Actinolite" (OSHA) 
7. 29 CFR 1926.500 "Guardrails, Handrails and Covers" (OSHA) 
8. 40 CFR 61, Subpart A, "General Provisions" (EPA) 
9. 40 CFR 61, Subpart M, "National Emission Standard for Asbestos" (EPA) 
10. 49 CFR 171-172, Transportation Standards (DOT) 
 

C. New York State Regulations: 
1. 12 NYCRR, Part 56, "Asbestos", Industrial Code Rule 56 (DOL) (amended March 21, 

2007). 
2. 6 NYCRR, Parts 360, 364, Disposal and Transportation (DEC)  
3. 10 NYCRR, Part 73, "Asbestos Safety Program Requirements" (DOH) 

 
D. Standards and Guidance Documents: 

1. American National Standard Institute (ANSI) Z88.2-80, Practices for Respiratory 
Protection 

2. ANSI Z9.2-79, Fundamentals Governing the Design and Operation of Local Exhaust 
Systems 

3. EPA 560/585-024, Guidance for Controlling Asbestos Containing Materials in Buildings 
(Purple Book)  

4. EPA 530-SW-85-007, Asbestos Waste Management Guidance 
5. ASTM Standard E1368 “Standard Practice for Visual Inspection of Asbestos Abatement 

Projects.” 
 
1.07 NOTICES 

A. The Contractor shall provide notification of intent to commence asbestos abatement activities as 
indicated below. 
1. At least ten (10) Working days prior to beginning abatement activities, send written 

notification to: 
U.S. Environmental Protection Agency 
National Emissions Standards for Hazardous Air Pollutants (NESHAPS) Coordinator 
26 Federal Plaza 
New York, NY 10007  

2. At least ten (10) days prior to beginning abatement activities send written notification to: 
New York State Department of Labor  
Division of Safety and Health, Asbestos Control Program.   
State Office Campus  
Building 12 - Room 454 
Albany, NY  12240 

  
B. The Contractor is required to send notifications to regulatory agencies via mail or package 

delivery service that will provide proof of delivery and receipt. 
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C. The Contractor shall be responsible for maintaining current project filings with regulatory 
agencies for the duration of the project. 

 
D. The Contractor shall post and/or provide Building Occupant Notification at least 10 days prior 

to beginning abatement activities as required by Code Rule 56.   
 

1.08 PROJECT MONITORING AND AIR SAMPLING 
A. The Owner has engaged the services of Green Path Environmental, Inc (Environmental 

Consultant) who shall serve as the Owner's Representative in regard to the performance of the 
asbestos abatement Project and provide direction as required throughout the entire abatement 
Project period. 

 
B. The Contractor is required to ensure cooperation of its personnel with the Consultant for the air 

sampling and Project monitoring functions described in this section.  The Contractor shall 
comply with all direction given by the Consultant during the course of the Project.  

 
C. The Consultant shall provide the following administrative services:  
 

1. Review and approve or disapprove all submittals, shop drawings, schedules, and samples.  
2. Assure that all notifications to governmental agencies by the Contractor are submitted in 

a timely manner and are correct in content.  
 

D. The Consultant shall staff the Project with a trained and certified person (s) to act on the Owner's 
behalf at the job site.  This individual shall be designated as the Abatement Project Monitor 
(APM). 
1. The APM shall be on-site at all times the Contractor is on-site.  The Contractor shall not 

be permitted to conduct any Work unless the APM is on-site (except for inspection of 
barriers and negative air system during non-working days). 

2. The APM shall have the authority to direct the actions of the Contractor verbally and in 
writing to ensure compliance with the Project documents and all regulations.  The APM 
shall have the authority to Stop Work when gross Work practice deficiencies or unsafe 
practices are observed, or when ambient fiber concentrations outside the removal area 
exceed .01 f/cc or background level. 
a. Such Stop Work order shall be effective immediately and remain in effect until 

corrective measures have been taken and the situation has been corrected. 
b. Standby time required to resolve the situation shall be at the Contractor's expense. 

3. The APM shall provide the following services: 
a. Inspection of the Contractor's Work, practices, and procedures, including 

temporary protection requirements, for compliance with all regulations and Project 
specifications.   

b. Provide abatement Project air sampling as required by applicable regulations 
(NYS, AHERA) and the Owner.  Sampling will include background, work area 
preparation, asbestos handling, and final cleaning and clearance air sampling.  

c. Verify daily that all Workers used in the performance of the Project are certified 
by the appropriate regulatory agency. 

d. Monitor the progress of the Contractor's Work, and report any deviations from the 
schedule to the Owner. 

e. Monitor, verify, and document all waste load-out operations.  
f. Verify that the Contractor is performing personal air monitoring daily, and that 

results are being returned and posted at the site as required. 
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g. The APM shall maintain a log on site that documents all project related and 
Consultant and Contractor actions, activities, and occurrences.  

 
4. The following minimum inspections shall be conducted by the APM. Additional 

inspections shall be conducted as required by Project conditions.  Progression from one 
phase of Work to the next by the Contractor is only permitted with the written approval 
of the APM. 
a. Pre-Construction Inspection:  The purpose of this inspection is to verify the 

existing conditions of the Work Areas and to document these conditions.  
b. Pre-Commencement Inspection:  The purpose of this inspection is to verify the 

integrity of each containment system prior to disturbance of any asbestos 
containing material.  This inspection shall take place only after the Work Area is 
fully prepped for removal. 

c. Work Inspections:  The purpose of this inspection is to monitor the Work practices 
and procedures employed on the Project and to monitor the continued integrity of 
the containment system.  Inspections within the removal areas shall  

 be conducted by the APM during all preparation, removal, and cleaning activities 
at least twice every Work shift.  Additional inspections shall be conducted as 
warranted. 

d. Pre-Encapsulation Inspection:  The purpose of this inspection is to ensure the 
complete removal of Asbestos Containing Material (ACM), from all surfaces in 
the Work Area prior to encapsulation.  

e. Visual Clearance Inspection:  The purpose of this inspection is to verify that: all 
materials in the scope of work have been properly removed; no visible asbestos 
debris/residue remains; no pools of liquid or condensation remains; and all required 
cleanings are complete.   This inspection shall be conducted before final air 
clearance testing. 

f. Post-Clearance Inspection:  The purpose of this inspection is to ensure the complete 
removal of ACM, including debris, from the Work Area after satisfactory final 
clearance sampling and removal of all isolation and critical barriers and equipment 
from the Work Area. 

g. Punch List Inspection:  The purpose of this inspection is to verify the Contractor's 
certification that all Work has been completed as contracted and the existing 
condition of the area prior to its release to the Owner. 

 
E. The Consultant shall provide abatement Project air sampling and analysis as required by 

applicable regulations (New York State and/or AHERA).  Sampling will include background, 
work area preparation, asbestos handling, and final cleaning and clearance air sampling. 
1. Unless otherwise required by applicable regulations, the Consultant shall have samples 

analyzed by Phase Contrast Microscopy (PCM).  Results shall be available within 24 
hours of completion of sampling. 

2. Samples shall be collected as required by applicable regulations (New York State and/or 
AHERA) and these specifications.  If Transmission Electron Microscopy (TEM) 
clearance air sampling is utilized by the owner, the clearance criteria and sampling 
protocols must be in compliance with AHERA.  If PCM air sample analysis results exceed 
the satisfactory clearance criteria, then TEM analysis of the entire set of clearance air 
samples may be used, provided that a standard NIOSH/ELAP accepted laboratory 
analysis method is utilized that shall report each air sample result in fibers per cubic 
centimeter.   

3. If the air sampling during any phase of the abatement project reveals airborne fiber levels 
at or above .01 fibers/cc or the established background level, whichever is greater, outside 
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the regulated Work Area, Work shall stop immediately and corrective measures required 
by Code Rule 56 shall be initiated.  Notify all employers and occupants in adjacent areas.  
The Contractor shall bear the burden of any and all costs incurred by this delay. 

4. The Environmental Consultant shall submit copies of all elevated air sampling results 
collected during abatement and all final air clearance results to the Commissioner of 
Labor.  

 
1.09 CONTRACTOR AIR SAMPLING 

A. In addition to the requirements of OSHA 1926.1101, the Contractor shall be required to perform 
personal air monitoring every Work shift in each Work Area during which abatement activities 
occur in order to determine that appropriate respiratory protection is being worn and utilized. 

 
B. The Contractor shall conduct air sampling that is representative of both the 8-hour time weighted 

average and 30-minute short-term exposures to indicate compliance with the permissible 
exposure and excursion limits. 

 
C. The Contractor's laboratory analysis of air samples shall be conducted by an NYS DOH ELAP 

approved laboratory.   
 
D. Results of personnel air sample analyses shall be available, verbally, within twenty-four (24) 

hours of sampling and shall be posted upon receipt.  Written laboratory reports shall be delivered 
and posted at the Work site within five (5) days.  Failure to comply with these requirements may 
result in all work being stopped until compliance is achieved.  

 
1.10 PROJECT SUPERVISOR 

A. The Contractor shall designate a full-time Project Supervisor who shall meet the following 
qualifications:  
1. The Project Supervisor shall hold New York State certification as an Asbestos Supervisor.   
2. The Project Supervisor shall meet the requirements of a "Competent Person" as defined 

by OSHA 1926.1101 and shall have a minimum of one year experience as a supervisor.  
3. The Project Supervisor must be able to speak, read, and write English fluently, as well as 

communicate in the primary language of the Workers. 
 

B. If the Project Supervisor is not on-site at any time whatsoever, all Work shall be stopped.  The 
Project Supervisor shall remain on-site until the Project is complete.  The Project Supervisor 
cannot be removed from the Project without the written consent of the Owner and the 
Environmental Consultant.  The Project Supervisor shall be removed from the Project if so 
requested by the Owner.  

 
C. The Project Supervisor shall maintain the bound Daily Project Log that also includes the 

entry/exit logs as required by New York State Department of Labor and section 2.03 of the 
specifications and the Waste Disposal Log required by section 4.04 of the specifications. 

 
D. The Project Supervisor shall be responsible for the performance of the Work and shall represent 

the Contractor in all respects at the Project site.  The Supervisor shall be the primary point of 
contact for the Asbestos Project Monitor. 

 
1.11 MEDICAL REQUIREMENTS 

A. Before exposure to airborne asbestos fibers, provide Workers with a comprehensive medical 
examination as required by 29 CFR 1910.1001, and 29 CFR 1926.1101. 
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1. This examination is not required if adequate records show the employee has been 
examined as required by 29 CFR 1910.1001, and 29 CFR 1926.1101 within the past year. 

2. The same medical examination shall be given on an annual basis to employees engaged 
in an occupation involving asbestos fibers and within thirty (30) calendar days before or 
after the termination of employment in such occupations. 

 
1.12 TRAINING 

A. As required by applicable regulations, prior to assignment to asbestos Work instruct each 
employee with regard to the hazards of asbestos, safety and health precautions, and the use and 
requirements of protective clothing and equipment. 

 
B. Establish a respirator program as required by ANSI Z88.2 and 29 CFR 1910.134, and 29 CFR 

1926.1101.  Provide respirator training and fit testing. 
 
1.13 RESPIRATORY PROTECTION 

A. Select respirators from those approved by the Mine Safety and Health Administration (MSHA), 
and the National Institute for Occupational Safety and Health (NIOSH), Department of Health 
and Human Services. 

 
B. Respirators shall be individually fit-tested to personnel under the direction of an Industrial 

Hygienist on a yearly basis.  Fit-tested respirators shall be permanently marked to identify the 
individual fitted, and use shall be limited to that individual.  Fit-test records shall be maintained 
on site for each employee. 

 
C. Where fiber levels permit, and in compliance with regulatory requirements, half-faced 

respirators are the minimum allowable respiratory protection permitted to be utilized during 
gross removal operations of OSHA Class I or OSHA Class II ACM. 

 
D. No respirators shall be issued to personnel without such personnel participating in a respirator 

training program. 
 
E. High Efficiency Particulate Air (HEPA) respirator filters shall be approved by NIOSH and shall 

conform to the OSHA requirements in 29 CFR 1910.134 and 29 CFR 1926.1101. 
 
F. A storage area for respirators shall be provided by the Contractor in the clean room side of the 

personnel decontamination enclosure where they will be kept in a clean environment. 
 
G. The Contractor shall provide and make available a sufficient quantity of respirator filters so that 

filter changes can be made as necessary during the work day.  Filters will be removed and 
discarded during the decontamination process.  Filters cannot be reused.  Filters must be changed 
if breathing becomes difficult. 

 
H. Filters used with negative pressure air purifying respirators shall not be used any longer than one 

eight (8) hour work day. 
 
I. Any authorized visitor, Worker, or supervisor found in the Work Area not wearing the required 

respiratory protection shall be removed from the Project site and not be permitted to return. 
 
J. The Contractor shall have at least two (2) half-faced respirators stored on site designated for 

authorized visitors use.  Appropriate respirator filters for authorized visitors shall be made 
available by the Contractor. 
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1.14 DELIVERY AND STORAGE 

A. Deliver all materials to the job site in original packages with containers bearing manufacturer's 
name and label. 

 
B. Store all materials at the job site in a suitable and designated area. 

1. Store materials subject to deterioration or damage away from wet or damp surfaces and 
under cover. 

1. Protect materials from unintended contamination and theft. 
2. Storage areas shall be kept clean and organized.  
 

C. Remove damaged or deteriorated materials from the job site.  Materials contaminated with 
asbestos shall be disposed of as asbestos debris as herein specified. 

 
1.15 TEMPORARY UTILITIES 

A. Shut down and lock out all electrical power to the asbestos Work Areas. 
 
B. Provide temporary 120–240-volt, single phase, three wire, 100-amp electric service with Ground 

Fault Circuit Interrupters (GFCI) for all electric requirements within the asbestos Work Area. 
1. Where available, obtain from Owner's existing system.  Otherwise provide power from 

other sources (i.e. generator).  
2. Provide temporary wiring and "weatherproof" receptacles in sufficient quantity and 

location to serve all HEPA equipment and tools. 
3. Provide wiring and receptacles as required by the Environmental Consultant for air 

sampling equipment. 
4. All power to the Work Area shall be brought in from outside the area through GFCI's at 

the source. 
 

C. Provide temporary lighting with "weatherproof" fixtures for all Work Areas including 
decontamination chambers. 
1. The entire Work Area shall be kept illuminated at all times. 
2. Provide lighting as required by the Environmental Consultant for the purposes of 

performing required inspections.  
 

D. All temporary devices and wiring used in the Work Area shall be capable of decontamination 
procedures including HEPA vacuuming and wet-wiping. 

 
E. Utilize domestic water service, if available, from Owner's existing system.  Provide hot water 

heaters with sufficient capacity to meet Project demands.  
 
PART 2   PRODUCTS 
 
2.01 PROTECTIVE CLOTHING 

A. Provide personnel utilized during the Project with disposable protective whole body clothing, 
head coverings, gloves and foot coverings. Provide disposable plastic or rubber gloves to protect 
hands.  Cloth gloves may be worn inside the plastic or rubber for comfort, but shall not be used 
alone.  Make sleeves secure at the wrists and make foot coverings secure at the ankles by the use 
of tape, or provide disposable coverings with elastic wrists or tops. 

 
B. Provide sufficient quantities of protective clothing to assure a minimum of four (4) complete 

disposable outfits per day for each individual performing abatement Work. 
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C. Eye protection and hard hats shall be provided and made available for all personnel entering any 

Work Area. 
 

B. Authorized visitors shall be provided with suitable protective clothing, headgear, eye protection, and 
footwear whenever they enter the Work Area. 
 
 
2.02 SIGNS AND LABELS 

A. Provide warning signs and barrier tapes at all approaches to asbestos Work Areas.  Locate signs 
at such distance that personnel may read the sign and take the necessary protective steps required 
before entering the area. 
1. Provide danger signs in vertical format conforming to 29 CFR 1926.1101, minimum 20" 

x 14" displaying the following legend. 
DANGER 

ASBESTOS CANCER AND LUNG DISEASE 
HAZARD 

AUTHORIZED PERSONNEL ONLY 
RESPIRATORS AND PROTECTIVE CLOTHING 

ARE REQUIRED IN THIS AREA 
 

2. Provide 3" wide yellow barrier tape printed with black lettered, "DANGER ASBESTOS 
REMOVAL".  Locate barrier tape across all corridors, entrances and access routes to 
asbestos Work Area.  Install tape 3' to 4' AFF. 

 
B. Provide asbestos danger labels affixed to all asbestos materials, scrap, waste, debris and other 

products contaminated with asbestos. 
1. Provide asbestos danger labels of sufficient size to be clearly legible, displaying the 

following legend: 
DANGER 

CONTAINS ASBESTOS FIBERS 
AVOID CREATING DUST 

CANCER AND LUNG DISEASE HAZARD 
 

2. Provide the following asbestos labels, of sufficient size to be clearly legible, for display 
on waste containers (bags or drums) which will be used to transport asbestos 
contaminated material in accordance with United States Department of Transportation 49 
CFR Parts 171 and 172: (Note: Include “RQ” for friable asbestos waste only.) 

RQ, (WASTE) ASBESTOS, 9, NA2212, PGIII 
 

3. Generator identification information shall be affixed to each waste container indicating 
the following printed in indelible ink:  

Generator Name  
Facility Name  
Facility Address  

 
2.03 DAILY PROJECT LOG  

A. Provide a Daily Project Log.  The log shall contain on title page the Project name, name, address 
and phone number of Owner; name, address and phone number of Environmental Consultant; 
name, address and phone number of Abatement Contractor; emergency numbers including, but 
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not limited to local Fire/Rescue department and all other New York State Department of Labor 
requirements. 

 
B. All entries into the log shall be made in non-washable, permanent ink and such pen shall be 

strung to or otherwise attached to the log to prevent removal from the log-in area.  Under no 
circumstances shall pencil entries be permitted. 

 
C. All persons entering and exiting the Work Area shall sign the log and include name, title, work 

performed and time. 
 
D. The Project Supervisor shall document all Work performed daily and note all inspections 

required by Code Rule 56, i.e. testing and inspection of barriers and enclosures. 
 
2.04 SCAFFOLDING AND LADDERS 

A. Provide all scaffolding and/or staging as necessary to accomplish the Work of this Contract.  
Scaffolding may be of suspension type or standing type such as metal tube and coupler, tubular 
welded frame, pole or outrigger type or cantilever type.  The type, erection and use of all 
scaffolding and ladders shall comply with all applicable OSHA construction industry standards. 

 
B. Provide scaffolding and ladders as required by the Environmental Consultant for the purposes 

of performing required inspections. 
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2.05 SURFACTANT (AMENDED WATER) 
A. Wet all asbestos-containing materials prior to removal with surfactant mixed and applied in 

accordance with manufacturer's printed instructions. 
 

2.06 ENCAPSULANT 
A. Encapsulant shall be tinted or pigmented so that application when dry is readily discernible.  

 
B. The encapsulant solvent or vehicle shall not contain a volatile hydrocarbon. 

 
2.07 DISPOSAL BAGS, DRUMS, AND CONTAINERS 

A. Provide 6 mil polyethylene disposal bags printed with asbestos caution labels.  Bags shall also 
be imprinted with U.S. Department of Transportation required markings.  

 
B. Provide 30- or 55-gallon capacity fiber, plastic, or metal drums capable of being sealed air and 

water tight if asbestos waste has the potential to damage or puncture disposal bags.  Affix 
asbestos caution labels on lids and at one-third points around drum circumference to assure ready 
identification. 

 
C. Containers and bags must be labeled accordance with 40 CFR Part 61 NESHAPS and Code Rule 

56.  When the bags/containers are moved to the lockable hardtop dumpster from the waste 
decontamination system washroom, the bags must also be appropriately labeled with the date 
they are moved on the bag/container in waterproof markings.  

 
D. Labeled ACM waste containers or bags shall not be used for non-ACM waste or trash.  Any 

material placed in labeled containers or bags, whether turned inside out or not shall be handled 
and disposed of as ACM waste. 

 
2.08 HEPA VACUUM EQUIPMENT 

A. All dry vacuuming performed under this contract shall be performed with High Efficiency 
Particulate Absolute (HEPA) filter equipped industrial vacuums conforming to ANSI Z9.2. 

 
B. Provide tools and specialized equipment including scraping nozzles with integral vacuum hoods 

connected to a HEPA vacuum with flexible hose. 
 

2.09 POWER TOOLS 
A. Any power tools used to drill, cut into, or otherwise disturb asbestos material shall be 

manufacturer equipped with HEPA filtered local exhaust ventilation. 
 
2.10 POLYETHYLENE SHEETING 

A. All polyethylene (plastic) sheeting used on the Project (including but not limited to sheeting used 
for critical and isolation barriers, fixed objects, walls, floors, ceilings, waste container) shall be 
at least 6 mil fire retardant sheeting. 

 
B. Decontamination enclosure systems shall utilize at least 6 mil opaque fire-retardant plastic 

sheeting.  At least 2 layers of 6 mil reinforced fire-retardant plastic sheeting shall be used for the 
flooring. 
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PART 3   EXECUTION 
 
3.01 GENERAL REQUIREMENTS 

A. Should visible emissions or water leaks be observed outside the Work Area, immediately stop 
Work and institute emergency procedures per Code Rule 56.  Should there be elevated fiber 
levels outside the Work Area, immediately stop Work, institute emergency procedures per Code 
Rule 56, and notify all employers and occupants in adjacent areas.  All costs incurred in 
decontaminating such non-Work Areas and the contents thereof shall be borne by the Contractor, 
at no additional cost to the Owner. 

 
B. Medical approval, fit test reports, Worker Acknowledgments, and NYS DOL certificates shall 

be on site prior to admittance of any Contractor’s employees to the asbestos Work Area.   
 
C. The following submittals, documentation, and postings shall be maintained on-site by the 

Contractor during abatement activities at a location approved by the Abatement Project Monitor: 
1. Contractor license issued by New York State Department of Labor. 
2. Certification, Worker Training, Medical Surveillance, Acknowledgments: 

a. NYS DOL Asbestos Handler certification cards for each person employed in the 
removal, handling, or disturbance of asbestos.  

b. Evidence that Workers have received proper training required by the regulations 
and the medical examinations required by OSHA 29 CFR 1926.1101. 

c. Documentation that Workers have been fit tested specifically for respirators used 
on the Project.  

d. Worker's Acknowledgments: Statements signed by each employee that the 
employee has received training in the proper handling of asbestos containing 
materials; understands the health implications and risks involved; and understands 
the use and limitations of the respiratory equipment to be used. 

3. Daily OSHA personal air monitoring results. 
4. NYS Department of Health ELAP certification for the laboratory that will be analyzing 

the OSHA personnel air samples. 
5. NYS Department of Environmental Conservation Waste Transporter Permit.   
6. Project documents (specifications and drawings.) 
7. Notifications and Variances.  Ensure that the most up-to-date notifications and Variances 

are on-site. 
8.  Applicable regulations. 
9.  Material Safety Data Sheets of supplies/chemicals used on the Project. 
10. Approved Abatement Work Plan.  
11. List of emergency telephone numbers.  
12. Magnahelic manometer semi-annual calibration certification. 
13. Waste Disposal Log. 
14. Daily Project Log. 

 
D. The following documentation shall be maintained on-site by the Abatement Project Monitor 

during abatement activities: 
1. Contractor license issued by New York State Department of Labor. 
2. Air Sample Log. 
3. Air sample results. 
4. Project Monitor Daily Log  
7. A copy of ASTM Standard E1368 “Standard Practice for Visual Inspection of Asbestos 

Abatement Projects.” 
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E. The Work Area must be vacated by building occupants prior to decontamination enclosure 
construction and Work Area preparation.  

 
F. All demolition necessary to access asbestos containing materials for removal must be conducted 

within negative pressure enclosures by licensed asbestos handlers.  Demolition debris may be 
disposed of as construction and demolition debris provided the Abatement Project Monitor 
determines that it is not contaminated with asbestos and there has been no disturbance of ACM 
within the enclosure.  If the demolition debris is determined to be contaminated or ACM has 
been disturbed, it must be disposed of as asbestos waste.   

 
3.02 PERSONNEL DECONTAMINATION ENCLOSURE 

A. Provide personnel decontamination enclosure contiguous to the Work Area as per NYS ICR 56.  
The decontamination enclosure may be attached to or remote from the Work Area and not 
located within it unless isolation barriers are installed.  If the decontamination chamber is 
accessible to the public, it shall be fully framed and sheathed to prevent unauthorized entry. 

 
B. Access to the Work Area will be from the clean room through an air-lock to the shower and 

through an air lock to the equipment room.  Each airlock shall be a minimum of three feet from 
door to door.  Additional air locks shall be provided as required by Code Rule 56 for remote 
decontamination enclosures.  

 
C. The decontamination enclosure ceiling and walls shall be covered with one layer of opaque 6 

mil polyethylene sheeting.  Two layers of reinforced polyethylene sheeting shall be used to cover 
the floor. 

 
D. The entrance to the clean room shall have a lockable door.  Provide suitable lockers for storage 

of Worker's street clothes.  Storage for respirators along with replacement filters and disposable 
towels shall also be provided. 

 
E. Provide a temporary shower with individual hot and cold-water supplies and faucets.  Provide a 

sufficient supply of soap and shampoo.  There shall be one shower for every six Workers.  The 
shower room shall be constructed in such a way so that travel through the shower chamber shall 
be through the shower.  The shower shall not be able to be bypassed. 

 
F. Shower water shall be drained, collected and filtered through a system with at least a 5.0-micron 

particle size collection capability containing a series of several filters with progressively smaller 
pore sizes to avoid rapid clogging of the system.  The filtered waste water shall then be 
discharged in accordance with applicable codes and the contaminated filters disposed of as 
asbestos waste. 

 
G. The equipment room shall be used for the storage of tools and equipment.  A walk-off pan filled 

with water shall be located in the Work Area outside the equipment room for Workers to clean 
foot coverings when leaving the Work Area.  A labeled 6 mil plastic ACM waste bag for 
collection of contaminated clothing shall be located in this room. 

 
H. The personal decontamination enclosure shall be cleaned and disinfected minimally at the end 

of each Work shift and as otherwise directed by the Asbestos Project Monitor. 
 
3.03 WASTE DECONTAMINATION ENCLOSURE 

A. Provide a waste decontamination enclosure contiguous to the Work area.  The decontamination 
enclosure shall be attached to the Work Area and not located within it unless isolation barriers 
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are installed.  If the decontamination chamber is accessible to the public, it shall be fully framed 
and sheathed to prevent unauthorized entry.  

 
B. The waste decontamination enclosure system shall consist of a holding area, air lock and 

washroom.  The airlock shall be a minimum of three feet from door to door.  The entrance to the 
holding area shall have a lockable door. 

 
C. The decontamination enclosure ceiling and walls shall be covered with one layer of opaque 6 

mil polyethylene sheeting on walls and ceiling.  Two layers of reinforced polyethylene sheeting 
shall be used to cover the floor. 

 
D. Where there is only one egress from the Work Area, the holding area of the waste 

decontamination enclosure system may branch off from the personnel decontamination 
enclosure equipment room, which then serves as the waste wash room. 

 
E. The waste wash room water shall be drained, collected, and filtered through a system with at 

least a 5.0-micron particle size collection capability containing a series of several filters with 
progressively smaller pore sizes to avoid rapid clogging of the system.  The filtered waste water 
shall then be discharged in accordance with applicable codes and the contaminated filters 
disposed of as asbestos waste. 

 
F. In small asbestos Projects where only one egress from the Work Area exists, the shower room 

may be used as a waste washroom.  In this instance, the clean room shall not be used for waste 
storage, but shall be used for waste transfer to carts, which shall immediately be removed from 
this enclosure. 

 
3.04 WORK AREA ENTRY AND EXIT PROCEDURES 

A. Access to and from the asbestos Work Area is permitted only through the personnel 
decontamination enclosure unless otherwise stipulated in a Site-Specific Variance. 

 
B. Workers shall sign the entry/exit log upon every entry and exit. 
 
C. The following procedures shall be followed when entering the Work Area:  

1. Before entering the Work Area, Workers shall proceed to the clean room, remove all street 
clothes, and don protective clothing, equipment, and respirators.   

2. Workers shall proceed from the clean room through the shower room and the equipment 
room and into the Work Area.  

 
D. The following procedures shall be followed when exiting the Work Area:  

 
1. Before leaving the Work Area, gross asbestos contamination will be removed by 

brushing, wet cleaning and/or HEPA vacuuming. 
2. In the equipment room, Workers shall remove disposable clothing, but not respirators, 

and shall place clothing in plastic disposal bags for disposal as contaminated debris prior 
to entering the shower room. 

3. Workers shall shower thoroughly while wearing respirators, then wash respirator with 
soap and water prior to removal. 

4. Upon exiting the shower, Workers shall don new disposable clothing if the Work shift is 
to continue or street clothes to exit area.  Under no circumstances shall Workers enter 
public non-Work Areas in disposable protective clothing.   
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E. If remote decontamination enclosures are permitted by Code Rule 56 or a Site-Specific Variance, 
workers shall wear two disposable suits for all phases of Work.  Workers exiting the work area 
shall HEPA vacuum the outer suit, enter the airlock, remove the outer suit and then place it back 
into the Work Area.  A clean second suit shall be donned before exiting the airlock and 
proceeding to the decontamination enclosure or another work area via the designated pathway 
required by Code Rule 56.   

 
3.05 WORK AREA PREPARATION 

A. Asbestos danger signs shall be posted at all approaches to the asbestos Work Area.  Post all 
emergency exits as emergency exits only on the Work Area side, post with asbestos caution 
signs on the non-Work Area side.  Provide all non-Work Area stairs and corridors accessible to 
the asbestos Work Area with warning tapes at the base of stairs and beginning of corridors.  
Warning tapes shall be in addition to caution signs. 

 
B. Shut down and lock out the building heating, ventilating, and air conditioning systems.  

Electrical systems and circuits shall also be shut down unless permitted to remain active per 
Code Rule 56 and appropriately protected and labeled.  Existing lighting sources shall not be 
utilized.  Provide temporary electric power and lighting as specified herein. 

 
C. All surfaces and objects within the Work Area shall be pre-cleaned using HEPA vacuuming 

and/or wet-wiping methods.  Dry sweeping and any other methods that raise dust shall be 
prohibited.  ACM shall not be disturbed during pre-cleaning. 

 
D. Movable objects within the Work Area shall be HEPA vacuumed and/or wet-wiped and 

removed from the Work Area. 
 
E. All non-movable equipment in the Work Area shall be completely covered with 2 layers of 

polyethylene sheeting, at least 6 mil in thickness, and secured in place with duct tape and/or 
spray adhesive.  

 
F. Provide enclosure of the asbestos Work Area necessary to isolate it from unsealed areas of the 

building in accordance with the approved asbestos Work plan and as specified herein. 
 
G. Provide critical barriers by sealing off all openings including but not limited to windows, 

diffusers, grills, electrical outlets and boxes, doors, floor drains, and any other penetrations of 
the Work Area enclosure, using 2 layers of at least 6 mil polyethylene sheeting.    

 
H. Provide isolation barriers by installing temporary framing and sheathing at openings larger than 

32 square feet forming the limits of the asbestos Work Area.  Sheathing thickness must be  
 
 a minimum of 3/8 inch and all sheathing shall be caulked and the Work Area side sealed with 

two layers of 6 mil polyethylene sheeting. 
 
I. (if applicable) Isolation barriers shall be installed at all elevator openings in the Work Area. 

Elevators running through the regulated abatement work area shall be shut down or isolated as 
per Code Rule 56. Elevator controls shall be modified so that elevators bypass the Work Area 

 
J. For interior scope of work provide two layers of 6 mil polyethylene sheeting over all floor, wall, 

and ceiling surfaces.  Isolation barriers shall also be covered with two layers (for a total of four 
layers).  Sheeting shall be secured with spray adhesive and then sealed with duct tape.  All joints 
in polyethylene sheeting shall overlap 12" minimum.   
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K. Frame out emergency exits.  Provide double layer 6 mil polyethylene sheeting and tape seal 

opening. Post as emergency exits only.  Within the Work Area, mark the locations and directions 
of emergency exits throughout the Work Area using exit signs and/or duct tape. 

 
L. Remove all items attached to or in contact with ACM only after the Work Area enclosure is in 

place. HEPA vacuum and wet wipe with amended water all removed items prior to their removal 
from the Work Area and before the start of asbestos removal operations.   

 
M.  Suspended ceiling tiles shall only be removed after Work Area preparation is complete.  If 

possible, non-contaminated ceiling tiles shall be HEPA vacuumed and removed from the Work 
Area before asbestos removals begin.  Contaminated ceiling tiles shall be disposed of as asbestos 
waste. 

 
3.06  NEGATIVE AIR PRESSURE FILTRATION SYSTEM 

A. Provide a portable asbestos filtration system that develops a minimum pressure differential of 
negative 0.02 in. of water column within all full enclosure areas relative to adjacent unsealed 
areas and that provides a minimum of 6 air changes per hour in the Work Area during abatement.   

 
B. Such filtration systems must be made operational after critical and isolation barriers are installed 

but before wall, floor, and ceilings are plasticized and shall be operated 24 hours per day during 
the entire Project until the final cleanup is completed and satisfactory results of the final air 
samples are received from the laboratory.  

 
C. The system shall include a series of pre-filters and filters to provide High Efficiency Particulate 

Air (HEPA) filtration of particles down to 0.3 microns at 100% efficiency and below 0.3 microns 
at 99.9% efficiency.  Provide sufficient replacement filters to replace pre-filters every 2 hours, 
secondary pre-filters every 24 hours, and primary HEPA filters every 600 hours of operation. 

 
D. A minimum of one additional filtration unit of at least the same capacity as the primary unit(s) 

shall be installed and fully functional to be used during primary unit (s) filter changing and in 
case of primary failure.   

 
E. At no time will the unit exhaust indoors, within 15 feet of a receptor, including but not limited 

to windows and doors, or adversely affect the air intake of the building.  Exhaust ducting shall 
not exceed 25’ in length.  Provide construction fencing at ground level exhaust termination 
locations per Code Rule 56.   

 
F. Upon electric power failure or shut-down of any filtration unit, all abatement activities shall stop 

immediately and only resume after power is restored and all filtration units are fully operating.  
For shut-downs longer than one hour, all openings into the Work Area, including the 
decontamination enclosures, shall be sealed.  

 
G. The Contractor shall provide a manometer to verify negative air pressure.  Manometers shall be 

read twice daily and recorded within the Daily Project Log.   
 
H. There shall be at least a 4-hour settling period after the Work Area is fully prepared and the 

negative filtration units have been started to ensure integrity of the barriers.   
 
I. Once installed and operational, the Contractor’s Supervisor shall conduct daily inspections of 
 the Work Area to ensure the airtight integrity of the enclosure and operation of the negative air 
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 system.  Findings shall be recorded within the Daily Project Log.  Inspections shall also be 
 conducted on days when no abatement activities are in progress per Code Rule 56 (i.e. 
 weekends).  
 

3.07 REMOVAL OF ASBESTOS CONTAINING MATERIALS 
A. Asbestos-containing materials shall be removed in accordance with the Contract Documents and 

the approved Asbestos Work Plan.  Only one type of ACM shall be abated at a time within a 
Work Area.  Where there are multiple types of ACM requiring abatement, Code Rule 56 
procedures for sequential abatement shall be followed.   

 
B. Sufficiently wet asbestos materials with a low pressure, airless fine spray of surfactant to ensure 

full penetration prior to material removal.  Re-wet material that does not display evidence of 
saturation. 

 
C. One Worker shall continuously apply amended water while ACM is being removed. 
 
D. Perform cutting, drilling, abrading, or any penetration or disturbance of asbestos containing 

material in a manner to minimize the dispersal of asbestos fibers into the air.  Use equipment 
and methods specifically designed to limit generation of airborne asbestos particles.  All power 
operated tools used shall be provided with HEPA equipped filtered local exhaust ventilation.  

 
E. Upon removal of ACM from the substrate, the newly exposed surfaces shall be HEPA vacuumed 

and/or wet cleaned.  Surfaces must be thoroughly cleaned using necessary methods and any 
required solvents to completely remove any adhesive, mastic, etc.  

 
F. All removed material shall be placed into 6 mil plastic disposal bags or other suitable container 

upon detachment from the substrate.  Cleanup of accumulations of loose debris or waste shall 
be performed whenever there is enough accumulation to fill a single bag or container and 
minimally at the end of each workshift.   

 
G. Large components shall be wrapped in two layers of 6 mil polyethylene sheeting.  Sharp 

components likely to tear disposal bags shall be placed in fiber drums or boxes and then wrapped 
with sheeting. 

 
H. Power or pressure washers are not permitted for asbestos removal or clean-up procedures unless 

approved in a Site-Specific Variance. 
 
I. All construction and demolition debris determined by the Environmental Consultant to be 

contaminated with asbestos shall be handled and disposed of as asbestos waste. 
 
J. The use of metal shovels, metal dust pans, etc. are not permitted inside the work area.   
 

 
3.08 EQUIPMENT AND WASTE CONTAINER DECONTAMINATION AND REMOVAL 

PROCEDURES 
A. External surfaces of contaminated containers and equipment shall be cleaned by wet cleaning 

and/or HEPA vacuuming in the Work Area before moving such items into the waste 
decontamination enclosure system airlock by persons assigned to this duty.  The persons in the 
Work Area shall not enter the airlock.  No gross removal operations are permitted when waste 
transfer is in progress.   
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B. The containers and equipment shall be removed from the airlock by persons stationed in the 
washroom during waste removal operations.  The external surfaces of containers and equipment 
shall be cleaned a second time by wet cleaning. 

 
C. The cleaned containers of asbestos material and equipment are to be dried of any excessive 

pooled or beaded liquid, placed in uncontaminated 6 mil plastic bags or sheeting, as the item's 
physical characteristics demand, and sealed airtight. 

 
D. The clean re-containerized items shall be moved into the airlock that leads to the holding area.  

Workers in the washroom shall not enter this airlock. 
 
E. Containers and equipment shall be moved from the airlock and into the holding area by persons 

dressed in clean personal protective equipment, who have entered from the holding area.  
 
F. The cleaned containers of asbestos material and equipment shall be placed in water tight carts 

with doors or tops that shall be closed and secured.  These carts shall be held in the holding area 
pending removal.  The carts shall be wet cleaned and/or HEPA vacuumed at least once each day. 

 
G. The exit from the decontamination enclosure system shall be secured to prevent unauthorized 

entry. 
 
H. Where the waste removal enclosure is part of the personnel decontamination enclosure, waste 

removal shall not occur during shift changes or when otherwise occupied.  Precautions shall be 
taken to prevent short circuiting and cycling of air outward through the shower and clean room. 

 
 
 
 

3.09 WORK AREA DECONTAMINATION, CLEANING, AND CLEARANCE PROCEDURES 
A. Following completion of gross abatement and after all accumulations of asbestos waste materials 

have been containerized, the following decontamination procedures shall be followed unless 
modified by a Site-Specific Variance.  

 
B. On completion of each type of asbestos abatement within these work area enclosures, a complete 

single clean of all surfaces in the entire area – ceiling, walls and floors - shall be performed by 
HEPA vacuuming and wet wiping. No final clearance air samples shall be required for each 
individual type of material abatement, until the last type of ACM, PACM or asbestos material is 
abated. Each intermediate completion shall include a visual inspection for completeness by the 
asbestos abatement contractor’s supervisor. Results of the visual inspection and time of 
intermediate completion shall be documented by the asbestos abatement contractor’s supervisor 
in the daily project log. 

 
C. Final Required Cleaning. A complete single clean of all surfaces in the entire area – ceiling, 

walls and floors, followed by a visual inspection as described in Subpart 56-9 shall be performed 
by HEPA vacuuming and wet wiping, after all abatement is complete. 

 
C. Final Clearance Air Samples. After the final cleaning and visual inspection requirements are 

completed and the final settling/drying period is observed, prior to dismantling the regulated 
abatement work area, Phase IIC final clearance air samples shall be collected and satisfactory 
clearance air results obtained as per Section 56-9.2 of this Part. 
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3.10 TENT ENCLOSURES 
A. Tent enclosures may only be used where specifically permitted by Code Rule 56 or a Site-

Specific Variance issued by the NYS Department of Labor.   
 
B. The Contractor shall restrict access to the immediate area where tent removal procedures are 

taking place using barrier tape and/or construction barriers.  Caution signs shall be posted.   
 
C. Remote personnel and waste decontamination enclosures shall be constructed. Configuration 

shall be as required by Project size.  For tent enclosures with gross abatement of friable materials, 
a contiguous decontamination system shall be constructed, maintained and utilized, except for 
minor size tent enclosure work areas where a remote decontamination enclosure is permitted by 
Code Rule 56. 

 
D. The Work Area shall be precleaned.  All objects and equipment that will remain in the restricted 

area during abatement shall be sealed with two layers of six mil polyethylene and tape. 
 
E. The tent shall be a single use barrier constructed with a rigid frame and at least two layers of six 

mil polyethylene unless one layer of six mil polyethylene is otherwise permitted by Code Rule 
56.  Tents with twenty (20) square feet or less of floor space or no gross removal of friable ACM 
shall be constructed of one (1) layer of six mil polyethylene and shall include walls, ceilings and 
a floor (except portions of walls, floors and ceilings that are the removal surface) with double 
folded seams.  All seams shall be sealed airtight using duct tape and/or spray adhesive.   

 
F. The tent shall be constructed with at least one airlock for worker/waste egress.   
 
G. A monometer shall be used for all OSHA Class I abatement. 
 
H. Negative air shall be maintained at four (4) air changes per hour for non-friable and glovebag 

abatement tent enclosure work areas.  Eight (8) air changes shall be maintained for friable gross 
removal tent enclosure work areas.  In a Minor size abatement tent enclosure work area a HEPA 
vacuum may be used to maintain the required air changes.    

 
I. OSHA compliance air monitoring is required per section 1.09.  
 
J. ACM removal shall follow procedures defined in section 3.07.  
 
K. Waste material shall be placed in properly labeled 6 mil plastic bags or other appropriate 

containers.  The outside of the bags or containers shall be wet wiped and/or HEPA vacuumed 
and shall then be placed in a second bag/container before being transported to the waste storage 
container.  All transportation of waste bags and containers outside the Work Area shall be in 
watertight carts.  These carts shall be held in the holding area pending removal.  The carts shall 
be wet cleaned and/or HEPA vacuumed at least once each day. 

 
L. Following completion of gross abatement and after all accumulations of asbestos waste materials 

have been containerized, the following decontamination procedures shall be followed.  
1. All bagged asbestos waste and unnecessary equipment shall be decontaminated and 

removed from the Work Area. 
2. All surfaces in the Work Area shall be wet cleaned.  A wet-purpose shop vacuum may be 

used to pick up excess liquid, and shall be decontaminated prior to removal from the Work 
Area.  
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3. The Asbestos Project Monitor shall conduct a visual inspection of the Work Area for 
cleanliness and completion of abatement. 

4. After the waiting/settling and drying time requirements have elapsed, aggressive final 
clearance air sampling shall then be conducted by the Environmental Consultant.   

5. Upon receipt of satisfactory final clearance air sampling results, the tent shall be collapsed 
into itself, placed in suitable disposal bags, and transported to the waste decontamination 
enclosure.  Isolation and critical barriers shall then be removed. 

 
 

3.10 EXTERIOR PROJECT REMOVAL OF NON-FRIABLE ACM CAULKING, TARS, TAR 
PAPER AND OTHER NOB ACMS 
A. Establishment and Isolation of Regulated Abatement Work Area. The immediate work area 

 shall be considered to be the area from which the asbestos containing materials are actively 
 being removed - building wall. The asbestos project regulated abatement work area shall 
 extend twenty-five  (25') feet from the perimeter of the immediate work area and shall have 
 signage in accordance with Section 56-7.4. An airlock shall be required at the entrance to the 
 regulated abatement work area to serve as a changing area, if the workers shall have to pass 
 through enclosed publicly occupied space, such as from a roof through an interior stairway, to 
 access the decontamination units. 
 

B. Where the asbestos project regulated abatement work area extends outward twenty-five (25) 
 feet and extends downward one (1) floor to encompass a passage or vehicular door which must 
 be used for either a primary entrance or by an emergency vehicle, thereby precluding sealing 
 such door, a tunnel structure (with sides and roof) built of plywood sheeting, covered with at 
 least two (2) layers of at least six (6) mil plastic, shall extend outward twenty-five (25) feet 
 horizontally from the line of vertical projection of the roof edge downward to grade level  
 

C. Preliminary Preparation. Regulated abatement work area preparation shall also comply with 
 Sections 56-7.2, 7.3, 7.4, 7.5, 7.6, 7.7 and 7.9.   
 

D. Decontamination System Location. The personal [and waste] decontamination system 
 enclosures can be remote but must be within fifty (50) feet of the building/structure entrance 
 used by the asbestos handlers (workers), and shall be removed only after obtaining satisfactory 
clearance air results for the regulated abatement work area or an acceptable visual inspection has 
determined that the abatement is complete, as per Section 56-9. 2(e).   

 
E.  Facades 

Plasticizing or sealing of nearby windows within twenty-five (25) feet of the immediate work area, 
placement of dropcloths, plasticizing of a man-lift or scaffolding and other operational safeguards 
as outlined below: 

a. two (2) layers of six (6) mil fire retardant polyethylene sheeting. The windows can be 
plasticized outdoors, or for reasons of safety, from the indoors. Window, door and louver 
units subject to complete removal must have their openings plasticized at the interior of 
the building. Windows that are fixed or non-operable and that will remain sealed airtight 
for the duration of abatement activities, do not require installation of critical barriers. 

b. where non-friable materials are removed without tents, a dropcloth, made of six (6) mil 
fire retardant polyethylene sheeting, shall be placed on the ground below the work area to 
prevent spread of any ACM remnants. This dropcloth shall be a minimum of ten (10) feet 
wide with an additional ten (10) feet of width for every floor above a 1st floor level where 
removal work will take place, up to a maximum of thirty (30) feet of width measured 
perpendicular to the building/structure. In addition, if a straight scaffolding, man-lift, 
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swing scaffolding or similar equipment is used for areas above the 1st floor, the 
lift/scaffolding unit shall be plasticized with two (2) layers of six (6) mil fire retardant 
polyethylene on the platform, with plastic sheeting extended vertically to waist-high (as so 
equipped) guardrail sides and back of the lift unit. While the platform/lift walking surfaces 
must be plasticized, the asbestos abatement contractor must provide proper traction 
surfaces or equipment to assure the safety and comfort of abatement workers while 
performing abatement activities on the lift/scaffold equipment. After non-friable ACM is 
removed from each work location, the platform and plasticized surfaces toward the 
building shall be wet wiped and/or HEPA vacuumed clean before reuse. The plasticizing 
on the lift or scaffolding shall be periodically inspected during use and repaired as needed. 

c. Under façade areas where non-friable ACM tar paper/tar is to be removed behind the face 
brick, whenever possible, an asbestos handler (worker) with a HEPA vacuum will position 
the vacuum hose within four (4) inches of the material being removed to capture small 
pieces of non-friable ACM and asbestos fines. The hose end will be positioned so that as 
many smaller pieces of material as possible will fall into the vacuum hose end. Larger 
pieces of ACM should be immediately bagged or containerized. 

 
F.  Visible accumulations of loose asbestos containing waste material shall be cleaned up using rubber 

or plastic dustpans and rubber squeegees or HEPA filtered vacuums. Metal shovels may also be 
used, except in the vicinity of plastic sheeting, critical barriers and isolation barriers, which could 
be perforated by these tools. To pick up excess water and gross wet debris, a wet-dry HEPA filtered 
shop vacuum dedicated to asbestos abatement may be used. This cleaning shall be done whenever 
there is sufficient asbestos waste material to fill a single leak-tight bag/container, or this cleaning 
shall be done at the end of each work shift whichever shall occur first. Visible debris shall be 
maintained adequately wet. Work shall stop whenever excessive water accumulation or flooding 
is present in the area and shall not resume until the water is collected and disposed of properly. 

 
G.  Final clean-up and clearance procedures for abatement shall comply with Section 56-9, except that 

only one (1) stage of cleaning (final) is to be performed. Lockdown encapsulant use is not required. 
 

3.11 RESTORATION OF UTILITIES, FIRESTOPPING, AND FINISHES 
A. After final clearance, remove locks and restore electrical and HVAC systems.  All temporary 

power shall be disconnected, power lockouts removed and power restored.  All temporary 
plumbing shall be removed. 

 
B. Finishes damaged by asbestos abatement activities including, but not limited to, plaster/paint 

damage due to duct tape and spray adhesives, and floor tile lifted due to wet or humid conditions, 
shall be restored prior to final payment. 
1. Finishes unable to be restored shall be replaced under this Contract. 
2. All foam and expandable foam products and materials used to seal Work Area openings 

shall be completely removed upon completion of abatement activities. 
 
C. All penetrations (including, but not limited to, pipes, ducts, etc.) through fire rated construction 

shall be firestopped using materials and systems tested in accordance with ASTM E814 on 
Projects where reinsulation is part of the required work. 

 
PART 4   DISPOSAL OF ASBESTOS WASTE 
 
4.01 TRANSPORTATION AND DISPOSAL SITE 

A. The Contractor's Hauler and Disposal Site shall be approved by the Owner. 
 



NANUET UNION FREE SCHOOL DISTRICT                           BID SET ISSUANCE 
NANUET ELEVATOR ADDITION PHASE 1B                                                                                                                        AUGUST 2, 2022 
KSQ DESIGN PROJECT NO.  2111005.01 
 

 
KSQ ARCHITECTS PC 

02 82 00 - 24 

B. The Contractor shall give twenty-four (24) hour notification prior to removing any waste from 
the site.  Waste shall be removed from the site only during normal working hours unless 
otherwise specified.  No waste may be taken from the site unless the Contractor and 
Environmental Consultant are present and the Environmental Consultant authorizes the release 
of the waste as described herein. 

 
C. All waste generated as part of the asbestos project shall be removed from the site within ten (10) 

calendar days after successful completion of all asbestos abatement work. 
 
D. Upon arrival at the Project Site, the Hauler must possess and present to the Environmental 

Consultant a valid New York State Department of Environmental Conservation Part 364 
Asbestos Hauler's Permit.  The Environmental Consultant may verify the authenticity of the 
hauler's permit with the proper authority. 

 
E. The Hauler, with the Contractor and the Environmental Consultant, shall inspect all material in 

the transport container prior to taking possession and signing the Asbestos Waste Manifests.  
 
F. Unless specifically approved by the Owner, the Contractor shall not permit any off-site transfers 

of the waste or allow the waste to be transported or combined with any other off-site  
 asbestos material.  The Hauler must travel directly to the disposal site as identified on the 

notifications with no unauthorized stops.   
 

4.02 WASTE STORAGE CONTAINERS 
A. All waste containers shall be fully enclosed and lockable (i.e. enclosed dumpster, trailer, etc.).  

No open containers will be permitted on-site (i.e. open dumpster with canvas cover, etc.) unless 
specifically permitted by a Site Specific Variance.  When asbestos contaminated waste must be 
kept on the work site overnight or longer, it shall be double bagged and stored in accordance 
with Federal, State, and local laws. 

 
B. The Environmental Consultant shall verify that the waste storage container and/or truck tags 

(license plates) match that listed on the New York State Department of Environmental 
Conservation Part 364 permit. Any container not listed on the permit shall be removed from the 
site immediately. 

 
C. The container shall be plasticized and sealed with two (2) layers of 6 mil polyethylene. Once on 

site, it shall be kept locked at all times, except during load out.  The waste container shall not be 
used for storage of equipment or contractor supplies.  

 
D. While on-site, the container shall be labeled with EPA Danger signage:  

DANGER 
CONTAINS ASBESTOS FIBERS 

AVOID CREATING DUST 
CANCER AND LUNG DISEASE HAZARD 

 
E. The New York State Department of Environmental Conservation Asbestos Hauler's Permit 

number shall be stenciled on both sides and back of the container. 
 
F. The container is not permitted to be loaded unless it is properly plasticized, has the appropriate 

danger signage affixed, and has the permit number appropriately stenciled on the container. 
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G. Before an enclosed container is removed from the Project Site for transportation to the Disposal 
Site, a seal will be placed on the door(s) of the container by the Environmental Consultant.  The 
door(s) shall also be locked.  The seals and locks shall be removed at the Disposal Site by the 
operator of the Disposal Facility and the seals shall be returned by the Disposal Facility to the 
Contractor. 

 
H. If a lined and sealed open-top container is used pursuant to a Site-Specific Variance, a seal is 

not required.  
 
I. The Owner may initiate random checks at the Disposal Site to ensure that the procedures 

outlined herein are complied with. 
 

 
 
4.03 OWNER’S AND HAULER'S ASBESTOS WASTE MANIFESTS 

A. The Hauler's Manifest shall be completed by the Contractor and verified by the Environmental 
Consultant that all the information and amounts are accurate and the proper signatures are in 
place. 

 
C. The Manifest shall have the appropriate signatures of the Environmental Consultant, the 

Contractor, and the Hauler representatives prior to any waste being removed from the site.   
 
D. Copies of the completed Hauler's Manifest shall be retained by the Environmental Consultant 

and the Contractor and shall remain on site for inspection. 
 
E. Upon arrival at the Disposal Site, the Hauler's Manifest shall be signed by the Disposal Facility 

operator to certify receipt of ACM covered by the manifest. 
 
F. The Disposal Facility operator shall return the original the Hauler's Manifest and the container 

seals to the Contractor. 
 

G. The Contractor shall forward copies of the Hauler's Manifest and the container seals to the 
Environmental Consultant within 14 days of the waste container being removed from the site.  
Failure to do so may result in payment being withheld from the Contractor.  

 
H. Originals of all waste disposal manifests, seals, and disposal logs shall be submitted by the 

Contractor to the Owner with the final close-out documentation. 
 

END OF SECTION 02 82 00 
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ATTACHMENT 1 
(Project Drawing HS-ASB1) 



ENVIRONMENTAL CONSULTING AND MANAGEMENT SERVICES  
 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

March 14, 2022 
 
To:  Mr. Rudy Villanyi 

Nanuet Public Schools 
103 Church Street, Nanuet, New York 10954 

 
Re: Expedited Limited Asbestos Survey 
 Nanuet High School – Phase 2 and Elevator Addition 
 103 Church Street, Nanuet, New York 

GPE Project #: 1937.07.01 
 
Dear Mr. Villanyi: 
 
Green Path Environmental, Inc (GPE) was retained by the Nanuet Public Schools to conduct an 
expedited limited asbestos survey at the Nanuet High School regarding the Phase 2 and elevator 
addition project renovation in reference to the KSQ Design Architects drawings dated January 31, 
2022.  The survey conducted on March 6 and 12, 2022 included visual observation, material 
sampling and laboratory sample analysis of the suspect asbestos containing material (ACM).  A 
drawing showing the asbestos containing material locations with quantities will be provided at a 
later date. 
 
Based upon a visual inspection of materials determined to be impacted by the renovation project 
and the attached bulk sample laboratory analytical results, the following materials from that 
collected (exterior storefront - frame beige caulking/window black caulking/above window grey 
transite panel, exterior front wall brick grey mortar/wall waterproofing black tar paper behind 
brick, exterior facade - railing brick brown mortar/brown brick grey mortar/orange brick beige 
mortar, exterior rear courtyard - wall waterproofing black tar paper behind brick/black asphalt for 
new ADA ramp, exterior east wing [area elevator wall] - wall waterproofing black tar paper behind 
brick/wall foundation waterproofing black tar paper/wall foundation waterproofing black tar 
cement, east wing roof - bottom layer beige screed/2nd layer foam brown paper/3rd layer black 
tar paper/4th layer brown rigid paper/top layer hot black tar, east wing roof dunnage - pitch 
pocket black tar/patch black tar, exterior east wing window frame black caulking, interior east 
wing - foyer window frame black caulking/ceiling plaster/floor terrazzo/wall CMU grey 
mortar/ceiling 2'X4' beige ceiling tile/walls drywall above window/wall ceramic tile glue and grout, 
east wing interior foyer [1st and 2nd floor] - radiator grey pipe insulation/radiator waterproofing 
black tar paper behind metal cover, interior store front - wall ceramic tile yellow glue/wall ceramic 
tile grey grout/wall white caulking to metal frame and ceramic tile/wall plaster/ceiling white 
drywall/ceiling white joint compound, 2nd Floor science wing – above ceiling silver-beige pipe 
insulation/2’x 4’ white-yellow ceiling tile [type I]/2’x 4’ beige-grey ceiling tile [type II]/ 2’x 4’ white-
grey ceiling tile [type III]/wall CMU grey mortar/floor black mastic to all 12”x12” VAT/12”x12” blue, 
grey floor tiles/wall brown cove base and associated brown [old] or beige [new] glues/light brown 
wallboard and white joint compound/black table top material/black caulking and black grout 
connected to table top ) are identified as asbestos containing materials (greater than one percent 
asbestos); 
 
- Exterior Storefront (Exterior Security Vestibule); frame beige caulking (horizontal and vertical) 
  [approximately 10 Square Feet] 
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- Exterior Storefront (Exterior Security Vestibule); above window soffit grey transite 
panel. (Nanuet may want to remove all panels)  
[approximately 60 Square Feet] 
- Exterior Front Facade; wall waterproofing black tar paper behind brick 
  [approximately 300 Square Feet] 
- Exterior Rear Courtyard; wall waterproofing black tar paper behind brick 
  [approximately 100 Square Feet]  
- Exterior East Wing; wall waterproofing black tar paper behind brick 
  [approximately 300 Square Feet] 
- Exterior East Wing; wall foundation waterproofing black tar on cement  
  [approximately 240 Square Feet] 
- Exterior East Wing; window frame black caulking  
  [approximately 8 Square Feet] 
- Interior East Wing Foyer (1st and 2nd floor); radiator grey pipe insulation between flooring   
  [approximately 4 Linear Feet] 
- Interior East Wing Foyer (1st and 2nd floor); radiator waterproofing black tar paper behind 
metal cover [approximately 26 Square Feet] 
- Interior Storefront; white caulking to metal frame and ceramic tile (horizontal and 
vertical) [approximately 1 Square Foot] 
 
Per discussions with the Nanuet School District, the High School science wing - Classrooms 230, 
231, 232, 233, 234 and 235  chalkboard/whiteboard (approximately 56 Square Feet of 
chalkboard-whiteboard and 28 Square feet of associated whiteboard glue) and exterior wrap 
on wire connected to ceiling lighting (quantity to be determined) are Presumed Asbestos 
Containing Materials (PACM). 
   
It should be noted that the east wing interior foyer ceiling plaster, interior storefront wall plaster 
and east wing roof bottom layer beige screed laboratory results are currently inconclusive and 
laboratory analysis must go to Vermiculite analytical method 198.8 for further verification.  The 
laboratory analytical results will be provided in 1 week.  
 
Also, the interior storefront (interior security vestibule) ceiling is aluminum planks attached to 
metal framing, science wing classroom exhaust hoods and classroom cabinets did not have 
suspect ACM materials. 
 
Representative bulk samples of all suspect materials were collected and analyzed by 
Polarized Light Microscopy (PLM). Bulk Sample Analysis by PLM NOB for non-friable materials 
adheres to NYS ELAP 198.6. The State of New York Environmental Laboratory Approval Program 
(ELAP) has determined that Polarized Light Microscopy is not consistently reliable in detecting 
asbestos in non-friable organically bound materials. Quantitative transmission electron 
microscopy (TEM) is currently the only method that can be used to determine if this material 
can be considered or treated as non-asbestos containing. Therefore, if PLM yields negative 
results for a non-friable material (NOB), it must be confirmed by Transmission Electron 
Microscopy (TEM). Bulk Sample Analysis by Transmission Electron Microscopy (TEM) NOB 
adheres to NYS ELAP Method 198.4.  
 
Analysis of the bulk samples collected was performed by Metro Analytical Labs (Metro) 
located at 255 West 36th Street, Suite 101, New York, NY 10018.  
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Metro is accredited by the New York State Department of Health, Environmental Laboratory 
Accreditation Program (ELAP Accreditation No. 12003) for Bulk Sample Analysis by Polarized 
Light Microscopy (PLM) Friable adheres to EPA/600/M4-082-20 or NYS ELAP Method 198.1 and 
Bulk Sample Analysis by Polarized Light Microscopy (PLM) NOB by NYS ELAP Method 198.6 and 
Bulk Sample Analysis by Transmission Electron Microscopy (TEM) NOB adheres to NYS ELAP 
Method 198.4. as required. 
  
According to the EPA regulations and NYS DOL Industrial Code Rule 56 asbestos-containing 
materials (ACM) must be removed prior to disturbance during renovation activities.  
  
If you have any questions, please do not hesitate to call me at (917)-623-2411. 
 
Sincerely, 
Green Path Environmental, Inc 

 
 
 
 
 

Scott Graber 
Client Manager  
 
    

Attachments:   
 Laboratory Analytical Results with Chain of Custody Form (reports dated March 7 and 

13, 2022) 
 GPE License and Certification 
 Laboratory Certification 
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Laboratory Analytical Results with Chain of Custody Forms 

(Reports dated March 7 and 13, 2022)   
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Ī{?�y@E<B7C��c

�BI�K?°:E���<?�w:<�� HIC��c�BI��M���x?<8A
w?�x����

��±��	



�����������	�
�����������
�����

������������������ �����������	�����	������������
��� ���������	�������

!�"#�$%��!�!&��'��� �"
(&)��!*+&#�

,-�+%&!.'/#0�&'12$�*'3
.%�3%+��456

$.!��*'��'%��#&#3$.%
��*'3.%�3%+�

789:9;�<=>=:?=@AB=C
D9>AE�FGHIIAJ

789:9;�<=>=:?=@AB=C
KLMNO�MPQ�RSTU�VWW

WXYZW
[9\G?9:G?]�<=?AC:G?

[̂_�̀;98]I:
ab_�̀;98]I:

cG>>A;: ID9>d8A
Iefgfhfijfikfilfkifkmfk

jfnhfeofeifhjfhkfhlfhn
fhe�p�hg�9;98]I=I�q9I�:

A?>=;9:Ar�rHA�:G�:EA�d?
AIA;CA�GJ�BA?>=CH8=:As�t

AIH8:I�9?A�=;CG;C8HI=BA
�9;r�>HI:�uG�JG?�

ihgsg�>A:EGr�JG?�JH?:EA
?�BA?=J=C9:=G;s�

bvH=d>A;:[̂_�Dc
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E=�|znoo K}~��MNO������Y �WW�
��x<bt�̀tabx�tbD

atww_D�cijm�cijj�z
�

�[wwt�p�cw�b��̀Db
�csas��tw�a

xF�b[̀�̂ihgsn xF�b[̀�̂ihgsk
ioo�xG;z�=\?GHI

KS�U��U�U��UT
�W�W

�A=uA|G>Gu
A;GHI�?9;H89?

xF�b[̀�̂ihgsi
KS�U��U�U��UT

��x<bt�̀tabx�tbD
atww_D�cijm�cijj�z

�
�[wwt�p�cw�b��̀Db

�csas��tw�a
xF�b[̀�̂ihgsn xF�b[̀�̂ihgsk

X�X�
�A=uA|G>Gu

A;GHI�?9;H89?
xF�b[̀�̂ihgsi

ioo�xG;z�=\?GHI
��x<bt�̀tabx�tbD

atww_D�cijm�cijj�z
�

�b|�x<�csas�cw�b�̀
Db�z��[�b

xF�b[̀�̂ihgsn
���S�������U

KS�U��U�U��UT
xF�b[̀�̂ihgsk

KS�U��U�U��UTKS�U��U�U��UT
XXXX

�E=:A|G>Gu
A;GHIxw�

xF�b[̀�̂ihgsi
��x<bt�̀tabx�tbD

atww_D�cijm�cijj�z
�

�b|�x<�csas�cw�b�̀
Db�z��[�b

xF�b[̀�̂ihgsn
���S�������U

KS�U��U�U��UT
xF�b[̀�̂ihgsk

X�X�
�E=:A|G>Gu

A;GHIxw�
xF�b[̀�̂ihgsi

��x<bt�̀tabx�tbD
atww_D�cijm�cijj�z

�
�b|�x<�csas�cw�b�̀
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t<

xF�b[̀�̂ihgsn
���S�������U

KS�U��U�U��UT
xF�b[̀�̂ihgsk

KS�U��U�U��UT
YW�YW�

�?Gq;|G>Gu
A;GHIxw�

xF�b[̀�̂ihgsi
���S�������U

KS�U��U�U��UT
xF�b[̀�̂ihgsk

YWYYWY
�?Gq;|G>Gu

A;GHIxw�
xF�b[̀�̂ihgsi

b��
aH?;9?GH;r�a=>A�

mk�E?I
tAdG?:�<9:A�

oj�og�momm
~���P���S��N�P�����

MN ������R��U�� �~P�¡�U�
�~P�

¡�U��U����¡��S�
¢U��

£�Q�S���¤P�U��P��
KS�Z£�Q�S���¤P�U��P��

N�QU��S�
¢S�P�� N�QU��S�

��x<bt�̀tabx�tbD
atww_D�cijm�cijj�z

�
�[�b��b|�x<�̂b<�ẁ
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��§njï�hhizhikj
¤���U���~�Z�LP��S��

D9>d8A�tACA=BAr�
oj�on�momm

KP��U�
[̂_�̀;98]I=I�<9:A�

oj�oe�momm
c8=A;:� ©�UU��OP

�ª������S��U��P�����
cG;:?9C:�

KP��U��«£~�
¤U��S�MPQ�����¬

 ��W�W�W�
r̀r?AII�eh��8GBA?�D

:?AA:������
c8=A;:�G\�{�

Y���®W�®WY
D:9:A;��I89;r�

xFiojog
[GC9:=G;�

VW� �P��U���¦SPT

���̄��	



�����������	�
�����������
�����

������������������ �����������	�����	������������
��� ���������	�������

!�"#�$%��!�!&��'��� �"
(&)��!*+&#�

,-�+%&!.'/#0�&'12$�*'3
.%�3%+��456

$.!��*'��'%��#&#3$.%
��*'3.%�3%+�

789:9;�<=>=:?=@AB=C
D9>AE�FGHIIAJ

789:9;�<=>=:?=@AB=C
KLMNO�MPQ�RSTU�VWW

WXYZW
[9\G?9:G?]�<=?AC:G?

[̂_�̀;98]I:
ab_�̀;98]I:

cG>>A;: ID9>d8A
Iefgfhfijfikfilfkifkmfk

jfnhfeofeifhjfhkfhlfhn
fhe�p�hg�9;98]I=I�q9I�:

A?>=;9:Ar�rHA�:G�:EA�d?
AIA;CA�GJ�BA?>=CH8=:As�t

AIH8:I�9?A�=;CG;C8HI=BA
�9;r�>HI:�uG�JG?�

ihgsg�>A:EGr�JG?�JH?:EA
?�BA?=J=C9:=G;s�

bvH=d>A;:[̂_�Dc
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Fbt�z�àt�̂`̂bt
xF�b[̀�̂ihgsn

��W�R����S���U
xF�b[̀�̂ihgsk

Y��Y��
�89Cy|G>Gu

A;GHIxw�
xF�b[̀�̂ihgsixF�b[̀�̂ihgsk

KS�U��U�U��UT
Y�YY�Y

�?Gq;|G>Gu
A;GHI�=\?GHI

xF�b[̀�̂ihgsi
ioo�cA88H8GIA

b��
aH?;9?GH;r�a=>A�

mk�E?I
tAdG?:�<9:A�

oj�og�momm
~ ¡¡P���S¢�N�P�����

MN£������R��U�� �~P¡��U�
�~P¡

��U��U�������S�
¤U��

¥�Q�S ��¦P�U��P��
KS�Z¥�Q�S ��¦P�U��P��

N�QU��S�
¤S�P�� N�QU��S�

tbDatww_D�cijk�c
ijl�§�cimg�cimh�z��b

a�
�[̀[�̂�̂b��xD�[��xx

bt�[̀Fbt�z�̂`̂bt
xF�b[̀�̂ihgsn

cG;:9C:� N�Ü�© Q
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ENVIRONMENTAL CONSULTING AND MANAGEMENT SERVICES  

 

GREEN PATH ENVIRONMENTAL, INC • 79 GLOVER ST, STE 1, SI, NY 10308 • P. (347) 276-2339 • EMAIL: INFO@GPE.NYC 

 
March 24, 2022 
 
 
To:  Mr. Rudy Villanyi 

Nanuet Public Schools 
103 Church Street 
Nanuet, New York 10954 

 
Re: Limited Asbestos (Vermiculite Analysis) and PCB Survey 
 Nanuet High School – Phase 2 and Elevator Addition 
 103 Church Street, Nanuet, New York 
 GPE Project #: 1937.07.01 
 
Dear Mr. Villanyi: 
 
Green Path Environmental, Inc (GPE) was retained by the Nanuet Public Schools to conduct a 
limited asbestos and PCB survey at the Nanuet High School regarding the Phase 2 and elevator 
addition project renovation in reference to the KSQ Design Architects drawings dated January 31, 
2022.  The survey conducted on March 5 & 12, 2022 included visual observation, material sampling 
and laboratory sample analysis of the suspect asbestos containing materials and poly- 
chlorinated biphenyls (PCB) materials.   
 
The east wing interior foyer ceiling plaster, interior storefront wall plaster and east wing roof bottom 
layer beige screed laboratory results were inconclusive using standard asbestos analytical 
methods 198.1, 198.6 and 198.4 so laboratory analysis went to Vermiculite analytical method 198.8 
for further verification.  The PCB caulking materials - exterior store front [security vestibule] window 
black caulking, east wing interior foyer window frame black caulking, 2nd floor science wing table 
top seams black caulking) were not identified as asbestos containing materials (less than one 
percent asbestos) using standard asbestos analytical methods and laboratory analysis went to PCB 
analytical EPA Method SW846 8082 for further analysis. 
 
Based on the attached bulk sample laboratory analytical results (see attached laboratory 
analytical results with chain of custody forms), the Boys Restroom C124 upper wall white 
plaster, Kindergarten Restrooms C132 & C133 upper ceiling white plaster (outside of 
restrooms) were not identified as asbestos containing materials (less than one percent asbestos) 
using Vermiculite method 198.8. 
 
Analysis of the bulk samples collected was performed by Alpha Labs and New York Environmental 
and Analytical Labs (NYE).  
 
Alpha Labs is accredited by the New York State Department of Health, Environmental Laboratory 
Accreditation Program (ELAP Accreditation No. 11833) for Asbestos Bulk Sample Vermiculite 
Analysis by 198.8 and NYE (ELAP Accreditation No. 11510) for PCB Bulk Sample Analysis by EPA 
Method 7000B. 
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Based upon the visual inspection of suspect materials and bulk sample laboratory analytical 
results (see attached laboratory analytical results with chain of custody forms), the suspect 
materials are not identified as PCB materials (less than 50 parts per million [ppm]). The three (3) 
PCB sample results are non-detect at the reporting limits to 8.15 ppm. 
 
GPE collected one caulk sample from each type of caulk at the building to be impacted by the 
proposed scope of work.  The samples were submitted for analysis to NYE.  The PCB analysis was 
performed using Gas Chromatography EPA Method SW846 8082. 
 
NYE is accredited by the New York State Department of Health, Environmental Laboratory 
Accreditation Program (ELAP Accreditation No. 11510) for EPA Method SW846 8082. 
 
 
If you have any questions, please do not hesitate to call me at (917)-623-2411. 
 
 
Sincerely, 
Green Path Environmental, Inc 

 
 
 
 
 

Scott Graber 
Client Manager  
 
    

Attachments:   
 Laboratory Analytical Results with Chain of Custody Forms (report dated March 18 and 

23, 2022) 
 GPE License and Certification 
 Laboratory Certifications 
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Laboratory Analytical Results with Chain of Custody Forms 

(Reports dated March 18 and 23, 2022)   
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Alexander Rubin 
 

 
 

NYS DOL Certified Asbestos Inspector/Project Design 
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March 14, 2022 
 
 
To:  Mr. Rudy Villanyi 

Nanuet Public Schools 
103 Church Street 
Nanuet, New York 10954 

 
Re: Expedited Lead-Based Paint Survey 
 Nanuet High School – Phase 2 and Elevator Addition 
 103 Church Street, Nanuet, New York 

GPE Project #: 1937.07.01 
 
Dear Mr. Villanyi: 
 
Green Path Environmental, Inc (GPE) was retained by the Nanuet Public Schools to conduct an 
expedited limited lead-based paint survey at the Nanuet High School regarding the Phase 2 and 
elevator addition project renovation in reference to the KSQ Design Architects drawings dated 
January 31, 2022.  The survey conducted on March 6 and 12, 2022 included visual observation, 
material sampling and laboratory sample analysis of the suspect lead-based paint (LBP).   
 
Based on the attached bulk sample laboratory analytical results (<0.03 to 0.04 percent [%] lead 
paint by weight), the exterior store front frame brown paint, east wing interior foyer radiator grey 
paint, east wing foyer wall beige paint, 2nd floor science wing wall CMU white paint/wall green-
yellow paint/door frame yellow paint/wall wallboard green paint/door frame green paint                   
samples collected were not identified as lead-based paint. 
  
The samples were analyzed using atomic absorption spectrometry (AAS) and were prepared and 
analyzed in accordance with the EPA Method (SW 846 Prep = EPA 3050B. Analysis = EPA 7000B). 
 
Analysis of the bulk samples collected was performed by Metro Analytical Labs (Metro) located at 
255 West 36th Street, Suite 101, New York, NY 10018.  
 
Metro is accredited by the New York State Department of Health, Environmental Laboratory 
Accreditation Program (ELAP Accreditation No. 12003) for Bulk Sample Analysis by EPA Method 
7000B. 
 
The U.S. Department of Housing and Urban Development (HUD) has established a definition of 
lead-based paint as paint or other surface coatings that contain lead equal to or greater than 
0.5% by weight.
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If you have any questions, please do not hesitate to call me at (917)-623-2411. 
 
Sincerely, 
Green Path Environmental, Inc 

 
 
 
 
 

Scott Graber 
Client Manager  
 
    

Attachments:   
 Laboratory Analytical Results with Chain of Custody Form (reports dated March 7 and 

14, 2022) 
 GPE License and Certification 
 Laboratory Certification 
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Laboratory Analytical Results with Chain of Custody Forms 

(Reports dated March 7 and 13, 2022)   
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l]�bg̀gĥq�b_mji_hjid�v�_c
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SECTION 03 30 01 – CAST-IN-PLACE CONCRETE  
 

 
PART 1 - GENERAL 

 

1.1 SUMMARY 
 

A. This Section includes: 
 

1. Concrete formwork, reinforcing steel, and cast-in-place concrete, for concrete foundation 

walls and footings. 

 

1.2 SUBMITTALS 
 

A. Product Data: Manufacturer's name, specifications, and installation instructions, for each item 

specified. 
 

B. Steel Reinforcement Shop Drawings: Details of fabrication, bending, and placement, prepared 

according to ACI 315, "Details and Detailing of Concrete Reinforcement." Include material, grade, bar 

schedules, stirrup spacing, bent bar diagrams, arrangement, and supports of concrete reinforcement. 

Include special reinforcement required for openings through concrete structures. 
 

C. Construction Joint Layout: Indicate proposed construction joints required to construct the structure. 
 

D. Location of construction joints is subject to approval of the Engineer. 
 

E. Design Mixes: For  each  concrete mix. Include alternate mix designs when characteristics of 

materials, project conditions, weather, test results, or other circumstances warrant adjustments. 
 

1. Indicate amounts of mix water to be withheld for later addition at Project site. 
 

F. Material Certificates: Signed by manufacturers certifying that each of the following items complies 

with requirements: 
 

1. Cementitious materials and aggregates. 

2. Admixtures. 

3. Curing materials. 
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4. Bonding agents. 

5. Adhesives. 

6. Repair materials. 
 

1.3 REFERENCES 
 

A. Comply with ACI 301-89 for all Work of this Section, unless otherwise indicated on the Contract 

Drawings or herein specified. 
 

B. New York State Department of Transportation Standard Specifications for Construction and Materials, 

Latest Edition. 

 

1.4 QUALITY ASSURANCE 
 

A. Installer Qualifications: An experienced installer who has completed concrete Work similar in material, 

design, and extent to that indicated for this Project and whose work has resulted in construction with 

a record of successful in-service performance. 
 

B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products 

complying with ASTM C 94 requirements for production facilities and equipment. 
 

1. Testing Agency Qualifications: An independent agency, acceptable to authorities having 

jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 

2. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, 

Grade 1, according to ACI CP-1 or an equivalent certification program. 

3. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 

Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency laboratory 

supervisor shall be an ACI-certified Concrete Laboratory Testing Technician, Grade II. 
 

C. Source Limitations: Obtain each type or class of cementitious material of the same brand from the 

same manufacturer's plant, each aggregate from one source, and each admixture from the same 

manufacturer. 

 

1.5 FIELD CONDITIONS 
 

A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical 

damage or reduced strength that could be caused by frost, freezing actions, or low temperatures. 
 

1. When average high and low temperature is expected to fall below 40 deg F for three 

successive days, maintain delivered concrete mixture temperature within the temperature 

range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on 

frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical 

accelerators unless otherwise specified and approved in mixture designs. 
 

B. Hot-Weather Placement: Comply with ACI 301 and as follows: 
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1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing water or 

chopped ice may be used to control temperature, provided water equivalent of ice is 

calculated to total amount of mixing water. Using liquid nitrogen to cool concrete is 

Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 

subgrade uniformly moist without standing water, soft spots, or dry areas. 

 

 
PART 2 - PRODUCTS 

 

2.1 MATERIALS 
 

A. Prefabricated metal-framed plywood matched, tight fitting, stiffened to support weight of concrete. 
 

B. Reinforcing Steel: ASTM A615, Grade60; deformed billet steel bars. 
 

1. Joint Dowel Bars: ASTM A 615, Grade 60 plain-steel bars. Cut bars true to length with ends 

square and free of burrs. 
 

C. Chairs, Bolsters, Bar Supports, and Spacers: Sized and shaped for support of reinforcing. 
 

D. Cast-In-Place Concrete: Normal weight, air entrained concrete with a minimum compressive strength 

of 4,000 PSI at the end of 28 days. 
 

1. Design Air Content: ASTM C-260, and on the NYSDOT’s current “Approved List”; 6% by 

volume, 1.5% +/-. Entrained air shall be provided by use of an approved air-entraining 

admixture.  

2. Cement: ASTM C-150 Type I or II Portland cement. 

3. Normal-Weight Aggregates: ASTM C 33, uniformly graded. Provide aggregates from a single 

source. 

a. Maximum Coarse-Aggregate Size: 3/4 inches nominal. 

b. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement 
 

4. Water: Potable. 

5. Slump: Between 2 and 4 inches; except when a water-reducing admixture is used maximum 

slump shall be 6 inches and when a high range water reducing admixture is used maximum 

slump shall be 8 inches. 

6. Water-reducing Admixture: ASTM C-494 Type A and on the NYSDOT’s current “Approved 

List”. 

7. High Range Water-reducing Admixture: ASTM C-494 Type F and on the NYSDOT’s current 

“Approved List”. 
 

E. Concrete Sealer: 
 

1. Surebond/Safebond SB-7000 clear concrete sealer or equivalent for sidewalks. 

2. Non-water based penetrating type protective sealer which is on the NYSDOT Material List for 

concrete pavement. 
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F. Concrete Hardener and Dustproofer: Magnesium-flurosilicate concrete hardener and dustproofer that 

bonds chemically with the concrete. 
 

1. Lapidolith by Sonneborn Building Products, Chemrex, Inc., 889 Valley Park Dr., Shakopee, 

MN 55379, (800) 433-9517, or approved equivalent. 
 

G. Fabric Reinforcement: 6 inch x 6 inch – W2.9 x W2.9, ASTM A-185, welded wire fabric, fabricated into 

flat sheets. 
 

H. Closed Cell Polyethylene Foam Joint Filler: For use around penetrations. Flexible, chemical resistant, 

non-bleeding, non-staining, “strip-off” edge, by A.H. Harris & Sons, Inc. or approved equivalent. 
 

I. Fiber Expansion Joint Filler: Resilient, flexible, non-extruding joint compound composed of cellular 

fibers securely bonded together and uniformly saturated with asphalt, by A.H. Harris & Sons, Inc. or 

approved equivalent. 
 

J. Bedding: NYSDOT Subbase Course Type 2. See Section 312000 – “Excavation and Fill.” 
 

K. Chamfer Strips: Wood, metal, PVC or rubber; one inch chamfer, unless stated otherwise in 

Construction Documents. 
 

L. Epoxy Bonding Agent (Adhesive): 100 percent solids epoxy-resin-base bonding compound, 

complying with ASTM C 881, Types I, II, IV and V, Grade 2 (horizontal areas) or Grade 3 

(overhead/vertical areas), and Class B (40-60 degrees Fahrenheit) or Class C (60 degree Fahrenheit 

and above). 
 

1. SurePoxy HM Series by Kaufman Products, Inc., 3811 Curtis Avenue, Baltimore, MD 21226, 

(800) 637-6372. 

2. Sikadur Hi-Mod 32 by Sika Corporation, 201 Polito Avenue, Lyndhurst, NJ 07071, (800) 933- 

7452. 

3. Epogrip by Sonneborn/ BASF Building Systems, 889 Valley Park Drive, Shakopee, MN 

55379, (800) 433-9517. 

4. Approved Equal. 
 

2.2 PRODUCTION (Amendments to ACI 301, Chapter 7): 
 

A. Provide ready-mixed concrete, either central-mixed or truck-mixed. 
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PART 3 - EXECUTION 
 

3.1 FORMWORK INSTALLATION 
 

A. Design, construct, erect, brace, and maintain formwork according to ACI 301. 
 

3.2 EMBEDDED ITEM INSTALLATION 
 

A. Place and secure anchorage devices and other embedded items required for adjoining work that is 

attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 

 

3.3 STEEL REINFORCEMENT INSTALLATION 
 

A. Comply  with  CRSI's  "Manual  of  Standard  Practice"  for  fabricating,  placing,  and  supporting 

reinforcement. 

 

3.4 JOINTS 
 

A. General: Construct joints true to line with faces perpendicular to surface plane of concrete. 
 

B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations 

indicated or as approved by Engineer. 

 

3.5 CONCRETE PLACEMENT 
 

A. Comply with ACI 301 for placing concrete. 
 

B. Before test sampling and placing concrete, water may be added at Project site, subject to limitations 

of ACI 301. 
 

C. Consolidate concrete with mechanical vibrating equipment according to ACI 301. 
 

3.6 FINISHING FORMED SURFACES 
 

A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes and 

defects repaired and patched. Remove fins and other projections exceeding 1/2 inch. 
 

1. Apply to concrete surfaces not exposed to public view. 
 

B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in an 

orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and defective 

areas. Remove fins and other projections exceeding 1/8 inch. 
 

1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish. 
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C. Rubbed Finish: Apply the following rubbed finish, defined in ACI 301, to smooth-formed-finished as- 

cast concrete where indicated: 
 

1. Smooth-rubbed finish. 

2. Grout-cleaned finish. 

3. Cork-floated finish. 
 

D. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces 

adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed 

surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent unformed 

surfaces unless otherwise indicated. 

 

3.7 FINISHING UNFORMED SURFACES 
 

A. General: Comply with ACI 302.1R for screening, restraightening, and finishing operations for concrete 

surfaces. Do not wet concrete surfaces. 

 

3.8 CONCRETE PROTECTING AND CURING 
 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 

temperatures. Comply with ACI 306.1 for cold-weather protection and with ACI 301 for hot-weather 

protection during curing. 
 

B. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions 

cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations. Apply 

according to manufacturer's written instructions after placing, screeding, and bull floating or darbying 

concrete, but before float finishing. 
 

C. Begin curing after finishing concrete but not before free water has disappeared from concrete surface. 
 

D. Curing Methods: Cure formed and unformed concrete for at least seven days by one or a combination 

of the following methods: 
 

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the 

following materials: 

a. Water. 

b. Continuous water-fog spray. 

c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete surfaces 

and edges with 12-inch lap over adjacent absorptive covers. 
 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for 

curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 

inches and sealed by waterproof tape or adhesive. Cure for not less than seven days. 

Immediately repair any holes or tears during curing period, using cover material and 

waterproof tape. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according 

to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three 
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hours after initial application. Maintain continuity of coating and repair damage during curing 

period. 

 

3.9 FIELD QUALITY CONTROL 
 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections. 
 

B. Inspections: 
 

1. Steel reinforcement placement in accordance with ACI 318 Sections 3.5 and 7.1-7.7. 

2. Verification of use of required design mixture. 

3. Concrete placement, including conveying and depositing in accordance with ACI 318 

Sections 5.9 and 5.10 

4. Curing procedures and maintenance of curing temperature. 

5. Verification of concrete strength before removal of shores and forms in accordance with 

ASTM C39. 
 

C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to ASTM C 172 

shall be performed according to the following requirements: 
 

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete 

mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 cu. 

yd. or fraction thereof. 

a. When frequency of testing provides fewer than five compressive-strength tests for each 

concrete mixture, testing shall be conducted from at least five randomly selected 

batches or from each batch if fewer than five are used. 
 

2. Slump: ASTM C 143; one test at point of placement for each composite sample, but not less 

than one test for each day's pour of each concrete mixture. Perform additional tests when 

concrete consistency appears to change. 

3. Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for each 

composite sample, but not less than one test for each day's pour of each concrete mixture. 

4. Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 40 deg F and 

below or 80 deg F and above, and one test for each composite sample. 

5. Compression Test Specimens: ASTM C 31. 

a. Cast and laboratory cure cylinder specimens for each composite sample. 
 

6. Compressive-Strength Tests: ASTM C 39; at a minimum test one set of two laboratory-cured 

specimens at 7 days and one set of two specimens at 28 days. 

a. Test one set of two field-cured specimens at 7 days and one set of two specimens at 28 

days. 

b. A compressive-strength test shall be the average compressive strength from a set of 

two specimens obtained from same composite sample and tested at age indicated. 
 

7. Strength of each concrete mixture will be satisfactory if every average of any three 

consecutive compressive-strength tests equals or exceeds specified compressive strength 

and no compressive-strength test value falls below specified compressive strength by more 

than 500 psi. 
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8. Test results shall be reported in writing to Owner and Engineer, concrete manufacturer, 

and Contractor within 48 hours of testing. Reports of compressive-strength tests shall 

contain Project identification name and number, date of concrete placement, name of 

concrete testing and inspecting agency, location of concrete batch in Work, design 

compressive strength at 28 days, concrete mixture proportions and materials, 

compressive breaking strength, and type of break for both 7- and 28-day tests. 

9. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may 

be permitted by Engineer but will not be used as sole basis for approval or rejection of 

concrete. 

10. Additional Tests: Testing and inspecting agency shall make additional tests of concrete 

when test results indicate that slump, air entrainment, compressive strengths, or other 

requirements have not been met, as directed by Engineer. The cost for the additional testing 

shall be borne by the Contractor. Testing and inspecting agency may conduct tests to 

determine adequacy of concrete by cored cylinders complying with ASTM C 42 or by other 

methods as directed by Engineer. 

11. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of replaced or additional work with specified requirements. 

12. Correct deficiencies in the Work that test reports and inspections indicate do not comply 

with the Contract Documents. 
 

D. 

END OF SECTION 
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SECTION 03 54 00 - SELF-LEVELING TOPPINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division 1 General Requirments, apply to this Section.

1.2 SUMMARY

A. This Section includes floor patching / leveling over existing substrates to provide a smooth floor 
surface on interior surfaces only.

1.3 REFERENCES

A. ASTM C 109M, Compressive Strength Air-Cure Only 

B. ASTM C348, Flexural Strength of Hydraulic-Cement Mortars 

C. ASTM E84, Surface Burning Characteristics of Building Materials 
 
D. ASTM F2170, Relative Humidity in Concrete Floor Slabs Using in situ Probes 

E. ASTM F1869, Moisture Vapor Emission Rate of Concrete Subfloor Using Anhydrous Calcium 
Chloride 

F. ASTM 710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring 

1.4 SUBMITTALS

A. Furnish product data, samples, laboratory test reports, and materials certificates as specified in 
Section "Resilient Tile Flooring."

1.5 QUALITY ASSURANCE

A. Perform work in accordance with ACI 301.

B. Maintain copy of manufacturer’s installation instructions on site, with criteria for preparation and 
application.

PART 2 - PRODUCTS

3.1 MANUFACTURERS



NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

               BID SET ISSUANCE 
AUGUST 2, 2022

SELF-LEVELING TOPPINGS 03 54 00 - 2 of 4

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering pre-
packaged topping mixes that may be incorporated in the Work include, but are not limited to, the 
following: 

1. K-15, Ardex Inc.
2. Mapei Novaplan II .
3. Other products equal to above.

B. Design mix to produce topping material with the following characteristics:

1. Compressive strength:  Minimum 4000 psi at 28 days.

C. Absolutely no gypsum based products will be allowed on the project.

3.2 MIXING

A. Site-mix per-packaged materials in accordance with manufacturer’s instructions.

B. Mix to a consistency to achieve self-leveling.

C. Do not add water unless otherwise instructed, in writing, in the manufacturer’s installation 
instructions and approved by the Architect.

D. Do not add additional aggregate unless otherwise instructed, in writing, in the manufacturer’s 
installation instructions for extending.

PART 3 - EXECUTION

3.1 CONDITION OF SURFACES

A. Topping Applied to Hardened Concrete:  Remove exiting floor finishes as required.  Remove 
dirt, loose material, oil, grease, paint, or other contaminants, leaving a clean surface.  Remove 
high points and projections from concrete.

B. Non-porous subfloors such as ceramic and quarry tile as well as terrazzo should be clean and 
free of all waxes and sealers. 

C. Joints:  Mark locations of joints in base slab so that joints in top course will be placed directly 
over them.

3.2 PLACING AND FINISHING

A. Apply products in accordance with manufacturer’s instructions on floor surfaces.  Do not 
proceed with installation until unsatisfactory conditions are corrected. Screed level in accordance 
with following tolerances:

1. Tolerances:  Maximum variation of surface flatness shall not exceed 1/8 inch in 10 feet.  

B. Steel trowel any surfaces which are scheduled to receive ceramic tile or to be exposed.
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C. Coordinate installation with adjacent work to ensure proper sequence of construction. Protect 
adjacent areas from contact due to mixing and handling of materials.

3.3 CURING AND PROTECTION

A. Cure and protect topping applications and finishes in accordance with manufacturer’s 
recommendations.

3.4 PERFORMANCE

A. Failure of concrete topping to bond to substrate (as evidenced by a hollow sound when tapped), or 
disintegration or other failure of topping to perform as a floor finish, will be considered failure of 
materials and workmanship.  Repair or replace toppings in areas of such failures, as directed.

3.5  WASTE MANAGEMENT

A. Coordinate with Section 017423.

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing.
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area.

END OF SECTION 03 54 00
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SECTION 042000 – UNIT MASONRY 

 

PART 1   GENERAL 

 

1.1 PROJECT CONDITIONS 

 

 A. Environmental Requirements: 

  1. Protect masonry and materials against freezing at 

temperatures below 40 degrees F. 

  2. Do not use frozen materials or materials coated with ice or frost. 

  3. Do not lower freezing point of mortar by use of 

antifreeze agents or other admixtures.  Do not use calcium chloride in 

mortar. 

 

PART 2   PRODUCTS 

 

2.1 CONCRETE MASONRY UNITS 

 

 A. Hollow Load-Bearing Units:  ASTM C 90, Type I. 

 

  

2.2 MORTAR AND MASONRY GROUT 

 

 A. Mortar:  ASTM C 270, proportion specifications.  Types as follows: 

  1. Type S for concrete masonry units. 

 

 B. Grout:  ASTM C 476, fine or coarse as most suitable for the particular 

job conditions. 

 

2.3 ACCESSORIES 

 

 A. Masonry Wall Reinforcement:  Joint reinforcement factory fabricated 

from cold-drawn steel wire, truss or ladder design, 9 gage deformed steel wire 

longitudinal rods welded to 9 gage steel wire cross ties spaced 16 inches on 

center; width 1-1/2 to 2 inches less than wall thickness.  Furnish factory-

fabricated corner and tee sections for corners and wall intersections. 

  1. Finish for Exterior Walls:  1.5 oz per sq ft hot dipped 

galvanized after fabrication. 

  2. Finish for Interior Walls:  0.8 oz per sq ft mill 

galvanized. 

   

 B. Bar Reinforcement:  ASTM A 615, Grade 60, deformed steel bars. 

   

  

PART 3   EXECUTION 

 

3.1 PREPARATION 
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 A. Lay out walls and partitions with one course of unit masonry, or other 

suitable means, to define the spaces, locations of doors and other openings, and 

to serve as a guide for other trades in the installation of conduits, pipes, etc. 

 

 B. Allow other trades sufficient opportunity to install built-in work before 

proceeding with the walls and partitions.  Do not cover pipes, conduit, or 

ductwork in masonry until directed by the Owner’s Representative. 

 

 C. Wet brick that absorb 20 drops of water (placed in a one inch circle) in 

less than 90 seconds. 

 

 D. Clean off supporting surface under first course of masonry just prior to 

laying the masonry units. 

 

 E. Protection: 

  1. Protect face materials against staining. 

  2. Protect newly laid masonry from exposure to 

precipitation, excessive drying, freezing, soiling, backfill, and other 

harmful elements. 

  3. Cover top of walls with non-staining waterproof 

covering when Work is not in progress.  Place with minimum 2 foot 

overhang of protective covering on each side of wall and securely 

anchor. 

 

3.2 INSTALLATION 

 

 A. Install masonry units plumb and true to line with level courses accurately 

spaced. 

  1. Install masonry units in running bond unless otherwise indicated. 

  2. Take special care when laying masonry units to be left exposed, 

or upon which high-build glazed coating, paint, or thin set tile will be applied.  

Surface plane tolerance for such Work:  1/8 inch in 10 feet in all directions. 

 

 B. Adjust units to final position while mortar is soft and plastic.  Remove 

units disturbed after mortar has stiffened; clean units and joints of mortar and re-

lay in fresh mortar. 

 

 C. Lay only dry concrete masonry units. 

 

 D. Where cutting of masonry units is necessary, cut with a power saw.  Lay 

out Work to avoid use of less than half-size units. 

 

 E. Lay hollow units with full mortar coverage on horizontal and vertical 

face shell surfaces.  Bed webs in mortar in starting course on footings and 

foundation walls, in all courses of piers, columns and pilasters, where adjacent to 

cells or cavities to be reinforced or filled with concrete or mortar, and within 1’-

6” of each side of openings. 
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 F. Lay solid units with full mortar coverage on horizontal and vertical joint 

surfaces. 

 

3.3 JOINTS 

 

 A. Construct uniform mortar joints, 3/8 inch thick unless otherwise 

indicated. 

 

 B. Strike joints flush in surfaces to be plastered, stuccoed, or covered with 

other masonry or other surface applied finish other than smear and high-build 

glazed coating. 

 

 C. Cut joints flush and tool slightly concave on both sides of other walls and 

partitions, including inner wythe of exterior cavity walls. 

 

3.4 HORIZONTAL JOINT REINFORCEMENT 

 

 A. Reinforce horizontal joints with continuous masonry wall reinforcement 

spaced every 16 inches vertically except as follows: 

  1. Space 8 inches vertically in parapet walls. 

  2. Also reinforce horizontal joints immediately above and below 

openings for a distance of 2’-0” beyond opening in both directions. 

 

 C. Lap ends of adjoining strips of reinforcement 6 inches or more. 

 

 D. Install factory fabricated corner and tee sections at corners and wall 

intersections respectively. 

 

3.5 CLEANING 

 

 A. Cut off mortar projections remaining from tooling joints and dry-brush 

masonry before the end of each day’s work. 

 

 B. Additional Cleaning for Brickwork: 

  1. Clean with stiff brushes and water. 

  2. If staining or soiling persists, reclean with stiff brushes and a 

solution of trisodium phosphate, detergent, and water (1/2 cup of trisodium 

phosphate and 1/2 cup of detergent to each gallon of water).  Rinse with clean 

water. 

 

END OF SECTION 042000 
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SECTION 04 20 00 – UNIT MASONRY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. The work performed under this Section includes the performance criteria, materials, production, 
and erection of unit masonry for the project and consists of the provision of all plant, materials, 
labor and equipment and the like necessary and/or required for the complete execution of all 
unit masonry as required by schedules, keynotes and drawings, as specified herein, and as 
may be required by conditions and authorities having jurisdiction including, but not limited to, the 
following:

1. Concrete unit masonry.
2. Face brick.
3. Common (building) brick.
4. Mortar and grout.
5. Steel reinforcing bars.
6. Masonry joint reinforcement.
7. Ties and anchors.
8. Embedded flashing.
9. Miscellaneous masonry accessories.

1.3 SUBMITTALS

A. Product data for each different masonry unit, accessory, and other manufactured product 
indicated.

B. Shop drawings for reinforcing detailing fabrication, bending and placement of unit masonry 
reinforcing bars.  Comply with ACI 315 “Details and Detailing of Concrete Reinforcing” showing 
bar schedules and arrangement of masonry reinforcement.

C. Samples for verification purposes of the following:

1. Full-size units for each different exposed masonry unit required showing full range of 
exposed color, texture and dimensions to be expected in complete construction.
a. Include size variation data verifying that actual ranges of sizes for brick falls within 

ASTM C 216 dimensions tolerances for brick where dimensioning is indicated.
2. Pigmented and colored-aggregate mortar.  Make samples using same sand and mortar 

ingredients to be used on project.
3. Weep holes and vents.
4. Accessories embedded in the masonry.

D. Material certificates for the following signed by manufacturer and Contractor certifying that each 
material complies with requirements.
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1. Each different cement product required for mortar and grout including name of 
manufacturer, brand, type and weight slips at time of delivery.

2. Each material and grade indicated for reinforcing bars.
3. Each type and size of joint reinforcement.
4. Each type and size of anchors, ties and metal accessories.

E. Material test reports from a qualified independent testing laboratory employed and paid by 
Contractor indicating and interpreting test results relative to compliance of the following 
proposed masonry materials with requirements indicated.

1. Mortar complying with property requirements of ASTM C270.
2. Grout mixes.  Include description of type and proportions of grout ingredients.
3. Masonry units.

F. Cold –weather construction procedures evidencing compliance with requirements specified in 
referenced unit masonry standard.

G. Hot-weather construction procedures evidencing compliance with requirements specified in 
referenced unit masonry standard.

H. Qualification data firms and persons specified in “Quality Assurance” Article to demonstrate 
their capabilities and experience.  Include list of completed projects with project names, 
addresses, telephone numbers, names of Architects and Owners and other information 
specified.

I. Results from tests and inspections performed by Owner’s representatives will be reported 
promptly and in writing to Architect and Contractor.

1.4 QUALITY ASSURANCE

A. Unit Masonry Standard: Comply with ACI 530.1/ASCE 6 “Specifications for Masonry 
Structures”, except as otherwise indicated.

1. Revise ACI 530.1/ASCE 6 to exclude Sections 1.4 and 1.7; Parts 2.1.2, 3.1.2 and 4.1.2; 
and Articles 1.5.1.2, 1.5.1.3, 2.1.1.1, 2.1.1.2 and 2.3.3.9 and to modify Article 2.1.1.4 by 
deleting requirement for installing vent pipes and conduits built into masonry.

B. Inspecting Laboratory Qualifications: To qualify for employment in performing tests and 
inspection specified in this Section, an independent testing laboratory must demonstrate to 
Architects satisfaction, based on evaluation of laboratory-submitted criteria conforming to ASTM 
C 1093, that it has the experience and capability to conduct satisfactorily the testing indicated 
without delaying the progress of work.

C. Preconstruction Testing:  Owner will employ and pay a qualified independent testing laboratory 
to perform the following preconstruction testing indicated as well as other inspecting and testing 
services required by referenced unit masonry standard or indicated herein for source and field 
quality control:

1. Brick masonry tests: For each different clay masonry unit type indicated, units will be 
tested per ASTM C67.

2. Concrete Masonry Unit Tests: For each different concrete masonry unit type indicated, 
units will be tested for strength, absorption and moisture content per ASTM C140.



NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

               BID SET ISSUANCE 
AUGUST 2, 2022

UNIT MASONRY 04 20 00 - 3 of 18

3. Mortar properties will be tested per property specification of ASTM C270.
4. Grout compressive strength will be tested per ASTM C 1019.

D. Single-Source Responsibility for Masonry Units: Obtain exposed units of uniform texture and 
color, or a uniform blend within the ranges accepted for these characteristics, from one 
manufacturer for each different product required for each continuous surface of visually related 
surfaces.

E. Single-Source Responsibility for Mortar Materials: Obtain mortar ingredients of uniform quality, 
including color for exposed masonry, from one manufacturer for each cementitious component 
and from one source and producer for each aggregate.

F. Sample Panels:  Build sample panels to verify selections made under sample submittals and to 
demonstrate aesthetic effects.  Comply with requirements in Section 014000 "Quality 
Requirements" for mockups.

1. Build sample panels for each type of exposed unit masonry construction 48 inches (1200 
mm) long by 48 inches (1200 mm) high by full thickness.

2. Where masonry is to match existing, erect panels adjacent and parallel to existing 
surface.

3. Clean one-half of exposed faces of panels with masonry cleaner indicated.
4. Protect approved sample panels from the elements with weather-resistant membrane.
5. Approval of sample panels is for color, texture, and blending of masonry units; relationship 

of mortar and sealant colors to masonry unit colors; tooling of joints; aesthetic qualities of 
workmanship; and other material and construction qualities specifically approved by 
Architect in writing.

a. Approval of sample panels does not constitute approval of deviations from the 
Contract Documents contained in sample panels unless such deviations are 
specifically approved by Architect in writing.

G. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution.

1. Build mockup of typical wall area as shown on Drawings.
2. Build mockups for each type of exposed unit masonry construction in sizes approximately 

72 inches (1800 mm) long by 72 inches (1800 mm) high by full thickness, including face 
and backup wythes and accessories.

a. Include a sealant-filled joint at least 16 inches (400 mm) long in each exterior wall 
mockup.

b. Include lower corner of window opening framed with stone trim at upper corner of 
exterior wall mockup.  Make opening approximately 12 inches (300 mm) wide by 
16 inches (400 mm) high.

c. Include through-wall flashing installed for a 24-inch (600-mm) length in corner of 
exterior wall mockup approximately 16 inches (400 mm) down from top of mockup, 
with a 12-inch (300-mm) length of flashing left exposed to view (omit masonry 
above half of flashing).

d. Include sheathing, sheathing joint-and-penetration treatment, veneer anchors, 
flashing, cavity drainage material, and weep holes in exterior masonry-veneer wall 
mockup.

3. Where masonry is to match existing, erect mockups adjacent and parallel to existing 
surface.
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4. Repair one section of limestone facade panel, approximately 1 foot by 1 foot in area, 
before proceeding with the work. 

5. Clean one-half of exposed faces of mockups with masonry cleaner as indicated.
6. Protect accepted mockups from the elements with weather-resistant membrane.
7. Approval of mockups is for color, texture, and blending of masonry units; relationship of 

mortar and sealant colors to masonry unit colors; tooling of joints; and aesthetic qualities 
of workmanship.

a. Approval of mockups is also for other material and construction qualities 
specifically approved by Architect in writing.

b. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless such deviations are specifically approved 
by Architect in writing

8. Approved mockups may become part of the completed Work if undisturbed at time of 
Substantial Completion.

H. Pre-Installation Conference:  Conduct conference at Project site to comply with requirements in 
Section 01 31 00 "Project Management and Coordination.”

1.5 DELIVERY, STORAGE AND HANDLING

A. Deliver masonry materials to project in undamaged condition.

B. Do not ship any concrete masonry units before receiving written approval of strength tests from 
the Architect.  Products shipped beforehand will be rejected.

C. Store and handle masonry units off ground, under cover and in dry location to prevent their 
deterioration or damage due to moisture, temperature changes, contaminants, corrosion and 
other caused, If units become we, do not place until units are in air-dried condition.

D. Store cementitious materials off ground, under cover and in dry locations.

E. Store aggregates where grading and other required characteristics can be maintained and 
contamination avoided.

F. Store masonry accessories including metal items to prevent corrosion and accumulation of dirt 
and oil.

1.6 PROJECT CONDITIONS

A. Protection of Masonry: During erection, cover tops of walls, projections and sills with waterproof 
sheeting at end of each day’s work.  Cover partially completed masonry when construction is 
not in progress.

1. Extend cover a minimum of 24 inches down both sides and hold cover securely in place

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 
3 days after building masonry walls. 
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C. Stain Prevention: Prevent grout, mortar and soil from staining the face of masonry to be left 
exposed. Remove immediately any grout, mortar and soil that come in contact with such 
masonry.

1. Protect base walls from rain-slashed mud and mortar splatter by means of coverings 
spread on ground and over wall surface.

2. Protect sills, ledgers and projections from mortar droppings.
3. Protect surfaces of window and doorframes. As well as similar products with painted and 

integral finishes from mortar droppings. 

D. Cold-Weather Construction:  comply with referenced unit masonry standard for cold-weather 
construction and the following:

1. Do not lay masonry units that are wet or frozen.
2. Remove masonry damaged by freezing conditions.

E. Hot-Weather Construction: Comply with referenced unit masonry standard.

PART 2 - PRODUCTS

2.1 MATERIALS - GENERAL

A. Comply with references unit masonry standard and other requirements specified in this Section 
applicable to each material indicated.

B. Fire-Resistance Ratings:  Where indicated, provide units that comply with requirements for fire-
resistance ratings indicated as determined by testing according to ASTM E 119, by equivalent 
masonry thickness, or by other means, as acceptable to authorities having jurisdiction.

2.2 CLAY MASONRY UNITS

A. General: Comply with the following requirements applicable to each form of brick required.

1. Provide special extruded shapes where indicated and as follows:

a. For applications requiring brick of form, color, texture and size on exposed 
surfaces that cannot be produces by sawing standard brick sizes.

b. For applications where stretcher units cannot accommodate special conditions 
including those at corners.

2. Provide units without cores or frogs and with all exposed surfaces finished for ends of 
headers and similar applications that expose brick surfaces that otherwise would be 
concealed from view.

B. Face Brick Standard: Match face brick on existing School facade – provide samples to Architect 
for approval.  ASTM C216 and as follows:

1. Grade and Unit Compressive Strength:  Provide units of grade and minimum average net 
area compressive strength indicated below:
a. Grade SW.
b. 3000 psi.
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2. Type FBX.
3. Size:  Provide bricks manufactured to the following actual dimensions within the 

tolerances specified in ASTM C 216:

a. Modular:  3-5/8 inches thick by 2-1/4 inches high by 7-5/8 inches long.

4. Shape units during manufacture as indicated below:

a. Extruded.

5. Application: Use where brick is exposed, unless otherwise indicated.
6. Provide face brick of matching color, texture and size as existing adjacent brickwork.
7. Color and Texture: Match existing.
8. Subjects to compliance with requirements, provide product by one of the following:

a. Glen-Gery Corporation, Sommerville, NJ.
b. The Belden Brick, Canton, OH.

C. Building (Common) Brick: ASTM C 62 and as follows:

1. Match face brick on existing adjacent Building – provide samples to Architect for approval.

2. Grade and Unit Compressive Strength:  Provide units of grade and minimum average net 
area compressive strength indicated below:

a. Grade MW or Grade SW.
b. 3000 psi.

3. Size:  Provide bricks manufactured to the following actual dimensions within the 
tolerances specified in ASTM C 216:

a. Match existing

4. Application:  Use where brick is indicated for concealed locations.

2.3 CONCRETE MASONRY UNITS 

A. Comply with requirements of ASTM C 90, latest edition and as indicated below, applicable to 
each form of concrete masonry unit required, whether hollow units or solid units.
1. Size:  Provide concrete masonry units complying with requirements indicated below for 

size that are manufactured to specified dimensions within tolerances as specified in 
ASTM C 90.
a. Concrete Masonry Units: Manufactured to specified dimensions of 3/8 inch less 

than nominal widths by nominal heights indicated on drawings.
2. Moisture Content: Provide Type I, moisture-controlled units.
3. Exposed Faces: Manufacturer’s standard color and texture, unless otherwise indicated.
4. Strength:  See Table 3, ASTM C 90.
5. Water Absorption: See Table 3, ASTM C 90.
6. Weight:  See General Notes.

B. Shapes: Provide shapes indicated on Drawings and in this Section. 
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1. Provide special shapes for corners, jambs, sashes, movement joints, headers, bonding, 
and other special conditions, as can be reasonably inferred from floor plans and 
elevations. 

2. Provide square-edged units for outside corners, unless otherwise indicated. 
3. Provide bull-nose corners for interior locations, unless otherwise noted.
4. Provide special shapes as required to maintain precise patterns of joints. 
5. Provide units with two or more finished faces as required to maintain consistent 

appearance on all exposed surfaces of masonry construction. 
6. Provide polished surfaces for cut units. 
7. Provide factory formed lipped units for heads at windows and openings formed from solid 

CMU units. Refer to drawings for profiles required. 

C. Absorption: Maximum allowable water absorption shall be 10 pounds per cubic foot, average of 
five units. Units when delivered to site shall have moisture content not exceeding 8% by weight. 

D. Shrinkage: Drying shrinkage shall not exceed 0.25% average for five (5) specimens, when 
tested according to ASTM C-426. 

E. Integral Water Repellent: Provide units made with integral water repellent for exterior exposed 
units. 
1. Integral Water Repellent: Liquid polymeric, integral water-repellent admixture that does 

not reduce flexural bond strength. Units made with integral water repellent, when tested 
as a wall assembly made with mortar containing integral water-repellent manufacturer's 
mortar additive according to ASTM E 514, with test period extended to 24 hours, show no 
visible water or leaks on the back of test specimen. Available products include: 
a. Grace Construction Products; Dry-Block. 

F. Mortar And Grout Materials

1. Water-Repellent Admixture: Dry Block Liquid water repellent admixture shall be added to 
the mortar while mixing.

2.4 MORTAR AND GROUT MIXES

A. General:  Do not add mixtures including air-entraining agents, accelerators, retarders, water 
repellent agents, antifreeze compounds or other admixtures unless otherwise indicated.

1. Do not use calcium chloride in mortar or grout.

B. Mortar:  Comply with ASTM C 270, Type S.

C. Grout for Unit Masonry: Comply with ASTM C 476 and referenced unit masonry standard. 

2.5 REINFORCING STEEL

A. Shall conform to ASTM A615, Grade 60.
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2.6 JOINT REINFORCEMENT

A. General: Provide joint reinforcement complying with requirements of referenced unit masonry 
standard and this article, formed from the following:

1. Hot-dipped galvanized carbon steel wire, coating class as required by referenced unit 
masonry standard to application indicated.

B. Description:  Welded-wire units prefabricated with deformed continuous side rods and plain 
cross rods into straight lengths of not less that 10 feet, with prefabricated corner and tee units, 
and complying with requirements indicated below:

1. Wire Diameter for Side Rods: 0.1483 inch (9 gauge).
2. Wire Diameter for Cross Rods: 0.1483 inch (9 gauge).
3. For multi wythe masonry provide type as follows:

a. Ladder design with diagonal cross rods spaced not more than 16 inches o.c. and 
number of side rods as follows:
1) Number of side Rods for Multi Wythe Concrete Masonry: One side rod for 

each face shell of hollow masonry units more than 4 inches in nominal width 
plus one side rod for each style of masonry 4 inches or less nominal width.

C. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated in the work include, but are not limited to, the following:

1. AA Wire Products Co.
2. Dur-O-Wal, Inc.
3. Heckmann Building Products, Inc.
4. Hohmann & Barnard, Inc.

2.7 TIES AND ANCHORS, GENERAL

A. Masonry Joint Reinforcement, General: ASTM A 951.

1. Interior Walls:  Hot-dip galvanized, carbon steel.
2. Exterior Walls: Stainless steel, 18-8, type 316.
3. Wire Size for Side Rods:  W2.8 or 0.188-inch (4.8-mm) diameter.
4. Wire Size for Cross Rods:  W2.8 or 0.188-inch (4.8-mm) diameter.
5. Wire Size for Veneer Ties:  W2.8 or 0.188-inch (4.8-mm) diameter.
6. Spacing of Cross Rods, Tabs, and Cross Ties:  Not more than 16 inches (407 mm) o.c.
7. Provide in lengths of not less than 10 feet (3 m) with prefabricated corner and tee units.

B. Steel Plates and Bars: ASTM A 36, hot-dip galvanized to comply with ASTM A 123 or ASTM 
153, Class B3, as applicable to size and form indicated.

C. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated in the work include, but are not limited to, the following:

1. Heckmann Building Products, Inc. – Basis of Design: Pos-i-Tie
2. AA Wire Products Co.
3. Dur-O-Wal, Inc.
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4. Hohmann & Barnard, Inc.

2.8 ADJUSTABLE ANCHORS FOR CONNECTING MASONRY TO STRUCTURAL FRAMEWORK

A. General:  Two-piece assemblies as described below allowing vertical or horizontal differential 
movement between wall and framework parallel to plane of wall, but resisting tension and 
compression forces perpendicular to it.

B. For anchorage to steel framework provide manufacturer’s standard anchors with crimped 
1/4inch diameter wire anchor section for welding to steel and triangular-shaped wire tie section 
sized to  extend within 1 inch of masonry face and as follows:

1. Wire Diameter: 0.1875 inch.

2.9 RIGID ANCHORS

A. Provide straps of form and length indicated, fabricated from metal strips of following width and 
thickness:

1. 1/1/2 inches wide by 1/4inch thick.

2.10 ADJUSTABLE MASONRY VENEER ANCHORS

A. General:  Provide toe-piece assemblies allowing vertical or horizontal differential movement 
between wall and framework parallel to plane wall, but resisting tension and compression forces 
perpendicular to it; for attachment over sheathing to metal studs; and with the following 
structural performance characteristics.

1. Structural performance Characteristics: Capable of withstanding a 100lb/ft load in either 
tension or compression without deforming over, or developing play in excess of, 0.05inch.

B. Screw-Attached Masonry Veneer Anchors:  Unites consisting of wire tie section and metal 
anchor section complying with the following requirements:

1. Wire Tie Shape: Triangular.
2. Wire Tie Length: As required to extend 2 inches into masonry wythe of veneer face.
3. Anchor Section:  Sheet metal plate, with screw holes top and bottom and with raised, rib-

stiffened strap stamped into the center to provide slot between strap and plate for 
connection of wire tie; of overall indicated below:

a. Size:  Plate and Strap size: 1-1/4 inches wide for plate, 5/8 inch for strap by 
lengths indicated bellow; slot clearance formed between face of plate and back of 
strap at maximum rib projection: 1/32 inch plus diameter of wire tie.
1) Plate and Strap Lengths: 6 inches and 3-5/8 inch; with both sides of plate 

stiffened by ribs.

C. Available Products:  Subject to compliance with requirements, products that may be 
incorporated in the Work include, but are not limited to, the following:

1. Screw-Attached Masonry Veneer Anchors:
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a. “D/A 213”, Dur-O-Wal, Inc.
b.  “X Seal Anchor system”, Hohmann & Barnard, Inc.

2.11 MISCELLANEOUS ANCHORS

A. Unit Type Masonry Inserts in Concrete: Cast iron or malleable iron inserts of type and size 
indicated.

B. Dovetail Slots: Furnish dovetail slots, with filler strips, of slot size indicated, fabricated from 
0.0336 inch (22 gauge) sheet metal.

C. Anchor Bolts: steel bolts complying with A 307, Grade A; with ASTM A 563 hex nuts and, where 
indicated, flat washers; hot dip galvanized to comply with ASTM A 153, Class C; of diameter 
and length indicated and in the following configurations.

D. Anchors for Tying New Brick Masonry to Existing Masonry: 1-1/2 inch x 14 gauge hot dipped 
galvanized corrugated box anchor with 1/4inch x 1 inch galvanized metal hit anchor as 
manufactured by Hilti.

2.12 EMBEDDED FLASHING MATERIALS

A. Elastomeric Fabric Flashing:  Fabricate to comply with requirements of Division 7 Section 
“Elastomeric Flashing” and below:

1. 60 mil thick uncured neoprene.

B. Sheet Metal Flashing (alternatively):  Fabricate from the following metal complying with 
requirements specified in Division 7 Section “Sheet Metal Work and Flashing” and below:

1. Stainless Steel: 24 gauge.
2. Application:  use where flashing is fully or partially concealed in masonry wall.

C. At all wall opening, window sills, coping and parapet walls:  Flashings should project a minimum 
of ½” from the face of masonry.

2.13 MISCELLANEOUS MASONRY ACCESSORIES

A. Bond Breaker Strips: Asphalt-saturated organic roofing felt complying with ASTM D 226, Type I 
(No. 15 asphalt felt).

B. Weep holes:  Weep holes shall be screened to prevent clogging with backfill materials. Weep 
holes for masonry veneer are required at a maximum spacing of 2’-8” in the vertical joints at the 
base of the bottom course.  Provide mesh filler in cavity at weep locations.  Provide drip slots in 
the masonry at the window heads to minimize excessive water runoff or leeching.

1. Provide the following:  Round Plastic Tubing: Medium-density polyethylene, 3/8 inch 
outside diameter by 4 inches long.



NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

               BID SET ISSUANCE 
AUGUST 2, 2022

UNIT MASONRY 04 20 00 - 11 of 18

C. Seismic Masonry-Veneer Anchors:  Units consisting of a metal anchor section and a connector 
section designed to engage a continuous wire embedded in the veneer mortar joint.

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Hohmann & Barnard, Inc.; DW-10-X-Seismiclip, X Seal System.

2. Anchor Section:  Gasketed sheet metal plate, 1-1/4 inches (32 mm) wide by 6 inches (152 
mm) long, with screw holes top and bottom; top and bottom ends bent to form pronged 
legs to bridge insulation or sheathing and contact studs; and raised rib-stiffened strap, 5/8 
inch (16 mm) wide by 6 inches (152 mm) long, stamped into center to provide a slot 
between strap and plate for inserting wire tie.  Provide anchor manufacturer's standard, 
self-adhering, modified bituminous gaskets manufactured to fit behind anchor plate and 
extend beyond pronged legs.

3. Connector Section:  Triangular wire tie and rigid PVC extrusion with snap-in grooves for 
inserting continuous wire.  Size wire tie to extend at least halfway through veneer but with 
at least 5/8-inch (16-mm) cover on outside face.

4. Fabricate wire connector sections from 0.25-inch- (6.35-mm-) diameter, stainless-steel 
wire.

2.14 MASONRY CLEANERS

A. Job-Mixed Detergent Solution: Solution of trisodium phosphate (1/2-cup dry measure) and 
laundry detergent (1/2cup dry measure) dissolved in one gallon of water.

B. Proprietary Acidic Cleaner: Manufacturer’s standard-strength, general-purpose cleaner 
designed for removing mortar/grout stains, efflorescence and other new construction stains from 
masonry surfaces; expressly approved for intended use by manufacturer of masonry units being 
cleaned.

1. For masonry not subject to metallic oxidation stains, use formulation consisting of a 
concentrated blend of surface-acting acids, chelating and wetting agents.

2. Available Products: Subject to compliance with requirements, a product that may be used 
to clean unit masonry surfaces includes, but is not limited to, the following:

a. “Sure Klean No. 6000 Detergent”, ProSoCO, Inc.

2.15 SOURCE QUALITY CONTROL

A. Brick Tests: For each type and grade of brick indicated, units will be tested by qualified 
independent testing laboratory per ASTM C 67 except 5 bricks will be selected at random for 
each 100,000 units or fraction thereof installed.

B. Concrete Masonry Unit Tests: For each type, class and grade of concrete masonry unit 
indicated, units will be tested by qualified independent testing laboratory for strength, absorption 
and moisture content per ASTM C 140.

http://www.specagent.com/LookUp/?ulid=7467&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824044&mf=04&src=wd
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances and other specific conditions and other conditions affecting performance of unit 
masonry.
1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental 

to performance of unit masonry.

B. Do not proceed until unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL

A. Comply with referenced unit masonry standard and other requirements indicated applicable to 
each type of installation included in Project.

B. Thickness: Build Composite walls and other masonry construction the full thickness shown.

C. Cut masonry units with motor-driven saws to provide clean, sharp, unchipped edges.  Cut units 
as required to provide continuous pattern and to fit adjoining construction.  Use full size units 
without cutting where possible.

3.3 CONSTRUCTION TOLERANCES

A. Comply with construction tolerances of referenced unit masonry standard.

3.4 LAYING MASONRY WALLS

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint widths 
and for accurate locating of openings, movement-type joints, returns and offsets.  Avoid the use 
of less-than-half-size units at corners, jambs and where possible at other locations.

B. Lay up walls to comply with specified construction tolerances, with courses accurately spaced 
and coordinated with other construction.

C. Bond Pattern for Exposed Masonry: Lay exposed masonry in the following bond pattern; do not 
use units with less than nominal 4 inch horizontal face dimensions at corners or jambs.

1. One-half running bond with vertical joint in each course centered on units in courses 
above and below.

D. Lay concealed masonry will all units in a wythe in running bond or bonded by lapping not less 
than 2 inches.  Bond and interlock each course of each wythe at corners.  Do not use units with 
less than nominal 4 inch horizontal face dimensions at corners or jambs.

E. Stopping and Resuming Work: In each course, rack back ½ unit length for one half running 
bond or 1/3 unit length for one third running bond; do not tooth.  Clean exposed surfaces of set 



NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

               BID SET ISSUANCE 
AUGUST 2, 2022

UNIT MASONRY 04 20 00 - 13 of 18

masonry, wet clay masonry units lightly (if required), and remove loose masonry units and 
mortar prior to laying fresh masonry.

F. Built-In Work: As construction progresses, built-in items specified under this and other Sections 
of the Specifications.  Fill in solidly with masonry around built-in items.

1. Fill space between hollow metal frames and masonry solidly with mortar, unless otherwise 
indicated.

2. Where built-in items are to be embedded in cored of hollow masonry units, place a layer 
of metal plates, beams, lintels, posts and similar items, unless otherwise indicated.

3.5 MORTAR BEDDING AND JOINTING 

A. Lay hollow concrete masonry as follows:

1. With full mortar coverage on horizontal and vertical face shells.

B. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 
thickness unless otherwise indicated.

C. Cut joints flush for masonry walls to be concealed or to be covered by other materials, unless 
otherwise indicated.

3.6 STRUCTURAL BONDING OF MULTI WYTHE MASONRY

A. Use continuous horizontal joint reinforcement installed in horizontal mortar joints for bind ties 
between wythes.

B. Corners:  Provide interlocking masonry unit bond in each course at corners, unless otherwise 
shown.

1. Provide continuity with horizontal joint reinforcement at corners using    prefabricated “L” 
units, in addition to masonry bonding.

3.7 ANCHORING MASONRY TO STRUCTURAL MEMBERS

A. Anchor masonry to structural members where masonry abuts or faces structural members to 
comply with the following:

1. Provide an open space not less than 1 inch in width between masonry and structural 
member, unless otherwise indicated.  Keep open space free of mortar or other rigid 
materials.

2. Anchor masonry to structural members with flexible anchors embedded in masonry joints 
and attached to structure.

3. Space anchors as indicated, but no more than 24 inches o.c. vertically and 36 inches o.c. 
horizontally.
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3.8 LINTELS

A. Install lintels where indicated, whether steel or precast.

B. Provide minimum bearing of 8 inches at each jamb, unless otherwise indicated.

3.9 FLASHING/WEEP HOLES

A. Install flashings as follows:

B. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges 
and other obstructions to the downward flow of water in the wall and where indicated.

C. Prepare masonry surfaces so that they are smooth and free from imperfections that could 
puncture flashing.  Place through-wall flashing on sloping bed of mortar and cover with mortar.  
Seal penetrations in flashing with adhesive/sealant/tape as recommended by flashing before 
covering with mortar.

D. Install flashing as follows:

1. At lintels and shelves, extend flashing a minimum of 4 inches into masonry at each end.  
Extend flashing from exterior face of outer wythe of masonry, through the outer wythe, 
turned up a minimum of 4 inches, and into the inner wythe.

2. At heads and sills, extend flashing as specified above unless otherwise indicated but turn 
up ends not less than 2 inches to form a pan.

3. Install flashing in masonry veneer walls as specified above but carry flashing up face of 
back up at wall at least 8 inches.

4. Interlock end joints of ribbed sheet metal flashings by overlapping ribs not less than 1-1/2 
inches or as recommended by flashing manufacturer and seal lap with elastomeric 
sealant complying with requirements of Division 7 Section “Joint Sealers” for application 
indicated.

5. Turn down sheet metal flashings at exterior face of masonry to form drip.

E. Install weep holes in the head joints in exterior wythes of the first course of masonry 
immediately above embedded flashing and as follows:
1. Form weepholes with product specified in Part 2 of this Section.
2. Space weep holes 32 inched o.c.

F. Install regelts and nailers for flashing and other related construction where shown to built into 
masonry.

3.10 FIELD QUALITY CONTROL

A. The licensed testing laboratory (Laboratory) will be hired and paid directly by the Owner.  The 
Laboratory will submit reports to the Architect.  The Laboratory will provide special inspections 
of masonry in the field, and will test specimens taken at the site.  The Laboratory will employ 
only qualified inspectors to perform all special inspections and laboratory tests. Alternatively, the 
Structural Engineer of Record will be hired by the Owner to perform the Special Inspections. 
The testing and inspection by the Owner's Laboratory or the Structural Engineer of Record in no 
way relieves the Contractor of responsibility for the required quality.
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B. Testing: Tests and evaluations listed in this article will be performed during construction for 
each 5000sq.ft. of wall area or portion thereof.

1. Concrete Masonry Units will be sampled and tested in accordance with the requirements 
of ASTM C140.  One test, consisting of compressive strength tests on three individual 
masonry units, will be carried out on samples randomly selected from stockpiles.  At least 
one test will be carried out on each load delivered to the site and on each lot as defined 
in ASTM C 140. 

2. Mortar properties will be tested per property specifications of ASTM C 270.
3. Mortar composition and properties will be evaluated per ASTM C 780.
4. Grout Compressive strength will be sampled and tested per ASTM C 1019.

C. Special Inspections: The Laboratory will have a qualified special inspector at all times when 
masonry is being placed. All inspections will be done by or under the supervision of a licensed 
Structural Engineer. 

1. Provide Continuous Special Inspections as identified in Section 17 of the applicable 
building code.

2. Provide Periodic Special Inspections as identified in Section 17 of the applicable building 
code.

3. Provide either Level 1 or Level 2 Special Inspections, depending on the type of building, 
as identified in Section 17 of the applicable building code. 

D.  Test Reports:

1. The Laboratory will transmit 3 copies of test reports to the Architect no later than 2 
business days from the date of the test.  These reports shall record the following:

a. The building unit being installed.
b. The specific location of the masonry being tested including which floor, location in 

the floor and walls by number, etc.
c. The specified classification, and characteristics of materials being tested.
d. The minimum and average daily air temperature.
e. Volume of materials represented by test.

2. All test reports shall be signed and sealed by a Professional Engineer licensed in New 
York state.

3. Non-compliant Test Reports: All test reports indicating non-compliance should be 
transmitted immediately to all parties on the test report distribution list. Copies shall be on 
different colored paper. 

E. Special Inspection Reports:

1. The Laboratory will transmit 3 copies of the inspection reports to the Architect no later 
than 2 business days from the date of inspection.  The reports will cover location of 
masonry installation, work progress, weather conditions, variations and deficiencies in 
quality of contractor’s work,  changes in dimensions and quantities, errors and corrective 
methods administered in the field, etc.

2. All inspection reports shall be signed and sealed by a Professional Engineer licensed in 
the state having jurisdiction over the project.
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3.11 REPAIRING, POINTING AND CLEANING

A. Remove and replace masonry units that are loose, chipped, broken, stained or otherwise 
damaged or if units do not match adjoining unit.  Install new units to match adjoining units and in 
fresh mortar or grout, pointed to eliminate evidence of replacement.

B. Pointing: During the tooling of joints, enlarge any voids or holes, except weep holes and 
completely fill with mortar. Point-up all joints including corners, openings and adjacent 
construction to provide a neat uniform appearance, prepared for application of sealants.

C. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:
1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes 

or chisels.
2. Test cleaning methods on sample wall panel; leave ½ panel not cleaned for comparison 

purposes.  Obtain Architect’s approval of sample cleaning before proceeding with 
cleaning masonry.

3. Protect adjacent precast and non-masonry surfaces from contact with cleaner by covering 
them with liquid strippable asking agent, polyethylene film or waterproof masking tape.

4. Wet wall Surfaces with water prior to application of cleaners; remove cleaners promptly by 
rinsing thoroughly with clear water.

5. Clean brick by means of bucket and brush hand-cleaning method described in BIA 
“Technical Note No. 20 Revised” using the following masonry cleaner:

a. Proprietary acidic cleaner; apply in compliance with directions of acidic cleaner 
manufacturer.

D. Protection: Provide final protection and maintain conditions, in a manner acceptable to Installer 
that ensures unit masonry is without damage and deterioration at time of Substantial 
Completion.

3.12 MASONRY WASTE DISPOSAL

A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are Contractor's 
property.  At completion of unit masonry work, remove from Project site.

B. Retain first paragraph below if clean masonry waste can be used as fill in footing trenches, etc.  
This diverts some material from waste stream, conserving landfill space and energy required to 
haul waste away.

C. Waste Disposal as Fill Material:  Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill 
material as fill is placed.
1. Crush masonry waste to less than 4 inches (100 mm) in each dimension.
2. Mix masonry waste with at least two parts of specified fill material for each part of 

masonry waste.  Fill material is specified in Section 312000 "Earth Moving."
3. Generally retain subparagraph below.  If required, increase limit if acid-soil plants are 

used for foundation plantings.
4. Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished grade.

D. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be used as fill, as 
described above, and other masonry waste, and legally dispose of off Owner's property.
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3.13 LIMESTONE FACADE PANEL REPAIRS (NOT USED)

A. Clean the facade panels, to remove all accumulated dirt and stains before beginning the 
repairs.

B. Remove loose pieces of the existing panels, and clean the edges of the repair surface.

C. Install epoxy set stainless steel anchor rods, to support the repair mortar.

D. Install and tool the repair mortar, so the surface texture, color and finish of the repair patch 
blends into the surrounding limestone panel, and “disappears from view”.  

3.14 WASTE MANAGEMENT

A. Coordinate with Section 01 7419.

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing.

3. Separate and fold up metal banding; flatten and place along with other metal scrap for 
recycling in designated area.

END OF SECTION 04 20 00



NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

               BID SET ISSUANCE 
AUGUST 2, 2022

UNIT MASONRY 04 20 00 - 18 of 18

THIS PAGE INTENTIONALLY LEFT BLANK



NANUET UNION FREE SCHOOL DISTRICT 
NANUET HIGH SCHOOL ELEVATOR ADDITION 
KSQ DESIGN PROJECT NO. 2111005.01 
 

BID ISSUE 
AUGUST 2, 2022 

 

  
 

 

STRUCTURAL STEEL 05 12 00 - 1 of 6 

SECTION 05 12 00 – STRUCTURAL STEEL 

PART 1 - GENERAL 

1.1 SCOPE 

A. The extent of Structural Steel is as shown on the Contract Documents and as herein specified. 
The General and Supplementary Conditions and Division 1 Specification sections apply to work 
of this section. 

1.2 ENERAL PROVISIONS 

A. Standard Specifications and Codes issued by professional organizations and governmental 
agencies are specified hereinafter by basic designations and only the latest editions and revisions 
thereto shall apply to the work of this Section. 

B. Applicable Standard Specifications and Codes: 

1. The 2020 New York State Building Code 

2. Specifications for the Design, Fabrication and Erection of Structural Steel for Buildings 
issued by the American Institute of Steel Construction. (AISC). 

3. AWS D1.1 “Structural Welding Code – Steel” issued by the American Welding Society 
(AWS). 

4. “Specification for Structural Joints Using ASTM A325 or A490 Bolts” issued by the AISC. 

5. Painting Manual, Volume 2, “Systems and Specifications”, as issued by the Steel 
Structures Painting Council (SSPC). 

6. "Code of Standard Practice for Steel Buildings and Bridges" as issued by the AISC. 

C. In case of any conflict between the referenced standards and these specifications, the one having 
more stringent requirements shall prevail. 

D. Coordination: Carry out the work of this Section in coordination and cooperation with contiguous 
work of other trades and/or Contracts involved. 

1.3 SHOP DRAWINGS 

Retain "Preinstallation Conference" Paragraph below if Work of this Section is extensive or complex 

enough to justify a preinstallation conference. 

A. Submit Shop Drawings for the Architect's approval in accordance with the provisions of Section 
013300.  
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B. The submittals shall include the following: 

1. Erection plans: Shall be submitted for approval as early as possible. 

2. Standard and special details: Submit standard and special details for approval as soon as 
possible.  

3. Shop drawings shall indicate type, size and dimensions of all welds, and shall include 
details of the surface preparation and shop painting. 

4. The details shall be made in such a way as to avoid having steel connections, bracing, etc. 
interfere with architectural details or in any way reduce the areas of shafts, openings, 
clearances, etc. 

5. Shop drawings submitted electronically shall follow proper channels of submission as 
established with the owner and the design team. In addition, provisions of the General 
Conditions, as well as Section 013300 shall be followed as established for hard copy 
submissions. Shop drawings shall be submitted under a separate cover, include the title 
block and clearly identify the project on each drawing. Provide all other pertinent 
information and include the general contractor’s review comments and review status on 
the electronic submission. 

C. No fabrication shall be undertaken until respective shop drawings are marked "No Exception 
Taken" or "No Exception Except as Noted”. 

1.4 ALTERATIONS AND ADDITIONS TO EXISTING STEEL STRUCTURE 

A. The Contractor shall verify existing conditions before submitting shop drawings for approval, 
including: 

1. Dimensions and elevations. 

2. Sizes. 

3. Acceptable condition (not deteriorated or damaged). 

B. The Contractor shall notify the Architect of any varying or interfering conditions affecting the 
alterations or additions so that the design may be adjusted to suit. 

C. The Contractor shall carefully fit new connections to safe and acceptable tolerances. 

D. Cutting of existing steel shall be done with extreme care. Do not over cut. Shore and brace 
whenever safety is questionable. 

Verify available warranties and warranty periods for fire extinguishers with manufacturers. 
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PART 2 - PRODUCTS 

See Editing Instruction No. 1 in the Evaluations for cautions about named manufacturers and products.  For 

an explanation of options and Contractor's product selection procedures, see Section 01 60 00 "Product 

Requirements." 

2.1 MATERIALS 

A. Structural Steel shall conform to the following unless otherwise noted: 

1. Channels, angles, plates and bars – ASTM A36 

2. Round HSS – ASTM A53, Grade B 

3. Square and rectangular HSS - ASTM A500, Grade B 

4. HP shapes – ASTM A572, Grade 50 

5. All others – ASTM A992, Grade 50 

B. Bolts shall be ASTM A325, or A490. A307 may be used, if approved by the Structural Engineer 
of Record. 

C. High Strength Bolts: 

1. Bolts: Use ASTM A325 or A490 bolts manufactured by Infasco or approved equal. ASTM 
F1852 twist-off type tension control bolts produced by manufacturer may be used if 
approved by the Structural Engineer of Record. 

2. Hardened washers: Use ASTM F436 washers manufactured by Infasco or approved equal. 

3. Heavy hex nuts: Use only ASTM A563 heavy hex nuts manufactured by Infasco or Unytite 
Inc. 

4. Galvanized Bolts: Where shown or noted as galvanized, bolts nuts and washers shall be 
hot-dip galvanized in compliance with ASTM A153. Nuts shall be lubricated in accordance 
with ASTM A563. Rotational capacity tests shall be performed on each assembly lot. 

D. Filler Metal: 

1. Electrodes: As required for matching base metal as specified in AWS “Structural Welding 
Code-Steel”. 

2. The electrodes and flux used for submerged arc welding shall be provided by the same 
manufacturer. The flux shall be free of contamination from dirt, mill scale and other foreign 
material. Fused flux used in welding shall not be reused. 

3. Filler metal for welding of new to existing steel shall be determined based on the test results 
conducted by a testing laboratory approved by the Structural Engineer of Record. 
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E. Paint for Shop Coat, except as otherwise required for compatibility with finish paints as specified 
in Section 099000, shall be “Azeron H.S. Primer No. 88-555” by Tnemec, or a comparable 
suitable product by DuPont or Glidden. 

PART 3 - EXECUTION 

3.1 DESIGN AND WORKMANSHIP 

A. Unless otherwise specified or indicated, the design, fabrication and erection of steel work included 
in this Contract shall conform to the Specifications for the Design, Fabrication and Erection of 
Structural Steel for Buildings, by the American Institute of Steel Construction, and the regulations 
of the Building Code, including all amendments made thereto, whichever is the more restrictive. 

B. Existing Conditions: 

1. Visit the project site and advise the Architect of any discrepancy or conflict. Field verify 
existing construction requirements, existing conditions, restrictions and clearances which 
may affect structural steel erection. 

2. Examine the substrates, adjoining construction and the conditions under which the work is 
to be installed. Do not proceed until unsuitable conditions have been corrected. Consider 
all conditions which will affect satisfactory erection of the structural steel. 

 

C. Erection: 

1. Check the alignment and elevations of all column supports and location of all anchor bolts 
with transit and level instruments before starting erection. Notify and obtain Structural 
Engineer of Record’s approval of methods proposed for correcting errors prior to 
proceeding with corrections. 

2. Drift pins may be used only to align the erected parts. They shall not be used in such 
manner as to distort or damage the steel. 

3. Make all necessary provisions for temporary shoring and bracing with connections of 
sufficient strength to sustain the imposed loads and for completion of erection where 
structural members are temporarily left out for erection at a later date. 

4. Base and Bearing Plates: 

a. Clean concrete and masonry bearing surfaces of deleterious materials and roughen 

as necessary to provide adequate bond. Clean bottom surface of base and bearing 

plates immediately prior to erection. 

b. Set loose and attached base plates and bearing plates for structural members on 

wedges or other adjusting devices. 

c. Tighten anchor bolts after supported members have been positioned and plumbed. 

Do not remove wedges or shims. Cut off protruding parts flush with edges of base 

or bearing plates prior to packing with grout. 
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d. Pack grout solidly between bearing surfaces and steel or plates. Ensure that no voids 

remain. Finish exposed surfaces, protect installed materials, and allow to cure as per 

manufacturer’s specifications. 

3.2 HIGH STRENGTH BOLTING 

A. High Strength Bolts shall be installed as per "Specification for Structural Joints using ASTM A325 
or A490 Bolts”. 

3.3 WELDING 

A. Materials and Workmanship: 

1. Welding shall be done in accordance with the Building Department and Fire Department 
Regulations and the requirements of the AWS “Structural Welding Code-Steel”, referenced 
herein. 

2. Peening: Used only after permission for its use is obtained from the Architect. 

3. Protection, storage and drying of welding electrodes shall be as specified in AWS 
“Structural Welding Code-Steel”. 

4. Groove welds shall be complete penetration welds unless otherwise shown. 

B. Welders and Welding Operators: 

1. Welders and welding operators to be employed for this work must be qualified as 
prescribed in AWS “Structural Welding Code-Steel” and carry current certification as 
required by the Department of Buildings. 

2. All costs for qualifying welders will be borne by the Contractor. 

3.4 SURFACE PRAPARATION AND PAINTING 

A. All steel shall be cleaned in accordance with SSPC SP-2 "Hand Tool Cleaning", except as 
specified below for "Architectural Steel”. 

B. After fabrication, steel shall receive a shop coat of paint to provide 2.0 - 4.0 mils dry film thickness, 
except for the following: 

1. Members to be encased in concrete. 

2. Areas within 2" of field welds. 

3. Contact surfaces of high-strength bolted connections. 

4. Surfaces receiving shear studs rebar dowels, etc. 
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5. Milled surfaces (protect with an approved rust- inhibitive coating readily removable prior to 
erection, or of a type not requiring removal). 

6. Members which will receive cementitious fireproofing. 

7. Members to be galvanized. 

C. After erection all damaged areas in the shop-coat, loosened scale, rust, exposed surfaces of 
bolts, nuts and washers, and all field welds and unpainted areas shall be cleaned to the same 
standards as for the shop coat and spot painted with the same paint used for the shop coat, at 
same film thickness. 

D. Steel surfaces which will be inaccessible after erection and are not concrete encased shall be 
painted prior to erection with an additional coat of shop paint. 

END OF SECTION 05 12 00 
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SECTION 05 31 00 – STEEL DECKING 

PART 1 - GENERAL 

1.1 REQUIREMENTS 

A. Provide metal decking in accordance with the Contract Documents. 

1.2 SCOPE 

A. The extent of Steel Decking is as shown on the Contract Documents and as herein specified. 
The General and Supplementary Conditions and Division 1 Specification sections apply to work 
of this section. 

B. Work included but not limited to: 

1. Metal deck shown on drawings, including required shoring. 

2. Steel flashing between metal deck and adjacent construction, and all other miscellaneous 
items and accessories required for the completion of metal deck work. 

3. Cutting and reinforcing of openings in metal deck. 

1.3 GENERAL PROVISIONS 

A. Standard Specifications and Codes issued by professional organizations and governmental 
agencies are specified hereinafter by basic designations and only the latest editions and 
revisions thereto shall apply to the work of this Section. 

B. Applicable Standard Specifications and Codes: 

1. The Building Code of New York State, latest edition. 

2. "Specification for the Design of Cold-Formed Steel Structural Members" issued by the 
American Iron and Steel Institute. 

3. "Code for Welding in Building Construction" issued by the American Welding Society. 

C. In case of any conflict between the referenced standards and these specifications, the one 
having more stringent requirements shall prevail. 

D. Tests of weight of zinc coating shall conform to ASTM A90. Test panels shall be not less than 3” 
x 6” cut from fabricated deck units equivalent to those to be furnished. A sample of the 
zinc-coated accessories shall be tested by the same method. Contractor shall submit copies of 
test reports to Architect for approval. 

E. Coordination: Carry out the work of this Section in coordination and cooperation with contiguous 
work of other trades and/or Contracts involved. 
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F. Inspection in Mill, Shop and Field: The material to be furnished shall be subject to inspection 
and tests in the mill, shop, and field by the Owner's inspectors, at no cost to the Contractor. 
However, inspection in the mill, shop or field will not relieve the Contractor of the responsibility 
to furnish satisfactory materials. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Metal Deck: Depths and gages are shown on the drawings. The types, design and function of 
metal decks shown are specified to products as manufactured by Canam USA (manufacturers 
of United Steel Deck products). Equivalent products meeting design requirements will be 
accepted if approved by the Architect prior to the award of the Contract. 

B. Finish Flashing: Of not less than 18 gauge galvanized sheet steel, except as approved for a 
particular use, to close openings between floor units and columns, beams and girders where 
required. 

C. Finishes: Composite metal deck shall be phosphatized / painted only on the side that will not be 
in contact with concrete. All other deck, closures, etc. shall be galvanized. 

2.2 ACCESSORIES 

A. Provide minimum 18 gauge galvanized end closures and change of direction plates, minimum 
18 gauge side closure plates. 

B. Include hanger tabs to be suspended from bottom of metal deck units. The hanger tabs shall be 
spaced 4'-0” on center, each way, designed to support maximum allowable load of 40 lbs. per 
hanger. 

C. Surface Finishes: Accessories shall receive, before being formed, a zinc coating conforming to 
ASTM A525, wiped coating designation G90. 

D. Where bottom of deck is above top flange of beam, provide permanent supporting seat or filler, 
18 gage minimum. 

PART 3 - EXECUTION 

3.1 DELIVERY, STORAGE, AND HANDLING 

A. Metal deck, miscellaneous items and accessories shall be delivered, stored, handled and 
installed, so as not to be damaged or deformed. Failure to wire brush and paint rusted areas 
immediately upon detection shall be cause for rejection. Decking stored at the site before 
erection shall be stacked on platforms or pallets and covered with tarpaulins or other suitable 
covering to provide weather tight enclosure while affording proper air circulation. The decking 
shall not be used for storage or as a working platform until the sheets have been securely 
fastened in position and shall not be damaged or overloaded during the entire construction 
period. 
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3.2 ERECTION 

A. Metal deck shall be installed according to the manufacturer's recommendations. Deck units 
shall be in lengths to span over three or more supports wherever possible. 

B. The deck shall be fastened to supporting steel by electric arc welding. Care shall be exercised 
in the selection of electrodes and amperage to provide positive welds and prevent high 
amperage blow holes. Welds shall be made from the top side of the deck with the welder 
following close behind the placement crew. 

C. Puddle welds shall be at least 3/4" diameter or an elongated weld having an equal perimeter. 
Fillet welds, when used, shall be approximately 1" long. Weld metal shall penetrate all layers of 
deck material at end laps and side joints and have good fusion to the supporting members. 

D. The minimum weld spacing shall be such as to hold the deck against a 30psf gross uplift and to 
provide lateral stability to the top flange of the supporting structural members. The weld spacing 
between the adjacent attachment points shall not exceed 12" on center. The adjacent sheets 
shall be fastened together at maximum spacing of 24” on center. 

E. All portions of Metal Deck omitted due to the installation of hoists or for future installation of 
mechanical equipment, chutes or other requirements shall be installed or patched and be 
repaired by this Contractor as directed by the Contractor at no additional cost to the Owner. 

F. Closures and Flashings: 

1. Furnish, install and weld into position, flashings of not less than No. 18 gauge sheet steel 
except as approved for a particular use, to close openings between floor units and 
columns, beams and girders where required. 

2. Provide where required, minimum 18 gauge galvanized end closure, side closure and 
change of direction plates. The appropriate gage shall be designed by a structural 
engineer in contractor’s employ and shown on the shop drawings submitted for 
Architect’s approval. 

3.3 CUTTING AND PATCHING 

A. Do all cutting and fitting as may be necessary to provide openings around columns, ducts and 
other penetrations required in connection with decking. All cutting and fitting shall be performed 
in accordance with the design drawings and approved shop drawings. 

B. In addition to the above, cut out and notch for pipes, conduits, etc. which will penetrate the 
metal deck and which are indicated on the Heating, Ventilating, Air Conditioning, Plumbing, 
Drainage, and Electrical drawings. 

C. Reinforce all openings to produce rigid installations in conformance with required design loads 
in the installed work. 

3.4 HANGER TABS 

A. Provide hanger tabs or tab extenders in such numbers and locations as required for ceiling 
suspension systems and mechanical and electrical requirements. Contractor shall carefully 
coordinate number and location of hanger tabs with the respective trades of the ceiling 
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construction. Unless otherwise directed, hanger tabs or tab extenders shall be spaced at 4'-0” 
on center, each way. 

B. END OF SECTION 05 31 00 
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SECTION 05 40 00 - COLD FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 SCOPE 

A. All light gage steel studs, track, joists, trusses, bridging and related accessories as indicated on 
the Contract Drawings and specified herein, plus all supplementary parts necessary to complete 
light gage metal work, whether or not definitely shown on drawings or specified herein. 

1.2 QUALITY ASSURANCE 

A. Inspection and Quality Control: 
1. Contractor shall provide effective full-time quality control over all fabrication and erection 

activities. 
2. As directed by Architect, Owner's testing agency may inspect the maintenance of a quality 

control program, including spot checking weldments and welding procedure in accordance 
with A.W.S. standards. 

3. Steel framing manufacturer shall provide a qualified representative for periodic on-site 
review of fabrication and installation in accordance with manufacturer's recommendations.  

4. Inspection by Owner's testing agency is not intended to be comprehensive or complete. 
5. Full responsibility for quality control shall remain with Contractor.  

B. Standards: 
1. Work shall meet the requirements of the latest edition of the following standards. 

a. The Building Code of State of New York. 
b. American Iron and Steel Institute (A.I.S.I.) Design and Cold Formed Steel Structural 

Members. 
c. American Welding Society (A.W.S. D.1.3, Structural Welding Code -- Sheet Steel). 
d. American Society for Testing and Materials (A.S.T.M.). 
e. American Institute of Steel Construction (A.I.S.C.) Manual of Steel Construction.  
f. All pertinent Federal, State and Local codes. 

2. The most stringent requirements shall govern in conflicts between specified codes and 
standards. 
a. Erection plans showing locations and marks of members.  Fabrication drawings 

showing details at every member. 
b. Member gages, spacings and sizes. 
c. Shop and field assembly details including cuts and connections. 
d. Type and location of welds, bolts and other fastening devices. 

1.3 PRODUCT HANDLING 

A. Protection: 
1. Upon delivery, material shall be protected from rain and snow by impervious covering or 

shelter. 

PART 2 - PRODUCTS 
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2.1 MANUFACTURERS 

A. Framing members shall be manufactured and supplied by Marino Ware or approved equal and 
be of the type and size as shown on the plans. 

2.2 MATERIAL 

A. Members: 
1. Members shall be formed from steel having a G-60 galvanized coating meeting the 

requirements of ASTM C-955. 
2. Studs and Joists of 12,14 and 16 gage thicknesses shall be formed from steel conforming 

to ASTM A653 HSLAS Type A, with a minimum yield of 50,000 psi. 
3. Except as specified above, all steel shall conform to ASTM A653 SS Grade with a minimum 

yield of 33,000 psi. 

B. Properties: 
1. The physical and structural properties listed Marino Ware shall be considered the minimum 

permitted for framing members.  Specifically, the following minimum properties, calculated 
in accordance with the latest A.I.S.I.  Specification shall be provided:  Ix (in.4), Area (in.2), 
rx (in.), Fy (KSI), Resisting Moment (in.-lb.).  

C. Substitutions: 
1. Any substitutions must be approved in writing ten days prior to bid date by the Architect.  

2.3 FABRICATION 

A. Framing components may be preassembled into panels prior to erecting.  Prefabricated panels 
shall be square, with components attached in a manner as to prevent racking. 

B. Framing components shall be cut squarely for attachment to perpendicular members, or as 
required for an angular fit against abutting members. Members shall be held positively in place 
until properly fastened. 

C. Provide insulation equal to that specified elsewhere in double jamb studs and double header 
members which will not be accessible to the insulation contractor. 

D. Axially Loaded Studs: 
1. Studs shall have full bearing against inside track web, prior to stud and track attachment. 
2. Splices in axially loaded studs shall not be permitted. 

PART 3 - EXECUTION 

3.1 SURFACE CONDITIONS 

A. Inspection: 
1. Prior to installation inspect work of all other trades. Verify that all such work is complete an 

accurate to the point where this installation may properly commence in strict accordance 
with framing shop drawings. 
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B. Discrepancies: 
1. Immediately notify Architect of all discrepancies. 
2. Do not proceed with installation in areas of discrepancies until such discrepancy has been 

fully resolved. 

3.2 ERECTION 

A. Walls: 
1. Erect framing and panels plumb, level and square in strict accordance with the approved 

shop drawings. 
2. Handling and lifting of prefabricated panels shall be done in a manner as to not cause 

distortion in any member. 
3. Track shall be securely anchored to the supporting structure as shown on the fabrication 

and erection drawings. 
4. At track butt joints, abutting pieces of track shall be securely anchored to a common 

structural element or they shall be butt-welded or spliced together. 
5. Studs shall be plumbed, aligned and securely attached to the flange or webs of both upper 

and lower tracks. 
6. Wall stud bridging shall be attached in a manner to prevent stud rotation.  Bridging rows 

shall be spaced according to the manufacturer's recommendation.  Without supportive 
data, the minimum bridging shall be at mid-height of walls.  Installation of bridging must be 
completed before any loads are applied to the system. 

7. Temporary bracing shall be provided until erection is completed. 

B. Cold Formed Steel Joists: 
1. Joists shall be located directly over bearing studs or a load distribution member shall be 

provided at the top track. 
2. Provide web stiffeners at reaction points where indicated by plans. 
3. Joist bridging shall be installed at 3'-0" o.c. maximum intervals. 
4. Proper attachments of diaphragm rated products, such as plywood or metal deck, will 

prevent rotation of the compression flange of the joists. These may be used in lieu of the 
top flat strap. Installation of these products and the balance of the mechanical bridging 
components must be completed before any loads are applied to the joists. 

5. Install 16 gage solid bridging in first two and last two joist spaces.  Starting at third joist 
space, install V-bar bridging at bottom, extending for 10'-0" run.  Follow with solid bridging 
in one space.  Repeat to completion, with each 10'-0" run of strap bridging followed by one 
space of solid bridging. 

6. Solid bridging shall not be less than 2" maximum reduction to section depth. 
7. End blocking shall be provided where joist ends are not otherwise restrained from rotation. 

3.3 CONNECTIONS 

A. Provide close fitting joints cut flush with adjacent structural steel supports, cut, drill, punch and 
tap for the installation and attachment of other work to miscellaneous metal work as follows: 
1. Joints: 

Make joints as strong and rigid as adjoining sections.  Make welds continuous along entire 
line of contract, except where spot welding is indicated.  Grind exposed weld flush and 
smooth. Where bolted or riveted connections are indicated, such connection may be 
welded.  Seat studs squarely in track with stud web and flange abutting track web. 

2. Welding: 
Perform welding in accordance with AWS D1.1 and AWS D1.3. 
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3. Screws: Screws and screwed connections shall conform to the AISI Cold-formed Steel 
Specification. 

B. Anchorage: 

Except where otherwise specified, members shall be fastened to structural steel by welded or 

bolted connections and to masonry with toggle bolts. Fastening to wood plugs in concrete or 

masonry will not be permitted.  Drill holes for toggle bolts to the exact diameter of the bolt, using a 

rotary drill for concrete and a percussion drill for other masonry.  Screws shall be threaded full 

length to the head of the screw. 

3.4 WASTE MANAGEMENT 

A. Coordinate with Division 01. 

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and place 
in designated areas for recycling. 

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 
 
END OF SECTION 05 40 00 
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SECTION 06 10 00 - ROUGH CARPENTRY

PART 1 - GENERAL

1.1 SUMMARY

A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, testing and 
services necessary to complete the work of rough carpentry as shown on the schedules, keynotes, drawings, 
as specified herein, and as may be required by conditions and authorities having jurisdiction, including, but 
not limited to, the following:

1. Wood Preservative Treated Lumber.
2. Fire Retardant Treated Lumber.
3. Misc. Lumber.
4. Plywood backing panels.
5. Un-Treated roof related solid blocking, beveled siding, and plywood.

1.2 ACTION SUBMITTALS

A. Product Data:  For each type of process and factory-fabricated product.

1. Include data for wood-preservative treatment from chemical treatment manufacturer and certification 
by treating plant that treated materials comply with requirements.

2. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by 
treating plant that treated materials comply with requirements.

3. Data for each type of fastener and anchor. 

B. Mockups:

1. Construct 4 foot long mockups of each roof blocking assembly, to show how it will fit, get fastened to, 
and relate to adjoining building components.

2. Obtain the Architect’s approval of each mock up before proceeding with the work. Remove and 
replace mockups that are rejected; approved mockups may be left in place and incorporated into the 
finished project. 

1.3 INFORMATIONAL SUBMITTALS

A. Material Certificates:  For dimension lumber specified to comply with minimum allowable unit 
stresses.  Indicate species and grade selected for each use and design values approved by the ALSC 
Board of Review.

B. Evaluation Reports:  For the following, from ICC-ES:

1. Wood-preservative-treated wood.
2. Fire-retardant-treated wood.
3. Powder-actuated fasteners.
4. Expansion anchors.
5. Metal framing anchors.
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1.4 QUALITY ASSURANCE

A. Testing Agency Qualifications:  For testing agency providing classification marking for fire-retardant treated 
material, an inspection agency acceptable to authorities having jurisdiction that periodically performs 
inspections to verify that the material bearing the classification marking is representative of the material 
tested.

PART 2 - PRODUCTS

2.1 WOOD PRODUCTS, GENERAL

A. Certified Wood:  Materials shall be produced from wood obtained from forests certified by an FSC-accredited 
certification body to comply with FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship".

B. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is indicated, 
provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC 
Board of Review.  Provide lumber graded by an agency certified by the ALSC Board of Review to inspect 
and grade lumber under the rules indicated.

1. Factory mark each piece of lumber with grade stamp of grading agency.
2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on end or back 

of each piece or omit grade stamp and provide certificates of grade compliance issued by grading 
agency.

3. Provide dressed lumber, S4S, unless otherwise indicated.

C. Maximum Moisture Content of Lumber:  15 percent for 2-inch nominal thickness or less, 19 percent for more 
than 2-inch nominal thickness unless otherwise indicated.

D. Roof blocking: 
1. Construction grade Douglas Fir, kiln dried to 15%
2. Utility grade beveled cedar or redwood siding, or equivalent synthetic lumber products.
3. APA rated CDX plywood panels, assembled with exterior glue.  

2.2 WOOD-PRESERVATIVE-TREATED LUMBER

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for interior construction not in 
contact with the ground, Use Category UC3b for exterior construction not in contact with the ground, and Use 
Category UC4a for items in contact with the ground.

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no arsenic or 
chromium.  Do not use inorganic boron (SBX) for sill plates.

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use material that is 
warped or that does not comply with requirements for untreated material

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.

D. Application:  Treat all rough carpentry unless otherwise indicated. 
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1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in 
connection with roofing, flashing, vapor barriers, and waterproofing.

2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in contact with 
masonry or concrete.

3. Wood framing and furring attached directly to the interior of below-grade exterior masonry or concrete 
walls.

4. Wood framing members that are less than 18 inches above the ground in crawlspaces or 
unexcavated areas.

5. Do not treat roof related blocking or plywood.

2.3 FIRE-RETARDANT-TREATED MATERIALS

A. General:  Where fire-retardant-treated materials are indicated, use materials complying with requirements in 
this article, that are acceptable to authorities having jurisdiction, and with fire-test-response characteristics 
specified as determined by testing identical products per test method indicated by a qualified testing agency.

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Products with a flame spread index of 
25 or less when tested according to ASTM E 84, and with no evidence of significant progressive combustion 
when the test is extended an additional 20 minutes, and with the flame front not extending more than 10.5 
feet beyond the centerline of the burners at any time during the test.

1. Use treatment that does not promote corrosion of metal fasteners.

2. Exterior Type:  Treated materials shall comply with requirements specified above for fire-retardant-
treated lumber and plywood by pressure process after being subjected to accelerated weathering 
according to ASTM D 2898.  Use for exterior locations and where indicated.

3. Interior Type A:  Treated materials shall have a moisture content of 28 percent or less when tested 
according to ASTM D 3201 at 92 percent relative humidity.  Use where exterior type is not indicated.

C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Kiln-dry plywood after 
treatment to a maximum moisture content of 15 percent.

D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing agency.

E. Application:  Treat all rough carpentry items indicated on Drawings, and the following:

1. Concealed blocking.
2. Plywood backing panels.

F. Allowable Design Loads:  Provide products with allowable design loads, as published by manufacturer, which 
meet or exceed those of basis-of-design products.  Manufacturer's published values shall be determined 
from empirical data or by rational engineering analysis and demonstrated by comprehensive testing 
performed by a qualified independent testing agency.
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2.4 MISCELLANEOUS LUMBER

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following:

1. Blocking.
2. Nailers.
3. Rooftop equipment bases and support curbs.
4. Cants.
5. Furring.
6. Grounds

B. Provide miscellaneous lumber for support or attachment of other construction in the following locations 
(whether indicated on the plans or not):

1. All wall mounted counters, shelf millwork units of any kind, and items furnished by the owner requiring 
wood blocking.

2. Any recessed items requiring wood blocking for attachment and or leveling.
3. Any and all construction elements requiring anchoring to walls and or structure.

C. For items of dimension lumber size, provide Construction or No. 2 grade lumber of any species.

D. For concealed boards, provide lumber with 15 percent maximum moisture content and any of the following 
species and grades:

1. Mixed southern pine; No. 2 grade; SPIB.
2. Eastern softwoods; No. 2 Common grade; NeLMA.
3. Northern species; No. 2 Common grade; NLGA

2.5 PLYWOOD BACKING PANELS

A. Equipment Backing Panels:  DOC PS 1, fire-retardant treated, in thickness indicated or, if not indicated, not 
less than 3/4-inch nominal thickness.

2.6 FASTENERS

A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this article 
for material and manufacture.

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in 
area of high relative humidity, provide fasteners with hot-dip zinc coating complying with 
ASTM A 153/A 153M.

B. Power-Driven Fasteners:  NES NER-272.

C. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, where indicated, 
flat washers.
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D. Fasteners for roof related blocking shall be hot dipped galvanized steel; or steel with a proprietary rust 
inhibiting coating. Utilize minimum #12 diameter screws where ever possible;  nails if used, shall have 
annular ring shanks. Do not use “dry-wall” screws to assemble roof related wood blocking. Anchors bolts 
shall have be formed of 1/2 inch diameter steel. Drilled anchors shall have 1/4 inch diameter shanks.  

2.7 METAL FRAMING ANCHORS

A. Manufacturers:  Subject to compliance with requirements, provide products by the following provide products 
by one of the following available manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following:

1. Cleveland Steel Specialty Co.
2. KC Metals Products, Inc.
3. Phoenix Metal products, Inc.
4. Simpson Strong-Tie Co., Inc.
5. USP Structural Connectors.

B. Allowable Design Loads:  Provide products with allowable design loads, as published by manufacturer that 
meet or exceed those indicated.  Manufacturer's published values shall be determined from empirical data or 
by rational engineering analysis and demonstrated by comprehensive testing performed by a qualified 
independent testing agency.

C. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, G60 coating 
designation.

1. Use for interior locations unless otherwise indicated.

D. Hot-Dip, Heavy-Galvanized Steel Sheet:  ASTM A 653/A 653M; structural steel (SS), high-strength low-alloy 
steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B (HSLAS Type B); G185 coating 
designation; and not less than 0.036 inch thick.

1. Use for wood-preservative-treated lumber and where indicated.

2.8 MISCELLANEOUS MATERIALS

A. Sill-Sealer Gaskets:  Glass-fiber-resilient insulation, fabricated in strip form, for use as a sill sealer; 1-inch 
nominal thickness, compressible to 1/32 inch; selected from manufacturer's standard widths to suit width of 
sill members indicated.

B. Sill-Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's standard 
widths to suit width of sill members indicated.

C. Flexible Flashing:  Composite, self-adhesive, flashing product consisting of a pliable, butyl rubber or 
rubberized-asphalt compound, bonded to a high-density polyethylene film, aluminum foil, or spunbonded 
polyolefin to produce an overall thickness of not less than 0.025 inch (0.6 mm).

D. Adhesives for Gluing Furring and Sleepers to Concrete or Masonry:  Formulation complying with 
ASTM D 3498 that is approved for use indicated by adhesive manufacturer.

http://www.specagent.com/LookUp/?uid=123456798959&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798960&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798962&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798963&mf=04&src=wd
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1. Adhesives shall have a VOC content of 70 g/L or less when calculated according to 40 CFR 59, 
Subpart D (EPA Method 24).

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit rough 
carpentry to other construction; scribe and cope as needed for accurate fit.  Locate furring, nailers, blocking, 
grounds, and similar supports to comply with requirements for attaching other construction.

B. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," 
unless otherwise indicated.

C. Framing with Engineered Wood Products:  Install engineered wood products to comply with manufacturer's 
written instructions.

D. Install fire-retardant treated plywood backing panels with classification marking of testing agency exposed to 
view.

E. Metal Framing Anchors:  Install metal framing anchors to comply with manufacturer's written instructions.  
Install fasteners through each fastener hole.

F. Do not splice structural members between supports unless otherwise indicated.

G. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.

H. Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous flexible 
flashing separator between wood and metal decking.

I. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying with 
the following:

1. NES NER-272 for power-driven fasteners.

2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.

J. Roof Blocking:

1. Stagger joints in built up assemblies at least 2 feet to obtain maximum strength.  Provide the 
appropriate shapes needed and adjust wood members to suit existing conditions for full bearing and 
secure attachment.  Discard defective material, and pieces which are too small, and fabricate the 
work with a minimum of joints and an optimum joint arrangement.

2. Securely attach roof blocking to resist a pull of 275 pounds per lineal foot in any direction.  
Countersink all fasteners flush. 
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3. Space fasteners to achieve adequate holding power, generally as follows:
a. Anchor bolts embedded in concrete, anchors drilled into concrete or masonry, screws into a steel 

deck or structural steel member, or screws into wood framing: 12 inches on center.
  b. Nails into wood:  8 inches on center.
  c. Install two rows of fasteners on blocking wider than 5 inches.

4.     Install blocking neatly scribed and cut to fit within 1/4 inch of adjoining materials.  Install blocking, shims 
and similar supports for the proper attachment of subsequent work.

3.2 PROTECTION

A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite protection, 
inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  Apply borate solution 
by spraying to comply with EPA-registered label.

B. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes sufficiently wet that 
moisture content exceeds that specified, apply EPA-registered borate treatment.  Apply borate solution by 
spraying to comply with EPA-registered label.

C. Do not allow roof blocking to get wet while stored or during installation; remove and replace any roof related 
blocking that gets wet. 

3.3     WASTE MANAGEMENT

A. Coordinate with Section 01 74 19.

1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste 
Management Plan and to the maximum extent economically feasible and place in designated areas 
for recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing.
3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in 

designated area.

END OF SECTION 06 10 00
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SECTION 06 16 00 - SHEATHING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, 
testing and services necessary to complete the work of sheathing as shown on the schedules, 
keynotes, drawings, as specified herein, and as may be required by conditions and authorities 
having jurisdiction, including, but not limited to, the following: 

1. Wall sheathing.
2. Roof sheathing.
3. Fasteners.
4. Sheathing joint and penetration treatment.

B. Related Requirements:

1. Division 06 "Rough Carpentry".
2. Division 07 “Thermal and Moisture Protection”
3. Division 07 “EPDM Roofing”

C. FOR ROOF SHEATHING, REFER TO SPECIFICATION SECTION 07 53 23.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of process and factory-fabricated product.  Indicate component 
materials and dimensions and include construction and application details.

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated plywood complies with requirements.  Indicate 
type of preservative used and net amount of preservative retained.

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated plywood complies with requirements.  Include 
physical properties of treated materials.

3. For fire-retardant treatments, include physical properties of treated plywood both before 
and after exposure to elevated temperatures, based on testing by a qualified independent 
testing agency according to ASTM D 5516.

4. For products receiving a waterborne treatment, include statement that moisture content 
of treated materials was reduced to levels specified before shipment to Project site.

5. Include copies of warranties from chemical treatment manufacturers for each type of 
treatment.
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1.4 INFORMATIONAL SUBMITTALS

A. Evaluation Reports:  For following products, from ICC-ES:

1. Preservative-treated plywood.
2. Fire-retardant-treated plywood.

1.5 QUALITY ASSURANCE

A. Testing Agency Qualifications:  For testing agency providing classification marking for fire-
retardant-treated material, an inspection agency acceptable to authorities having jurisdiction 
that periodically performs inspections to verify that the material bearing the classification 
marking is representative of the material tested.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation.  
Protect sheathing from weather by covering with waterproof sheeting, securely anchored.  
Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fire-Test-Response Characteristics:  For assemblies with fire-resistance ratings, provide 
materials and construction identical to those of assemblies tested for fire resistance per 
ASTM E 119 by a testing and inspecting agency acceptable to authorities having jurisdiction.

1. Fire-Resistance Ratings:  Indicated by design designations from UL's "Fire Resistance 
Directory."

2.2 WOOD PANEL PRODUCTS

A. Certified Wood:  For the following wood products, provide materials produced from wood 
obtained from forests certified by an FSC-accredited certification body to comply with FSC STD-
01-001, "FSC Principles and Criteria for Forest Stewardship":

1. Plywood.
2. Particleboard underlayment.
3. Hardboard underlayment.

B. Plywood:  Either DOC PS 1 or DOC PS 2 unless otherwise indicated.

C. Thickness:  As needed to comply with requirements specified, but not less than thickness 
indicated.
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D. Factory mark panels to indicate compliance with applicable standard.

2.3 PRESERVATIVE-TREATED PLYWOOD

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2for interior 
construction not in contact with the ground, Use Category UC3b for exterior construction not in 
contact with the ground, and Use Category UC4a for items in contact with the ground.

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no 
arsenic or chromium.

B. Mark plywood with appropriate classification marking of an inspection agency acceptable to 
authorities having jurisdiction.

C. Application:  Treat items indicated on Drawings and plywood in contact with masonry or 
concrete or used with roofing, flashing, vapor barriers, and waterproofing.

2.4 FIRE-RETARDANT-TREATED PLYWOOD

A. General:  Where fire-retardant-treated materials are indicated, use materials complying with 
requirements in this article that are acceptable to authorities having jurisdiction and with fire-
test-response characteristics specified as determined by testing identical products per test 
method indicated by a qualified testing agency.

B. Fire-Retardant-Treated Plywood by Pressure Process:  Products with a flame-spread index of 
25 or less when tested according to ASTM E 84, and with no evidence of significant progressive 
combustion when the test is extended an additional 20 minutes, and with the flame front not 
extending more than 10.5 feet (3.2 m) beyond the centerline of the burners at any time during 
the test.

1. Use treatment that does not promote corrosion of metal fasteners.
2. Exterior Type:  Treated materials shall comply with requirements specified above for fire-

retardant-treated plywood by pressure process after being subjected to accelerated 
weathering according to ASTM D 2898.  Use for exterior locations and where indicated.

3. Interior Type A:  Treated materials shall have a moisture content of 28 percent or less 
when tested according to ASTM D 3201 at 92 percent relative humidity.  Use where 
exterior type is not indicated.

4. Design Value Adjustment Factors:  Treated lumber plywood shall be tested according 
ASTM D 5516 and design value adjustment factors shall be calculated according to 
ASTM D 6305.  Span ratings after treatment shall be not less than span ratings 
specified.  For roof sheathing and where high-temperature fire-retardant treatment is 
indicated, span ratings for temperatures up to 170 deg F (76 deg C) shall be not less than 
span ratings specified.

C. Kiln-dry material after treatment to a maximum moisture content of 15 percent.  Do not use 
material that is warped or does not comply with requirements for untreated material.

D. Identify fire-retardant-treated plywood with appropriate classification marking of qualified testing 
agency.

E. Application:  Treat plywood indicated on Drawings, and the following:
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1. Roof and wall sheathing within 48 inches (1220 mm) of fire walls.
2. Roof sheathing.

a. Refer to Specification Section 07 53 23 for Gypsum Roof Sheathing. Plywood 
sheathing may be considered by Architect’s Roofing Consultant. Acceptance will 
depend on condition. 

2.5 WALL SHEATHING

A. Glass-Mat Gypsum Wall Sheathing:  ASTM C 1177/1177M.

1. Products:  Subject to compliance with requirements, provide the following:

a. CertainTeed Corporation; GlasRoc.
b. G-P Gypsum Corporation; Dens-Glass Gold.
c. National Gypsum Company; Gold Bond e(2)XP.
d. Temple-Inland Inc.; GreenGlass
e. United States Gypsum Co.; Securock.

2. Type and Thickness:  Type X, 5/8 inch (15.9 mm) thick.
3. Size:  48 by 96 inches (1219 by 2438 mm) for vertical installation.

2.6 FASTENERS

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this article for material and manufacture.

1. For roof and wall sheathing, provide fasteners with hot-dip zinc coating complying with 
ASTM A 153/A 153M.

B. Nails, Brads, and Staples:  ASTM F 1667.

C. Power-Driven Fasteners:  NES NER-272.

D. Wood Screws:  ASME B18.6.1.

E. Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing:  ASTM C 954, 
except with wafer heads and reamer wings, length as recommended by screw manufacturer for 
material being fastened.

1. For wall and roof sheathing panels, provide screws with organic-polymer or other 
corrosion-protective coating having a salt-spray resistance of more than 800 hours 
according to ASTM B 117.

F. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing:  Steel drill screws, in 
length recommended by sheathing manufacturer for thickness of sheathing to be attached, with 
organic-polymer or other corrosion-protective coating having a salt-spray resistance of more 
than 800 hours according to ASTM B 117.

1. For steel framing less than 0.0329 inch (0.835 mm) thick, use screws that comply with 
ASTM C 1002.

http://www.specagent.com/LookUp/?ulid=1591&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824910&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824911&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824913&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824914&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824915&mf=04&src=wd
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2. For steel framing from 0.033 to 0.112 inch (0.84 to 2.84 mm) thick, use screws that 
comply with ASTM C 954.

2.7 SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS

A. Sealant for Glass-Mat Gypsum Sheathing:  Elastomeric, medium-modulus, neutral-curing 
silicone joint sealant compatible with joint substrates formed by gypsum sheathing and other 
materials, recommended by sheathing manufacturer for application indicated and complying 
with requirements for elastomeric sealants specified in Section 079200 "Joint Sealants."

2.8 MISCELLANEOUS MATERIALS

A. Adhesives for Field Gluing Panels to Framing:  Formulation complying with APA AFG-01 or 
ASTM D 3498 that is approved for use with type of construction panel indicated by 
manufacturers of both adhesives and panels.

1. Adhesives shall have a VOC content of 70  g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24).

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to 
use with minimum number of joints or optimum joint arrangement.  Arrange joints so that pieces 
do not span between fewer than three support members.

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting 
construction unless otherwise indicated.

C. Securely attach to substrate by fastening as indicated, complying with the following:

1. NES NER-272 for power-driven fasteners.
2. Table 2304.9.1, "Fastening Schedule," in ICC's "International Building Code."

D. Use common wire nails unless otherwise indicated.  Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials.  
Make tight connections.  Install fasteners without splitting wood.

E. Coordinate wall and roof sheathing installation with flashing and joint-sealant installation so 
these materials are installed in sequence and manner that prevent exterior moisture from 
passing through completed assembly.

F. Do not bridge building expansion joints; cut and space edges of panels to match spacing of 
structural support elements.
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G. Coordinate sheathing installation with installation of materials installed over sheathing so 
sheathing is not exposed to precipitation or left exposed at end of the workday when rain is 
forecast.

3.2 GYPSUM SHEATHING INSTALLATION

A. Comply with GA-253 and with manufacturer's written instructions.

1. Fasten gypsum sheathing to cold-formed metal framing with screws.
2. Install boards with a 3/8-inch (9.5-mm) gap where non-load-bearing construction abuts 

structural elements.
3. Install boards with a 1/4-inch (6.4-mm) gap where they abut masonry or similar materials 

that might retain moisture, to prevent wicking.

B. Apply fasteners so heads bear tightly against face of sheathing, but do not cut into facing.

C. Horizontal Installation:  Install sheathing with V-grooved edge down and tongue edge up.  
Interlock tongue with groove to bring long edges in contact with edges of adjacent boards 
without forcing.  Abut ends of boards over centers of studs, and stagger end joints of adjacent 
boards not less than one stud spacing.  Attach boards at perimeter and within field of board to 
each steel stud.

1. Space fasteners approximately 8 inches (200 mm) o.c. and set back a minimum of 3/8 
inch (9.5 mm) from edges and ends of boards.

D. Vertical Installation:  Install board vertical edges centered over studs.  Abut ends and edges of 
each board with those of adjacent boards.  Attach boards at perimeter and within field of board 
to each stud.

1. Space fasteners approximately 8 inches (200 mm) o.c. and set back a minimum of 3/8 
inch (9.5 mm) from edges and ends of boards.

E. Seal sheathing joints according to sheathing manufacturer's written instructions.

1. Apply elastomeric sealant to joints and fasteners and trowel flat.  Apply sufficient amount 
of sealant to completely cover joints and fasteners after troweling.  Seal other 
penetrations and openings.

2. Apply glass-fiber sheathing tape to glass-mat gypsum sheathing joints and apply and 
trowel silicone emulsion sealant to embed entire face of tape in sealant.  Apply sealant to 
exposed fasteners with a trowel so fasteners are completely covered.  Seal other 
penetrations and openings.

3.3 WASTE MANAGEMENT

A. Coordinate with Section 01 74 19.
1. Separate and recycle cut-offs and waste materials and material packaging in accordance 

with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing.
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area.
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SECTION 07 13 26 SELF-ADHERING SHEET WATERPROOFING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. The work performed under this Section includes the performance criteria, materials, production, and 
erection of Self-Adhering Sheet Waterproofing for the project and consists of the provision of all plant, 
materials, labor and equipment and the like necessary and/or required for the complete execution of 
all Self-Adhering Sheet Waterproofing as required by schedules, keynotes and drawings, as specified 
herein, and as may be required by conditions and authorities having jurisdiction including, but not 
limited to the following:

1. Modified bituminous sheet (below grade at outside face of foundations walls),
2. Bonded HDPE sheet for vertical applications.
3. Synthetic plastic hydrophilic expanding concrete water-stop.

B. Related Requirements:
1. Division 03 Concrete
2. Division 04 Masonry
3. Division 07 Thermal and Moisture Protection
4. Division 08 Openings

1.3 PREINSTALLATION MEETINGS

A. Pre-installation Conference:  Conduct conference at Project site.

1. Review weather barrier requirements including surface preparation, substrate condition and 
pretreatment, minimum curing period, forecasted weather conditions, special details and sheet 
flashings, installation procedures, testing and inspection procedures, and protection and 
repairs.

1.4 ACTION SUBMITTALS

A. Product Data:  For each type of product.

1. Include construction details, material descriptions, and tested physical and performance 
properties.

2. Include manufacturer's written instructions for evaluating, preparing, and treating substrate.
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B. Shop Drawings:  Show locations and extent of sheet waterproofing and details of substrate joints and 
cracks, sheet flashings, penetrations, inside and outside corners, tie-ins with adjoining waterproofing, 
and other termination conditions.

C. Samples:  For each exposed product and for each color and texture specified, including the following 
products:

1. Mockup for each type of sheet waterproofing.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For Installer.

B. Field quality-control reports.

C. Sample Warranties:  For special warranties.

1.6 QUALITY ASSURANCE

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and 
approved by waterproofing manufacturer.

B. Mockups:  Build mockups to verify selections made under Sample submittals and to set quality 
standards for installation.

1. Build for each typical waterproofing installation including accessories to demonstrate surface 
preparation, crack and joint treatment, corner treatment, and protection.

2. Approval of mockups does not constitute approval of deviations from the Contract Documents 
contained in mockups unless Architect specifically approves such deviations in writing.

3. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion.

1.7 FIELD CONDITIONS

A. Environmental Limitations:  Apply waterproofing within the range of ambient and substrate 
temperatures recommended by waterproofing manufacturer.  Do not apply waterproofing to a damp or 
wet substrate.

1. Do not apply waterproofing in snow, rain, fog, or mist.

B. Maintain adequate ventilation during preparation and application of waterproofing materials.

1.8 WARRANTY

A. Manufacturer's Warranty:  Manufacturer's standard materials-only warranty in which manufacturer 
agrees to furnish replacement waterproofing material for waterproofing that does not comply with 
requirements or that fails to remain watertight within specified warranty period.
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1. Warranty Period:  Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MATERIALS, GENERAL

A. Source Limitations for Waterproofing System:  Obtain waterproofing materials an protection course, 
and molded-sheet drainage panels from single source from single manufacturer.

2.2 MANUFACTURERS

A. Basis of Design: CCW MiraDRI 860/861 Sheet Membrane Waterproofing as manufactured by 
Carlisle Coatings and Waterproofing Incorporated, 900 Hensley Lane, Wylie, Texas 75098, Phone: 
(800) 527-7092 Fax: (972) 442-0076.

B. Other products, as approved by Architect

1. CETCO Building Materials Group, a subsidiary of AMCOL International Corp; 

2. Envirosheet., Meadows, W.R.,Inc; SealTight Mel-Rol.

2.3 PRODUCTS
A.       Self-Adhesive Sheet Membrane Waterproofing: Shall be CCW MiraDRI 860/861consisting of a 
56 mil rubberized asphalt membrane laminated to 4 mil cross-laminated polyethylene film, and shall 
meet or exceed the following requirements:

1.       Tensile Strength: 325 psi minimum, ASTM D 412
2.       Ultimate Elongation: 350% minimum, ASTM D 412
3.       Puncture Resistance: 60 lbs. minimum, ASTM E 154
4.       Permeance: 0.05 Perm maximum, ASTM E 96 (B)
5.       Low Temperature Flexibility: Unaffected at -45oF, ASTM D 1970, 1" mandrel
6.       Tensile to Film: 5000 psi, ASTM D 882
7.       Thickness: 60 mils, ASTM D 3767
8.       Hydrostatic Head: 230 ft., ASTM D 751
9.       Water Absorption: 0.1% by wt., ASTM D 570

B.       For application temperatures between 25 and 65oF, use CCW-861 Sheet Membrane and CCW-
702. For application temperatures above 40°F use CCW MiraDRI 860 sheet membrane and
CCW-702, CCW-714 primer, or CCW-AWP.

2.4 ACCESSORY PRODUCTS

A. Surface Primer: Shall be CCW-702LV Solvent-Based Contact Adhesive, 702WB or Cav-Grip. B. 

http://www.specagent.com/LookUp/?uid=123456886016&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456886020&mf=04&src=wd
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B. Mastic: Shall be CCW-704 Mastic.

C. Sealants: Shall be CCW-703 Vertical Grade Liquiseal7 Membrane, one component approved 
sealant by CCW, CCW-201 two-component Polyurethane Sealant or CCW LM-800XL

D. Backing Rod: Shall be closed-cell polyethylene foam rod.

E. Protection Course: Shall be CCW Protection Board-H or CCW 300H for horizontal surfaces or 
CCW Protection Board-V or CCW 200V for vertical surfaces.

F. Drainage Composite: Shall be CCW MiraDRAIN 6200  as recommended by the manufacturer for 
each condition.

G. Perimeter Drainage System: Where required shall be CCW QuickDRAIN™.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Before any waterproofing work is started the waterproofing applicator shall thoroughly examine all 
surfaces for any deficiencies. Should any deficiencies exist, the architect, owner, or general 
contractor shall be notified in writing and corrections made.

B. Condition of Concrete Surfaces:
1. The concrete surfaces shall be of sound structural grade and shall have a smooth 

finish, free of fins, ridges, protrusions, rough spalled areas, loose aggregate, exposed 
course aggregate, voids or entrained air holes.  Rough surfaces shall receive a well-
adhered parget coat.

2. Concrete shall be cured by water curing method.  Any curing compounds must be of 
the pure sodium silicate type and be approved by the Carlisle representative.

3.       Concrete shall be cured at least 7 days and shall be sloped for proper drainage.
4. Voids, rock pockets and excessively rough surfaces shall be repaired with approved 

non- shrink grout or ground to match the unrepaired areas.
5. Two-stage drains shall have a minimum 3 inch flange and be installed with the 

flange flush and level with the concrete surface.
6.       Surfaces at cold joints shall be on the same plane.

3.2 SURFACE PREPARATION

A. Clean, prepare, and treat substrates according to manufacturer's written instructions.  Provide clean, 
dust-free, and dry substrates for waterproofing application. The concrete surface must be thoroughly 
clean, dry and free from any surface contaminates or cleaning residue that may harmfully affect 
the adhesion of the membrane.

B. Install a 3/4" face, 45 degree cant of CCW-201 Polyurethane Sealant or CCW LM-800XL at all 
angle changes and inside corners including penetrations through the deck, walls, curbs, etc. 
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C. All cracks over 1/16" in width and all moving cracks under 1/16" in width shall be routed out to 1/4" 
minimum in width and depth and filled flush with an approved sealant by CCW or CCW-201 
polyurethane sealant.

D. All expansion joints less than 1" wide shall be cleaned, primed, fitted with a backing rod and 
caulked with CCW-201 Polyurethane Sealant. For larger joints, contact Carlisle representative.

E. Allow all sealant to cure at least overnight.

F. Stir Primer. Apply a thin film of primer 10" wide, centered over sealed cracks and joints, hairline 
cracks, and cold joints.  Apply primer 8" on each side of all corners.  Prime concrete around drain 
flanges.  Allow primer to dry per manufacturer=s recommendations.

G.  Install an 8" wide strip of CCW MiraDRI 860/861centered over joints and cracks.  Install a 12" wide 
strip of CCW MiraDRI 860/861centered over the axis of all corners.

H. Terminate  membrane  around  drains  per CCW  MiraDRI  860 series  details.  Terminate  the 
membrane under the clamping ring. Seal all edges with CCW-704 Mastic. Do not interfere with 
weep holes.

3.3 MODIFIED BITUMINOUS SHEET-WATERPROOFING APPLICATION

A. Priming: Clean surfaces to remove residual dust before priming.  Stir primer.  Apply by spray or 
roller at a rate recommended by manufacturer.    Allow to dry per manufacturer=s recommendation.

B. Horizontal surfaces: Install sheet membrane from low to high point, so that laps will shed water. 
Overlap edge seams 2½”, end laps 5".  Stagger end seams.  Roll in place with an 18 to 24" 
wide, 100 lb. (min.) resilient roller. Ensure that all laps are firmly adhered and that there are no gaps 
or fishmouths.

C. Vertical Surfaces: Apply in lengths of 8' or less.  Overlap edge seams 2½”.  On walls over 8' 
high, apply in 8' sections, starting at the lowest point with the higher section overlapping the 
lower section 5".  Roll in place using firm pressure with a hand roller.

D. Terminations: Consult Carlisle 860-9 Details for proper terminations.   Roll terminating edges 
firmly.  Apply CCW-704 mastic to all terminations and >T= joints. Apply CCW-704 Mastic or 
CCW-703-V Liquiseal to laps at angle changes, extending 9" in each direction.

3.4 INTEGRITY TESTING

A. Test is required for all expanded warranties beyond the standard material warranty of horizontal 
applications.

B. The test can be done with Electronic Vector Mapping or flood testing.  Flood testing requires 2” 
minimum head of water for a period of 24 hours
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3.5 PROTECTION COURSE

A. VERTICAL APPLICATION: Install CCW QuickDRAIN Perimeter Drainage System as the first course 
of drainage composite immediately after membrane has been installed on vertical surfaces.  Install 
CCW MiraDRAIN Drainage Composite (consult CCW for recommendation), CCW Protection 
Board-V Protection Course or CCW 200V on remainder.  Stop drainage composite 6" below final 
grade level.

B. HORIZONTAL APPLICATION: Install CCW MiraDRAIN  Drainage  Composite  (consult CCW for 
recommendation)  or CCW Protection  Board-H  Protection  Course  or CCW  300HV  immediately  
after  flood  testing  on horizontal surfaces.  If flood testing is delayed, install a temporary covering to 
protect the CCW MiraDRI 860/861membrane from damage by other trades.

3.6 PROTECTION, REPAIR, AND CLEANING

A. Do not permit foot or vehicular traffic on unprotected membrane.

B. Protect waterproofing from damage and wear during remainder of construction period from damage 
due to UV light, harmful weather exposures, physical abuse, and other causes.  Provide temporary 
coverings where insulation is subject to abuse and cannot be concealed and protected by permanent 
construction immediately after installation.

C. Correct deficiencies in or remove waterproofing that does not comply with requirements; repair 
substrates, reapply waterproofing, and repair sheet flashings.

D. Clean spillage and soiling from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction.

3.7 WASTE MANAGEMENT

A. Coordinate with Section 01 74 19.

1. Separate and recycle cut-offs and waste materials and material packaging in accordance with 
Waste Management Plan and to the maximum extent economically feasible and place in 
designated areas for recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing.
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area.

END OF SECTION 07 13 26



NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

               BID SET ISSUANCE 
AUGUST 2, 2022

THERMAL INSULATION 07 21 00 - 1 of 10

SECTION 07 21 00 - THERMAL INSULATION 

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This section includes the performance criteria, materials, production, and erection of 
Thermal Insulation for the project.  The work performed under this Section consists of the provision 
of all plant, materials, labor and equipment and the like necessary and/or required for the complete 
execution of all Thermal Insulation as required by the this section, schedules, keynotes and 
drawings including, but not limited to the following:

1. Foam-plastic board insulation.
2. Mineral-wool blanket insulation.
3. Glass fiber blanket insulation.
4. Sprayed polyurethane foam insulation

B. Related Requirements:

1. Division 04 “Masonry”
2. Division 07 “Thermal and Moisture Protection”
3. Division 09 “Finishes”

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

1.4 INFORMATIONAL SUBMITTALS

A. Product test reports.

B. Research/evaluation reports.

PART 2 - PRODUCTS

2.1 MATERIAL, GENERAL

A. Source Limitations:  Obtain insulation materials from single source from single manufacturer.
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B. Must meet NYS Energy Code requirements.

2.2 FOAM-PLASTIC BOARD INSULATION – ABOVE GRADE

A. FOR USE ON ABOVE GRADE CAVITY WALLS: Exterior Insulation: Glass-fiber-reinforced 
enhanced polyisocyanurate foam core sheathing faced with nominal 4 mil embossed blue acrylic-
coated aluminum on one side and 1.25 mil embossed aluminum on the other side, complying with 
ASTM C1289 and meeting the following physical properties:

1. ASTM C1289 Type 1, Class 2
2. Compressive Strength (ASTM D1621): 25 psi, minimum.
3. Aged Thermal Resistance (ASTM C518, measured at Mean Temp of 75F): [R-6.5 at 1 inch] 

[RSI 1.06 per 25 mm] of thickness [with 15 year thermal warranty]
4. Flexural Strength (ASTM C203): Minimum 55 psi.
5. Water Absorption (ASTM C209): Maximum.0.1 percent by volume.
6. Water Vapor Permeance (ASTM E96): <0.03 perms.
7. Maximum Use Temperature: 250 degrees F.
8. Panel Size: 4’-0” wide x 8’-0” long, square edge, shiplap
9. Thickness and Stabilized R-Value: Nominal 2 inch thickness, R-13.0
10. Wall assembly must comply with NFPA 285 - 2012

B. Manufacturers subject to compliance with requirements, provide products by one of the following: 
1. Basis of Design: Dow Chemical Company “THERMAX ci Exterior Insulation.
2. Other comparable products as approved by Architect

C. Accessories:
1. Fasteners: Provide insulated sheathing manufacturer’s recommended polymer or other 

corrosion protective coated steel screw fasteners for anchoring sheathing to metal wall framing. 
Fastener length and size based on wall sheathing thickness.

a. Basis of Design: Rodenhouse, Inc. 2 inch diameter “Thermal-Grip” CI prong washer 
with “Grip-Deck” ceramic- coated, self-drilling screw.

b.Use the Grip-Lok auto-feed fastening system for high speed application 

D. Flashing: Provide insulation manufacturer’s recommended board treatment for sealing joints, 
seams, and veneer tie penetrations through the insulation layer.

a. Acceptable Products: 
1) Dow Chemical Company LIQUIDARMOR-CM commercial liquid flashing and sealant.
2) Dow Chemical Company “WEATHERMATE Straight Flashing 4 inch”width with butyl 

rubber adhesive

E. Wall Opening Flashing: Provide insulated sheathing manufacturer’s recommended flashing sealing 
window and door wall openings.

a. Acceptable Products:
1) Dow Chemical Company LIQUIDARMOR-CM commercial liquid flashing and sealant
2) Dow Chemical Company “WEATHERMATE Straight Flashing 6 inch and 9 inch”, with 

butyl rubber adhesive, at straight opening heads, jambs and sills
3) When greater widths are required for through wall flashings butyl rubber adhesive is 

recommended.

F. Penetration Filler: Provide insulated sheathing manufacturer’s recommended polyurethane foam 
for sealing penetrations of insulated sheathing.
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a. Acceptable Products:
1) Dow Chemical Company “GREAT STUFF PRO Gaps & Cracks” single Component 

polyurethane insulating foam sealant.
2) Dow Chemical Company “GREAT STUFF PRO Window & Door” single-component 

polyurethane low-pressure foam sealant

G. Gap Air Infiltration Filler: Two Component, Quick Cure Polyurethane Foam:
1. Acceptable Products:

a) Dow Chemical Company FROTH-PAK Foam Insulation two component, quick-cure 
polyurethane foam

i) NFPA 286 Approval for Exposed use to the interior of the building without the need for 
a15-min thermal barrier

ii) ASTM E-84 Class A

H. Flexible polyethylene foam gasket strip to reduce air infiltration between a concrete foundation and 
sill plate.

a. Acceptable Products: The Dow Chemical Company “STYROFOAM Sill Seal Foam Gasket

2.3 FOAM -PLASTIC BOARD INSULATION – BELOW GRADE

A. FOR USE BELOW GRADE AND UNDER SLAB: Rigid closed-cell Extruded-Polystyrene Board 
Insulation for Perimeter Foundation Wall Installations

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:

a. Basis of Design: Dow Chemical Company Perimate Square Edge
b. DiversiFoam Products.
c. Owens Corning.
d. Pactiv Building Products.

2. Wall assembly must comply with NFPA 285 - 2012.
3. ASTM C578-92 Type IV, 25 psi (ASTM D 1621-73)
4. Density 1.6 lb/cu. Ft. min
5. Thickness 2” unless otherwise indicated
6. UL classification:  D369.
7. Thermal resistance: 5-year aged R-values of 5.4 and 5.0 min., oF-ft2-h/Btu2/inch at 40oF and 

75oF respectively (ASTM C 518-91). 
8. Water absorption: Max. 0.3% by volume (ASTM C 272-91). 

2.4 MINERAL-WOOL BOARD INSULATION

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Fibrex Insulations Inc.
2. Isolatek International.
3. Owens Corning.
4. Roxul Inc.
5. Thermafiber.

http://www.specagent.com/LookUp/?ulid=952&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798314&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798316&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798312&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798311&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=957&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798273&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798274&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798275&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798277&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798279&mf=04&&mf=04&src=wd
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B. Unfaced, Mineral-Wool Board Insulation (at cavity wall edge of slab, fire-safing conditions):  
ASTM C 612; with maximum flame-spread and smoke-developed indexes of 15 and zero, 
respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics.

C. Foil-faced, Mineral-Wool Board Insulation (at storefront wall edge of slab and spandrel panel 
locations): ASTM C612; faced on one side with foil-scrim or foil-scrim-polyethylene vapor retarder; 
with maximum flame-spread and smoke – developed indexes of 25 and 5, respectively, per ASTM 
E84.

2.5 GLASS-FIBER BLANKET INSULATION

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. CertainTeed Corporation.
2. Guardian Building Products, Inc.
3. Johns Manville.
4. Knauf Insulation.
5. Owens Corning.

B. Unfaced, Glass-Fiber Blanket Insulation:  ASTM C 665, Type I; with maximum flame-spread and 
smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for 
combustion characteristics.

2.6 MINERAL-WOOL BLANKET INSULATION

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Fibrex Insulations Inc.
2. Owens Corning.
3. Roxul Inc.
4. Thermafiber.

B. Unfaced, Mineral-Wool Blanket Insulation:  ASTM C 665, Type I (blankets without membrane 
facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 
50, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics.

2.7 SPRAYED POLYURETHANE FOAM INSULATION 

A. Spray Polyurethane Foam Installer shall be certified by spray foam manufacturer.

B. Pre-Installation Meeting to review spray polyurethane foam methods and procedures related to 
application, including manufacturer’s installation guidelines.

C. Mock-up illustrating typical conditions. Conduct the following tests on the mockup panel:
1. Core density
2. Adhesion between transition sheet membrane and substrate
3. Cohesion or adhesion between sprayed insulation and substrate

http://www.specagent.com/LookUp/?ulid=958&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798280&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798281&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798282&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798283&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798284&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=959&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798285&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798286&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798288&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456798290&mf=04&&mf=04&src=wd
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D. Ventilate area to receive insulation by introducing fresh air and exhausting air continuously during 
any 24 hours after application to maintain non-toxic, unpolluted, safe working condition.

E. Protect workers as recommended by insulation manufacturer.

F. Protect adjacent surfaces and equipment from damage by overspray, fall-out and dusting of 
insulation materials.

G. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
1. Basis of Design: Dow Chemical Styrofoam Spray Polyurethane Foam Insulation (MX Series)
2. Certa Spray Closed Cell Foam Insulation by CertainTeed 
3. Icynene ProSeal MD-C-200v3
4. Substitutions: Approved equal 

H. Spray Polyurethane Foam: Two-component spray polyurethane cellular plastic foam, complying with 
the following methods and meeting the following physical properties:

1. Core Density (ASTM D1622): Minimum 2pcf
2. Thermal Resistance (ASTM C518): 140degreeF/90day Aged R-Value, measured at 75F 

mean Temp:  Minimum R6.0/inch.
3. Flame Spread (ASTM E84, Class A): 25 or less.
4. Smoke Developed (ASTM E84, Class A): 450 or less.
5. Compressive Strength minimum (ASTM D1621, 10% parallel to rise): (20 psi)(182 kPa).
6. Closed Cell Content (ASTM D2856): minimum 95 percent.
7. Water Absorption by Volume maximum.  (ASTM D2842):  2.5 percent.
8. Wall assembly must comply with NFPA 285 - 2012

I. For oily steel surface like Z-bar, roof deck, curtain wall pan, aluminum tube or PVC pipes cleaning,   
etching or a primer may be needed before spraying polyurethane foam. Water Vapor Permeability 
maximum. (ASTM E96): [2.5 perm-inches] [3.6 ng/(Pa.s.m)].

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Comply with insulation manufacturer's written instructions applicable to products and applications 
indicated.

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, 
rain, or snow at any time.

C. Extend insulation to envelop entire area to be insulated.  Cut and fit tightly around obstructions and 
fill voids with insulation.  Remove projections that interfere with placement.

http://www.specagent.com/LookUp/?ulid=959&mf=04&mf=95&src=wd&mf=04&src=wd
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D. Provide sizes to fit applications indicated and selected from manufacturer's standard thicknesses, 
widths, and lengths.  Apply single layer of insulation units to produce thickness indicated unless 
multiple layers are otherwise shown or required to make up total thickness.

3.2 INSTALLATION OF BELOW-GRADE INSULATION

A. On vertical surfaces, set insulation units using manufacturer's recommended adhesive according 
to manufacturer's written instructions.

1. If not otherwise indicated, extend insulation a minimum of 36 inches (915 mm) below 
exterior grade line.

B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written instructions.  
Stagger end joints and tightly abut insulation units.

1. If not otherwise indicated, extend insulation a minimum of 36 inches (915 mm) in from 
exterior walls.

C. Cut insulation to fit snugly around pilasters, projections, curves and irregularities on the wall 
surface. Fill voids with insulation. 

3.3 INSTALLATION OF CAVITY-WALL INSULATION

A. Foam-Plastic Board Insulation:  Install 2” diameter daubs of adhesive spaced approximately 12 
inches (610 mm) o.c. both ways on inside face, and as recommended by manufacturer.  Fit 
courses of insulation between wall ties and other obstructions, with edges butted tightly in both 
directions.  Press units firmly against inside substrates.

1. Supplement adhesive attachment of insulation by securing boards with two-piece wall ties 
designed for this purpose and specified in Section 042000 "Unit Masonry."

2. Wedge insulation from outside wythe of construction with small fragments of masonry 
materials spaced 24" o.c. both ways.

3. Make insulation continuous. Fill all voids

3.4 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION

A. Apply insulation units to substrates by method indicated, complying with manufacturer's written 
instructions.  If no specific method is indicated, bond units to substrate with adhesive or use 
mechanical anchorage to provide permanent placement and support of units.

B. Foam-Plastic Board Insulation:  Seal joints between units by applying adhesive, mastic, or sealant 
to edges of each unit to form a tight seal as units are shoved into place.  Fill voids in completed 
installation with adhesive, mastic, or sealant as recommended by insulation manufacturer.

C. Glass-Fiber or Mineral-Wool Blanket Insulation:  Install in cavities formed by framing members 
according to the following requirements:
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1. Use insulation widths and lengths that fill the cavities formed by framing members.  If more 
than one length is required to fill the cavities, provide lengths that will produce a snug fit 
between ends.

2. Place insulation in cavities formed by framing members to produce a friction fit between 
edges of insulation and adjoining framing members.

3. Maintain 3-inch (76-mm) clearance of insulation around recessed lighting fixtures not rated 
for or protected from contact with insulation.

4. For metal-framed wall cavities where cavity heights exceed 96 inches (2438 mm), support 
unfaced blankets mechanically and support faced blankets by taping flanges of insulation to 
flanges of metal studs.

5. Vapor-Retarder-Faced Blankets:  Tape joints and ruptures in vapor-retarder facings, and 
seal each continuous area of insulation to ensure airtight installation.

a. Exterior Walls:  Set units with facing placed toward as indicated on Drawings.
b. Interior Walls:  Set units with facing placed as indicated on Drawings.

D. Miscellaneous Voids:  Install insulation in miscellaneous voids and cavity spaces where required to 
prevent gaps in insulation using the following materials:

1. Loose-Fill Insulation:  Compact to approximately 40 percent of normal maximum volume 
equaling a density of approximately 2.5 lb/cu. ft. (40 kg/cu. m).

2. Spray Polyurethane Insulation:  Apply according to manufacturer's written instructions.

3.5 INSTALLATION OF INSULATION FOR CONCRETE SUBSTRATES

A. Install board insulation on concrete substrates by adhesively attached, spindle-type insulation 
anchors as follows:

1. Fasten insulation anchors to concrete substrates with insulation anchor adhesive according 
to anchor manufacturer's written instructions.  Space anchors according to insulation 
manufacturer's written instructions for insulation type, thickness, and application indicated.

2. Apply insulation standoffs to each spindle to create cavity width indicated between concrete 
substrate and insulation.

3. After adhesive has dried, install board insulation by pressing insulation into position over 
spindles and securing it tightly in place with insulation-retaining washers, taking care not to 
compress insulation below indicated thickness.

4. Where insulation will not be covered by other building materials, apply capped washers to 
tips of spindles.

3.6 INSTALLATION OF STOREFRONT-WALL INSULATION

A. Install board insulation in storefront-wall construction where indicated on Drawings according to 
curtain-wall manufacturer's written instructions.

1. Hold insulation in place by securing metal clips and straps or integral pockets within window 
frames, spaced at intervals recommended in writing by insulation manufacturer to hold 
insulation securely in place without touching spandrel glass.  Maintain cavity width of 
dimension indicated between insulation and glass.

2. Install insulation where it contacts perimeter fire-containment system to prevent insulation 
from bowing under pressure from perimeter fire-containment system.
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3.7 INSTALLATION OF VAPOR RETARDERS

A. Place vapor retarders on side of construction indicated on Drawings.  Extend vapor retarders to 
extremities of areas to protect from vapor transmission.  Secure vapor retarders in place with 
adhesives or other anchorage system as indicated.  Extend vapor retarders to cover miscellaneous 
voids in insulated substrates, including those filled with loose-fiber insulation.

B. Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs.

1. Fasten vapor retarders to wood framing at top, end, and bottom edges; at perimeter of wall 
openings; and at lap joints.  Space fasteners 16 inches (406 mm) o.c.

2. Before installing vapor retarders, apply urethane sealant to flanges of metal framing 
including runner tracks, metal studs, and framing around door and window openings.  Seal 
overlapping joints in vapor retarders with vapor-retarder tape according to vapor-retarder 
manufacturer's written instructions.  Seal butt joints with vapor-retarder tape.  Locate all 
joints over framing members or other solid substrates.

3. Firmly attach vapor retarders to metal framing and solid substrates with vapor-retarder 
fasteners as recommended by vapor-retarder manufacturer.

C. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor 
retarders with vapor-retarder tape to create an airtight seal between penetrating objects and vapor 
retarders.

D. Repair tears or punctures in vapor retarders immediately before concealment by other work.  
Cover with vapor-retarder tape or another layer of vapor retarders.

3.8 INSTALLATION OF FOAM INSULATION

A. Verify existing conditions are ready to receive work.

B. Ensure surfaces are free of frost, oil, grease, oxidation, dirt, loose paint, loose scale, or other 
deleterious material that would impair bond.

C. Ensure that items required to penetrate sprayed insulation are installed prior to installation of 
sprayed insulation. 

D. Clean area of work prior to application of sprayed insulation. Beginning of application implies 
acceptance of existing conditions.

E. Mask and cover adjacent areas to protect from overspray.

F. Apply any required primers for special conditions as recommended by manufacturer. Prepare 
surfaces within the exterior soffit at the pool to receive sprayed foam insulation where indicated.

G. Cover wide joints with transition sheet membrane as specified in Section 07 27 50.

H. Seal any voids between the existing precast concrete T’s and adjoining building components.

I. Must be installed by manufacturer’s Approved Applicator at time of bidding.
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J. Apply SPF in accordance with ASTM C1029 and manufacturer’s installation guidelines: complying 
with preparation methods.

K. Apply sprayed foam insulation in consecutive layers of not less than ½ inch and not more than 2 
inch thick each to achieve total thickness required (total thickness as indicated per application) for 
a minimum R value of 25.  For light gage steel and extruded polystyrene board first layer should be 
a skim coat of (12 mm) (½ inch) before adding extra layers. Ensure the substrate is well supported.

L. Avoid formation of sub-layer air pockets.

M. Apply product in overlapping layers, so as to obtain a smooth, uniform surface.

N. Maintain 3 inch clearance around chimneys, heating vents, steam pipes, recessed lighting fixtures 
and other heat sources.

O. Do not apply Product to inside of exit openings or electrical junction boxes.

P. Conduct field inspection and testing in accordance with manufacturers and general contractors 
instructions.

Q. Test completed application daily for core density and cohesion/adhesion to substrate.  Record 
results daily in daily work records.

R. Site Tolerances: Maximum Variation in Applied Thickness:  minus 1/4 inch, plus 5/8 inch.

S. Remove overspray from non-prescribed surfaces without causing damage to surfaces.

T. Remove protective covers from adjacent surfaces.

U. Protect completed installation from damage Repair as required.

V. Any open flame or welding shall not be in contact with the Spray Polyurethane Foam.

W. All plastic insulation must be protected from interior occupancy space by an approved thermal 
barrier to meet the requirements of local Building Codes.

3.9 WASTE MANAGEMENT

A. Coordinate with Section 01 74 19.
1. Separate and recycle cut-offs and waste materials and material packaging in accordance 

with Waste Management Plan and to the maximum extent economically feasible and place 
in designated areas for recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing.
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area.

END OF SECTION 07 21 00
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SECTION 07 27 13 – FIRE RESISTANT, SELF-ADHERING MEMBRANE AIR & VAPOR BARRIERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1.2 SECTION INCLUDES

A. A self-adhered membrane and accessory products of fire-resistant composition for use as an air and 
vapor barrier in exterior walls.

B. Materials and installation to bridge and seal the following air leakage pathways and gaps:
1.      Connections of the walls to the roof air barrier
2.      Connections of the walls to the foundations
3.      Seismic and expansion joints
4. Openings and penetrations of window frames, door frames, store front, curtain wall
5.      Barrier pre-cast concrete and other envelope systems
6.      Door frames Piping, conduit, duct and similar penetrations
7.      Masonry ties, screws, bolts and similar penetrations
8.      All other air leakage pathways through the walls

1.3 RELATED SECTIONS

A. Section 03 30 00 Cast-in-place Concrete

B. Section 04 20 00 Unit Masonry

C. Section 07 21 00 Thermal Insulation

D. Section 07 53 23 EPDM Roofing

E. Section 07 921 00 Joint Sealants

F. Section 08 12 55 Fiberglass Reinforced Polyester Doors

G. Section 08 41 13 Aluminum Framed entrances and storefronts 

H. Section 09 29 00 Gypsum Board

1.4 REFERENCES

A. American Association of Textile Chemists and Colorists (AATCC) Test Method 127. “Water 
Resistance – Hydrostatic Pressure Test”
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B. American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) Standard 
90.1-2010 “Energy Standard for Buildings Except Low-Rise Residential Buildings”

C. ASTM C 920 Standard Specification for Elastomeric Joint Sealants

D. ASTM C 1305 Standard Test Method for Crack Bridging Ability of Liquid-Applied Waterproofing 
Membrane

E. ASTM D 882 Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers – 
Tension

F. ASTM D 1876 Standard Test Method for Peel Resistance of Adhesive

G. ASTM D 1970 Standard Specification for Self-Adhering Polymer Modified Bituminous Sheet 
Materials Used as Steep slope roofing Underlayment for Ice Dam Protection

H. ASTM D 4073 Standard Test Method for Tensile-Tear Strength of Bituminous Roofing Membranes

I. ASTM D 4541 Standard Test Method for Pull-Off Strength of Coatings Using Portable Adhesion 
Testers

J. ASTM E 84 Standard Test Method for Surface Burning Characteristics of Building Materials

K. ASTM E 96 Standard Test Methods for Water Vapor Transmission of Materials.

L. ASTM E 154 Standard Test Methods for Water Vapor Retarders used in Contact with Earth under 
Concrete Slabs, on Walls or as Ground Cover

M. ASTM E 783 Standard Test Method for Field Measurement of Air Leakage Through Installed Exterior 
Windows and Doors

N. ASTM E 1105 Standard Test Method for Field Determination of Water Penetration of Installed 
Exterior Windows, Skylights, Doors, and Curtain Walls by Uniform or Cyclic Static Air Pressure 
Difference.

O. ASTM E 1354 Standard Test Method for Heat and Visible Smoke Release Rates for Materials and 
Products Using an Oxygen Consumption Calorimeter

P. ASTM E 2178 Standard Test Method for Air Permeance of Building Materials

Q. ASTM E 2357 Standard Test Method for Determining Air Leakage of Air Barrier Assemblies

R. National Fire Protection Association (NFPA) 285 Standard Fire Test Method for Evaluation of Fire 
Propagation Characteristics of Exterior Non-Load-Bearing Wall Assemblies Containing Combustible 
Components 

1.5 MEETINGS

A. Preinstallation Conference:  Conduct conference at Project site.
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1. Review air-barrier requirements and installation, special details, mockups, air-leakage and bond 
testing, air-barrier protection, and work scheduling that covers air barriers.

1.6 SUBMITTALS

A. Product Data:  For each type of product.

1. Include manufacturer's written instructions for evaluating, preparing, and treating substrate; 
technical data; and tested physical and performance properties of products.

B. At bid submission, provide evidence to the Architect of installer qualification by the air & vapor barrier 
manufacturer.

C. Shop drawings showing locations and extent of air & vapor barrier and details of all typical 
conditions.

D. Manufacturer’s list and description of wall assemblies, incorporating product, tested per NFPA 285

E. Manufacturer's technical data sheets and material safety data sheets for product and accessories.

F. Manufacturer's installation instructions.

G. Certification of compatibility by manufacturer, listing all materials on the project with which the 
product and accessories may come into contact.

H. Sample of product and transition membrane, minimum 2 inch by 3 inch size.

1.7 PERFORMANCE REQUIREMENTS

A. Installed product and accessories constitute a continuous air barrier, as described in ASHRAE 
Standard 90.1-2010 Section 5.4.3.1

B. Installed product and accessories shall perform as a liquid water drainage plane flashed to discharge 
to the exterior any incidental condensation or water penetration.

C. Installed product and accessories shall exhibit an air leakage rate, infiltration and exfiltration modes, 
measured after pressure cycling, not to exceed 0.2 L/s*m2 at 75 Pa (0.040 CFM/ft2 at 1.57 PSF) 
according to ASTM E 2357.

D. Installed product and accessories shall perform as a vapor barrier, installed on the predominantly 
warm side of the insulation.

E. For Type I, II, III and IV construction: Installed product and accessories shall be evaluated to NFPA 
285 in wall assemblies of Project.
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F. Product shall consist of nominal 0.040 inch (40 mils) thickness composite membrane consisting of an 
aluminum-faced cross-laminated high density polyethylene sheet laminated with a styrene-
butadiene-styrene modified asphalt adhesive.

G. Product shall meet the following requirements:

REQUIREMENT RESULT TEST METHOD
Air Permeance Not more than 0.02 L/s*m2 at 75 Pa 

(0.004 CFM/ft2 at 1.57 PSF)
ASTM E-2178 

Tensile Strength Not less than 40 lbf per inch ASTM D-882
Puncture Resistance Not less than 50 lbf ASTM E 154
Tear Initiation and 
Propagation

Not less than 30 lbf, machine direction 
and cross direction

ASTM D 4073

Low Temperature 
Flexibility

No cracking at minus 20 degrees F, 1 
inch mandrel

ASTM D 1970

Fastener Sealability No water leaking through fastener 
penetration after 24 h.

ASTM D 1970

Water Resistance Membrane specimen including a lap 
shall resist a 55 cm (22 inch) column 
of water for 5 hours, no leaking or wet 
through.

AATCC-127, modified 
static head generated 
with 5”diameter PVC pipe 
sealed to specimen 

Pull Adhesion Not less than 16 lbf per square inch 
(or report value at substrate failure) 
on glass-faced gypsum sheathing and 
concrete masonry unit, substrate 
prepared with contact adhesive

ASTM D 4541, modified 4 
inch puck

Lap Adhesion Not less than 5 lbf per inch of width ASTM D 1876
Water Vapor Permeance Not more than 0.1 Perm ASTM E-96, Method B  
Surface Burning 
Characteristics.

Flame Spread Index: 
Not more than 25
Smoke Generation Index: 
Not more than 450

ASTM E 84, sample 
tested at full coverage, 
cement board substrate, 
including surface 
preparation

Measurement of Heat 
Release Rate by
Cone Calorimeter

Effective Heat of Combustion of 0 
MJ/kg or less
Peak heat release rate of 6.67 kW/m2  
or less
Total heat release rate of 1.1 MJ/m2  
or less

ASTM E 1354, 
membrane applied to 
glass-faced gypsum 
sheathing, including 
surface preparation. 50 
kW/m2 heat flux.

1.8 QUALITY ASSURANCE

A. Installer Qualifications:  Shall be experienced in applying the same or similar materials and shall be 
specifically approved in writing by Manufacturer.

B. Single-Source Responsibility:  Obtain product and accessories from single manufacturer.
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C. Product and Accessories shall comply with all state and local regulations controlling use of volatile 
organic compounds (VOCs).

D. Pre-Installation Meeting:  Convene one week prior to commencing Work of this Section.

E. Field-Constructed Mock-Ups:  Prior to installation on Project, apply Product and Accessories on 
mock-up to verify details under shop drawing submittals, to demonstrate tie-ins with adjoining 
construction and other termination conditions and to become familiar with properties of materials in 
application: 

F. Construct typical exterior wall panel, 8 feet long by 8 feet wide, incorporating back-up wall, cladding, 
window and doorframe and sill, insulation, flashing; illustrating interface of materials and seals

G. Test mock-up in accordance with ASTM E 783 and ASTM E1105 for air and water infiltration

H. Cooperate and coordinate with the Owner's inspection and testing agency.  Do not cover any 
installed Product unless it has been inspected, tested and approved.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Remove and replace liquid materials that cannot be applied within their stated shelf life.

B. Refer to current Product MSDS for proper storage and handling.

C. Deliver materials to the job site in undamaged and original packaging indicating the name of the 
manufacturer and product.

D. Store roll materials on end in original packaging. Protect rolls from direct sunlight until ready for use.

E. Store air barrier membranes, adhesives and primers at temperatures of 40 degrees

F. Protect stored materials from direct sunlight.

G. Keep solvent away from flame or excessive heat.

1.10 FIELD CONDITIONS

A. Do not apply product or accessories during rain or accumulating snowfall.

B.  Apply product and accessories within approved ambient and substrate temperature range stated in 
manufacturer’s literature.

C. Do not apply product or accessories over incompatible materials.

D. Observe safety and environmental measures indicated in manufacturer’s MSDS, and mandated by 
federal, state and local regulations.
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1.11 WARRANTY

A. System Warranty: Provide the manufacturer’s five (5) year system warranty, including the primary 
air/vapor barrier and installed accessory sealant and membrane materials which fail to achieve air 
tight and watertight seal, exhibit loss of adhesion or cohesion, or do not cure. 

PART 2 - PRODUCTS

2.1 FIRE-RESISTANT, SELF-ADHERING MEMBRANE AIR & VAPOR BARRIERS

A. TO BE INSTALLED FOR ALL ABOVE-GRADE WALLS OVER TOP OF THE DENSGLASS GOLD 
SHEATHING 

B. Basis of Design: Fire Resist™ 705 FR-A by Carlisle Coatings & Waterproofing, Incorporated (CCW).  900 
Hensley Lane, Wylie, TX 75098.  Phone 1-800-527-7092.  Website http://www.carlisleccw.com 

C.     Other comparable manufacturers and products, as approved by Architect.

2.2 ACCESSORIES

A. Provide from same manufacturer as air barrier membrane

B. Detail Flashing: Similar composition to air barrier membrane.  Factory slit to convenient sizes.
1.  CCW: Fire Resist 705 FR-A
2. Others: As specified by air barrier membrane manufacturer

C. Contact Adhesive: Liquid or spray-applied for preparing surfaces accepting air barrier membrane
1. CCW: CCW-702 Solvent-Based , CCW-702 LV VOC Compliant, Solvent-Based, CCW-702 WB 

Water-Based or CAV-GRIP™ Aerosol Spray
2.  Others: As specified by air barrier membrane manufacturer

D. Detail Mastic: 1-part material for sealing details.  Installation over air barrier membrane.
1.  CCW: Universal Single Ply Sealant
2. Others: As specified by air barrier membrane manufacturer

E. Transition Membrane: Tough, elastomeric sheet capable of bridging a 1” gap. Minimum 60 mils 
thickness  
1. CCW: SURE-SEAL Pressure-Sensitive Elastoform.
2. Others: As specified by air barrier membrane manufacturer

F. Fill Compound: 2-part chemical cure sealant, compatible with adhesive side of air barrier membrane.
1. CCW: CCW-703 V Modified polyurethane, 2-part or CCW-201 Polyurethane, 2-part
2. Others: As specified by air barrier membrane manufacturer

http://www.carlisleccw.com/
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2.3 RELATED MATERIALS

A. Polyurethane Sealant: used for sealing membrane surface defects, penetrations and terminations :
1. Approved by CCW: Sonneborn NP-1, Dymonic FC, S-M 7100 Permathane Pro-Installer by 
Schnee-Morehead Div, ITW or Xtra-Bond 7500 TX by Premiere Industrial Supply

2. Others: As specified by air barrier membrane manufacturer

B. Silicone Sealant: used for sealing fenestration to air barrier membrane, surface defects and 
penetrations
1. Approved by CCW: Dow-Corning 758, 790, 791 or 795 or Pecora AVB Silicone, 890, 891 or 895 or 
GE Silpruf or Silpruf LM
2. Others: As specified by air barrier membrane manufacturer

C. Polyurethane Foam Sealant: used for sealing gaps around fenestration and other penetrations
1. Approved by CCW: Great Stuff by Dow Chemical Company, FireBlock Gun Foam by TVM Building 
Products or Fireblock Foam Sealant  by FOMO
2. Others: As specified by air barrier membrane manufacturer

D. Insulation Adhesive: used for bonding foam board insulation to air barrier membrane
1. Approved by CCW for polyisocyanurate insulation: LM 800 XL or CAV-GRIP Spray Contact 
Adhesive by Carlisle Coatings & Waterproofing Incorporated
2. Approved by CCW for extruded polystyrene insulation: CAV-GRIP Spray Contact Adhesive by 
CCW, QB-300 Multi-Pupose Construction Adhesive by OSI or PL-300 VOC Foamboard Adhesive by 
Loctite
3. Others: As specified by air barrier membrane manufacturer

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions affecting installation of the air & vapor barrier and 
accessory products for compliance with requirements.  Verify that surfaces and conditions are 
suitable prior to commencing Work of this section.  Do not proceed with installation until 
unsatisfactory conditions have been corrected.

B. Verify that wall assemblies are dried in, such that water intrusion will not occur from above, behind or 
around the air barrier installation.

C. Concrete shall be cured for a minimum of seven days. It shall be smooth, with sharp protrusions such 
as form joints ground flush.  Honeycomb and holes/cracks exceeding ¼ inch across shall be filled 
with grout or mortar.

D. Surfaces shall be sound, dry and free of oil, grease, dirt, excess mortar or other contaminants.

E. Surfaces shall be supported and flush at joints without large voids or sharp protrusions.
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F. Mortar joints shall be struck flush and shall be free of voids exceeding ¼ inch across.  Mortar 
droppings shall be removed from brick ties and all other surfaces accepting air barrier.

G. Sheathing boards shall be flush at joints, with gaps between boards according to building code and 
sheathing manufacturer’s requirements.  Sheathing boards shall also be securely fastened to the 
structure with proper fastener type, technique and spacing according to building code and sheathing 
manufacturer’s requirements.  Sheathing boards shall be repaired or replaced if inspection reveals 
moisture damage, mechanical damage or if sheathing boards have exceeded the exposure duration 
or exposure conditions as required by the sheathing manufacturer.

H. Plywood, OSB, lumber or pressure-treated wood moisture content, measured with a wood moisture 
meter in the core of the substrate, shall be below 20%.

I. Inform Architect [Consultant] [Owner] in writing of 
1. Cracks in concrete and masonry.
2. Gaps or obstructions such as steel beams, angles, plates and projections which cannot be spanned 
or covered by Product or Accessories.
3. Anticipated problems applying Product and Accessories over substrate.

3.2 SURFACE PREPARATION

A. Concrete masonry unit (CMU) wall shall be prepared as follows to accept the air & vapor barrier:
1.   Surfaces shall be free of contaminants such as grease, oil and wax on surfaces to receive 

membrane
2.   The CMU surfaces shall be free from projections.
3.   Strike all mortar joints flush to the face of the concrete block.
4.   Fill all voids and holes greater than ¼ inch across at any point with mortar, sealant or other 

approved fill material.
5.   Surface irregularities exceeding ¼ inch in height or sharp to touch shall be ground flush or 

made smooth.
6.   Fill around all penetrations with mortar, sealant or other approved fill material and strike flush.
7.   If the surfaces cannot be made smooth to the satisfaction of the Architect, it will be the 

responsibility of the trade to alternatively apply a parge coat (typically one part cement to three 
parts sand) over the entire surface to receive Air & Vapor Barrier Membrane

8.   Remove mortar droppings on brick ties, shelf angles, brick shelves or other horizontal 
obstructions.

B. Fill cracks, gaps and joints exceeding ¼ inch width with fill compound or paintable sealant.

C. Fill rough gaps around pipe, conduit and similar penetrations with mortar, non-shrink grout, fill 
compound or polyurethane foam sealant shaved flush.

D. Apply a ¾ inch cant of fill compound at the intersection of the base of the wall and the footing.
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3.3 INSTALLATION

A. Apply product over opaque wall surfaces as indicated in Project.

B. Allow sealants used during surface preparation to cure fully before applying product.  

C. Apply contact adhesive to all surfaces accepting product, according to manufacturer’s instructions.  

D. Apply product to prepared surfaces according to manufacturer’s instructions and drawings.

E. Sequence installation to provide shingled laps.  Lap neighboring sheets 2 inches minimum.

F. Install detail flashing or transition membrane according to manufacturer’s drawings and instructions 
at expansion joints, seismic joints, mechanical/electrical penetrations and similar conditions.

G. Install detail mastic, polyurethane sealant or silicone sealant covering non-water shedding laps, 
penetrations and similar surface defects.

3.4 SCHEDULE

A. Wall substrates and roof or temporary roof shall be in place, effectively enclosing interior space, 
before proceeding with air barrier installation.

B. Seal penetrations made through installed product according to manufacturer’s 
instructions and drawings.

C. Seal fenestration to product with detail membrane, transition membrane, polyurethane sealant, 
silicone sealant or polyurethane foam sealant according to Project drawings

D. Through-wall flashing may be installed before or after product.  Seal termination of metal through-
wall flashing to product with 6 inch wide detail flashing.

E.        Cladding shall be installed after product.

F. Rigid or semi-rigid insulation installed over product shall be attached with insulation adhesive and 
mechanical fastening according to insulation manufacturer and air barrier manufacturer’s 
instructions.

G. Sequence Work to enable air barrier continuity at wall-to-foundation, shelf angle, wall-to-roof, 
fenestration, different wall assemblies and other conditions providing challenges to air barrier 
continuity.
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3.5 REPAIR AND PROTECTION

A. Protect from damage during application and remainder of construction period.

B. Inspect before covering.  Repair or replace damaged material according to manufacturer’s literature.

C. Product and accessories are not designed for permanent exposure.  Cover with insulation or 
exterior cladding as soon as schedule allows.

D. Outdoor exposure of installed product and accessories shall not exceed 180 days.

3.6 WASTE MANAGEMENT

A. Coordinate with Section 01 74 19.

1. Separate and recycle cut-offs and waste materials and material packaging in accordance with 
Waste Management Plan and to the maximum extent economically feasible and place in 
designated areas for recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing.
3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in 

designated area.

END OF SECTION 07 27 13
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SECTION 07 53 23 - EPDM ROOFING

PART 1 - GENERAL

1.1 SUMMARY

A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, 
testing and services necessary to complete the work of EPDM Roofing, as shown on the 
schedules, keynotes, drawings, as specified herein, and as may be required by conditions and 
authorities having jurisdiction, including, but not limited to, the following:

1. Remove and legally dispose of existing gravel surfacing, roofing, insulation, the vapor 
barrier, underlayment, wood blocking, and flashing.  Clean all residual material from the 
surface of the deck, and the flutes of the steel deck.

2. Install a new fully adhered unreinforced 60 mil thick EPDM roofing system, including a 
vapor barrier on concrete deck areas, insulation, a cover board, flashings, stripping and 
related accessories. 

3. Provide any miscellaneous mechanical, electrical, hoisting and other work needed, and 
remove, adjust, modify, reset and reconnect existing roof-mounted and roof-penetrating 
devices.

4. Install new flashings at the roof drains, and all roof-mounted and roof-penetrating 
equipment.

5. Disconnect and remove abandoned mechanical equipment and curbs, and infill the roof 
deck.

6. Refasten loose sections of existing metal deck with self drilling / tapping screws as Base 
Bid work.

7. Alert the Architect and Owner and replace deteriorated sections of existing metal deck as 
extra work, after receiving direction from them. 

B. Related Requirements

1. Rough Carpentry - Section 06 10 00 
2. Sheet Metal Flashing & Specialties - Section 07 62 00 
3. Roof Accessories - Section 07 72 00

1.2 CODE APPROVAL REQUIREMENTS

A. Install roofing and insulation system components to meet the following minimum requirements:

1. New York State Uniform Fire Prevention and Building Code.
2. Underwriters Laboratories Inc. Class A external fire rating for Roof Covering Materials.
3. ASCE 7-16 minimum uplift resistance, calculated using a safety factor of 2

B. Provide written certification from the Manufacturer, before beginning work, to confirm the roofing 
system meets these requirements.

1.3 QUALITY ASSURANCE

A. Installer Qualifications:
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1. A firm (Installer) with at least 5 continuous years experience performing EPDM roofing 
work similar to that required for this project, employing personnel skilled in the specified 
work. 
a. The Installer shall directly employ the personnel performing the work of this section. 
b. The Installer shall have a full time supervisor/foreman on the roof when roofing work 

is in progress.  The Supervisor shall have a minimum of 5 years experience in EPDM 
roofing work similar in nature and scope to this project, and speak fluent English.

2. The Installer shall provide a reference list of at least three projects of comparable size and 
similar design, within a fifty mile radius of this project, which may be observed by 
representatives of the Owner:

a. The reference list shall include the completion date, a description of the work 
performed, the Owner’s name - contact person - phone number and address and the 
Architect’s name - contact person and phone number.

b. The Installer shall provide the reference list prior to contract award if requested.  

3. The Installer shall be acceptable to or licensed by the Manufacturer of the primary roofing 
materials, and provide written certification from the Manufacturer to confirm this prior to 
award if requested. 

B. Material Quality: Obtain each product, including the vapor barrier, insulation, cover board, 
EPDM roofing and flashing, and the cements, primers and adhesives from a single 
Manufacturer, which has manufactured the same products in the United States of America for 
not less than 5 continuous years.

C. Pre-Work Conference:  Meet at the project site approximately 10 days prior to starting work, 
with the Architect, Owner and other representatives concerned about the work, to discuss the 
following:

1. How the existing building will be kept watertight as old roofing is removed and the work 
progresses.

2. How new roofing will be coordinated with the installation of related building components, 
including the drains and mechanical equipment, the vapor barrier, insulation, cover board, 
flashings and other items to provide a watertight installation.

3. Generally accepted industry practice, the Manufacturer's instructions for handling and 
installing his products, and specified work requirements. 

4. The condition of the existing and new substrates (decks), curbs, penetrations and other 
preparatory work needed. 

5. Submittals, both completed and yet to be completed.
6. The construction schedule, forecast weather, availability of materials, personnel, 

equipment and facilities needed to proceed and complete the work on schedule.
7. A schedule for Manufacturer and Architect inspections.

1.4 SUBMITTALS 

A. Submit the following items far enough in advance to obtain approval prior to performing any 
work:

1. Written certification from the Manufacturer which states that the Installer is acceptable or 
licensed to install the specified roofing; if not previously provided.

2. Manufacturer’s installation instructions and technical data sheets for each component of 
the roofing system.  Material sample submittals are not needed or wanted. 

3. Samples of the Contractor’s and Manufacturer’s guarantee/warranty forms.
4. Technical submittals shall be prepared and made by the firm that will perform the actual 

work.
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5. Payment requisitions will not be processed until all submittals are received and approved.

1.5 JOB CONDITIONS (CAUTIONS & WARNINGS)

A. Do not use oil base or plastic roof cement with EPDM roofing.  Do not allow waste products, 
(petroleum grease or oil, solvents, vegetable or mineral oil, animal fat) or direct steam venting to 
come in contact with any roofing, insulation or flashing product.  Do not expose EPDM roofing 
and accessories to a temperature in excess of 175 degrees Fahrenheit.

B. Splice cleaner, primer, cements and bonding adhesives are flammable.  Do not breathe vapors 
or use near fire or flame or in a confined or unventilated area.  Dispense only from a UL listed or 
approved safety can.

C. Remove empty adhesive and solvent containers and contaminated rags from the roof and 
legally dispose of them daily.

D. Do not apply adhesives adjacent to open ventilation system louvers, or windows.  Temporarily 
cover the louvers and windows with 6 mil fire retardant polyethylene and prevent adhesive 
odors from entering the building.  Remove temporary covers at the end of each days work.

1.6 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Deliver material to the site in the Manufacturer's original and unopened packaging, bearing 
labels which identify the products and Manufacturers, with the labels intact and legible.

B. Cover all stored materials, except rolls of EPDM and sealed cans of adhesives, with watertight 
tarpaulins installed immediately upon delivery.

C. Immediately remove any insulation or cover board which gets wet from the job site.

D. Do not overload the structure when storing materials on the roof.

E. Store and install all material within the Manufacturer’s recommended temperature range.

1.7 GUARANTEE/WARRANTY

A. Provide a written Manufacturer's "Full System Guarantee/Warranty" which warrants that the 
roofing system, including the insulation, cover board, EPDM roofing and flashings, will remain in 
a watertight condition for a twenty year period beginning upon Final Completion. 

1. Guarantee/Warranty coverage shall remain in effect for gust wind speeds up to 72 miles 
per hour, measured at ground level at the site.

2. Guarantee and Warranty coverage shall have no dollar value limit.

B. Provide a Contractor's written Guarantee which warrants that all work will remain free of 
material and workmanship defects and in a watertight condition for a five year period beginning 
upon Final Completion:

1. Defective work includes but is not limited to the following types of failure: leakage, adhesive 
separation, delamination, lifting, loosening, splitting, cracking, and undue expansion.
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2. The Contractor's Guarantee shall provide that the Contractor will make the repairs and 
modifications necessary to enable the work to perform as warranted at his own expense:

3. The Guarantee shall include the removal and replacement of items or materials installed as 
part of the original work, if removal is needed to affect guaranteed repairs.

C. Manufacturer's and Contractor's Guarantees/Warranties shall be issued no more than 30 days 
before the satisfactory completion of punch list work.  

D. Guarantees/Warranties shall include the removal and replacement of items or materials 
installed as part of the original work, if removal is needed to make warranty repairs.

E. Guarantee/Warranty coverage may be cancelled, for the affected portion of the roof, if the work 
is damaged by winds in excess of 72 mph, by hail, lightning, insects or animals, by failure of the 
structural substrate, by exposure to harmful chemicals, by other trades on the roof, or by 
vandalism, or if the Owner fails to maintain the roof in accordance with, or makes roof 
alterations contrary to, the Manufacturer’s printed recommendations.

F. Guarantee/Warranty coverage shall be reinstated, for the remainder of the original period; if the 
Owner restores the roof to the condition it was in prior to the damage occurring.

G. The Contractor’s Surety Company may add a rider to the Performance Bond which clarifies that 
Bond Coverage expires two years after Final Completion; i.e., Performance Bond Coverage 
does not run for the entire five year term of the Contractor’s Guarantee.   

1.8 SUBSTITUTIONS

A. The following factors will be considered when evaluating a possible alternative to the roofing 
system specified:

1. The wording and intent of the warranty to be issued.
2. The financial status, numbers of years in business, and stability of the entity that will issue 

the warranty.
3. A reference list of at least five completed similar projects of comparable size, with a 

successful functional history of at least five years, within an approximate fifty mile radius of 
the Project.

4. Technical aspects of the system, especially relating to durability, serviceability and 
performance.

5. The capacity and history of the Manufacturer in providing technical response, on-site 
inspections and assistance.

6. The availability and prior experience of local authorized applicators, within a 50 mile radius 
of the project, to install and maintain the proposed alternate system.

7. The willingness and history of the Manufacturer in responding to warranty claims previously 
made by the Owner, Architect or any Consultant involved in this project.

PART 2 - PRODUCTS

2.1 GENERAL

A. EPDM roof system components are specified as products of Firestone Building Products 
Company to establish a standard of quality.  Equal products and systems from Carlisle SynTec 
will be accepted.

B. Primary products required for this project include:
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1. Vapor barrier
2. Roof insulation
3. Cover board
4. EPDM roofing
5. Primers and adhesives
6. Sealants
7. EPDM flashing
8. Fasteners

2.2 VAPOR BARIER

A. 154 mm thick smooth surfaced APP modified bitumen sheet suitable for torch application over 
ASTM D 41, Type II asphalt primer applied on concrete deck surfaces.

2.3 INSULATION:

A. Isocyanurate – Rigid cellular polyisocyanurate boards with fibrous felt/fiberglass mat facers, 
minimum compressive strength 20 psi, meeting ASTM C1289-01, Type II, Class1, Grade 2, as 
manufactured by Firestone under the trade name of “ISO 95+ Isocyanurate Insulation”.

1. Flat insulation sloped as shown on the roof plan.
2. Crickets sloping 1/4 and 1/2 inch per foot.

2.4 GYPSUM COVER BOARD: 

A. 1/4 inch thick fire resistant gypsum board decking with inorganic glass mat facers and a water 
resistant core, formulated in 48 x 96 inch square edge boards, UL Class A, meeting ASTM C-
1177, manufactured under the trade name Dens-Deck.

2.5 INSULATION ADHESIVE:

A.  Two component low rise polyurethane foam adhesive, installed with a mixing extruding Pace-
Cart dispenser, or with a pleural heated foam rig, Firestone I.S.O. Adhesive intended for 
application at the temperatures that will be encountered.

B. Do not use twin cartridge adhesive except on very small isolated sections of roof.

2.6 EPDM

A. Unreinforced 60 mils thick, fire retardant, EPDM (Ethylene Propylene Diene Monomer) sheet 
membrane conforming to the following minimum physical properties.

PROPERTY TEST METHODSPECIFICATION

Color — Gray/Black
Tensile Strength ASTM D-412 1305 psi min.
Elongation ASTM D-412 300% min
Tear Strength ASTM D-624 150 lb/in min
Ozone Resistance ASTM D-1149 No cracks,7 days/100

pphm/100ºF/50% strain
Heat Aging ASTM D-573 1200 psi min@ 200% 

elongation/4 wks/240ºF
Brittleness Temperature ASTM D-746 -49ºF
Water Vapor Permanence ASTM E-96 2.0 perm max
Thickness ASTM D-412 60 mils plus/minus 6 mils
Fire Retardant UL Class A
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2.7 RELATED MATERIALS

A. Cleaners, adhesives, sealants, caulking and fasteners furnished by the EPDM system 
Manufacturer and as listed below. Use low VOC adhesives and cleaners as required by 
regulations in effect at the time of application. 

1. Stripping:  90 mil thick 5 inch and 9 inch wide self adhering flashing, consisting of 45 mils of 
semi-cured EPDM factory laminated to 45 mils of cured seaming tape.

2. Bonding Adhesive:  High strength contact adhesive.

3. Splice Adhesive:  High strength synthetic polymer based contact cement formulated 
specifically to splice EPDM sheets.

4. Lap Sealant:  EPDM rubber based gun grade sealant.

5. Water Block Seal:  One component low viscosity butyl rubber sealant.

6. Pre-Molded Pipe Flashing:  Pressure sensitive prefabricated flashings with pre-applied 
adhesive.

7. Pourable Sealer:  Two component, solvent free polyurethane based sealant.

8. Reinforced Perimeter Fastening Strips:  .030 inch thick reinforced cured EPDM.

9. Seam Tape Primer:  Synthetic rubber polymer based primer designed to clean and prime 
seam tape spice areas prior to installing the tape.

10. Seam Splice Tape:  Nominal 30 mil thick cured polymer self adhesive tape with release 
paper carrier, 6 inches wide.

11. Plates and Bars:  Galvanized and corrosion resistant specialty products.

12. Fasteners:  #14 Fluorocarbon polymer coated heavy duty screws.

PART 3 - EXECUTION

3.1 GENERAL

A. Construct the new roofing system in a watertight, workmanlike manner, meeting the guarantee 
requirements specified herein; in strict accordance with the drawings and in conformance with 
the Manufacturer's requirements, except as enhanced in this specification.

B. Perform work in areas with roof mounted mechanical equipment, so the work coincides with 
equipment shutdown periods and does not affect building occupants.  Temporarily cover and 
protect equipment openings, and windows adjoining the work area, with 6 mil fire retardant 
polyethylene, so dirt, dust and odors do not enter the equipment or building.  Remove covers at 
the end of each workday, and as soon as roof work is complete.

C. Clean the surface on which roofing system components will be applied, of all laitance, dirt, oil, 
grease or other foreign matter which would in any way affect the quality of the installation. 
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D. Install roof system components on dry surfaces only. Do not install any items when weather 
conditions and outside temperatures are not suitable in accordance with the Manufacturer's 
recommendations.

E. Complete all work in sequence as quickly as possible so that as small an area as practicable is 
in the process of construction at any one time.  Complete the entire area of work begun each 
day, the same day, and make all exposed edges watertight at the end of each day's work.

3.2 SUBSTRATE INSPECTION

A. Remove existing roofing, insulation, flashings, underlayment material and the vapor barrier as 
indicated, and carefully check the existing deck.  To be an acceptable surface for the new 
roofing system, it is to be well secured to the underlying structure and not rotted or otherwise 
deteriorated.

B. Immediately notify the Architect and Owner by telephone and in writing if defects in the 
substrate are discovered.

C. Maintain the building watertight in the interim, but do not proceed with the installation of new 
roofing until defects have been corrected.

3.3 DECK REPAIR & REPLACEMENT

A. Refasten loose sections of steel deck using self drilling / tapping screws as Base Bid work 

B. Steel deck replacement:

1. Alert the Owner and Architect if deteriorated steel decking is encountered, maintain the 
building watertight in the interim, and obtain direction before continuing with the work. 

2. Remove damage decking across the entire width of individual sections by a length equal to 
a minimum of two joist bays.

3. Install new deck of thickness, gauge and cross section configuration to match existing.  
New steel deck shall be galvanized.

4. Fasten new deck to the joists with #12 screws spaced 6 inches on center in each joist.
5. Stitch side seams of steel deck with #10 screws spaced 24 inches apart.

3.4 PRIMER & VAPOR BARRIER

A. Install asphalt primer on concrete deck surfaces and allow it to dry before installing the vapor 
barrier. 

1. Apply the primer only after new concrete has cured for at least 21 days, and when the 
concrete is dry.

2. Do not thin the primer.

B. Torch apply the vapor barrier to fully adhere it to the primer deck surface. Overlap end laps 6 
inches, overlap ply lines 3 inches, and turn the vapor barrier up at perimeter blocking, curbs and 
change in elevation walls.

C. Post an English speaking fire watch employee, with a cell phone, on the roof when torch work 
occurs, and for 1 hour after it finishes each day.   

3.5 INSULATION AND COVER BOARD

A. Install tapered insulation neatly cut at all miters and transitions.  Do not lace corner boards.
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B. Install insulation with joints offset between rows and layers a minimum of 12 inches. Cut 
insulation to fit neatly at penetrations and joints. Fill any gap which is greater than 1/4 inch.

C. Fasten all layers of insulation only to the top flute of steel decks with screws and discs which 
penetrate through the deck a minimum of 3/4 inch and a maximum of 1-1/2 inches.

1. Install 16 fasteners per 4 by 8 foot insulation board in the field of the roof.
2. Install 28 fasteners per 4 by 8 foot insulation board in 8 foot wide perimeter zones.
3. Install 32 fasteners per 4 by 8 foot insulation board in 8 foot square corner zones.

D. Install all layers of insulation over the vapor barrier on concrete decks in low rise polyurethane 
foam adhesive.

E. Install gypsum cover board over the insulation using foam adhesive, with joints offset between 
the insulation and cover board a minimum of 12 inches. Cut gypsum cover board to fit neatly at 
penetrations and joints. Fill any gap which is greater than 1/4 inch.

F. Install foam adhesive in accordance with the Manufacturer’s recommendations and to achieve 
the specified minimum uplift resistance.

1. Install 1/2 inch diameter adhesive beads spaced 12 inches on center in the field of the roof.
2. Install 1/2 inch diameter adhesive beads spaced 6 inches on center in 8 foot wide 

perimeter zones.
3. Install 1/2 inch diameter adhesive beads spaced 4 inches on center in 8 foot square corner 

zones.  
4. Place 5 gallon pails half full of gravel or concrete on the insulation and gypsum cover board 

to hold it firmly in position while the low rise foam adhesive sets. Position the pails no more 
than 24 inches apart in all directions.      

3.6 EPDM

A. Position the EPDM roofing over the substrate without stretching it, and allow it to relax 
approximately one hour before adhering it to the substrate or forming the seams.

B. Position adjoining sheets in the same manner lapping the edges about 7 inches.

C. Fully adhere the EPDM to the substrate with bonding adhesive. 

1. Open each can of adhesive and stir it with an electric paddle mixer for at least 5 minutes 
before applying the adhesive. Re-stir adhesive that isn’t used within two hours of initial 
mixing.

2. Do not punch holes in cans of adhesive and use them in a “Better Spreader” without first 
opening the cans to mix them. 

3. Replace used roller covers each day; discard covers after each days use.   
4. Allow bonding adhesive to dry to the touch before joining the EPDM to the substrate.
5. Roll the EPDM onto the dried bonding adhesive and immediately rub it vigorously with a 

soft bristle broom to ensure complete adhesion.

D. Roofing installed over improperly applied adhesive, and roofing installed with blisters, 
ridges, mole runs and similar deficiencies shall be removed and replaced at the 
Contractor’s expense. 

3.7 SPLICING

A. Form all EPDM roof splices with 6 inch wide seam tape.
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1. Fold the top sheet back about 7 inches.  Clean both mating surfaces using clean rags with 
splice wash.

2. Scrub a smooth coat of QuickPrime to both mating surfaces, with long strokes obtaining 
complete coverage, using approximately 1 gallon per 225 square. Do not allow the 
QuickPrime to glop, streak or puddle.  Allow it to dry to the touch before installing the seam 
tape.

3. Install the seam tape on the bottom sheet of EPDM roofing, using guide marks to position it 
so 1/8 inch minimum and 1/2 inch maximum will be exposed out of the seam when the 
seam is complete.

4. Roll and allow the top sheet to fall freely into place without stretching or wrinkling it.
5. Pull the splice tape release paper from within the seam area and neatly mate the seam 

using hand pressure to rub the membrane together.
6. Immediately roll the splice with a 2 inch wide roller, using positive pressure, toward the 

outer edge of splice.
7. Install uncured EPDM surface patches with rounded corners, over all T-Seam 

intersections.
8. Install 5 inch uncured EPDM stripping over any seam where the tape is exposed less than 

1/8 inch or more than 1/2 inch.

3.8 PERIMETER FASTENING

A. Secure the EPDM roof at the perimeter of each section, and at eaves, penetrations, expansion 
joints and slope changes greater than 1 inch in 12 inches. Secure discs through the membrane 
or adhere it to continuous reinforced EPDM fastening strips.  Fasten the discs and EPDM 
fastening strips 12 inches on center.

3.9 FLASHING

A. Utilized cured EPDM for all flashings; utilize self-curing EPDM at corners and angle changes 
only where required by the Manufacturer.

1. Form flashing splices, and the splice between the flashing and main roof sheet with 7 inch 
seam tape.

2. Adhere the flashing to vertical surfaces with bonding adhesive.
3. Fasten the top edge of all flashings, positioning the fasteners 12 inches on center, to be 

covered by the cap flashing.

B. Install premolded pipe flashings wherever possible.  Where premolded pipe flashings cannot be 
installed, use field wrapped flashings.  Install pitch pockets as a last resort.

C. Remove existing pipe flashings and Kennedy type couplings and extend the vent pipes to finish 
a minimum of 18 inches above the roof surface.

3.10 MISCELLANEOUS

A. Provide any miscellaneous roofing, flashing, caulking, and metal work needed to leave the work 
complete and entirely watertight, neatly and carefully executed in a thorough and workmanlike 
manner.

B. Mechanical and electrical work shall be performed by mechanics skilled and licensed in these 
trades.  Provide new material, couplings, transition pieces, blocking, fasteners and the like 
needed to complete the work.

3.11 CLEANING, PROTECTION AND WATERTIGHTNESS
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A. Conduct an inspection of the interior and exterior of the existing building and grounds, and 
submit a written report with photos to document any pre-existing leakage or damage, prior to 
performing any work.

B. The Owner will conduct a similar inspection at the completion of the work, and the Contractor 
will be charged for all leakage or damage which was not documented in the Contractor’s report, 
or repaired to the Owners satisfaction at the Contractor’s expense.

C. Provide any equipment, material and labor necessary to protect the site, the building, its 
contents and occupants, pedestrians, and surrounding landscaped and paved areas from 
damage due to the construction work or from inclement weather during construction.

D. Do not perform work during inclement weather. Protect incomplete work and the building from 
damage by inclement weather which may occur unexpectedly. Make all work areas watertight at 
the end of each day's work.

E. Frequently clean up all refuse, rubbish, scrap materials and debris so the work site presents a 
neat, orderly and workmanlike appearance.

F. Carefully clean the roof to remove all residual debris when work is complete.  After cleaning the 
roof, thoroughly clean all drain sumps, drain lines, leader heads and leaders. Do not allow 
debris to enter the drainage system.

3.12 ROOF INSPECTIONS BY MANUFACTURER

A. Arrange for the roofing Manufacturer, or his authorized representative, to make a minimum of 
five inspections in accordance with the following schedule and submit a written report of each 
inspection to the Architect within one week following each inspection:

1. First inspection during the first two days of new roof installation.
2. Second inspection when roofing is approximately one third complete.
3. Third inspection when roofing is approximately two thirds complete.
4. Fourth inspection when all roofing and flashings are installed.
5. Final inspection at the completion of all work.

B. Provide 48 hours advance written notice to the Architect, so he may have a representative 
attend the inspections.

C. Payment requisitions will not be reviewed nor approved until the inspection reports are received.

3.13 WASTE MANAGEMENT

A.  Coordinate with Section 01 74 19

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with the Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing until removed 
from the site.

3. Separate and fold up metal banding; flatten and place along with other metal scrap for 
recycling in designated area.

END OF SECTION 07 52 23
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SECTION 07 62 00 - SHEET METAL FLASHINGS & SPECIALTIES

PART 1 - GENERAL

1.1 SUMMARY 

A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, 
testing and services necessary to complete the work of Sheet Metal Flashings & Specialties,  
shown on the schedules, keynotes, drawings, as specified herein, and as may be required by 
conditions and authorities having jurisdiction, including, but not limited to, the following:

1. Sheet metal work that is compatible with the roofing systems specified, including cap and 
through wall flashings, hook strips, fascia, gravel stops, copings, gutters, leaders, valleys, 
flat and standing seam panels, ridges and miscellaneous flashings.

B. Related Requirements

1. Rough Carpentry - Section 06 10 00 
2. EPDM Roofing - Section 07 53 23
3. Roof Accessories - Section 07 20 00 

1.2 CODE APPROVAL REQUIREMENTS

A. Fabricate and install roof perimeter flashings that comply with the NY State Uniform Fire 
Prevention and Building Code and ANSI/SPRI ES-1 requirements. 

1.3 QUALITY ASSURANCE

A. Installer Qualifications:

1. A firm (Installer) with not less than 5 continuous years experience performing Sheet Metal 
work similar to that required for this project, employing personnel skilled in the specified 
work. 

a. The Installer shall directly employ the personnel performing the work of this section. 
b. The Installer shall have a full time supervisor/foreman on the roof when work is in 

progress.  The Supervisor shall have a minimum of 5 years experience in work 
similar in nature and scope to this project and speak fluent English.

2. The Installer shall provide a reference list of at least three projects of comparable size and 
similar design, within a fifty mile radius of this project, which may be observed by 
representatives of the Owner:

a. The reference list shall include at a minimum, the completion date, a description of 
the work performed, the Owner’s name - contact person - phone number and 
address and the Architect’s name - contact person and phone number.

b. The Installer shall provide the reference list prior to contract award if requested.  

B. Material Quality: 

1. Obtain each product from a single Manufacturer which has manufactured the same 
product in the United States of America for not less than 5 continuous years.

2. Obtain copper and pre-finished sheet metal items from the same mill run to maintain 
consistent color hue and surface finish.   
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C. Pre-Work Conference:  Meet at the project site approximately one week prior to starting work, 
with the Architect, Owner and other representatives concerned about the work, to discuss the 
following:

1. How the existing building will be kept watertight as work progresses.
2. How sheet metal work will be coordinated with the installation of the vapor barrier, thermal 

barrier, insulation, cover board, roofing, flashings, roof accessories and other items to 
provide a watertight installation.

3. Generally accepted industry practice, the Manufacturer's instructions for handling and 
installing his products, and specified work requirements. 

4. The condition of the substrate (deck), curbs, penetrations and other preparatory work 
needed. 

5. Submittals, both completed and yet to be completed.
6. The construction schedule, forecast weather, availability of materials, personnel, 

equipment and facilities needed to proceed and complete the work on schedule.
7. A schedule for Manufacturer and Architect inspections.

1.4 SUBMITTALS  

A. Submit the following items far enough in advance to obtain approval prior to performing any 
work:

1. Pre-work site and existing building inspection report with photos to document conditions 
before work starts.

2. Shop drawings, or 2 foot long samples, for each sheet metal item, to show how it relates 
and fits on adjoining masonry and wood blocking assemblies, and with the roof, stripping, 
and flashings.

3. A 6 inch square piece of each type of sheet metal to show surface finish, texture and 
color.

4. Literature for each type of sheet metal, sealant and fastener, including the Manufacturer's 
instructions which show how to install the items, and form and seal joints.

5. A sample of the Contractor’s guarantee form.

B. Technical submittals shall be prepared and made by the firm that will perform the actual work.  

C. Payment requisitions will not be processed until all submittals are received and approved.

1.5 JOB MOCK-UPS

A. After the submittals are approved, prepare in actual job locations, mock-ups of cap and through 
wall flashings, hook strips, drip edges, fascia, gravel stops, and all other items of sheet metal 
and related work, for inspection and approval by the Architect.

B. Construct each mock-up of two full lengths of metal, fastened, connected and stripped-in to the 
related roofing system, to show the following:

1. Type, gauge, color, cross-sectional dimensions and shape, and joint and mitering 
techniques.

2. Related masonry work, wood blocking, and the attachment techniques and fasteners for 
all wood and metal components.

3. Other sheet metal related materials and their installation techniques to fully define the 
detailing of each mock-up.

C. The purpose of each mock-up is to establish the minimum standard of materials and 
workmanship, and to assure that completed work which matches the mock-ups will be fully 
functional and serve the purpose for it has been designed.
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D. Approved mock-ups may be left in place and incorporated into the permanent installation.  
Rejected mock-ups shall be removed and replaced until approved.

E. Do not purchase or fabricate sheet metal items until mock-up installation, inspection and 
approval are completed and approval is documented in writing.

1.6 GUARANTEE

A. Provide a Contractor's written Guarantee which warrants that all work will remain free of 
material and workmanship defects and in a watertight condition for a five year period beginning 
upon Final Completion:

1. Defective work includes but is not limited to the following types of failure: leakage, 
adhesive separation, delamination, lifting, loosening, splitting, cracking, and undue 
expansion.

2. The Contractor's Guarantee shall provide that the Contractor will make the repairs and 
modifications necessary to enable the work to perform as warranted at his own expense.

3. The Guarantee shall include the removal and replacement of items or materials installed 
as part of the original work, if removal is needed to affect guaranteed repairs.

B. The Guarantee shall be issued no more than 30 days before the satisfactory completion of 
punch list work.

C. The Contractor’s Surety Company may add a rider to the Performance Bond which clarifies 
that Bond Coverage expires two years after Final Completion; i.e., Performance Bond 
Coverage does not run for the entire five year term of the Contractor’s Guarantee.   

PART 2 - PRODUCTS

2.1 MATERIALS

A. Copper sheet: ASTM B370, 99.0 % pure copper, thickness 16 ounces per square foot. Use 
copper for all metal items not otherwise indicated

B. Zinc-Tin coated copper:  copper sheet, coated on both sides, with a smooth uniform coating of 
zinc and tin, base metal weight 16 ounces per square foot, cold rolled temper, available as 
FreedomGray Copper by Revere.

C. Solder: 

1. 50-50 tin and lead for plain copper, supplied in one pound bars with the alloy mixture 
stamped into the bar by the Manufacturer.

2. Lead free / or pure tin solder for zinc-tin coated copper, Number 497 by Johnson 
Manufacturing.

D. Flux:  

1. Water-Soluble Liquid Flux, Kester #3345 for iron soldering of brass and copper.
2. Tin-bearing flux such as “Flux-N-Solder E127 with pure tin” by Johnson Manufacturing.  

E. Factory Fabricated Roof Edge System: Extruded aluminum anchor bars secured with #9 
stainless steel screws spaced 12 inches on center and .050 inch thick Kynar 500 prefinished 
aluminum trim covers, independently tested to comply with the ANSI / SPRI ES-1 Wind Design 
Guide.

F. Fasteners:  stainless steel, or to match the sheet metal being fastened.
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G. Glass Cloth:  open mesh glass fabric coated on each side with plasticized asphalt as 
manufactured by Karnak Corporation or equal.

H. Asphalt cement:  Federal Specification SS-C-153B, Type 1, asbestos free grade.

I. Exterior mounted leaders and straps:  .027 inch thick rectangular corrugated aluminum leaders 
factory finished with baked acrylic enamel. Fasten each leader with 1/16 inch thick by 1 inch 
wide straps spaced 7 feet on center.

J. Sealant:  High performance, solvent free, formulated and moisture curing silyl-terminated 
polyether sealant, ASTM C-920, Type S, Grade NS, Class 25, NovaLink construction sealant 
by ChemLink, color as selected.

PART 3 - EXECUTION

3.1 GENERAL

A. Accurately reproduce the details and design shown, and form profiles, bends and intersections, 
sharp, true and even. Fabricate sheet metal in the shop whenever possible, and form joints, 
laps, splices and connections to shed water and condensation in the direction of flow.

B. Provide any miscellaneous flashing and sheet metal work not shown on the drawings but 
otherwise needed to leave the project complete and entirely watertight, neatly and carefully 
executed in a thorough and workmanlike manner.

3.2 INSPECTION

A. Examine surfaces to receive work of this section and report any defects to the Owner and 
Architect. 

3.3 INSTALLATION 

A. Fabricate and install copper work in accordance with the current edition of "Copper and 
Common Sense" as published by the Revere Copper and Brass Company, unless otherwise 
indicated.

1. Form all joints, except loose locked sealant filled expansion joints, to overlap 2 inches. 
2. Secure the joints with rivets spaced 1 inch on center positioned about 1/2 inch from the 

top edge of the joint, then sweat solder the joint.
3. Use solder only to fill and seal the joint, not for mechanical strength.  Form soldered joints 

continuous, strong and free from defects, with well heated soldering irons.  Do not use 
open flame torches for soldering. 

4. Clean soldered joints daily, immediately after soldering, by washing them with soap and 
water applied with a soft bristle brush, then rinsing with clear water.

B. Securely fasten and anchor all work, and make provisions for thermal expansion.  Submit 
details of expansion joints for approval. Install fasteners through one edge of metal only, use a 
hook strip on the other edge. 

C. Use stainless steel pin Zamac type nail-in fasteners, or stainless steel screws and washers 
with neoprene inserts where fasteners will be exposed.  

3.4 CAP FLASHINGS



NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

               BID SET ISSUANCE 
AUGUST 2, 2022

SHEET METAL FLASHINGS & SPECIALTIES 07 62 00 - 5 of 6

A. Install new copper cap flashings built into masonry walls properly joined to all related materials 
in a watertight manner.  

1. Solder all joints in the new cap flashing, except form 2 inch wide flat locked sealant filled 
expansion joints a maximum of 32 feet on center.

2. Form the flashing to turn up 2 inches inside the wall and finish with a hem on the bottom 
exposed edge.

3. Fasten the top edge of the cap flashing to the back up masonry 12 inches on center. 
4. Install the new cap flashing under flexible type wall flashings where possible. Where it is 

not possible to lap the new cap flashing under an existing wall flashing, install a ply of 
glass cloth set in and coated with asphalt cement to connect the new cap flashing to the 
existing wall flashing.

5. In the absence of an existing wall flashing, or at a solid masonry wall, turn up the new cap 
flashing 2 inches behind the first wythe of masonry.

6. Install new cap flashings where shown on the drawings, and at a height of 10 to 12 inches 
above the roof surface. 

B. Install new aluminum cap flashings on existing and new skylight and equipment curbs. 

1. Form the cap flashing to extend 2 inches under the equipment or skylight, 4 inches over 
the base flashing, and finish with a 1/2 inch hem on the bottom edge. 

2. Install a 1/2 inch thick by 2 inch wide continuous foam gasket between the cap flashing 
and mechanical equipment or skylight.  Do not set the equipment or skylight in sealant.

3. Secure the equipment or skylight to the curb with stainless steel screws spaced 12 inches 
on center.

3.5 DRIP EDGES

A. Fabricate drip edges to extend 1-1/2 inches past the roof edge, and turn down to ensure water 
cannot track back and run down the fascia. Secure the drip edge with roofing nails along the 
top edge, spaced 4 inches apart along the raw metal edge. Form joints in the drip edge with 6 
inch wide concealed under plates which duplicate the profile of the drip edge. Set the 
underplates in a full bed of sealant.

3.6 HOOK STRIPS

A. Form continuous hook strips with locks that engage the superimposed trim piece a minimum of 
3/4 inch, and to cover the entire underside edge of the wood blocking and neatly extend to the 
building wall.

B. Fasten hook strips along their bottom edge, just above the 45 degree bend, with nails spaced 4 
inches on center into underlying wood blocking; Zamac type nail-in type fasteners spaced 8 
inches on center into masonry surfaces, or screws spaced 8 inches on-center into sheet metal 
surfaces.  

3.7 ROOF EDGE SYSTEM  

A. Install a factory fabricated roof edge system on all roof eaves.

1. Extend the EPDM roof down the face of the fascia trim, so it stops just short of the bottom 
edge of the anchor bar.

2. Install the anchor bar straight, level and true, set in a full bed of sealant, and secure the 
bar with #9 by 2 inch long stainless steel screws spaced no more than 12 inches apart. 

3. Pre-drill screw holes in the underlying metal fascia trim, and where extra fasteners are 
needed at corners and special conditions.
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4. Install color matching under plates at each joint in the roof edge trim; set the under plates 
in a full bed of sealant.     

3.8 CLEANING, PROTECTION AND WATERTIGHTNESS

A. Conduct an inspection of the interior and exterior of the building and grounds, and submit a 
written report with photos to document any pre-existing leakage or damage, prior to performing 
any work.

B. The Owner will conduct a similar inspection at the completion of the work, and the Contractor 
will be charged for all leakage or damage which was not documented in the Contractor’s 
report, or repaired to the Owners satisfaction at the Contractor’s expense.

C. Provide any equipment, material and labor necessary to protect the site, the building, its 
contents and occupants, pedestrians, and surrounding landscaped and paved areas from 
damage due to the construction work or from inclement weather during construction.

D. Do not perform work during inclement weather. Protect incomplete work and the building from 
damage by inclement weather which may occur unexpectedly. Make all work areas watertight 
at the end of each day's work.

E. Frequently clean up all refuse, rubbish, scrap materials and debris so the work site presents a 
neat, orderly and workmanlike appearance.

F. Carefully clean the roof to remove all residual debris when work is complete.  After cleaning the 
roof, thoroughly clean all drain sumps, drain lines, leader heads and leaders. Do not allow 
debris to enter the drainage system.

3.9 WASTE MANAGEMENT

A.  Coordinate with Section 01 74 19

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with the Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing until removed 
from the site.

3. Separate and fold up metal banding; flatten and place along with other metal scrap for 
recycling in designated area.

END OF SECTION 07 62 00
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SECTION 07 84 13 - PENETRATION FIRESTOPPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This section includes the performance criteria, materials, production, and erection of 
penetration firestopping for the project.  The work performed under this Section consists of the provision of 
all plant, materials, labor and equipment and the like necessary and/or required for the complete execution 
of all penetration firestopping as required by the this section, schedules. 

1. Penetrations in fire-resistance-rated walls.
2. Penetrations in horizontal assemblies.
3. Penetrations in smoke barriers.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Product Schedule:  For each penetration firestopping system.  Include location and design designation of 
qualified testing and inspecting agency.

1. Where Project conditions require modification to a qualified testing and inspecting agency's 
illustration for a particular penetration firestopping condition, submit illustration, with modifications 
marked, approved by penetration firestopping manufacturer's fire-protection engineer as an 
engineering judgment or equivalent fire-resistance-rated assembly.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For qualified Installer.

B. Installer Certificates:  From Installer indicating penetration firestopping has been installed in compliance 
with requirements and manufacturer's written recommendations.

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing 
agency, for penetration firestopping.
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1.5 QUALITY ASSURANCE

A. Installer Qualifications:  A firm that has been approved by FM Global according to FM Global 4991, 
"Approval of Firestop Contractors," or been evaluated by UL and found to comply with its "Qualified Firestop 
Contractor Program Requirements."

B. Installer Qualifications:  A firm experienced in installing penetration firestopping similar in material, design, 
and extent to that indicated for this Project, whose work has resulted in construction with a record of 
successful performance.  Qualifications include having the necessary experience, staff, and training to 
install manufacturer's products per specified requirements.  Manufacturer's willingness to sell its penetration 
firestopping products to Contractor or to Installer engaged by Contractor does not in itself confer 
qualification on buyer.

C. Fire-Test-Response Characteristics:  Penetration firestopping shall comply with the following requirements:

1. Penetration firestopping tests are performed by a qualified testing agency acceptable to authorities 
having jurisdiction.

2. Penetration firestopping is identical to those tested per testing standard referenced in "Penetration 
Firestopping" Article.  Provide rated systems complying with the following requirements:

a. Penetration firestopping products bear classification marking of qualified testing and 
inspecting agency.

b. Classification markings on penetration firestopping correspond to designations listed by the 
following:

1) UL in its "Fire Resistance Directory."

D. Preinstallation Conference:  Conduct conference at Project site.

1.6 REFERENCED STANDARDS

A. American Society for Testing and Materials (ASTM).

1. E 814 – Standard Method of fire Tests of Through Penetration Fire Stops.
2. E 119 – Methods of Fire Tests of Building Construction and Materials.
3. E 84 – Standard Test Method for Surface Burning Characteristics of Building Materials.
4. E 136 – Test Method for Behavior of Materials in a Vertical Tube Furnace at 750F.
5. E 1399 – Cyclic Movement and Measuring Minimum and Maximum Joint Widths.
6. E 1966 – Test method for Resistance of Building Joint.
7. E 2174 – Standard practice for On-Site Inspection of Installed Firestops.
8. E 05.11.14 – Standard Test method for Determining the fire endurance of Perimeter Fire Barrier 

Systems Using the Intermediate-Scale, Multi Story Test Apparatus (ISMA):  ASTM number pending 
draft approval.

B. Underwriters Laboratories, Inc. (UL).

1. UL 1479 – Fire Tests of Through Penetration fire Stops.
2. UL 263 – Fire Test of Building Construction and Materials.
3. UL 723 – Surface Burning Characteristics of Building Materials.
4. UL 2079 – Tests for Fire Resistance of Building Joint Systems.
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5. UL “Fire Resistance Directory”, current year, including but not limited to the following:

a. For penetrations by uninsulated, non-combustible items including steel pipe, copper pipe, 
rigid steel conduit and electrical metallic tubing (EMT):
1) UL System:  CAJ-1235, CAJ-1404, WL-1152.

b. For penetrations by insulated, non-combustible items including steel pipe, cooper pipe, rigid 
steel conduit and electrical metallic tubing (EMT):
1) UL Systems:  CAJ-5222, CAJ-5250, CAJ-5251, WL-5171.

c. For penetrations of PVC jacketed, flexible cable or cable bundles and plastic pipe (closed 
piping systems):
1) UL Systems:  CAJ-2401, CAJ-3185, CAJ-3199, CAJ-3234, WL-3118, 

WL-3179, WL-3199.
d. For penetrations of combustible plastic pipe (open piping system):

1) UL Systems:  CAJ-2174, CAJ-2330, CAJ-2351, CAJ-2432, WL-2168, 
WL-2170, WL-2185, WL-2259.

e. For penetrations by multiple combustible and/or non-combustible items:
1) UL Systems:  CAJ-8101, CAJ-8133, WL-8007.

f. For large size / complex penetrations made to accommodate cable trays, multiple steel and 
cooper pipes, electrical busways in raceways:
1) UL Systems:  CAJ-1406, CAJ-1502, CAJ-4053, CAJ-6027, WJ6004, 

WL-1207, WL-2343, WL-4030, WL-6018.
g. For penetrations by steel ducts:

1) UL Systems:  CAJ-7075, CAJ-7082, WJ-7045, WJ-7046, WL-7006, 
WL-7046, WL-7081, WL-7082.

h. For fire-rated construction joints and other gaps:
1) UL Systems: CEJ-296P, CEJ-302P.

i. For openings between structurally separate sections of wall and floors:
1) At the top of walls:  UL systems:  HWD-0107, HWD-0110, HWD-0257, HWD-0267, 

HWD-0299, HWD-0327, HWD-0266, HWD-0333, 
HWD-0334.

C. Factory Mutual (FM) Approval guide, current year.

D. National Fire Protection Association.

E. FICA “Manual of Practice”.

F. International Firestop Council (IFC).

1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Do not install penetration firestopping when ambient or substrate temperatures 
are outside limits permitted by penetration firestopping manufacturers or when substrates are wet because 
of rain, frost, condensation, or other causes.

B. Install and cure penetration firestopping per manufacturer's written instructions using natural means of 
ventilations or, where this is inadequate, forced-air circulation.
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1.8 COORDINATION

A. Coordinate construction of openings and penetrating items to ensure that penetration firestopping is 
installed according to specified requirements.

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate penetration 
firestopping.

C. Notify Owner's testing agency at least seven days in advance of penetration firestopping installations; 
confirm dates and times on day preceding each series of installations.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following, or 
approved equal:

1. Grace Construction Products.
2. Hilti, Inc.
3. Johns Manville.
4. NUCO Inc.
5. Passive Fire Protection Partners.
6. Specified Technologies Inc.
7. 3M Fire Protection Products.
8. Tremco, Inc.; Tremco Fire Protection Systems Group.
9. USG Corporation.

2.2 PENETRATION FIRESTOPPING

A. Provide penetration firestopping that is produced and installed to resist spread of fire according to 
requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance 
rating of construction penetrated.  Penetration firestopping systems shall be compatible with one another, 
with the substrates forming openings, and with penetrating items if any.

B. Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with ratings determined per 
ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa).

1. Fire-resistance-rated walls include fire walls, fire-barrier walls, smoke-barrier walls and fire partitions.
2. F-Rating:  Not less than the fire-resistance rating of constructions penetrated.

C. Penetrations in Horizontal Assemblies:  Provide penetration firestopping with ratings determined per 
ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa).

http://www.specagent.com/LookUp/?ulid=5260&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801248&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801249&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801250&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801252&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801253&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801255&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801256&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801257&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801258&mf=04&src=wd
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1. Horizontal assemblies include floors, floor/ceiling assemblies and ceiling membranes of roof/ceiling 
assemblies.

2. F-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions penetrated.
3. T-Rating:  At least 1 hour, but not less than the fire-resistance rating of constructions penetrated 

except for floor penetrations within the cavity of a wall.

D. Penetrations in Smoke Barriers:  Provide penetration firestopping with ratings determined per UL 1479.

1. L-Rating:  Not exceeding 5.0 cfm/sq. ft. (0.025 cu. m/s per sq. m) of penetration opening at 0.30-inch 
wg (74.7 Pa) at both ambient and elevated temperatures.

E. W-Rating:  Provide penetration firestopping showing no evidence of water leakage when tested according 
to UL 1479.

F. Exposed Penetration Firestopping:  Provide products with flame-spread and smoke-developed indexes of 
less than 25 and 450, respectively, as determined per ASTM E 84.

G. VOC Content:  Penetration firestopping sealants and sealant primers shall comply with the following limits 
for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):

1. Sealants:  250 g/L.
2. Sealant Primers for Nonporous Substrates:  250 g/L.
3. Sealant Primers for Porous Substrates:  775 g/L.

H. Accessories:  Provide components for each penetration firestopping system that are needed to install fill 
materials and to maintain ratings required.  Use only those components specified by penetration 
firestopping manufacturer and approved by qualified testing and inspecting agency for firestopping 
indicated.

1. Permanent forming/damming/backing materials, including the following:

a. Slag-wool-fiber or rock-wool-fiber insulation.
b. Sealants used in combination with other forming/damming/backing materials to prevent 

leakage of fill materials in liquid state.
c. Fire-rated form board.
d. Fillers for sealants.

2. Temporary forming materials.
3. Substrate primers.
4. Collars.
5. Steel sleeves.

2.3 FILL MATERIALS

A. Cast-in-Place Firestop Devices:  Factory-assembled devices for use in cast-in-place concrete floors and 
consisting of an outer metallic sleeve lined with an intumescent strip, a radial extended flange attached to 
one end of the sleeve for fastening to concrete formwork, and a neoprene gasket.
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B. Flexible Firestop Sealant (For use where roof joists penetrate fire-rated walls): Acrylic based firestop 
sealant that provides movement capability in fire rated joint applications. Basis of Design: Hilti CP 606.

C. Latex Sealants:  Single-component latex formulations that do not re-emulsify after cure during exposure to 
moisture.

D. Firestop Devices:  Factory-assembled collars formed from galvanized steel and lined with intumescent 
material sized to fit specific diameter of penetrant.

E. Intumescent Composite Sheets:  Rigid panels consisting of aluminum-foil-faced elastomeric sheet bonded 
to galvanized-steel sheet.

F. Intumescent Putties:  Nonhardening dielectric, water-resistant putties containing no solvents, inorganic 
fibers, or silicone compounds.

G. Intumescent Wrap Strips:  Single-component intumescent elastomeric sheets with aluminum foil on one 
side.

H. Mortars:  Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, fillers, and 
lightweight aggregate formulated for mixing with water at Project site to form a nonshrinking, homogeneous 
mortar.

I. Pillows/Bags:  Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled with a 
combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant additives.  Where 
exposed, cover openings with steel-reinforcing wire mesh to protect pillows/bags from being easily 
removed.

J. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in 
place to produce a flexible, nonshrinking foam.

K. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants of grade 
indicated below:

1. Grade:  Pourable (self-leveling) formulation for openings in floors and other horizontal surfaces, and 
nonsag formulation for openings in vertical and sloped surfaces, unless indicated firestopping limits 
use of nonsag grade for both opening conditions.

2.4 MIXING

A. For those products requiring mixing before application, comply with penetration firestopping manufacturer's 
written instructions for accurate proportioning of materials, water (if required), type of mixing equipment, 
selection of mixer speeds, mixing containers, mixing time, and other items or procedures needed to 
produce products of uniform quality with optimum performance characteristics for application indicated.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening 
configurations, penetrating items, substrates, and other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Cleaning:  Clean out openings immediately before installing penetration firestopping to comply with 
manufacturer's written instructions and with the following requirements:

1. Remove from surfaces of opening substrates and from penetrating items foreign materials that could 
interfere with adhesion of penetration firestopping.

2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable of 
developing optimum bond with penetration firestopping.  Remove loose particles remaining from 
cleaning operation.

3. Remove laitance and form-release agents from concrete.

B. Priming:  Prime substrates where recommended in writing by manufacturer using that manufacturer's 
recommended products and methods.  Confine primers to areas of bond; do not allow spillage and 
migration onto exposed surfaces.

C. Masking Tape:  Use masking tape to prevent penetration firestopping from contacting adjoining surfaces 
that will remain exposed on completion of the Work and that would otherwise be permanently stained or 
damaged by such contact or by cleaning methods used to remove stains.  Remove tape as soon as 
possible without disturbing firestopping's seal with substrates.

3.3 INSTALLATION

A. General:  Install penetration firestopping to comply with manufacturer's written installation instructions and 
published drawings for products and applications indicated.

B. Install forming materials and other accessories of types required to support fill materials during their 
application and in the position needed to produce cross-sectional shapes and depths required to achieve 
fire ratings indicated.

1. After installing fill materials and allowing them to fully cure, remove combustible forming materials 
and other accessories not indicated as permanent components of firestopping.

C. Install fill materials for firestopping by proven techniques to produce the following results:

1. Fill voids and cavities formed by openings, forming materials, accessories, and penetrating items as 
required to achieve fire-resistance ratings indicated.

2. Apply materials so they contact and adhere to substrates formed by openings and penetrating items.
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3. For fill materials that will remain exposed after completing the Work, finish to produce smooth, 
uniform surfaces that are flush with adjoining finishes.

3.4 IDENTIFICATION

A. Identify penetration firestopping with preprinted metal or plastic labels.  Attach labels permanently to 
surfaces adjacent to and within 6 inches (150 mm) of firestopping edge so labels will be visible to anyone 
seeking to remove penetrating items or firestopping.  Use mechanical fasteners or self-adhering-type labels 
with adhesives capable of permanently bonding labels to surfaces on which labels are placed.  Include the 
following information on labels:

1. The words "Warning - Penetration Firestopping - Do Not Disturb.  Notify Building Management of 
Any Damage."

2. Contractor's name, address, and phone number.
3. Designation of applicable testing and inspecting agency.
4. Date of installation.
5. Manufacturer's name.
6. Installer's name.

3.5 FIELD QUALITY CONTROL

A. Owner will engage a qualified testing agency to perform tests and inspections.

B. Where deficiencies are found or penetration firestopping is damaged or removed because of testing, repair 
or replace penetration firestopping to comply with requirements.

C. Proceed with enclosing penetration firestopping with other construction only after inspection reports are 
issued and installations comply with requirements.

3.6 CLEANING AND PROTECTION

A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with cleaning 
materials that are approved in writing by penetration firestopping manufacturers and that do not damage 
materials in which openings occur.

B. Provide final protection and maintain conditions during and after installation that ensure that penetration 
firestopping is without damage or deterioration at time of Substantial Completion.  If, despite such 
protection, damage or deterioration occurs, immediately cut out and remove damaged or deteriorated 
penetration firestopping and install new materials to produce systems complying with specified 
requirements.

3.7 PENETRATION FIRESTOPPING SCHEDULE

A. The following schedules shall be completed by the Contractor and reviewed prior to submission to the 
Architect.  The Table included shall be completed with each of the following categories of penetrating items:

1. Single uninsulated metallic piping and conduit.
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2. Multiple uninsulated metallic piping and conduit.
3. Uninsulatted plastic piping and conduit.
4. Insulated metallic piping.
5. Insulated high temperature flues and exhaust pipes (boiler flues, generator exhausts insulated with 

calcium silicate or on the non-combustible insulation, etc.)
6. Cable tray.
7. Electric / telephone cable.
8. Bus duct.
9. Miscellaneous penetrations.

B. Complete the additional Tables for the following, using the format provided.

1. Blanks, voids, holes (including edge of slab).
2. Engineering judgments.
3. Ductwork engineering judgments.

3.3     WASTE MANAGEMENT

A. Coordinate with Section 01 74 19.

1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste 
Management Plan and to the maximum extent economically feasible and place in designated areas 
for recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing.
3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in 

designated area.

END OF SECTION 07 84 13
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SECTION 07 84 46 - FIRE-RESISTIVE JOINT SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, testing 
and services necessary to complete the work for  fire resistive joint systems as shown on the 
schedules, keynotes, drawings, as specified herein, and as may be required by conditions and 
authorities having jurisdiction, including, but not limited to, the following:

1. Joints in or between fire-resistance-rated constructions.

2. Joints at exterior storefront-wall/floor intersections.

3. Joints in smoke barriers.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Product Schedule:  For each fire-resistive joint system.  Include location and design designation of 
qualified testing agency. Retain subparagraph below only after verifying that authorities having 
jurisdiction will accept modifications handled by method in subparagraph.

1. Where Project conditions require modification to a qualified testing agency's illustration for a 
particular fire-resistive joint system condition, submit illustration, with modifications marked, 
approved by fire-resistive joint system manufacturer's fire-protection engineer as an 
engineering judgment or equivalent fire-resistance-rated assembly.

1.4 INFORMATIONAL SUBMITTALS

A. Installer Certificates:  From Installer indicating fire-resistive joint systems have been installed in 
compliance with requirements and manufacturer's written recommendations.

B. Product test reports.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  A firm that has been approved by FM Global according to FM Global 4991, 
"Approval of Firestop Contractors," or been evaluated by UL and found to comply with UL's 
"Qualified Firestop Contractor Program Requirements."
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B. Fire-Test-Response Characteristics:  Fire-resistive joint systems shall comply with the following 
requirements:

1. Fire-resistive joint system tests are performed by a qualified testing agency acceptable to 
authorities having jurisdiction.

C. Pre-installation Conference:  Conduct conference at Project site.

PART 2 - PRODUCTS

2.1 FIRE-RESISTIVE JOINT SYSTEMS

A. Where required, provide fire-resistive joint systems that are produced and installed to resist spread of 
fire according to requirements indicated, resist passage of smoke and other gases, and maintain 
original fire-resistance rating of assemblies in or between which fire-resistive joint systems are 
installed.  Fire-resistive joint systems shall accommodate building movements without impairing their 
ability to resist the passage of fire and hot gases.

B. Joints in or between Fire-Resistance-Rated Construction:  Ratings determined per ASTM E 1966 or 
UL 2079:

1. Fire-Resistance Rating:  Equal to or exceeding the fire-resistance rating of construction they 
will join. 

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following available manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following:

a. Grace Construction Products.
b. Hilti, Inc.
c. 3M Fire Protection Products.
d. Tremco, Inc.; Tremco Fire Protection Systems Group.
e. USG Corporation.

C. Joints at Exterior Storefront-Wall/Floor Intersections:  Rating determined by ASTM E 119 based on 
testing at a positive pressure differential of 0.01-inch wg or ASTM E 2307.

1. Fire-Resistance Rating:  Equal to or exceeding the fire-resistance rating of the floor assembly.

2. Basis of Design: Perimeter Fire Barrier System CEJ 127P (HI/JS 120-05) by Hilti, Inc.

3. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following available manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following:

a. Grace Construction Products.
b. Hilti, Inc.
c. 3M Fire Protection Products.
d. Thermafiber, Inc.
e. Tremco, Inc.; Tremco Fire Protection Systems Group.
f. USG Corporation.

D. Joints in Smoke Barriers:  Ratings determined per UL 2079.

http://www.specagent.com/LookUp/?ulid=1076&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799228&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799229&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799239&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816616&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799241&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1077&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799245&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799246&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799256&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799257&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816618&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799258&mf=04&src=wd
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1. L-Rating:  Not exceeding 5.0 cfm/ft of joint at 0.30 inch wg at both ambient and elevated 
temperatures.

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following available manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following:

a. Grace Construction Products.
b. Hilti, Inc.
c. 3M Fire Protection Products.
d. Tremco, Inc.; Tremco Fire Protection Systems Group.
e. USG Corporation.

E. Exposed Fire-Resistive Joint Systems:  Provide products with flame-spread and smoke-developed 
indexes of less than 25 and 450, respectively, as determined per ASTM E 84.

F. VOC Content:  Fire-resistive joint system sealants shall comply with the following limits for VOC 
content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):

1. Architectural Sealants:  250 g/L.

2. Sealant Primers for Nonporous Substrates:  250 g/L.

3. Sealant Primers for Porous Substrates:  775 g/L.

G. Accessories:  Provide components of fire-resistive joint systems, including primers and forming 
materials that are needed to install fill materials and to maintain ratings required.  Use only 
components specified by fire-resistive joint system manufacturer and approved by the qualified 
testing agency for systems indicated.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Examine substrates and conditions, with Installer present, for compliance with requirements for joint 
configurations, substrates, and other conditions affecting performance of the Work.

B. Install fire-resistive joint systems to comply with manufacturer's written installation instructions and 
published drawings for products and applications indicated.

C. Install forming materials and other accessories of types required to support fill materials during their 
application and in position needed to produce cross-sectional shapes and depths required to achieve 
fire ratings indicated.

1. After installing fill materials and allowing them to fully cure, remove combustible forming 
materials and other accessories not indicated as permanent components of fire-resistive joint 
system.

D. Install fill materials for fire-resistive joint systems by proven techniques to produce the following 
results:

1. Fill voids and cavities formed by joints and forming materials as required to achieve fire-
resistance ratings indicated.

http://www.specagent.com/LookUp/?ulid=1078&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799228&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799229&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799239&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816616&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456799241&mf=04&src=wd
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2. Apply fill materials so they contact and adhere to substrates formed by joints.

3. For fill materials that will remain exposed after completing the Work, finish to produce smooth, 
uniform surfaces that are flush with adjoining finishes.

3.2 IDENTIFICATION

A. Identify fire-resistive joint systems with preprinted metal or plastic labels.  Attach labels permanently 
to surfaces adjacent to and within 6 inches of joint edge so labels will be visible to anyone seeking to 
remove or penetrate joint system.  Use mechanical fasteners or self-adhering-type labels with 
adhesives capable of permanently bonding labels to surfaces on which labels are placed.  Include 
the following information on labels:

1. The words "Warning - Fire-Resistive Joint System - Do Not Disturb.  Notify Building 
Management of Any Damage."

2. Contractor's name, address, and phone number.

3. Designation of applicable testing agency.

4. Date of installation.

5. Manufacturer's name.

6. Installer's name.

3.3 FIELD QUALITY CONTROL

A. Inspecting Agency:  Owner will engage a qualified testing agency to perform tests and inspections.

B. Where deficiencies are found or fire-resistive joint systems are damaged or removed due to testing, 
repair or replace fire-resistive joint systems so they comply with requirements.

C. Proceed with enclosing fire-resistive joint systems with other construction only after inspection 
reports are issued and installations comply with requirements

3.4 FIRE-RESISTIVE JOINT SYSTEM SCHEDULE

A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire Resistance 
Directory" under product Category XHBN or Category XHDG.

B. Where Intertek ETL SEMKO-listed systems are indicated, they refer to design numbers in Intertek 
ETL SEMKO's "Directory of Listed Building Products" under product category Expansion/Seismic 
Joints or Firestop Systems.

C. Floor-to-Floor, Fire-Resistive Joint Systems FRJS-1:

1. UL-Classified Systems:  FF-D S-Insert four-digit number 0000-0999 1000-1999 2000-2999 
3000-3999 4000-4999.

D. Wall-to-Wall, Fire-Resistive Joint Systems FRJS-2:
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1. UL-Classified Systems:  WW-D S-Insert four-digit number 0000-0999 1000-1999 2000-2999 
3000-3999 4000-4999.

E. Floor-to-Wall, Fire-Resistive Joint Systems FRJS-3:

1. UL-Classified Systems:  FW-D or S-Insert four-digit number 0000-0999 1000-1999 2000-2999 
3000-3999 4000-4999.

F. Head-of-Wall, Fire-Resistive Joint Systems FRJS-4:

1. UL-Classified Systems:  HW-D S-Insert four-digit number 0000-0999 1000-1999 2000-2999 
3000-3999 4000-4999.

2. Intertek ETL SEMKO-Listed Systems:  

G. Bottom-of-Wall, Fire-Resistive Joint Systems FRJS-5:

1. UL-Classified Systems:  BW-D S-Insert four-digit number 0000-0999 1000-1999 2000-2999 
3000-3999 4000-4999.

H. Wall-to-Wall, Fire-Resistive Joint Systems Intended for Use as Corner Guards FRJS-6:

1. UL-Classified Systems:  CG-D S-Insert four-digit number 0000-0999 1000-1999 2000-2999 
3000-3999 4000-4999.

I. Perimeter Fire-Resistive Joint Systems PFRJS-1:

1. UL-Classified Perimeter Fire-Containment Systems:  CW-D S-Insert four-digit number 0000-
0999 1000-1999 2000-2999.

2. Intertek ETL SEMKO-Listed, Perimeter Fire-Barrier Systems.

3.5 WASTE MANAGEMENT

A. Coordinate with Section 01 74 19.

1. Separate and recycle cut-offs and waste materials and material packaging in accordance with 
Waste Management Plan and to the maximum extent economically feasible and place in 
designated areas for recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other scrap for recycling.

END OF SECTION 07 84 46
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SECTION 07 92 00 - JOINT SEALANTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, testing and 
services necessary to complete the work for  joint sealants as shown on the schedules, keynotes, 
drawings, as specified herein, and as may be required by conditions and authorities having jurisdiction, 
including, but not limited to, the following:

1. Architectural Sealants.
2. Sealant Primers for Nonporous Substrates.
3. Sealant Primers for Porous Substrates.

B. Related Sections:

1. Division 04 "Unit Masonry" for masonry control and expansion joint fillers and gaskets.
2. Division 07 "Expansion Control" for building expansion joints, "Fire-Resistive Joint Systems" for 

sealing joints in fire-resistance-rated construction.
3. Division 08 "Glazing" for glazing sealants.
4. Division 09 "Gypsum Board" for sealing perimeter joints, "Tiling" for sealing tile joints,
5. "Acoustical Tile Ceilings" for sealing edge moldings at perimeters with acoustical sealant.

1.3 PRECONSTRUCTION TESTING

A. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for testing 
indicated below, samples of materials that will contact or affect joint sealants.

1. Use ASTM C 1087 to determine whether priming and other specific joint preparation techniques 
are required to obtain rapid, optimum adhesion of joint sealants to joint substrates.

2. Submit not fewer than eight pieces of each kind of material, including joint substrates, shims, 
joint-sealant backings, secondary seals, and miscellaneous materials.

3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
4. For materials failing tests, obtain joint-sealant manufacturer's written instructions for corrective 

measures including use of specially formulated primers.
5. Testing will not be required if joint-sealant manufacturers submit joint preparation data that are 

based on previous testing, not older than 24 months, of sealant products for adhesion to, and 
compatibility with, joint substrates and other materials matching those submitted.
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B. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their adhesion to Project 
joint substrates as follows:

1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect.
2. Conduct field tests for each application indicated below:

a. Each kind of sealant and joint substrate indicated.

3. Notify Architect seven days in advance of dates and times when test joints will be erected.
4. Arrange for tests to take place with joint-sealant manufacturer's technical representative present.

a. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand 
Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521.

1) For joints with dissimilar substrates, verify adhesion to each substrate separately; 
extend cut along one side, verifying adhesion to opposite side.  Repeat procedure 
for opposite side.

5. Report whether sealant failed to adhere to joint substrates or tore cohesively.  Include data on 
pull distance used to test each kind of product and joint substrate.  For sealants that fail 
adhesively, retest until satisfactory adhesion is obtained.

6. Evaluation of Preconstruction Field-Adhesion-Test Results:  Sealants not evidencing adhesive 
failure from testing, in absence of other indications of noncompliance with requirements, will be 
considered satisfactory.  Do not use sealants that fail to adhere to joint substrates during testing.

1.4 ACTION SUBMITTALS

A. Product Data:  For each joint-sealant product indicated.

B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants showing 
the full range of colors available for each product exposed to view.

C. Samples for Verification:  For each kind and color of joint sealant required, provide Samples with joint 
sealants in 1/2-inch- (13-mm-) wide joints formed between two 6-inch- (150-mm-) long strips of material 
matching the appearance of exposed surfaces adjacent to joint sealants.

D. Joint-Sealant Schedule:  Include the following information:

1. Joint-sealant application, joint location, and designation.
2. Joint-sealant manufacturer and product name.
3. Joint-sealant formulation.
4. Joint-sealant color.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data:  For qualified Installer and testing agency.
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B. Product Certificates:  For each kind of joint sealant and accessory, from manufacturer.

C. Sealant, Waterproofing, and Restoration Institute (SWRI) Validation Certificate:  For each sealant 
specified to be validated by SWRI's Sealant Validation Program.

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing 
agency, indicating that sealants comply with requirements.

E. Preconstruction Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating the 
following:

1. Materials forming joint substrates and joint-sealant backings have been tested for compatibility 
and adhesion with joint sealants.

2. Interpretation of test results and written recommendations for primers and substrate preparation 
needed for adhesion.

F. Preconstruction Field-Adhesion Test Reports:  Indicate which sealants and joint preparation methods 
resulted in optimum adhesion to joint substrates based on testing specified in "Preconstruction Testing" 
Article.

G. Field-Adhesion Test Reports:  For each sealant application tested.

H. Warranties:  Sample of special warranties.

1.6 QUALITY ASSURANCE

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for 
installation of units required for this Project.

B. Source Limitations:  Obtain each kind of joint sealant from single source from single manufacturer.

C. Product Testing:  Test joint sealants using a qualified testing agency.

1. Testing Agency Qualifications:  An independent testing agency qualified according to 
ASTM C 1021 to conduct the testing indicated.

2. Test according to SWRI's Sealant Validation Program for compliance with requirements specified 
by reference to ASTM C 920 for adhesion and cohesion under cyclic movement, adhesion-in-
peel, and indentation hardness.

D. Mockups:  Install sealant in mockups of assemblies specified in other Sections that are indicated to 
receive joint sealants specified in this Section.  Use materials and installation methods specified in this 
Section.

E. Preinstallation Conference:  Conduct conference at Project site.

1.7 PROJECT CONDITIONS

A. Do not proceed with installation of joint sealants under the following conditions:
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1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant 
manufacturer or are below 40 deg F (5 deg C).

2. When joint substrates are wet.
3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications 

indicated.
4. Where contaminants capable of interfering with adhesion have not yet been removed from joint 

substrates.

1.8 WARRANTY

A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or replace 
joint sealants that do not comply with performance and other requirements specified in this Section 
within specified warranty period.

1. Warranty Period:  Five years from date of Substantial Completion.

B. Special Manufacturer's Warranty:  Manufacturer's standard form in which joint-sealant manufacturer 
agrees to furnish joint sealants to repair or replace those that do not comply with performance and other 
requirements specified in this Section within specified warranty period.

1. Warranty Period:  Five years from date of Substantial Completion.

C. Special warranties specified in this article exclude deterioration or failure of joint sealants from the 
following:

1. Movement of the structure caused by structural settlement or errors attributable to design or 
construction resulting in stresses on the sealant exceeding sealant manufacturer's written 
specifications for sealant elongation and compression.

2. Disintegration of joint substrates from natural causes exceeding design specifications.
3. Mechanical damage caused by individuals, tools, or other outside agents.
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric 

contaminants.

PART 2 - PRODUCTS

2.1 MATERIALS, GENERAL

A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible with one 
another and with joint substrates under conditions of service and application, as demonstrated by joint-
sealant manufacturer, based on testing and field experience.

B. VOC Content of Interior Sealants:  Sealants and sealant primers used inside the weatherproofing 
system shall comply with the following limits for VOC content when calculated according to 40 CFR 59, 
Subpart D (EPA Method 24):

1. Architectural Sealants:  250 g/L.
2. Sealant Primers for Nonporous Substrates:  250 g/L.
3. Sealant Primers for Porous Substrates:  775 g/L.
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C. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for each 
liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type, 
grade, class, and uses related to exposure and joint substrates.

1. Suitability for Immersion in Liquids.  Where sealants are indicated for Use I for joints that will be 
continuously immersed in liquids, provide products that have undergone testing according to 
ASTM C 1247.  Liquid used for testing sealants is deionized water, unless otherwise indicated.

D. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous 
substrates, provide products that have undergone testing according to ASTM C 1248 and have not 
stained porous joint substrates indicated for Project.

E. Suitability for Contact with Food:  Where sealants are indicated for joints that will come in repeated 
contact with food, provide products that comply with 21 CFR 177.2600.

F. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.

G. Suitability for Contact with Food:  Comply with 21 CFR 177.2600, where applicable.

2.2 SILICONE JOINT SEALANTS

A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, 
Class 100/50, for Use NT.

1. Products:  Subject to compliance with requirements, available products that may be incorporated 
into the Work include, but are not limited to, the following:

a. Dow Corning Corporation; 790
b. GE Advanced Materials  - Silicones; SilPruf LM SCS2700.
c. May National Associates, Inc.; [Bondaflex Sil 290] [Bondaflex Sil 728 NS].
d. Pecora Corporation; [301 NS] [311 NS] [890] [890FTS].
e. Sika Corporation, Construction Products Division; SikaSil-C990.
f. Tremco Incorporated; [Spectrem 1] [Spectrem 800].

B. Single-Component, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 100/50, 
for Use NT.

1. Products:  Subject to compliance with requirements, available products that may be incorporated 
into the Work include, but are not limited to, the following:

a. Sika Corporation, Construction Products Division; Sikaflex - 15LM.
b. Tremco Incorporated; [Vulkem 921] [Dymonic FC].

2.3 ACOUSTICAL JOINT SEALANTS

A. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant 
complying with ASTM C 834.  Product effectively reduces airborne sound transmission through 
perimeter joints and openings in building construction as demonstrated by testing representative 
assemblies according to ASTM E 90.

http://www.specagent.com/LookUp/?ulid=5282&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801299&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801300&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801301&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801302&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801303&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801304&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5309&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801344&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801345&mf=04&src=wd
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1. Products:  Subject to compliance with requirements, [provide the following] [provide one of the 
following] [available products that may be incorporated into the Work include, but are not limited 
to, the following]:

a. Pecora Corporation; [AC-20 FTR] [AIS-919].
b. USG Corporation; SHEETROCK Acoustical Sealant.

2.4 JOINT SEALANT BACKING

A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint substrates, 
sealants, primers, and other joint fillers; and are approved for applications indicated by sealant 
manufacturer based on field experience and laboratory testing.

B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin), Type O 
(open-cell material), Type B (bicellular material with a surface skin),  or any of the preceding types, as 
approved in writing by joint-sealant manufacturer for joint application indicated, and of size and density 
to control sealant depth and otherwise contribute to producing optimum sealant performance.

C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant manufacturer for 
preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint.  
Provide self-adhesive tape where applicable.

2.5 MISCELLANEOUS MATERIALS

A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant to 
joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field 
tests.

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and 
sealant backing materials, free of oily residues or other substances capable of staining or harming joint 
substrates and adjacent nonporous surfaces in any way, and formulated to promote optimum adhesion 
of sealants to joint substrates.

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 
adjacent to joints.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions, 
and other conditions affecting performance of the Work.

B. Examine joints for suitable conditions.

C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored.

http://www.specagent.com/LookUp/?ulid=5365&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801433&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801434&mf=04&src=wd
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D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with 
joint-sealant manufacturer's written instructions and the following requirements:

1. Remove all foreign material from joint substrates that could interfere with adhesion of joint 
sealant, including dust, paints (except for permanent, protective coatings tested and approved for 
sealant adhesion and compatibility by sealant manufacturer), old joint sealants, oil, grease, 
waterproofing, water repellents, water, surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 
combination of these methods to produce a clean, sound substrate capable of developing 
optimum bond with joint sealants.  Remove loose particles remaining after cleaning operations 
above by vacuuming or blowing out joints with oil-free compressed air.  Porous joint substrates 
include the following:

a. Concrete.
b. Masonry.
c. Unglazed surfaces of ceramic tile.

3. Remove laitance and form-release agents from concrete.
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not 

stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants.  
Nonporous joint substrates include the following:

a. Metal.
b. Glass.
c. Porcelain enamel.
d. Glazed surfaces of ceramic tile.

B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as indicated 
by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-
sealant manufacturer's written instructions.  Confine primers to areas of joint-sealant bond; do not allow 
spillage or migration onto adjoining surfaces.

C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with adjoining 
surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning 
methods required to remove sealant smears.  Remove tape immediately after tooling without disturbing 
joint seal.

3.3 INSTALLATION OF JOINT SEALANTS

A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and 
applications indicated, unless more stringent requirements apply.

B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants 
as applicable to materials, applications, and conditions indicated.
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C. Install sealant backings of kind indicated to support sealants during application and at position required 
to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow 
optimum sealant movement capability.

1. Do not leave gaps between ends of sealant backings.
2. Do not stretch, twist, puncture, or tear sealant backings.
3. Remove absorbent sealant backings that have become wet before sealant application and 

replace them with dry materials.

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and 
backs of joints.

E. Install sealants using proven techniques that comply with the following and at the same time backings 
are installed:

1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum 

sealant movement capability.

F. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, 
tool sealants according to requirements specified in subparagraphs below to form smooth, uniform 
beads of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of sealant 
with sides of joint.

1. Remove excess sealant from surfaces adjacent to joints.
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor 

sealants or adjacent surfaces.
3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated.
4. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193.
5. Provide recessed joint configuration of recess depth and at locations indicated per Figure 8C in 

ASTM C 1193.

a. Use masking tape to protect surfaces adjacent to recessed tooled joints.

G. Installation of Preformed Silicone-Sealant System:  Comply with the following requirements:

1. Apply masking tape to each side of joint, outside of area to be covered by sealant system.
2. Apply silicone sealant to each side of joint to produce a bead of size complying with preformed 

silicone-sealant system manufacturer's written instructions and covering a bonding area of not 
less than 3/8 inch (10 mm).  Hold edge of sealant bead 1/4 inch  inside masking tape.

3. Within 10 minutes of sealant application, press silicone extrusion into sealant to wet extrusion 
and substrate.  Use a roller to apply consistent pressure and ensure uniform contact between 
sealant and both extrusion and substrate.

4. Complete installation of sealant system in horizontal joints before installing in vertical joints.  Lap 
vertical joints over horizontal joints.  At ends of joints, cut silicone extrusion with a razor knife.

H. Acoustical Sealant Installation:  At sound-rated assemblies and elsewhere as indicated, seal 
construction at perimeters, behind control joints, and at openings and penetrations with a continuous 
bead of acoustical sealant.  Install acoustical sealant at both faces of partitions at perimeters and 
through penetrations.  Comply with ASTM C 919 and with manufacturer's written recommendations.
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3.4 FIELD QUALITY CONTROL

A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows:

1. Extent of Testing:  Test completed and cured sealant joints as follows:

a. Perform 10 tests for the first 1000 feet (300 m) of joint length for each kind of sealant and 
joint substrate.

b. Perform 1 test for each 1000 feet (300 m) of joint length thereafter or 1 test per each floor 
per elevation.

2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull 
Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521.

a. For joints with dissimilar substrates, verify adhesion to each substrate separately; extend 
cut along one side, verifying adhesion to opposite side.  Repeat procedure for opposite 
side.

3. Inspect tested joints and report on the following:

a. Whether sealants filled joint cavities and are free of voids.
b. Whether sealant dimensions and configurations comply with specified requirements.
c. Whether sealants in joints connected to pulled-out portion failed to adhere to joint 

substrates or tore cohesively.  Include data on pull distance used to test each kind of 
product and joint substrate.  Compare these results to determine if adhesion passes 
sealant manufacturer's field-adhesion hand-pull test criteria.

4. Record test results in a field-adhesion-test log.  Include dates when sealants were installed, 
names of persons who installed sealants, test dates, test locations, whether joints were primed, 
adhesion results and percent elongations, sealant fill, sealant configuration, and sealant 
dimensions.

5. Repair sealants pulled from test area by applying new sealants following same procedures used 
originally to seal joints.  Ensure that original sealant surfaces are clean and that new sealant 
contacts original sealant.

B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from testing or 
noncompliance with other indicated requirements will be considered satisfactory.  Remove sealants that 
fail to adhere to joint substrates during testing or to comply with other requirements.  Retest failed 
applications until test results prove sealants comply with indicated requirements.

3.5 CLEANING

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and 
with cleaning materials approved in writing by manufacturers of joint sealants and of products in which 
joints occur.
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3.6 PROTECTION

A. Protect joint sealants during and after curing period from contact with contaminating substances and 
from damage resulting from construction operations or other causes so sealants are without 
deterioration or damage at time of Substantial Completion.  If, despite such protection, damage or 
deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately so 
installations with repaired areas are indistinguishable from original work.

3.7 JOINT-SEALANT SCHEDULE

A. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal nontraffic surfaces.

1. Joint Locations:

a. Construction joints in cast-in-place concrete.
b. Joints between plant-precast architectural concrete units.
c. Control and expansion joints in unit masonry.
d. Joints in dimension cast stone cladding.
e. Joints in glass unit masonry assemblies.
f. Joints between metal panels.
g. Joints between different materials listed above.
h. Perimeter joints between materials listed above and frames of doors, windows and 

louvers.
i. Control and expansion joints in ceilings and other overhead surfaces.

2. Silicone Joint Sealant:  Single component, nonsag, neutral curing, Class 100/50.
3. Urethane Joint Sealant:  Single component, nonsag, Class 100/50.
4. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

B. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces.

1. Joint Locations:

a. Control and expansion joints on exposed interior surfaces of exterior walls.
b. Perimeter joints of exterior openings where indicated.
c. Tile control and expansion joints.
d. Vertical joints on exposed surfaces of interior unit masonry, concrete walls and] partitions.
e. Joints on underside of plant-precast structural concrete planks.
f. Perimeter joints between interior wall surfaces and frames of interior doors, windows and 

elevator entrances.
g. Other joints as indicated.

2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

C. Joint-Sealant Application:  Interior acoustical joints in vertical surfaces and horizontal nontraffic surfaces.

1. Joint Location:

a. Acoustical joints where indicated.
b. Other joints as indicated.
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2. Joint Sealant:  Acoustical.
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.

3.8 WASTE MANAGEMENT

A. Coordinate with Section 01 74 19.

1. Separate and recycle cut-offs and waste materials and material packaging in accordance with 
Waste Management Plan and to the maximum extent economically feasible and place in 
designated areas for recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other scrap for recycling.

END OF SECTION 07 92 00
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SECTION 07 95 00 - EXPANSION CONTROL

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, testing 
and services necessary to complete the work for  expansion control as shown on the schedules, 
keynotes, drawings, as specified herein, and as may be required by conditions and authorities 
having jurisdiction, including, but not limited to, the following:

1. Interior floor wall ceiling expansion control systems.
2. Exterior wall expansion control systems.

B. Related Requirements:
1. Division 3 for concrete work
2. Division 5 for structural and non-structural metal work 
3. Section 07 92 00 Joint Sealants
4. Section 07 53 23 EPDM Roofing
5. Section 07 62 00 SM Flashing and Specialties
6. Section 07 72 00 Roof Accessories
7. Division 9 for interior wall and floor work

1.3 ACTION SUBMITTALS

A. Shop Drawings:  For each expansion control system specified. Include plans, elevations, 
sections, details, splices, blockout requirement, attachments to other work, and line diagrams 
showing entire route of each expansion control system.  Where expansion control systems 
change planes, provide isometric or clearly detailed drawing depicting how components 
interconnect.

B. Samples:  For each exposed expansion control system and for each color and texture specified, 
full width by 6 inches (150 mm) long in size.

C. Samples for Initial Selection:  For each type of expansion control system indicated.

1. Include manufacturer's color charts showing the full range of colors and finishes available 
for each exposed metal and elastomeric seal material.

D. Samples for Verification:  For each type of expansion control system indicated, full width by 6 
inches (150 mm) long in size.
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E. Product Schedule:  Prepared by or under the supervision of the supplier.  Include the following 
information in tabular form:

1. Manufacturer and model number for each expansion control system.
2. Expansion control system location cross-referenced to Drawings.
3. Nominal joint width.
4. Movement capability.
5. Classification as thermal or seismic.
6. Materials, colors, and finishes.
7. Product options.
8. Fire-resistance ratings.

1.4 INFORMATIONAL SUBMITTALS

A. Product Test Reports:  For each fire barrier provided as part of an expansion control system, for 
tests performed by a qualified testing agency.

PART 2 - PRODUCTS

2.1 SYSTEM DESCRIPTION

A. General:  Provide expansion control systems of design, basic profile, materials, and operation 
indicated.  Provide units with capability to accommodate variations in adjacent surfaces.

1. Furnish units in longest practicable lengths to minimize field splicing.  Install with hairline 
mitered corners where expansion control systems change direction or abut other materials.

2. Include factory-fabricated closure materials and transition pieces, T-joints, corners, curbs, 
cross-connections, and other accessories as required to provide continuous expansion 
control systems.

B. Coordination:  Coordinate installation of exterior wall and soffit expansion control systems with 
roof expansion control systems to ensure that wall transitions are watertight. Roof expansion joint 
assemblies are specified elsewhere. 

2.2 PERFORMANCE REQUIREMENTS

A. Fire-Resistance Ratings:  Where indicated, provide expansion control systems with fire barriers 
identical to those of systems tested for fire resistance per UL 2079 or ASTM E 1966 by a testing 
and inspecting agency acceptable to authorities having jurisdiction.

1. Hose Stream Test:  Wall-to-wall and wall-to-ceiling systems shall be subjected to hose 
stream testing.

B. Seismic Performance:  Expansion control systems shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7.
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1. The term "withstand" means "the system will remain in place without separation of any 
parts when subjected to the seismic forces specified and the system will be fully 
operational after the seismic event."

2. Component Importance Factor is 1.5.

2.3 INTERIOR EXPANSION CONTROL SYSTEMS

A. Locations:  Between existing Salzmann Building and new East and West Wing Additions and 
between existing Salzmann Building and new Entry Addition.

B. Basis-of-Design Product:  Subject to compliance with requirements, provide products by  MM 
Systems Corporation, as indicated on the drawings or a comparable product by one of the 
following:

1. Architectural Art Mfg., Inc.; Division of Pittcon Industries.
2. Balco, Inc.
3. JointMaster/InPro Corporation.
4. Michael Rizza Company, LLC.
5. Construction Specialties, Inc.
6. Nystrom, Inc.

C. Source Limitations:  Obtain expansion control systems from single source from single 
manufacturer.

D. Interior Expansion Control System Requirement:

1. Floor to Floor -  LASD
2. Floor to Wall – FSSTE
3. Wall to Wall – VSW
4. Wall to Corner – VSWL
5. Wall to Ceiling – VSWL
6. Ceiling to Ceiling – VSG
7. Wall to Soffit – VSWL

E. Finishes shall be compatible with adjacent materials or as designated in the drawings.

2.4 EXTERIOR WALL EXPANSION CONTROL SYSTEMS

A. Basis-of-Design Product:  Subject to compliance with requirements, provide products by MM 
Systems Corporation, as indicated on the drawings or a comparable product by one of the 
following:

1. Architectural Art Mfg., Inc.; Division of Pittcon Industries.
2. Balco, Inc.
3. JointMaster/InPro Corporation.
4. Michael Rizza Company, LLC.
5. Construction Specialties, Inc.
6. Nystrom, Inc.
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B. Source Limitations:  Obtain expansion control systems from single source from single 
manufacturer.

C. Fire Resistance Rating:  same as adjacent construction.

D. Exterior Expansion Control System Requirement with cover plates: 
1. Wall to Wall –  ESS
2. Wall to Corner – ESS

E. Exposed gasket:  Extruded flexible gasket.  Color as selected by Architect from manufacture’s full 
range.

2.5 MATERIALS

A. Aluminum:  ASTM B 221 (ASTM B 221M), Alloy 6063-T5 for extrusions; ASTM B 209 
(ASTM B 209M), Alloy 6061-T6 for sheet and plate.

1. Apply manufacturer's standard protective coating on aluminum surfaces to be placed in 
contact with cementitious materials.

B. Elastomeric Seals:  ASTM E 1783; preformed elastomeric membranes or extrusions to be 
installed in metal frames.

C. Compression Seals:  ASTM E 1612; preformed elastomeric extrusions having an internal baffle 
system and designed to function under compression.

D. Cellular Foam Seals:  Extruded, compressible foam designed to function under compression.

E. Elastomeric Concrete:  Modified epoxy or polyurethane extended into a prepackaged aggregate 
blend, specifically designed for bonding to concrete substrates.

F. Fire Barriers:  Any material or material combination, when fire tested after cycling, designated to 
resist the passage of flame and hot gases through a movement joint and to meet performance 
criteria for required fire-resistance rating.

G. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107/C 1107M, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for 
application and a 30-minute working time.

H. Accessories:  Manufacturer's standard anchors, clips, fasteners, set screws, spacers, and other 
accessories compatible with material in contact, as indicated or required for complete 
installations.

2.6 GENERAL FINISH REQUIREMENTS

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes.

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping.
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C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  
Variations in appearance of adjoining components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast.

2.7 ALUMINUM FINISHES

A. Mill finish.

B. Clear Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine surfaces where expansion control systems will be installed for installation tolerances and 
other conditions affecting performance of work.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Prepare substrates according to expansion control system manufacturer's written instructions.

B. Coordinate and furnish anchorages, setting drawings, and instructions for installing expansion 
control systems.  Provide fasteners of metal, type, and size to suit type of construction indicated 
and to provide for secure attachment of expansion control systems.

C. Cast-In Frames:  Coordinate and furnish frames to be cast into concrete.

3.3 INSTALLATION

A. Comply with manufacturer's written instructions for storing, handling, and installing expansion 
control systems and materials unless more stringent requirements are indicated.

B. Metal Frames:  Perform cutting, drilling, and fitting required to install expansion control systems.

1. Install in true alignment and proper relationship to joints and adjoining finished surfaces 
measured from established lines and levels.

2. Adjust for differences between actual structural gap and nominal design gap due to 
ambient temperature at time of installation.  Notify Architect where discrepancies occur that 
will affect proper expansion control system installation and performance.

3. Cut and fit ends to accommodate thermal expansion and contraction of metal without 
buckling of frames.

4. Repair or grout blockout as required for continuous frame support using nonmetallic, 
shrinkage-resistant grout.

5. Install frames in continuous contact with adjacent surfaces.
a. Shimming is not permitted.
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6. Locate anchors at interval recommended by manufacturer, but not less than 3 inches (75 
mm) from each end and not more than 24 inches (600 mm) o.c.

C. Seals in Metal Frames:  Install elastomeric seals and membranes in frames to comply with 
manufacturer's written instructions.  Install with minimum number of end joints.

1. Provide in continuous lengths for straight sections.
2. Seal transitions according to manufacturer's written instructions.  Vulcanize or heat-weld 

field-spliced joints as recommended by manufacturer.
3. Installation:  Mechanically lock seals into frames or adhere to frames with adhesive or 

pressure-sensitive tape as recommended by manufacturer.

D. Compression Seals:  Apply adhesive or lubricant adhesive as recommended by manufacturer 
before installing compression seals.

E. Foam Seals:  Install with adhesive recommended by manufacturer.

F. Epoxy-Bonded Seals:  Pressurize seal for time period and to pressure recommended by 
manufacturer.  Do not overpressurize.

G. Terminate exposed ends of expansion control systems with field- or factory-fabricated termination 
devices.

H. Fire-Resistance-Rated Assemblies:  Coordinate installation of expansion control system materials 
and associated work so complete assemblies comply with assembly performance requirements.

1. Fire Barriers:  Install fire barriers to provide continuous, uninterrupted fire resistance 
throughout length of joint, including transitions and field splices.

I. Moisture Barrier:  Provide at all exterior joints and where indicated on Drawings.  Provide 
drainage fittings at a maximum of 50 feet (15.2 m) or where indicated on Drawings.

3.4 PROTECTION

A. Do not remove protective covering until finish work in adjacent areas is complete.  When 
protective covering is removed, clean exposed metal surfaces to comply with manufacturer's 
written instructions.

B. Protect the installation from damage by work of other Sections.  Where necessary due to heavy 
construction traffic, remove and properly store cover plates or seals and install temporary 
protection over expansion control systems.  Reinstall cover plates or seals prior to Substantial 
Completion of the Work.

3.5 WASTE MANAGEMENT

A. Coordinate with Section 01 74 19.

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and place 
in designated areas for recycling.
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2. Set aside and protect materials suitable for reuse and/or remanufacturing.
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area. 

END OF SECTION 07 95 00
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SECTION 09 22 16 - NON-STRUCTURAL METAL FRAMING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Non-load-bearing steel framing systems for interior gypsum board assemblies.
2. Suspension systems for interior gypsum ceilings, soffits, and grid systems.

B. Related Requirements:

1. None 

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product.

1.4 INFORMATIONAL SUBMITTALS

A. Evaluation Reports:  For dimpled steel studs and runners and firestop tracks, from ICC-ES.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fire-Test-Response Characteristics:  For fire-resistance-rated assemblies that incorporate non-
load-bearing steel framing, provide materials and construction identical to those tested in 
assembly indicated, according to ASTM E 119 by an independent testing agency.

B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical 
to those tested in assembly indicated, according to ASTM E 90 and classified according to 
ASTM E 413 by an independent testing agency.

2.2 FRAMING SYSTEMS

A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated.



NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

             BID SET ISSUANCE 
AUGUST 2, 2022

NON-STRUCTURAL METAL FRAMING 092216 - 2 of 8 

1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal unless 
otherwise indicated.

2. Protective Coating:  ASTM A 653/A 653M, G40 (Z120), Coating with equivalent corrosion 
resistance of ASTM A 653/A 653M, G40 (Z120), hot-dip galvanized unless otherwise 
indicated.

B. Studs and Runners:  ASTM C 645.  Use either steel studs and runners or dimpled steel studs 
and runners.

1. Steel Studs and Runners:

a. Thickness: 20 ga. Unless otherwise indicated
b. Depth:  As indicated on Drawings.

C. Slip-Type Head Joints:  Where indicated, provide one of the following:

1. Single Long-Leg Runner System:  ASTM C 645 top runner with 2-inch- (51-mm-) deep 
flanges in thickness not less than indicated for studs, installed with studs friction fit into top 
runner and with continuous bridging located within 12 inches (305 mm) of the top of studs 
to provide lateral bracing.

2. Double-Runner System:  ASTM C 645 top runners, inside runner with 2-inch- (51-mm-) 
deep flanges in thickness not less than indicated for studs and fastened to studs, and 
outer runner sized to friction fit inside runner.

3. Deflection Track:  Steel sheet top runner manufactured to prevent cracking of finishes 
applied to interior partition framing resulting from deflection of structure above; in 
thickness not less than indicated for studs and in width to accommodate depth of studs.

a. Products:  Subject to compliance with requirements, provide one of the following or 
approved equal:

1) Dietrich Metal Framing; SLP-TRK Slotted Deflection Track.
2) MBA Building Supplies; FlatSteel Deflection Track or Slotted Deflecto Track.
3) Steel Network Inc. (The); VertiTrack VTD Series.
4) Superior Metal Trim; Superior Flex Track System (SFT).
5) Telling Industries; Vertical Slip Track.

D. Firestop Tracks:  Top runner manufactured to allow partition heads to expand and contract with 
movement of the structure while maintaining continuity of fire-resistance-rated assembly 
indicated; in thickness not less than indicated for studs and in width to accommodate depth of 
studs.

1. Products:  Subject to compliance with requirements, provide one of the following, or 
approved equal: 

a. Fire Trak Corp.; Fire Trak System.
b. Grace Construction Products; FlameSafe FlowTrak System.

E. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width indicated.

1. Minimum Base-Metal Thickness:  0.0219 inch (0.556 mm).
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F. Cold-Rolled Channel Bridging:  Steel, 0.053-inch (1.34-mm) minimum base-metal thickness, with 
minimum 1/2-inch- (13-mm-) wide flanges.

1. Depth:  As indicated on Drawings.
2. Clip Angle:  Not less than 1-1/2 by 1-1/2 inches (38 by 38 mm), 0.068-inch- (1.72-mm-) 

thick, galvanized steel.

G. Hat-Shaped, Rigid Furring Channels:  ASTM C 645.

1. Minimum Base-Metal Thickness:  0.0219 inch (0.556 mm).
2. Depth:  7/8 inch (22.2 mm).

H. Resilient Furring Channels:  1/2-inch- (13-mm-) deep, steel sheet members designed to reduce 
sound transmission.

1. Configuration:  Asymmetrical or hat shaped.

I. Cold-Rolled Furring Channels:  0.053-inch (1.34-mm) uncoated-steel thickness, with minimum 
1/2-inch- (13-mm-) wide flanges.

1. Depth:  As indicated on Drawings.
2. Furring Brackets:  Adjustable, corrugated-edge type of steel sheet with minimum 

uncoated-steel thickness of 0.033 inch (0.8 mm).
3. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-mm-) 

diameter wire, or double strand of 0.048-inch- (1.21-mm-) diameter wire.

J. Z-Shaped Furring:  With slotted or nonslotted web, face flange of 1-1/4 inches (32 mm), wall 
attachment flange of 7/8 inch (22 mm), minimum uncoated-metal thickness of 0.018 inch (0.45 
mm), and depth required to fit insulation thickness indicated.

2.3 SUSPENSION SYSTEMS

A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-mm-) 
diameter wire, or double strand of 0.048-inch- (1.21-mm-) diameter wire.

B. Hanger Attachments to Concrete:

1. Anchors:  Fabricated from corrosion-resistant materials with holes or loops for attaching 
wire hangers and capable of sustaining, without failure, a load equal to 5 times that 
imposed by construction as determined by testing according to ASTM E 488 by an 
independent testing agency.

2. Powder-Actuated Fasteners:  Suitable for application indicated, fabricated from corrosion-
resistant materials with clips or other devices for attaching hangers of type indicated, and 
capable of sustaining, without failure, a load equal to 10 times that imposed by 
construction as determined by testing according to ASTM E 1190 by an independent 
testing agency.

C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch (4.12 mm) in 
diameter.

D. Flat Hangers:  Steel sheet, 1 by 3/16 inch (25 by 5 mm) by length indicated.
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E. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.053 
inch (1.34 mm) and minimum 1/2-inch- (13-mm-) wide flanges.

F. Furring Channels (Furring Members):

1. Cold-Rolled Channels:  0.053-inch (1.34-mm) uncoated-steel thickness, with minimum 
1/2-inch- (13-mm-) wide flanges, 3/4 inch (19 mm) deep.

2. Steel Studs and Runners:  ASTM C 645.
3. Dimpled Steel Studs and Runners:  ASTM C 645.
4. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 7/8 inch (22 mm) deep.
5. Resilient Furring Channels:  1/2-inch- (13-mm-) deep members designed to reduce sound 

transmission.

G. Grid Suspension System for Gypsum Board Ceilings:  ASTM C 645, direct-hung system 
composed of main beams and cross-furring members that interlock.

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following:

a. Armstrong World Industries, Inc.; Drywall Grid Systems.
b. Chicago Metallic Corporation; Drywall Grid System.
c. USG Corporation; Drywall Suspension System.

2.4 AUXILIARY MATERIALS

A. General:  Provide auxiliary materials that comply with referenced installation standards.

1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, 
and other properties required to fasten steel members to substrates.

B. Isolation Strip at Exterior Walls:  Provide one of the following:

1. Asphalt-Saturated Organic Felt:  ASTM D 226, Type I (No. 15 asphalt felt), nonperforated.
2. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow fastener 

penetration without foam displacement, 1/8 inch (3.2 mm) thick, in width to suit steel stud 
size.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, 
cast-in anchors, and structural framing, for compliance with requirements and other conditions 
affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 PREPARATION

A. Suspended Assemblies:  Coordinate installation of suspension systems with installation of 
overhead structure to ensure that inserts and other provisions for anchorages to building 
structure have been installed to receive hangers at spacing required to support the Work and 
that hangers will develop their full strength.

1. Furnish concrete inserts and other devices indicated to other trades for installation in 
advance of time needed for coordination and construction.

B. Coordination with Sprayed Fire-Resistive Materials:

1. Before sprayed fire-resistive materials are applied, attach offset anchor plates or ceiling 
runners (tracks) to surfaces indicated to receive sprayed fire-resistive materials.  Where 
offset anchor plates are required, provide continuous plates fastened to building structure 
not more than 24 inches (610 mm) o.c.

2. After sprayed fire-resistive materials are applied, remove them only to extent necessary 
for installation of non-load-bearing steel framing.  Do not reduce thickness of fire-resistive 
materials below that required for fire-resistance ratings indicated.  Protect adjacent fire-
resistive materials from damage.

3.3 INSTALLATION, GENERAL

A. Installation Standard:  ASTM C 754.

1. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply to 
framing installation.

B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 
grab bars, toilet accessories, furnishings, or similar construction.

C. Install bracing at terminations in assemblies.

D. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members.  Frame both sides of joints independently.

3.4 INSTALLING FRAMED ASSEMBLIES

A. Install framing system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types.

1. Single-Layer Application:  16 inches (406 mm) o.c. unless otherwise indicated.
2. Multilayer Application:  16 inches (406 mm) o.c. unless otherwise indicated.
3. Tile Backing Panels:  16 inches (406 mm)] o.c. unless otherwise indicated.

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 
walls, install isolation strip between studs and exterior wall.

C. Install studs so flanges within framing system point in same direction.
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D. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural 
supports or substrates above suspended ceilings except where partitions are indicated to 
terminate at suspended ceilings.  Continue framing around ducts penetrating partitions above 
ceiling.

1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, install to 
produce joints at tops of framing systems that prevent axial loading of finished assemblies.

2. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on door frames; install 
runner track section (for cripple studs) at head and secure to jamb studs.

a. Install two studs at each jamb unless otherwise indicated.
b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch 

(13-mm) clearance from jamb stud to allow for installation of control joint in finished 
assembly.

c. Extend jamb studs through suspended ceilings and attach to underside of overhead 
structure.

3. Other Framed Openings:  Frame openings other than door openings the same as required 
for door openings unless otherwise indicated.  Install framing below sills of openings to 
match framing required above door heads.

4. Fire-Resistance-Rated Partitions:  Install framing to comply with fire-resistance-rated 
assembly indicated and support closures and to make partitions continuous from floor to 
underside of solid structure.

a. Firestop Track:  Where indicated, install to maintain continuity of fire-resistance-
rated assembly indicated.

5. Sound-Rated Partitions:  Install framing to comply with sound-rated assembly indicated.
6. Curved Partitions:

a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs.
b. Begin and end each arc with a stud, and space intermediate studs equally along 

arcs.  On straight lengths of no fewer than two studs at ends of arcs, place studs 6 
inches (150 mm) o.c.

E. Direct Furring:

1. Screw to wood framing.
2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, 

or powder-driven fasteners spaced 24 inches (610 mm) o.c.

F. Z-Furring Members:

1. Erect insulation, specified in Section 072100 "Thermal Insulation," vertically and hold in 
place with Z-furring members spaced 24 inches (610 mm) o.c.

2. Except at exterior corners, securely attach narrow flanges of furring members to wall with 
concrete stub nails, screws designed for masonry attachment, or powder-driven fasteners 
spaced 24 inches (610 mm) o.c.

3. At exterior corners, attach wide flange of furring members to wall with short flange 
extending beyond corner; on adjacent wall surface, screw-attach short flange of furring 
channel to web of attached channel.  At interior corners, space second member no more 
than 12 inches (305 mm) from corner and cut insulation to fit.



NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

             BID SET ISSUANCE 
AUGUST 2, 2022

NON-STRUCTURAL METAL FRAMING 092216 - 7 of 8 

G. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 
1/8 inch (3 mm) from the plane formed by faces of adjacent framing.

3.5 INSTALLING SUSPENSION SYSTEMS

A. Install suspension system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types.

1. Hangers:  48 inches (1219 mm) o.c.
2. Carrying Channels (Main Runners):  48 inches (1219 mm) o.c.
3. Furring Channels (Furring Members):  16 inches (406 mm) o.c.

B. Isolate suspension systems from building structure where they abut or are penetrated by building 
structure to prevent transfer of loading imposed by structural movement.

C. Suspend hangers from building structure as follows:

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 
plenum that are not part of supporting structural or suspension system.

a. Splay hangers only where required to miss obstructions and offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective means.

2. Where width of ducts and other construction within ceiling plenum produces hanger 
spacings that interfere with locations of hangers required to support standard suspension 
system members, install supplemental suspension members and hangers in the form of 
trapezes or equivalent devices.

a. Size supplemental suspension members and hangers to support ceiling loads 
within performance limits established by referenced installation standards.

3. Wire Hangers:  Secure by looping and wire tying, either directly to structures or to inserts, 
eye screws, or other devices and fasteners that are secure and appropriate for substrate, 
and in a manner that will not cause hangers to deteriorate or otherwise fail.

4. Flat Hangers:  Secure to structure, including intermediate framing members, by attaching 
to inserts, eye screws, or other devices and fasteners that are secure and appropriate for 
structure and hanger, and in a manner that will not cause hangers to deteriorate or 
otherwise fail.

5. Do not attach hangers to steel roof deck.
6. Do not attach hangers to permanent metal forms.  Furnish cast-in-place hanger inserts 

that extend through forms.
7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
8. Do not connect or suspend steel framing from ducts, pipes, or conduit.

D. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports.

E. Seismic Bracing:  Sway-brace suspension systems with hangers used for support.

F. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems 
meet vertical surfaces.  Mechanically join main beam and cross-furring members to each other 
and butt-cut to fit into wall track.
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G. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in 12 feet (3 
mm in 3.6 m) measured lengthwise on each member that will receive finishes and transversely 
between parallel members that will receive finishes.

3.6 WASTE MANAGEMENT

A. Coordinate with Section 017423.

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and 
place in designated areas for recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing.
3. Separate and fold up metal banding; flatten and place along with other metal scrap for 

recycling in designated area.

END OF SECTION 092216
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SECTION 09 29 00 - GYPSUM BOARD

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This section includes the performance criteria, materials, production, and erection of 
gypsum board for the project.  The work performed under this Section consists of the provision of all plant, 
materials, labor and equipment and the like necessary and/or required for the complete execution of all 
gypsum board as required by this section, schedules, keynotes and drawings including, but not limited to the 
following. 

1. Interior gypsum board.
2. Moisture resistant gypsum board (all wet locations and as tile backer)
3. Trim.

B. Related Requirements:
1. Section 09 22 16 "Non-Structural Metal Framing" for non-structural framing and suspension systems 

that support gypsum board panels.

1.3 PERFORMANCE REQUIREMENTS

A. Structural Performance of Ceiling Suspension Systems:  Ceiling suspension systems and cantilevered ceiling 
soffits shall withstand the effects of gravity and seismic effects.

1.4 ACTION SUBMITTALS

A. Product Data:  For each type of product.

B. Shop Drawings for Gypsum Board Ceiling Systems:  Include reflected ceiling plans, drawn to scale, on which 
the following items are shown and coordinated with each other, and as reviewed by a qualified professional 
engineer using input from installers of the items involved:.

1. Layout of all ceilings/soffits with dimensions based on as-built construction
2. Gypsum board ceiling suspension-system members.
3. Miscellaneous metal/steel framing sizing for soffits and cantilevers
4. Method of attaching hangers to building structure.
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a. Furnish layouts and sizing for cast-in-place anchors, clips, metal framing, miscellaneous steel 
shapes, and other ceiling attachment devices whose installation is specified in other Sections.

5. Size and location of initial access modules for suspended gypsum board ceilings and soffits.
6. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, access 

panels, and special moldings.
7. Minimum Drawing Scale: 1/8 inch = 1 foot (1:96) for layout drawings, 1 inch = 1 foot for detail 

drawings

C. Evaluation Reports:  For each ceiling suspension system and anchor and fastener type, from ICC-ES.

D. Field quality-control reports.

E. Samples:  For the following products:

1. Trim Accessories:  Full-size Sample in 12-inch- (300-mm-) long length for each trim accessory 
indicated.

2. Textured Finishes: 12” x 12” sample for each textured finish indicated and on same backing indicated 
for Work.

1.5 QUALITY ASSURANCE

A. Mockups:  Before beginning gypsum board installation, install mockups of at least 100 sq. ft. (9 sq. m) in 
surface area to demonstrate aesthetic effects and set quality standards for materials and execution.

1. Install mockups for the following:

a. Each level of gypsum board finish indicated for use in exposed locations.
b. Each texture finish indicated.

2. Apply or install final decoration indicated, including painting and wallcoverings, on exposed surfaces 
for review of mockups.

3. Simulate finished lighting conditions for review of mockups.
4. Subject to compliance with requirements, approved mockups may become part of the completed 

Work if undisturbed at time of Substantial Completion.

1.6 DELIVERY, STORAGE AND HANDLING

A. Store materials inside under cover and keep them dry and protected against weather, condensation, direct 
sunlight, construction traffic, and other potential causes of damage.  Stack panels flat and supported on 
risers on a flat platform to prevent sagging.
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1.7 FIELD CONDITIONS

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board manufacturer's written 
recommendations, whichever are more stringent.

B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.

C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, 
sagging, or irregular shape.

PART 2 - Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface 
contamination and discoloration PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and construction 
identical to those tested in assembly indicated according to ASTM E 119 by an independent testing agency.

B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those 
tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an 
independent testing agency.

2.2 GYPSUM BOARD, GENERAL

A. Size:  Provide maximum lengths and widths available that will minimize joints in each area and that 
correspond with support system indicated.

2.3 INTERIOR GYPSUM BOARD

A. Manufacturers:  Subject to compliance with requirements, provide products by the following:

1. National Gypsum Company
2. American Gypsum.
3. CertainTeed Corp.
4. Georgia-Pacific Gypsum LLC.
5. Lafarge North America Inc.
6. USG Corporation.

B. Gypsum Wallboard:  ASTM C 1396/C 1396M.

1. Thickness:  5/8 inch (12.7 mm).
2. Long Edges:  Tapered.

C. Gypsum Board, Type X:  ASTM C 1396/C 1396M.

http://www.specagent.com/LookUp/?ulid=249&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792440&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792435&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792437&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792438&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792439&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792444&mf=04&&mf=04&src=wd
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1. Thickness:  5/8 inch (15.9 mm).
2. Long Edges:  Tapered.

D. Flexible Gypsum Board:  ASTM C 1396/C 1396M.  Manufactured to bend to fit radii and to be more flexible 
than standard regular-type gypsum board of same thickness.

1. Thickness:  1/4 inch (6.4 mm).
2. Long Edges:  Tapered.

E. Gypsum Ceiling Board:  ASTM C 1396/C 1396M.

1. Thickness:  1/2 inch (12.7 mm).
2. Long Edges:  Tapered.

F. Abuse-Resistant Gypsum Board:  ASTM C 1629/C 1629M. 

1. Products Paper Faced, ASTM C 1396:  Subject to compliance with requirements, available products 
that may be incorporated into the Work include, but are not limited to, the following:
a. National Gypsum Company; Hi-Abuse XP.

2. Products Glass-Mat Faced, ASTM C 1658:  Subject to compliance with requirements, available 
products that may be incorporated into the Work include, but are not limited to, the following:
a. National Gypsum Company; eXP Interior Extreme AR Gypsum Panel.

3. Core:  5/8 inch (15.9 mm), Type X.
4. Long Edges:  Tapered.
5. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274.
6. Surface Abrasion Resistance: Level 3 in accordance with ASTM C 1629.
7. Indentation Resistance: Level 1 in accordance with ASTM C 1629.
8. Soft Body Impact Resistance: Level 2 in accordance with ASTM C 1629.

G. Impact-Resistant Gypsum Board:  ASTM C 1629/C 1629M. 

1. Products Paper Faced, ASTM C 1396:  Subject to compliance with requirements, available products 
that may be incorporated into the Work include, but are not limited to, the following:
a. National Gypsum Company; Hi-Impact XP.

2. Products Glass-Mat Faced, ASTM C 1658:  Subject to compliance with requirements, available 
products that may be incorporated into the Work include, but are not limited to, the following:
a. Georgia-Pacific Gypsum LLC; DensArmor Plus Impact-Resistant Interior Panel.
b. National Gypsum Company; eXP Interior Extreme IR Gypsum Panel.

3. Core:  5/8 inch (15.9 mm), Type X.
4. Long Edges:  Tapered.
5. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274.
6. Surface Abrasion Resistance: Level 3 in accordance with ASTM C 1629.
7. Indentation Resistance: Level 1 in accordance with ASTM C 1629.
8. Soft Body Impact Resistance: Level 3 in accordance with ASTM C 1629.
9. Hard Body Impact Resistance: Level 2 in accordance with ASTM C 1629.

H. Moisture- and Mold-Resistant Gypsum Board:  ASTM C 1396/C 1396M.  With moisture- and mold-resistant 
core and paper surfaces. 

http://www.specagent.com/LookUp/?ulid=251&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=251&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=251&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=251&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814782&mf=04&&mf=04&src=wd
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1. Core:  5/8 inch (15.9 mm), Type X.
2. Long Edges:  Tapered.
3. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274.

I. Glass-Mat Interior Gypsum Board:  ASTM C 1658/C 1658M.  With fiberglass mat laminated to both sides.  
Specifically designed for interior use, where indicated on Drawings. Retain "Products" Subparagraph and list 
of manufacturers and products below to require specific products or a comparable product from other 
manufacturers.

1. Products:  Subject to compliance with requirements, available products that may be incorporated into 
the Work include, but are not limited to, the following:

a. Georgia-Pacific Gypsum LLC; DensArmor Plus.
b. National Gypsum Company; eXP Interior Extreme.

2. Core:  5/8 inch, Type X.
3. Long Edges:  Tapered.
4. Mold Resistance:  ASTM D 3273, score of 10 as rated according to ASTM D 3274.

2.4 TRIM ACCESSORIES

A. Interior Trim:  ASTM C 1047.

1. Material:  Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or paper-faced galvanized 
steel sheet.

2. Shapes:

a. Cornerbead.
b. Bullnose bead.
c. LC-Bead:  J-shaped; exposed long flange receives joint compound.
d. L-Bead:  L-shaped; exposed long flange receives joint compound.
e. U-Bead:  J-shaped; exposed short flange does not receive joint compound.
f. Expansion (control) joint.
g. Curved-Edge Cornerbead:  With notched or flexible flanges.

2.5 JOINT TREATMENT MATERIALS

A. General:  Comply with ASTM C 475/C 475M.

B. Joint Tape:

1. Interior Gypsum Board:  Paper.
2. Glass-Mat Gypsum Sheathing Board:  10-by-10 glass mesh.

C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is compatible with other 
compounds applied on previous or for successive coats.

1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, use setting-
type taping compound.

http://www.specagent.com/LookUp/?ulid=251&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814782&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814782&mf=04&&mf=04&src=wd
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2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and trim flanges, 
use setting-type taping compound.

a. Use setting-type compound for installing paper-faced metal trim accessories.

3. Fill Coat:  For second coat, use setting-type, sandable topping compound.
4. Finish Coat:  For third coat, use setting-type, sandable topping compound.
5. Skim Coat: For final coat of Level 5 finish, use setting-type, sandable topping compound.

2.6 AUXILIARY MATERIALS

A. General:  Provide auxiliary materials that comply with referenced installation standards and manufacturer's 
written recommendations.

B. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering gypsum panels to 
continuous substrate.

1. Laminating adhesive shall have a VOC content of 50 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24).

C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.

1. Use screws complying with ASTM C 954 for fastening panels to steel members from 0.033 to 0.112 
inch (0.84 to 2.84 mm) thick.

D. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) produced by 
combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.

1. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of assembly.

E. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying 
with ASTM C 834.  Product effectively reduces airborne sound transmission through perimeter joints and 
openings in building construction as demonstrated by testing representative assemblies according to 
ASTM E 90.

1. Products:  Subject to compliance with requirements, provide product by one of the following:

a. Accumetric LLC; BOSS 824 Acoustical Sound Sealant.
b. Grabber Construction Products; Acoustical Sealant GSC.
c. Pecora Corporation
d. Specified Technologies, Inc.; Smoke N Sound Acoustical Sealant.
e. USG Corporation; SHEETROCK Acoustical Sealant.

2. Acoustical joint sealant shall have a VOC content of 250 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24).

F. Thermal Insulation:  As specified in Section 07 21 00 "Thermal Insulation."

G. Vapor Retarder:  As specified in Section 07 21 00 "Thermal Insulation."

http://www.specagent.com/LookUp/?ulid=261&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814800&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814801&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814802&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814803&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814804&mf=04&&mf=04&src=wd


NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

               BID SET ISSUANCE 
AUGUST 2, 2022

GYPSUM BOARD 09 29 00 - 7 of 12 

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates including welded hollow-metal frames and framing, with Installer present, for 
compliance with requirements and other conditions affecting performance.

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 APPLYING AND FINISHING PANELS, GENERAL

A. Comply with ASTM C 840 and Gypsum Association GA 214-10.

B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end 
joints in central area of each ceiling.  Stagger abutting end joints of adjacent panels not less than one framing 
member.

C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with not more 
than 1/16 inch (1.5 mm) of open space between panels.  Do not force into place.

D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or 
gypsum board back-blocking is provided behind end joints.  Do not place tapered edges against cut edges or 
ends.  Stagger vertical joints on opposite sides of partitions.  Do not make joints other than control joints at 
corners of framed openings.

E. Form control and expansion joints with space between edges of adjoining gypsum panels.

F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except 
in chases braced internally.

1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage 
may be accomplished with scraps of not less than 8 sq. ft. (0.7 sq. m) in area.

2. Fit gypsum panels around ducts, pipes, and conduits.
3. Where partitions intersect structural members projecting below underside of floor/roof slabs and 

decks, cut gypsum panels to fit profile formed by structural members; allow 1/4- to 3/8-inch- (6.4- to 
9.5-mm-) wide joints to install sealant.

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except 
floors.  Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these locations and trim edges with edge 
trim where edges of panels are exposed.  Seal joints between edges and abutting structural surfaces with 
acoustical sealant.

H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is attached to open 
(unsupported) edges of stud flanges first.
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I. STC-Rated Assemblies:  Seal construction at perimeters, behind control joints, and at openings and 
penetrations with a continuous bead of acoustical sealant.  Install acoustical sealant at both faces of 
partitions at perimeters and through penetrations.  Comply with ASTM C 919 and with manufacturer's written 
recommendations for locating edge trim and closing off sound-flanking paths around or through assemblies, 
including sealing partitions above acoustical ceilings.

J. Install sound attenuation blankets before installing gypsum panels unless blankets are readily installed after 
panels have been installed on one side.

3.3 APPLYING INTERIOR GYPSUM BOARD

A. Install interior gypsum board in the following locations:

1. Wallboard Type:   As indicated on Drawings.
2. Type X:  As indicated on Drawings and at all fire rated assemblies.
3. Flexible Type:  As indicated on Drawings.
4. Ceiling Type:  As indicated on Drawings.
5. Abuse-Resistant Type:  At interior of exterior walls and whiteboard walls.
6. Impact-Resistant Type:  At lobbies, entries and corridors
7. Moisture- and Mold-Resistant Type:  As indicated on Drawings and at all wet areas and as tile 

backer.
8. Glass-Mat Interior Type:  At all plumbing wall with or without tile.

B. Single-Layer Application:

1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent possible 
and at right angles to framing unless otherwise indicated.

2. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing) unless otherwise 
indicated or required by fire-resistance-rated assembly, and minimize end joints.

a. Stagger abutting end joints not less than one framing member in alternate courses of panels.
b. At stairwells and other high walls, install panels horizontally unless otherwise indicated or 

required by fire-resistance-rated assembly.

3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no end joints.  Locate 
edge joints over furring members.

4. Fastening Methods:  Apply gypsum panels to supports with steel drill screws.

C. Multilayer Application:

1. On ceilings, apply gypsum board indicated for base layers before applying base layers on 
walls/partitions; apply face layers in same sequence.  Apply base layers at right angles to framing 
members and offset face-layer joints one framing member, 16 inches (400 mm) minimum, from 
parallel base-layer joints, unless otherwise indicated or required by fire-resistance-rated assembly.

2. On partitions/walls, apply gypsum board indicated for base layers and face layers vertically (parallel 
to framing) with joints of base layers located over stud or furring member and face-layer joints offset 
at least one stud or furring member with base-layer joints, unless otherwise indicated or required by 
fire-resistance-rated assembly.  Stagger joints on opposite sides of partitions.
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3. On Z-furring members, apply base layer vertically (parallel to framing) and face layer either vertically 
(parallel to framing) or horizontally (perpendicular to framing) with vertical joints offset at least one 
furring member.  Locate edge joints of base layer over furring members.

4. Fastening Methods:  Fasten base layers and face layers separately to supports with screws.

D. Laminating to Substrate:  Where gypsum panels are indicated as directly adhered to a substrate (other than 
studs, joists, furring members, or base layer of gypsum board), comply with gypsum board manufacturer's 
written recommendations and temporarily brace or fasten gypsum panels until fastening adhesive has set.

E. Curved Surfaces:

1. Install panels horizontally (perpendicular to supports) and unbroken, to extent possible, across curved 
surface plus 12-inch- (300-mm-) long straight sections at ends of curves and tangent to them.

2. For double-layer construction, fasten base layer to studs with screws 16 inches (400 mm) o.c.  Center 
gypsum board face layer over joints in base layer, and fasten to studs with screws spaced 12 inches 
(300 mm) o.c.

3.4 INSTALLING TRIM ACCESSORIES

A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used for 
panels.  Otherwise, attach trim according to manufacturer's written instructions.

B. Control Joints:  Install control joints at locations indicated on Drawings and according to ASTM C 840 and in 
specific locations approved by Architect for visual effect.

C. Interior Trim:  Install in the following locations:

1. Cornerbead:  Use at outside corners unless otherwise indicated.
2. Bullnose Bead:  Use at outside corners.
3. LC-Bead:  Use at exposed panel edges.
4. L-Bead:  Use where indicated.
5. U-Bead:  Use at exposed panel edges and where indicated.
6. Curved-Edge Cornerbead:  Use at curved openings.

3.5 FINISHING GYPSUM BOARD

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, 
surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration.  Promptly 
remove residual joint compound from adjacent surfaces.

B. Prefill open joints, rounded or beveled edges, and damaged surface areas.

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to 
receive tape.
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D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to ASTM C 840 and 
Gypsum Association GA 214-10:

1. Level 1:  

a. All joints and interior angles shall have tape set in joint compound.  Surface shall be free of 
excess joint compound.  Minor tool marks and ridges are acceptable:  

1) At ceiling plenum areas, concealed areas, behind metal lockers, behind built-in 
millwork, and where indicated.

2. Level 2:  

a. All joints and interior angles shall have tape embedded in joint compound and wiped with joint 
knife leaving a thin coating of joint compound over all joints and interior angles.  Fastener 
heads and accessories shall be covered with a coat of joint compound.  Surface shall be free 
of excess joint compound.  Minor tools marks and ridges are acceptable.  Joint compound 
applied over the body of the tape at the time of tape embedment shall be considered a 
separate coat of joint compound and shall satisfy the conditions of this level:  

1) At gypsum panels that are substrate for tile or acoustical tile, and where indicated on 
Drawings.

3. Level 3: 

a. All joints and interior angles shall have tape embedded in joint compound and shall be 
immediately wiped with joint knife leaving a thin coating of joint compound over all joints and 
interior angles.  One additional coat of joint compound shall be applied over all joints and 
interior angles.  Fastener heads and accessories shall be covered with two separate coats of 
joint compound.  All joint compound shall be smooth and free of tool marks and ridges:   

1) At panel surfaces receiving medium- or heavy-textured finishes before painting, or 
heavy wallcoverings where lighting conditions are not critical, and where indicated on 
Drawings.

4. Level 4: 

a. All joints and interior angles shall have tape embedded in joint compound and shall be 
immediately wiped with joint knife leaving a thin coating of joint compound over all joints and 
interior angles.  Two separate coats of joint compound shall be applied over all flat joints and 
one separate coat of joint compound shall be applied over interior angles.  Fastener heads 
and accessories shall be covered with three separate coats of joint compound.  All joint 
compound shall be smooth and free of tool marks and ridges. Prepared surfaces shall be 
coated with drywall primer prior to application of final finishes:  

1) At panel surfaces receiving light-textured finishes, wallcoverings, and flat paints, and at 
panel surfaces that will be exposed to view unless otherwise indicated.  This is 
generally the standard exposed finish, unless noted otherwise. Not recommended 
where glossy or semi-glass enamel paints are specified.
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b. Primer and its application to surfaces are specified in other Section 099123 “Painting.”

5. Level 5: 

a. All joints and interior angles shall have tape embedded in joint compound and shall be 
immediately wiped with joint knife leaving a thin coating of joint compound over all joints and 
interior angles.  Two separate coats of joint compound shall be applied over all flat joints and 
one separate coat of joint compound shall be applied over interior angles.  Fastener heads 
and accessories shall be covered with three separate coats of joint compound.  A thin skim 
coat of joint compound trowel applied, or a material manufactured especially for this purpose 
and applied in accordance with manufacturer’s recommendations, applied to entire surface. 
The surface shall be smooth and free of tool marks and ridges. Prepared surfaces shall be 
coated with drywall primer prior to application of final finishes:  

1) At panel surfaces receiving gloss and semigloss enamels and other surfaces subject 
to severe lighting, and where indicated on Drawings.

b. Primer and its application to surfaces are specified in other Section 099123 “Painting.”

3.6 PROTECTION

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other non-drywall 
surfaces.  Repair surfaces stained, marred, or otherwise damaged during drywall application.

B. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other 
causes during remainder of the construction period.

C. Remove and replace panels that are wet, moisture damaged, and mold damaged.

1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, 
sagging, or irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface 
contamination and discoloration.

3.7 WASTE MANAGEMENT

A. Coordinate with Section 01 74 19.

1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste 
Management Plan and to the maximum extent economically feasible and place in designated areas 
for recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other scrap for recycling.
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END OF SECTION 09 29 00
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SECTION 09 51 23 - ACOUSTICAL CEILING TILES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section.

1.2 SUMMARY

A. This section includes the performance criteria, materials, production, and erection of 
continuous/wall-to-wall acoustical tile ceilings for the project.  The work performed under this Section consists of the 
provision of all plant, materials, labor and equipment and the like necessary and/or required for the complete 
execution of all acoustical tile ceilings as required by the this section, schedules, keynotes and drawings, including, 
but not limited to the following:

1. Acoustical tiles for ceilings.
2. Exposed grid suspension systems.
3. Wire hangers, fasteners, main runners, cross tees, and wall angle moldings.
4. Perimeter trim

1.3 PRE-INSTALLATION MEETINGS

A. Pre-installation Conference:  Conduct conference at Project site.

1.4 ACTION SUBMITTALS

A. Product Data:  For each type of product.

B. Samples:  For each exposed product and for each color and texture specified, 6-inches- (150-mm-) in size.

C. Samples for Initial Selection:  For components with factory-applied color finishes.

D. Samples for Verification:  For each component indicated and for each exposed finish required, prepared on 
Samples of size indicated below.

1. Acoustical Tile:  Set of full-size Samples of each type, color, pattern, and texture.
2. Concealed Suspension-System Members:  6-inch- (150-mm-) long Sample of each type.
3. Exposed Moldings and Trim:  Set of 6-inch- (150-mm-) long Samples of each type and color.
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1.5 INFORMATIONAL SUBMITTALS

A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items are shown and 
coordinated with each other, using input from installers of the items involved:

1. Ceiling suspension-system members.
2. Method of attaching hangers to building structure.

a. Furnish layouts for cast-in-place anchors, clips, and other ceiling attachment devices whose 
installation is specified in other Sections.

3. Size and location of initial access modules for acoustical tile.
4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, access panels, and 

special moldings.
5. Minimum Drawing Scale:  1/8 inch = 1 foot (1:96).

B. Qualification Data:  For testing agency.

C. Product Test Reports:  For each acoustical tile ceiling, for tests performed by manufacturer and witnessed by a 
qualified testing agency.

D. Evaluation Reports:  For each acoustical tile ceiling suspension system and anchor and fastener type, from ICC-ES.

E. Field quality-control reports.

1.6 CLOSEOUT SUBMITTALS

A. Maintenance Data:  For finishes to include in maintenance manuals.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and 
identified with labels describing contents.

1. Acoustical Ceiling Units:  Full-size tiles equal to 2 percent of quantity installed.
2. Suspension-System Components:  Quantity of each concealed grid and exposed component equal to 2 

percent of quantity installed.

1.8 QUALITY ASSURANCE

A. Testing Agency Qualifications:  Qualified according to the National Voluntary Laboratory Accreditation Program 
(NVLAP) for testing indicated.

B. Single-Source Responsibility: Provide acoustical panel units and grid components by a single manufacturer.

C. Acoustical Panels: As with other architectural features located at the ceiling, may obstruct or skew the planned fire 
sprinkler water distribution pattern through possibly delay or accelerate 
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the activation of the sprinkler or fire detection systems by channeling heat from a fire either toward or away from 
the device. Designers and installers are advised to consult a fire protection engineer, NFPA 13, or their local codes 
for guidance where automatic fire detection and suppression systems are present.

D. Coordination of Work: Coordinate acoustical ceiling work with installers of related work including, but not limited 
to building insulation, gypsum board, light fixtures, mechanical systems, electrical systems, and sprinklers.

E. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects 
and set quality standards for materials and execution.

1. Build mockup of typical ceiling area as shown on Drawings.
2. Subject to compliance with requirements, approved mockups may become part of the completed Work if 

undisturbed at time of Substantial Completion.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Deliver acoustical tiles, suspension-system components, and accessories to Project site in original, unopened 
packages and store them in a fully enclosed, conditioned space where they will be protected against damage from 
moisture, humidity, temperature extremes, direct sunlight, surface contamination, and other causes.

B. Before installing acoustical tiles, permit them to reach room temperature and a stabilized moisture content.

C. Handle acoustical tiles carefully to avoid chipping edges or damaging units in any way.

1.10 WARRANTY

A. Acoustical Panel: Submit a written warranty executed by the manufacturer, agreeing to repair or replace panels 
that fail within the warranty period.  Failures include, but are not limited to the following:
1. Acoustical Panels:  Sagging and warping
2. Grid System:  Rusting and manufacturer's defects
3.

B. Warranty Period:
1. Acoustical panels: Ten (10) years from date of substantial completion.
2. Grid: Ten (10) years from date of substantial completion.
3. Acoustical panels and grid systems with HumiGuard Plus or HumiGuard Max performance supplied by one 

source manufacturer is Thirty (30) years from date of substantial completion.

C. The Warranty shall not deprive the Owner of other rights the Owner may have under other provisions of the 
Contract Documents and will be in addition to and run concurrent with other warranties made by the Contractor 
under the requirements of the Contract Documents.
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1.11 FIELD CONDITIONS

A. Environmental Limitations:  Do not install acoustical tile ceilings until spaces are enclosed and weatherproof, wet 
work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity 
conditions are maintained at the levels indicated for Project when occupied for its intended use.

1. Pressurized Plenums:  Operate ventilation system for not less than 48 hours before beginning acoustical tile 
ceiling installation.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Seismic Performance:  Acoustical ceiling shall withstand the effects of earthquake motions determined according to 
ASCE/SEI 7.

1. Design and size components to withstand seismic loads in accordance with the minimum established by 
ASTM C636.

B. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products 
with appropriate markings of applicable testing agency.

1. Flame-Spread Index:  Comply with ASTM E 1264 for Class A materials.
2. Smoke-Developed Index:  50 or less.

C. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.  Identify products with 
appropriate markings of applicable testing agency.

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of another qualified 
testing agency.

2.2 ACOUSTICAL TILES, GENERAL

A. Source Limitations:  Obtain each type of acoustical ceiling tile and supporting suspension system from single source 
from single manufacturer.

B. Recycled Content:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 
percent (refer to specific acoustic tile).

C. Acoustical Tile Standard:  Provide manufacturer's standard tiles of configuration indicated that comply with 
ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, and light reflectances unless 
otherwise indicated.

1. Mounting Method for Measuring NRC:  Type E-400; plenum mounting in which face of test specimen is 15-
3/4 inches (400 mm) away from test surface according to ASTM E 795.
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D. Acoustical Tile Colors and Patterns:  Match appearance characteristics indicated for each product type.

1. Where appearance characteristics of acoustical tiles are indicated by referencing pattern designations in 
ASTM E 1264 and not manufacturers' proprietary product designations, provide products selected by 
Architect from each manufacturer's full range that comply with requirements indicated for type, pattern, 
color, light reflectance, acoustical performance, edge detail, and size.

E. Provide glass-fiber based panels made with binder containing no urea formaldehyde.

2.3 ACOUSTICAL TILES 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide Armstrong Industries products as 
indicated on Drawings or comparable product by one of the following:
1. CertainTeed Corp.
2. USG Interiors, Inc.; Subsidiary of USG Corporation.

B. ACT-1:  Armstrong Optima Tegular, 3251  (Classrooms/Corridors or as indicated in drawings)
1. Surface Texture: Fine.
2. Composition: Fiberglass.
3. Color: White.
4. Size: 24IN x 48IN 
5. Edge Profile: Square Tegular 9/16IN for interface with Suprafine XL 9/16" Exposed Tee grid.
6. Noise Reduction Coefficient(NRC): ASTM C 423; Classified with UL label on product carton 0.95.
7. Ceiling Attenuation Class (CAC) 
8. Sabin: N/A
9. Articulation Class (AC): ASTM E 1111; 190.
10. Flame Spread: ASTM E 1264; Class A (UL).
11. Light Reflectance White Panel: ASTM E 1477; 0.90.
12. Dimensional Stability: HumiGuard Plus.
13. Recycle Content: Post-Consumer - 12% Pre-Consumer Waste - 59%.

2.4 METAL SUSPENSION SYSTEMS, GENERAL

A. Recycled Content:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 
percent.

B. Metal Suspension-System Standard:  Provide manufacturer's standard metal suspension systems of types, 
structural classifications, and finishes indicated that comply with applicable requirements in ASTM C 635/C 635M.

C. Wire Hangers, Braces, and Ties:  Provide wires complying with the following requirements:

1. Zinc-Coated, Carbon-Steel Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper.

http://www.specagent.com/LookUp/?ulid=349&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792948&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815589&mf=04&src=wd
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2. Size:  Select wire diameter so its stress at three times hanger design load (ASTM C 635/C 635M, Table 1, 
"Direct Hung") will be less than yield stress of wire, but provide not less than 0.135-inch- (3.5-mm-) 
diameter wire.

D. Flat Hangers:  Mild steel, zinc coated or protected with rust-inhibitive paint.

E. Angle Hangers:  Angles with legs not less than 7/8 inch (22 mm) wide; formed with 0.04-inch- (1-mm-) thick, 
galvanized-steel sheet complying with ASTM A 653/A 653M, G90 (Z275) coating designation; with bolted 
connections and 5/16-inch- (8-mm-) diameter bolts.

F. Seismic Struts:  Manufacturer's standard compression struts designed to accommodate lateral forces.

G. Seismic Clips:  Manufacturer's standard seismic clips designed and spaced to secure acoustical tiles in-place.

2.5 METAL SUSPENSION SYSTEM 

A. Basis-of-Design Product:  Subject to compliance with requirements, Armstrong product or provide comparable 
product by one of the following:

1. Armstrong World Industries, Inc.
2. USG Interiors, Inc.; Subsidiary of USG Corporation.

B. Pair suspension systems with the following ACT and ATC types:
1. ACT-1:  9/16 inch Suprafine XL.

C. Direct-Hung, Double-Web Suspension System Components: Main beams and cross tees, base metal and end 
detail, fabricated from commercial quality hot dipped galvanized steel complying with ASTM A 653.  Main beams 
and cross tees are double-web steel construction with exposed flange design.  Exposed surfaces chemically 
cleansed, capping prefinished galvanized steel in baked polyester paint.  Main beams and cross tees shall have 
rotary stitching.

a. Structural Classification:  ASTM C 635 Intermediate Duty 
b. Color: White and match the actual color of the selected ceiling tile, unless noted otherwise.
c. Acceptable Product: Suprafine XL 9/16" Exposed Tee as manufactured by Armstrong World 

Industries

D. Attachment Devices: Size for five times design load indicated in ASTM C 635, Table 1, Direct Hung unless otherwise 
indicated.

E. Wire for Hangers and Ties: ASTM A 641, Class 1 zinc coating, soft annealed, with a yield stress load of at least time 
three design load, but not less than 12 gauge.
1. Access:  Upward and end pivoted or side pivoted, with initial access openings of size indicated below and 

located throughout ceiling within each module formed by main and cross runners, with additional access 
available by progressively removing remaining acoustical tiles.

http://www.specagent.com/LookUp/?ulid=350&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815590&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815591&mf=04&src=wd
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2.6 METAL EDGE MOLDINGS AND TRIM 

A. Manufacturers – Basis of Design:  Subject to compliance with requirements, Armstrong product or provide 
comparable product by one of the following:
1. USG Interiors, Inc.; Subsidiary of USG Corporation.

B. Products – 2” Axiom trim, or equal

C. Roll-Formed, Sheet-Metal Edge Moldings and Trim:  Type and profile indicated or, if not indicated, manufacturer's 
standard moldings for edges and penetrations complying with seismic design requirements; formed from sheet 
metal of same material, finish, and color as that used for exposed flanges of suspension-system runners.

1. Provide manufacturer's standard edge moldings that fit acoustical tile edge details and suspension systems 
indicated and that match width and configuration of exposed runners unless otherwise indicated.

2. For circular penetrations of ceiling, provide edge moldings fabricated to diameter required to fit penetration 
exactly.

2.7 ACOUSTICAL SEALANT

A. Products:  Subject to compliance with requirements, provide one of the following:

1. Acoustical Sealant for Exposed and Concealed Joints:

a. Pecora Corporation; AC-20 FTR Acoustical and Insulation Sealant.
b. USG Corporation; SHEETROCK Acoustical Sealant.

2. Acoustical Sealant for Concealed Joints:

a. Henkel Corporation; OSI Sealants Pro-Series SC-175 Rubber Base Sound Sealant.
b. Pecora Corporation; AIS-919.
c. Tremco, Inc.; Tremco Acoustical Sealant.

B. Acoustical Sealant:  Manufacturer's standard sealant complying with ASTM C 834 and effective in reducing airborne 
sound transmission through perimeter joints and openings in building construction as demonstrated by testing 
representative assemblies according to ASTM E 90.

1. Exposed and Concealed Joints:  Nonsag, paintable, nonstaining latex sealant.
2. Concealed Joints:  Nondrying, nonhardening, nonskinning, nonstaining, gunnable, synthetic-rubber sealant.
3. Acoustical sealant shall have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, 

Subpart D (EPA Method 24).

2.8 MISCELLANEOUS MATERIALS

A. Acoustical Tile Adhesive:  Type recommended by acoustical tile manufacturer, bearing UL label for Class 0-25 
flame spread.

http://www.specagent.com/LookUp/?uid=123456815592&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=352&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815593&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815594&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=353&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815595&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815596&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815597&mf=04&src=wd
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1. Adhesive shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D 
(EPA Method 24).

B. Staples:  5/16-inch- (8-mm-) long, divergent-point staples.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, including structural framing and substrates to which acoustical tile 
ceilings attach or abut, with Installer present, for compliance with requirements specified in this and other Sections 
that affect ceiling installation and anchorage and for compliance with requirements for installation tolerances and 
other conditions affecting performance of the Work.

B. Examine acoustical tiles before installation.  Reject acoustical tiles that are wet, moisture damaged, or mold 
damaged.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Testing Substrates:  Before installing adhesively applied tiles on wet-placed substrates such as cast-in-place 
concrete or plaster, test and verify that moisture level is below tile manufacturer's recommended limits.

B. Measure each ceiling area and establish layout of acoustical tiles to balance border widths at opposite edges of 
each ceiling.  Avoid using less-than-half-width tiles at borders, and comply with layout shown on reflected ceiling 
plans.

3.3 INSTALLATION OF SUSPENDED ACOUSTICAL TILE CEILINGS

A. General:  Install acoustical panel ceilings to comply with ASTM C 636/C 636M and seismic design requirements 
indicated, according to manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."

B. Suspend ceiling hangers from building's structural members and as follows:

1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are 
not part of supporting structure or of ceiling suspension system.

2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces by bracing, 
countersplaying, or other equally effective means.

3. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere 
with location of hangers at spacings required to support standard suspension-system members, install 
supplemental suspension members and hangers in form of trapezes or equivalent devices.

4. Secure wire hangers to ceiling suspension members and to supports above with a minimum of three tight 
turns.  Connect hangers directly either to structures or to inserts, eye screws, or other devices that are 
secure and appropriate for substrate and that will not deteriorate or otherwise fail due to age, corrosion, or 
elevated temperatures.
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5. Secure flat, angle, channel, and rod hangers to structure, including intermediate framing members, by 
attaching to inserts, eye screws, or other devices that are secure and appropriate for both the structure to 
which hangers are attached and the type of hanger involved.  Install hangers in a manner that will not cause 
them to deteriorate or fail due to age, corrosion, or elevated temperatures.

6. Do not support ceilings directly from permanent metal forms or floor deck.  Fasten hangers to cast-in-place 
hanger inserts, postinstalled mechanical or adhesive anchors, or power-actuated fasteners that extend 
through forms into concrete.

7. When steel framing does not permit installation of hanger wires at spacing required, install carrying 
channels or other supplemental support for attachment of hanger wires.

8. Do not attach hangers to steel deck tabs.
9. Do not attach hangers to steel roof deck.  Attach hangers to structural members.
10. Space hangers not more than 48 inches (1200 mm) o.c. along each member supported directly from 

hangers unless otherwise indicated; provide hangers not more than 8 inches (200 mm) from ends of each 
member.

11. Size supplemental suspension members and hangers to support ceiling loads within performance limits 
established by referenced standards and publications.

C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four tight turns.  Suspend 
bracing from building's structural members as required for hangers without attaching to permanent metal forms, 
steel deck, or steel deck tabs.  Fasten bracing wires into concrete with cast-in-place or postinstalled anchors.

D. Install edge moldings and trim of type indicated at perimeter of acoustical tile ceiling area and where necessary to 
conceal edges of acoustical tiles.

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of moldings before they 
are installed.

2. Screw attach moldings to substrate at intervals not more than 16 inches (400 mm) o.c. and not more than 3 
inches (75 mm) from ends, leveling with ceiling suspension system to a tolerance of 1/8 inch in 12 feet (3.2 
mm in 3.6 m).  Miter corners accurately and connect securely.

3. Do not use exposed fasteners, including pop rivets, on moldings and trim.

E. Install suspension-system runners so they are square and securely interlocked with one another.  Remove and 
replace dented, bent, or kinked members.

F. Arrange directionally patterned acoustical tiles as follows:

1. As indicated on reflected ceiling plans.

G. Install acoustical tiles in coordination with suspension system and exposed moldings and trim.  Place splines or 
suspension-system flanges into kerfed edges so tile-to-tile joints are closed by double lap of material.

1. Fit adjoining tile to form flush, tight joints.  Scribe and cut tile for accurate fit at borders and around 
penetrations through tile.

2. Hold tile field in compression by inserting leaf-type, spring-steel spacers between tile and moldings, spaced 
12 inches (305 mm) o.c.

3. Protect lighting fixtures and air ducts to comply with requirements indicated for fire-resistance-rated 
assembly.
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3.4 FIELD QUALITY CONTROL

A. Special Inspections:  Owner will engage a qualified special inspector to perform the following special inspections:

1. Compliance of seismic design.

B. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections and prepare test 
reports.

C. Perform the following tests and inspections of completed installations of acoustical tile ceiling hangers and anchors 
and fasteners in successive stages and when installation of ceiling suspension systems on each floor has reached 
20 percent completion but no tiles have been installed.  Do not proceed with installations of acoustical tile ceiling 
hangers for the next area until test results for previously completed installations of acoustical tile ceiling hangers 
show compliance with requirements.

1. Within each test area, testing agency will select one of every 10 power-actuated fasteners and postinstalled 
anchors used to attach hangers to concrete and will test them for 200 lbf (890 N) of tension; it will also 
select one of every two postinstalled anchors used to attach bracing wires to concrete and will test them for 
440 lbf (1957 N) of tension.

2. When testing discovers fasteners and anchors that do not comply with requirements, testing agency will test 
those anchors not previously tested until 20 pass consecutively and then will resume initial testing 
frequency.

D. Acoustical tile ceiling hangers and anchors and fasteners will be considered defective if they do not pass tests and 
inspections.

E. Prepare test and inspection reports.

3.5 CLEANING

A. Clean exposed surfaces of acoustical tile ceilings, including trim and edge moldings.  Comply with manufacturer's 
written instructions for cleaning and touchup of minor finish damage.  Remove and replace tiles and other ceiling 
components that cannot be successfully cleaned and repaired to permanently eliminate evidence of damage.

3.6 WASTE MANAGEMENT

A. Coordinate with Section 01 74 19.

1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste 
Management Plan and to the maximum extent economically feasible and place in designated areas for 
recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing.
3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in 

designated area.

END OF SECTION 09 51 23
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SECTION 09 65 13 - RESILIENT BASE AND ACCESSORIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This section includes the performance criteria, materials, production, and erection of 
resilient base and accessories for the project.  The work performed under this Section consists of 
the provision of all plant, materials, labor and equipment and the like necessary and/or required for 
the complete execution of all resilient base and accessories as required by this section, schedules, 
keynotes and drawings, including, but not limited to the following:

1. Resilient base.
2. Resilient molding accessories.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product.

B. Samples:  For each exposed product and for each color and texture specified, not less than 12 
inches (300 mm) long.

C. Samples for Initial Selection:  For each type of product indicated.

D. Samples for Verification:  For each type of product indicated and for each color, texture, and 
pattern required in manufacturer's standard-size Samples, but not less than 12 inches (300 mm) 
long.

E. Product Schedule:  For resilient base and accessory products.  Use same designations indicated 
on Drawings.

1.4 MAINTENANCE MATERIAL SUBMITTALS

A. No extra material to be purchased for purpose of attic stock.  All left over material from 
construction to constitute attic stock – store, maintain and protect accordingly. Package with 
protective covering for storage and identified with labels describing contents.
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1.5 DELIVERY, STORAGE, AND HANDLING

A. Store resilient products and installation materials in dry spaces protected from the weather, with 
ambient temperatures maintained within range recommended by manufacturer, but not less than 
50 deg F (10 deg C) or more than 90 deg F (32 deg C).

1.6 FIELD CONDITIONS

A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 
deg F (21 deg C) or more than 95 deg F (35 deg C), in spaces to receive resilient products during 
the following time periods:

1. 48 hours before installation.
2. During installation.
3. 48 hours after installation.

B. After installation and until Substantial Completion, maintain ambient temperatures within range 
recommended by manufacturer, but not less than 55 deg F (13 deg C) or more than 95 deg F (35 
deg C).

C. Install resilient products after other finishing operations, including painting, have been completed.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. FloorScore Compliance:  Resilient base shall comply with requirements of FloorScore certification.

2.2 THERMOPLASTIC-RUBBER BASE 

A. Basis of Design:  Subject to compliance with requirements, provide Johnsonite; Baseworks 4 ” or 
comparable products by one of the following: 

1. Mannington
2. Armstrong World Industries, Inc.
3. Burke Mercer Flooring Products, Division of Burke Industries Inc.
4. Flexco.
5. Mondo Rubber International, Inc.
6. Nora Systems, Inc.
7. Roppe Corporation, USA.
8. VPI, LLC, Floor Products Division.

B. Product Standard:  Johnsonite Baseworks Cove Base.

1. Group:  I (solid, homogeneous).
2. Style and Location:  

http://www.specagent.com/LookUp/?ulid=7586&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853208&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853209&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853210&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853212&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853213&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853214&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853215&mf=04&src=wd
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1) Profile:  4” Cove

C. Thickness:  5/16"(7.94 mm).

D. Height:  4 " 

E. Lengths:  Length shall not be less than 1/3 of the length of a wall but not less than 3’-0 whichever 
is longer.

F. Outside Corners:  Pre-Mitered.

G. Inside Corners:  Pre-Mitered.

H. Colors: Black Magic B

2.3 RUBBER MOLDING ACCESSORY 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
1. Johnsonite
2. Mannington
3. Roppe Corporation, USA.
4. VPI, LLC, Floor Products Division.

B. Description:  Rubber cap for cove carpet; cap for cove resilient flooring; carpet bar for tackless 
installations; carpet edge for glue-down applications; nosing for carpet; nosing for resilient flooring; 
reducer strip for resilient flooring; joiner for tile and carpet; transition strips.

C. Profile and Dimensions:  As indicated.

D. Locations:  Provide rubber molding accessories in areas indicated.

E. Colors and Patterns:  As selected by Architect from full range of industry colors.

2.4 INSTALLATION MATERIALS

A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or 
blended hydraulic-cement-based formulation provided or approved by resilient-product 
manufacturer for applications indicated.

B. Adhesives:  Water-resistant type recommended by resilient-product manufacturer for resilient 
products and substrate conditions indicated.

1. Adhesives shall have a VOC content of 50 g/L or less except that adhesive for rubber stair 
treads shall have a VOC content of 60 g/L or less.

C. Metal Edge Strips:  Extruded aluminum with mill finish of width shown, of height required to protect 
exposed edges of flooring, and in maximum available lengths to minimize running joints.

http://www.specagent.com/LookUp/?ulid=7590&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853242&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853243&mf=04&src=wd
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, with Installer present, for compliance with requirements for maximum 
moisture content and other conditions affecting performance of the Work.

1. Verify that finishes of substrates comply with tolerances and other requirements specified in 
other Sections and that substrates are free of cracks, ridges, depressions, scale, and 
foreign deposits that might interfere with adhesion of resilient products.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

1. Installation of resilient products indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient 
products.

B. Concrete Substrates for Resilient Stair Accessories:  Prepare horizontal surfaces according to 
ASTM F 710.

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by 
manufacturer.  Do not use solvents.

3. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.  Proceed 
with installation only after substrate alkalinity falls within range on pH scale recommended 
by manufacturer in writing, but not less than 5 or more than 9 pH.

4. Moisture Testing:  Proceed with installation only after substrates pass testing according to 
manufacturer's written recommendations, but not less stringent than the following:

a. Perform anhydrous calcium chloride test according to ASTM F 1869.  Proceed with 
installation only after substrates have maximum moisture-vapor-emission rate of 3 lb 
of water/1000 sq. ft. (1.36 kg of water/92.9 sq. m) in 24 hours.

b. Perform relative humidity test using in situ probes according to ASTM F 2170.  
Proceed with installation only after substrates have maximum 75 percent relative 
humidity level.

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound; 
remove bumps and ridges to produce a uniform and smooth substrate.

D. Do not install resilient products until they are the same temperature as the space where they are to 
be installed.

1. At least 48 hours in advance of installation, move resilient products and installation 
materials into spaces where they will be installed.
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E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 
products.

3.3 RESILIENT BASE INSTALLATION

A. Comply with manufacturer's written instructions for installing resilient base.

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other 
permanent fixtures in rooms and areas where base is required.

C. Install resilient base in lengths as long as practical without gaps at seams and with tops of adjacent 
pieces aligned.

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in continuous 
contact with horizontal and vertical substrates.

E. Do not stretch resilient base during installation.

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient base 
with manufacturer's recommended adhesive filler material.

G. Preformed Corners:  Install preformed corners before installing straight pieces.

H. Job-Formed Corners:

1. Outside Corners:  Use straight pieces of maximum lengths possible and form with returns 
not less than 3 inches (76 mm) in length.

a. Form without producing discoloration (whitening) at bends.

2. Inside Corners:  Use straight pieces of maximum lengths possible and form with returns not 
less than 3 inches (76 mm) in length.

a. Miter or cope corners to minimize open joints.

3.4 RESILIENT ACCESSORY INSTALLATION

A. Comply with manufacturer's written instructions for installing resilient accessories.

B. Resilient Stair Accessories:

1. Use stair-tread-nose filler to fill nosing substrates that do not conform to tread contours.
2. Tightly adhere to substrates throughout length of each piece.
3. For treads installed as separate, equal-length units, install to produce a flush joint between 

units.

C. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates 
throughout length of each piece.  Install reducer strips at edges of floor covering that would 
otherwise be exposed.
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3.5 CLEANING AND PROTECTION

A. Comply with manufacturer's written instructions for cleaning and protecting resilient products.

B. Perform the following operations immediately after completing resilient-product installation:

1. Remove adhesive and other blemishes from exposed surfaces.
2. Sweep and vacuum horizontal surfaces thoroughly.
3. Damp-mop horizontal surfaces to remove marks and soil.

C. Protect resilient products from mars, marks, indentations, and other damage from construction 
operations and placement of equipment and fixtures during remainder of construction period.

D. Cover resilient products subject to wear and foot traffic until Substantial Completion.

3.6 WASTE MANAGEMENT

A. Coordinate with Section 01 74 19.

1. Separate and recycle cut-offs and waste materials and material packaging in accordance 
with Waste Management Plan and to the maximum extent economically feasible and place 
in designated areas for recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing. 
3. Separate and fold up metal banding; flatten and place along with other scrap for recycling.

END OF SECTION 09 65 13
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SECTION 09 91 00 - PAINTING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This section includes the performance criteria, materials, production, and erection of 
surface preparation and the application of paint systems for the project.  The work performed under this Section 
consists of the provision of all plant, materials, labor and equipment and the like necessary and/or required for 
the complete execution of all surface preparation and the application of paint systems as required by the this 
section, schedules, keynotes and drawings, including, but not limited to the following substrates:

1. Concrete.
2. Concrete masonry units (CMU).
3. Steel.
4. Cast iron.
5. Galvanized metal.
6. Aluminum (not anodized or otherwise coated).
7. Wood.
8. Gypsum board.
9. Plaster.
10. Spray-textured ceilings.
11. ASJ insulation covering.

B. Related Requirements:

1. Division 05 "Structural Steel Framing" for shop priming of metal substrates with primers specified in this 
Section.

1.3 DEFINITIONS

A. Gloss Level 1 G! Matte or Flat Finish:  Not more than 5 units at 60 degrees and 10 units at 85 degrees, 
according to ASTM D 523.

B. Gloss Level G2 Velvet Finish:  Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, 
according to ASTM D 523.

C. Gloss Level G3 Eggshell Finish:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to 
ASTM D 523.
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D. Gloss Level G4 Satin Finish:  20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according 
to ASTM D 523.

E. Gloss Level G5 Semi-Gloss Finish:  35 to 70 units at 60 degrees, according to ASTM D 523.

F. Gloss Level G6 Gloss Finish:  70 to 85 units at 60 degrees, according to ASTM D 523.

G. Gloss Level G7 High-Gloss Finish:  More than 85 units at 60 degrees, according to ASTM D 523.

1.4 ACTION SUBMITTALS

A. Product Data:  For each type of product.  Include preparation requirements and application instructions.

B. Samples for Initial Selection:  For each type of topcoat product.

C. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat.

1. Submit Samples on rigid backing, 8 inches square.
2. Step coats on Samples to show each coat required for system.
3. Label each coat of each Sample.
4. Label each Sample for location and application area.

D. Product List:  For each product indicated, include the following:

1. Cross-reference to paint system and locations of application areas.  Use same designations indicated 
on Drawings and in schedules.

2. Printout of current "MPI Approved Products List" for each product category specified in Part 2, with the 
proposed product highlighted.

3. VOC content.

1.5 MAINTENANCE MATERIAL SUBMITTALS

A. No extra material to be purchased for purpose of attic stock.  All left over material from construction to 
constitute attic stock – store, maintain and protect accordingly. Package with protective covering for storage 
and identified with labels describing contents.

1.6 QUALITY ASSURANCE

A. Mockups:  Apply mockups of each paint system indicated and each color and finish selected to verify 
preliminary selections made under Sample submittals and to demonstrate aesthetic effects and set quality 
standards for materials and execution.

1. Architect will select one surface to represent surfaces and conditions for application of each paint 
system specified in Part 3.

a. Vertical and Horizontal Surfaces:  Provide samples of at least 100 sq. ft. (9 sq. m).
b. Other Items:  Architect will designate items or areas required.
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2. Final approval of color selections will be based on mockups.

a. If preliminary color selections are not approved, apply additional mockups of additional colors 
selected by Architect at no added cost to Owner.

3. Approval of mockups does not constitute approval of deviations from the Contract Documents contained 
in mockups unless Architect specifically approves such deviations in writing.

4. Subject to compliance with requirements, approved mockups may become part of the completed Work if 
undisturbed at time of Substantial Completion.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures 
continuously maintained at not less than 45 deg F (7 deg C).

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.

1.8 FIELD CONDITIONS

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 50 
and 95 deg F (10 and 35 deg C).

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 deg F (3 deg C) 
above the dew point; or to damp or wet surfaces.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by the following:

1. Akzo Nobel
2. Benjamin Moore & Co.
3. ICI Paints.
4. Kelly-Moore Paints.
5. Mastercoating technologies – Zolatone
6. PPG Architectural Finishes, Inc.
7. Sherwin-Williams Company (The)
8. Insl-X

2.2 PAINT, GENERAL

A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed in its "MPI 
Approved Products List."

http://www.specagent.com/LookUp/?ulid=544&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793438&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815218&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815220&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815222&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815224&mf=04&&mf=04&src=wd
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B. Material Compatibility:

1. Provide materials for use within each paint system that are compatible with one another and substrates 
indicated, under conditions of service and application as demonstrated by manufacturer, based on 
testing and field experience.

2. For each coat in a paint system, provide products recommended in writing by manufacturers of topcoat 
for use in paint system and on substrate indicated.

C. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction and, for interior paints 
and coatings applied at Project site, the following VOC limits, exclusive of colorants added to a tint base, when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

1. Flat Paints and Coatings:  50 g/L.
2. Nonflat Paints and Coatings:  150 g/L.
3. Dry-Fog Coatings:  400 g/L.
4. Primers, Sealers, and Undercoaters:  200 g/L.
5. Anticorrosive and Antirust Paints Applied to Ferrous Metals:  250 g/L.
6. Zinc-Rich Industrial Maintenance Primers:  340 g/L.
7. Pretreatment Wash Primers:  420 g/L.
8. Floor Coatings:  100 g/L.
9. Shellacs, Clear:  730 g/L.
10. Shellacs, Pigmented:  550 g/L.

D. Colors:  As indicated in a finish schedule.

2.3 BLOCK FILLERS

A. Block Filler, Latex, Interior/Exterior:  MPI #4.

1. Glidden Professional – Concrete Coatings Block Filler Interior / Exterior Primer.
2. Akzo Nobel.
3. Sherwin Williams – Preprite – Interior / Exterior Block filler.

2.4 PRIMERS/SEALERS

A. Primer Sealer, Latex, Interior:  MPI #50.

1. Product by one of the approved manufacturers found in the MPI list.

B. Primer, Alkali Resistant, Water Based:  MPI #3.

1. Product by one of the approved manufacturers found in the MPI list.

C. Primer Sealer, Interior, Institutional Low Odor/VOC:  MPI #149.

1. Product by one of the approved manufacturers found in the MPI list.

D. Primer, Latex, for Interior Wood:  MPI #39.
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1. Product by one of the approved manufacturers found in the MPI list.

E. Primer Sealer, Alkyd, Interior:  MPI #45.

1. Product by one of the approved manufacturers found in the MPI list.

F. Primer Sealer, Alkyd, Interior:  MPI #69 (Gymnasium Ceiling).

1. Product by one of the approved manufacturers found in the MPI list.

G. Primer, Bonding, Water Based:  MPI #17.

1. Product by one of the approved manufacturers found in the MPI list.

H. Primer, Bonding, Solvent Based:  MPI #69.

1. Product by one of the approved manufacturers found in the MPI list.

I. Wood-Knot Sealer:  Sealer recommended in writing by topcoat manufacturer for use in paint systems indicated.

2.5 METAL PRIMERS

A. Primer, Rust-Inhibitive, Water Based:  MPI #107.

1. Product by one of the approved manufacturers found in the MPI list.

B. Primer, Alkyd, Anti-Corrosive, for Metal:  MPI #79.

1. Product by one of the approved manufacturers found in the MPI list.

C. Primer, Alkyd, Quick Dry, for Metal:  MPI #76.

1. Product by one of the approved manufacturers found in the MPI list.

D. Primer, Galvanized, Water Based:  MPI #134.

1. Product by one of the approved manufacturers found in the MPI list.

E. Primer, Vinyl Wash:  MPI #80.

1. Product by one of the approved manufacturers found in the MPI list.

F. Primer, Quick Dry, for Aluminum:  MPI #95.

1. Product by one of the approved manufacturers found in the MPI list.

2.6 WATER-BASED PAINTS

A. Latex, Interior, Institutional Low Odor/VOC, Flat (Gloss Level 1):  MPI #143.
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1. Product by one of the approved manufacturers found in the MPI list.

B. Latex, Interior, Institutional Low Odor/VOC, (Gloss Level 2):  MPI #144.

1. Product by one of the approved manufacturers found in the MPI list.

C. Latex, Interior, Institutional Low Odor/VOC, (Gloss Level 3):  MPI #145.

1. Product by one of the approved manufacturers found in the MPI list.

D. Latex, Interior, Institutional Low Odor/VOC, Semi-Gloss (Gloss Level 5):  MPI #147.

1. Product by one of the approved manufacturers found in the MPI list.

E. Acrylic, Interior, Institutional Low Odor/VOC, Multicolor MPI # 112.

1. Product by one of the approved manufacturers found in the MPI list.

F. Light Industrial Coating, Exterior, Water Based, Semi-Gloss (Gloss Level 5):  MPI #163.

1. Product by one of the approved manufacturers found in the MPI list.

2.7 SOLVENT-BASED PAINTS

A. Alkyd, Interior, (Gloss Level 3):  MPI #51.

1. Product by one of the approved manufacturers found in the MPI list.

B. Alkyd, Interior, (Flat) Spray Applied Dry Fall : MPI #118 (Gymnasium Ceiling)

C. Alkyd, Interior, Semi-Gloss (Gloss Level 5):  MPI #47.

1. Product by one of the approved manufacturers found in the MPI list.

D. Alkyd, Quick Dry, Semi-Gloss (Gloss Level 5): MPI #81.

1. Product by one of the approved manufacturers found in the MPI list.

2.8 DRY FOG/FALL COATINGS

A. Interior Alkyd Dry Fog/Fall:  MPI #118.

1. Basis-of-Design Product:  Coronado Paint; Superkote 5000Alkyd Dryfall 105-1/131-1 or equal.

2. VOC Content:  E Range of E2.



NANUET UNION FREE SCHOOL DISTRICT
NANUET HIGH SCHOOL ELEVATOR ADDITION
KSQ DESIGN PROJECT NO. 2111005.01

               BID SET ISSUANCE 
AUGUST 2, 2022

PAINTING 09 91 00 - 7 of 12 

2.9 FLOOR COATINGS

A. Sealer, Water Based, for Concrete Floors:  MPI #99.

1. Product by one of the approved manufacturers found in the MPI list.

2.10 SOURCE QUALITY CONTROL

A. Testing of Paint Materials:  Owner reserves the right to invoke the following procedure:

1. Owner will engage the services of a qualified testing agency to sample paint materials.  Contractor will 
be notified in advance and may be present when samples are taken.  If paint materials have already 
been delivered to Project site, samples may be taken at Project site.  Samples will be identified, sealed, 
and certified by testing agency.

2. Testing agency will perform tests for compliance with product requirements.
3. Owner may direct Contractor to stop applying coatings if test results show materials being used do not 

comply with product requirements.  Contractor shall remove noncomplying paint materials from Project 
site, pay for testing, and repaint surfaces painted with rejected materials.  Contractor will be required to 
remove rejected materials from previously painted surfaces if, on repainting with complying materials, 
the two paints are incompatible.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum 
moisture content and other conditions affecting performance of the Work.

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows:

1. Concrete:  12 percent.
2. Masonry (Clay and CMU):  12 percent.
3. Wood:  15 percent.
4. Gypsum Board:  12 percent.
5. Plaster:  12 percent.

C. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth.

D. Plaster Substrates:  Verify that plaster is fully cured.

E. Proceed with coating application only after unsatisfactory conditions have been corrected.

1. Application of coating indicates acceptance of surfaces and conditions.
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3.2 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" applicable to substrates 
indicated.

B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be 
painted.  If removal is impractical or impossible because of size or weight of item, provide surface-applied 
protection before surface preparation and painting.

1. After completing painting operations, use workers skilled in the trades involved to reinstall items that 
were removed.  Remove surface-applied protection if any.

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and 
incompatible paints and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as 
required to produce paint systems indicated.

D. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do not paint 
surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's 
written instructions.

E. Steel Substrates:  Remove rust, loose mill scale, and shop primer, if any.  Clean using methods recommended 
in writing by paint manufacturer but not less than the following:

1. SSPC-SP 2, "Hand Tool Cleaning."
2. SSPC-SP 3, "Power Tool Cleaning."
3. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning."
4. SSPC-SP 11, "Power Tool Cleaning to Bare Metal."

F. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop paint, and 
paint exposed areas with the same material as used for shop priming to comply with SSPC-PA 1 for touching 
up shop-primed surfaces.

G. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal fabricated from coil 
stock by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently 
applied paints.

H. Aluminum Substrates:  Remove loose surface oxidation.

I. Wood Substrates:

1. Scrape and clean knots, and apply coat of knot sealer before applying primer.
2. Sand surfaces that will be exposed to view, and dust off.
3. Prime edges, ends, faces, undersides, and backsides of wood.
4. After priming, fill holes and imperfections in the finish surfaces with putty or plastic wood filler.  Sand 

smooth when dried.

J. Cotton or Canvas Insulation Covering Substrates:  Remove dust, dirt, and other foreign material that might 
impair bond of paints to substrates.
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3.3 APPLICATION

A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI Manual."

1. Use applicators and techniques suited for paint and substrate indicated.
2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.  Before final 

installation, paint surfaces behind permanently fixed equipment or furniture with prime coat only.
3. Paint front and backsides of access panels, removable or hinged covers, and similar hinged items to 

match exposed surfaces.
4. Do not paint over labels of independent testing agencies or equipment name, identification, 

performance rating, or nomenclature plates.
5. Primers specified in painting schedules may be omitted on items that are factory primed or factory 

finished if acceptable to topcoat manufacturers.

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of same material are 
to be applied.  Tint undercoats to match color of topcoat, but provide sufficient difference in shade of 
undercoats to distinguish each separate coat.

C. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform 
paint finish, color, and appearance.

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, 
runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color breaks.

E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety and Security 
Work:

1. Paint the following work where exposed in equipment rooms:

a. Equipment, including panelboards and switch gear.
b. Uninsulated metal piping.
c. Uninsulated plastic piping.
d. Pipe hangers and supports.
e. Metal conduit.
f. Plastic conduit.
g. Tanks that do not have factory-applied final finishes.
h. Duct, equipment, and pipe insulation having cotton or canvas insulation covering or other 

paintable jacket material.

2. Paint the following work where exposed in occupied spaces:

a. Equipment, including panelboards.
b. Uninsulated metal piping.
c. Uninsulated plastic piping.
d. Pipe hangers and supports.
e. Metal conduit.
f. Plastic conduit.
g. Duct, equipment, and pipe insulation having cotton or canvas insulation covering or other 

paintable jacket material.
h. Other items as directed by Architect.
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3. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets that are 
visible from occupied spaces.

4. Do not paint in mechanical rooms except as noted in 3.3.E.1.

3.4 FIELD QUALITY CONTROL

A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and inspecting agency to 
inspect and test paint for dry film thickness.

1. Contractor shall touch up and restore painted surfaces damaged by testing.
2. If test results show that dry film thickness of applied paint does not comply with paint manufacturer's 

written recommendations, Contractor shall pay for testing and apply additional coats as needed to 
provide dry film thickness that complies with paint manufacturer's written recommendations.

3.5 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.

B. After completing paint application, clean spattered surfaces.  Remove spattered paints by washing, scraping, or 
other methods.  Do not scratch or damage adjacent finished surfaces.

C. Protect work of other trades against damage from paint application.  Correct damage to work of other trades by 
cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted 
surfaces.

3.6 PAINTING SCHEDULE

A. Concrete Substrates, Nontraffic Surfaces:

1. Institutional Low-Odor/VOC Latex System:

a. Prime Coat:  Primer sealer, interior, institutional low odor/VOC, MPI #149.
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144.

B. Concrete Substrates, Traffic Surfaces:

1. Water-Based Clear Sealer System:

a. First coat:  Sealer, solvent based, for concrete floors, MPI #99.
b. Topcoat:  Sealer, solvent based, for concrete floors, MPI #104.

C. CMU Substrates:
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1. Institutional Low-Odor/VOC Latex System:

a. Block Filler:  Block filler, latex, interior/exterior, MPI #4.
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144.

D. Steel Substrates:

1. Quick-Drying Enamel System:

a. Prime Coat:  Primer, alkyd, quick dry, for metal, MPI #76.
b. Intermediate Coat:  Alkyd, quick dry, matching topcoat.
c. Topcoat:  Alkyd, quick dry, semi-gloss (Gloss Level 5), MPI #81.

E. Galvanized-Metal Substrates:

1. Institutional Low-Odor/VOC Latex System:

a. Prime Coat:  Primer, galvanized, water based, MPI #134.
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144.

F. Aluminum (Not Anodized or Otherwise Coated) Substrates:

1. Institutional Low-Odor/VOC Latex System:

a. Prime Coat:  Primer, quick dry, for aluminum, MPI #95.
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144.

G. Wood Substrates:  Including wood trim, architectural woodwork, doors, wood-based panel products.

1. Institutional Low-Odor/VOC Latex System:

a. Prime Coat:  Primer, latex, for interior wood, MPI #39.
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144.

H. Fiberglass and Plastic Substrates:

1. Institutional Low-Odor/VOC Latex System:

a. Prime Coat:  Primer, bonding, water based, MPI #17.
b. Prime Coat:  Primer, bonding, solvent based, MPI #69.
c. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
d. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144.

I.  Gypsum Board and Plaster Substrates:

1. Institutional Low-Odor/VOC Latex System:
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a. Prime Coat:  Primer sealer, interior, institutional low odor/VOC, MPI #149.
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144.

2. Institutional Low-Odor/VOC Acrylic System:

a. Prime Coat:  SP203Stain Acrylic Drywall Primer, Master Coating Technologies.
b. Intermediate Coat:  Acrylic Interior, Institutional Low Odor/VOC, Multi-color, Master Coating 

Technologies., #MPI #112.
c. Finish Coat:  Acrylic Interior, Institutional Low Odor/VOC, Multi-color, Master Coating 

Technologies., #MPI #112.

J.  Cotton or Canvas and ASJ Insulation-Covering Substrates:  Including pipe and duct coverings.

1. Institutional Low-Odor/VOC Latex System:

a. Prime Coat:  Primer sealer, latex, interior, MPI #50.
b. Intermediate Coat:  Latex, interior, institutional low odor/VOC, matching topcoat.
c. Topcoat:  Latex, interior, institutional low odor/VOC, (Gloss Level 2), MPI #144.

3.7 WASTE MANAGEMENT

A. Coordinate with Section 01 74 19.

1. Separate and recycle cut-offs and waste materials and material packaging in accordance with Waste 
Management Plan and to the maximum extent economically feasible and place in designated areas for 
recycling.

2. Set aside and protect materials suitable for reuse and/or remanufacturing.

3. Separate and fold up metal banding; flatten and place along with other metal scrap for recycling in 
designated area.

END OF SECTION 09 50 00
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SECTION 14 21 00 - ELECTRIC TRACTION ELEVATORS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes: Electric Traction Elevators.

B. Products Supplied But Not Installed Under this Section:

1. Hoist Beam

2. Pit Ladder

3. Inserts mounted in block walls for rail attachments

C. Work Supplied Under Other Sections:

1. Temporary lighting, including temporary lighting in hoistway for machine space with 
switch located in hoistway on the strike jamb side of top landing door.

2. Main line disconnects for each elevator.

a. One fused three phase permanent power in building electrical distribution room

b. One non fused three phase permanent power in hoist way at top landing

3. Hoistway ventilation shall be in accordance with local and national building code 
requirements.

4. Guide Rail Support shall be structurally adequate to extend from pit floor to top of 
hoistway, with spans in accordance with requirements of authority having jurisdiction 
and final layouts.

5. Removable barricades at all hoistway openings, in compliance with OSHA 29 CFR 
1926.502 in addition to any local code requirements.

6. Lifeline attachments capable of withstanding 5000 lb load in accordance with OSHA 
29 CFR 1926.502. Provide a minimum of 2 at the top, front of each hoistway.

7. Pit lighting: Fixture with switch and guards. Provide illumination level equal to or 
greater than that required by ASME A17.1/CSA B44 2000, or applicable version.

8. Control space lighting with switch. Coordinate switch with lighting for machine space 
as allowable by code.

9. Access Doors: As required for access to governor and/or seismic switch. Access door 
shall be self-closing, self-locking if necessary and operable from the inside without a 
key.

D. Related sections:

1. Section 01 50 00 - Temporary Facilities and Controls

2. Section 03 30 00 - Cast-in-Place Concrete:

3. Section 04 20 00 - Unit Masonry

4. Section 05 50 00 - Metal Fabrications
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5. Division 7 – Thermal and Moisture Protection

6. Division 23 - Mechanical

7. Division 26 - Electrical

8. Division 27 - Communications

9. Division 28 – Electronic Safety and Security

10. Division 31 - Earthwork

E. Industry and government standards:

1. ICC/ANSI A117.1 Accessible and Usable Buildings and Facilities

2. ADAAG - Accessibility Guidelines for Buildings and Facilities

3. ANSI/NFPA 70, National Electrical Code

4. ANSI/NFPA 80, Standard for Fire Doors and Fire Windows

5. ASME/ANSI A17.1, Safety Code for Elevators and Escalators.

1.2 DESCRIPTION OF ELEVATOR – PASSENGER ELEVATOR

A. Elevator Equipment: KONE MonoSpace® 300  gearless traction elevator

B. Equipment Control: KCM831

C. Drive: Non Regenerative

D. Quantity of Elevators: 1

E. Landings:  2 landings. See drawings.

F. Openings: 2 Front Openings, 0 Back Openings

G. Travel: 12' 5 5/8". See drawings.

H. Rated Capacity: 2500 lbs

I. Rated Speed: 150 fpm 

J. Clear Inside Dimensions (W x D): 8' 4" x 5’ 9"

K. Cab Height: 7' 6"

L. Clear height under suspended ceiling: 7' 4"

M. Entrance Width and Type: 3' 6" and Side Opening

N. Entrance Height: 7' 0"

O. Main Power Supply: 208 V Volts + 5%, three-phase – Coordinate with Electrical work

P. Operation: Simplex
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Q. Machine Location: Inside the hoistway mounted on car guide rail

R. Control Space Location: Integrated Controller 

S. Elevator Equipment shall conform to the requirements of seismic zone: Non-seismic

T. Maintenance Service Period: 12 months

1.3 PERFORMANCE REQUIREMENTS

A. Car Performance

1. Car Speed ± 5% of contract speed under any loading condition or direction of travel.

2. Car Capacity: Safely lower, stop and hold (per code) up to 125% of rated load.

B. System Performance

1. Vertical Vibration (maximum): 15 mg

2. Horizontal Vibration (maximum): 12 mg

3. Jerk Rate (maximum): 1 m /sec3

4. Acceleration (maximum) .4 m/sec2

5. In Car Noise: = 55 dB(A)

6. Leveling Accuracy: ±0.2 inches

7. Starts per hour (maximum): 180

1.4 SUBMITTALS

A. Product Data: Submit manufacturer's product literature for each proposed system.

1. Cab design, dimensions and layout.

2. Layout, finishes, and accessories and available options.

3. Controls, signals and operating system.

4. Color selection charts for cab and entrances.

B. Shop Drawings:

1. Clearances and travel of car.

2. Clear inside hoistway and pit dimensions.

3. Location and layout of equipment and signals.

4. Car, guide rails, buffers and other components in hoistway.

5. Maximum rail bracket spacing.

6. Maximum loads imposed on building structure.
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7. Hoist beam requirements.

8. Location and sizes of access doors.

9. Location and details of hoistway door and frames.

10. Electrical characteristics and connection requirements.

C. Operation and maintenance data:

1. Provide manufacturer's standard maintenance and operation manual.

D. Diagnostic Tools

1. Prior to seeking final acceptance for the completed project as specified by the 
Contract Documents, the Elevator Contractor shall deliver to the Owner any 
specialized tool(s) that may be required to perform diagnostic evaluations, 
adjustments, and/or parametric software changes and/or test and inspections on any 
piece of control or monitoring equipment installed. This shall include any specialized 
tool(s) required for monitoring, inspection and/or maintenance where the means of 
suspension other than conventional wire ropes are furnished and installed by the 
Elevator Contractor. Any and all such tool(s) shall become property of the Owner. Any 
diagnostic tool provided to the Owner by the Elevator Contractor shall be configured to 
perform all levels of diagnostics, systems adjustment and parametric software 
changes which are available to the Elevator Contractor. In those cases where 
diagnostic tools provided to the Owner require periodic recalibration/or re-initiation, the 
Elevator Contractor shall perform such tasks at no additional cost to the Owner for a 
period equal to the term of the maintenance agreement from the date of final 
acceptance of the competed project During those intervals in which the Owner might 
find it necessary to surrender a diagnostic tool for re-calibration, re-initiation, or repair, 
the Elevator Contractor shall provide a temporary replacement for the tool at no 
additional cost to the Owner. The Elevator Contractor shall deliver to the Owner, 
printed instructions for the proper use of any tool that may be necessary to perform 
diagnostic evaluations, system adjustment, and/or parametric software changes on 
any unit of microprocessor-based elevator control equipment and means of 
suspension other than standard elevator steel cables furnished and install by the 
Elevator Contractor. Accompanying the printed instructions shall be any and all 
access codes, password, or other proprietary information that is necessary to interface 
with the microprocessor-control equipment.

1.5 QUALITY ASSURANCE

A. Manufacturer: Minimum of fifteen years experience in the fabrication, installation and service 
of elevators of the type and performance of the specified. The manufacturer shall have a 
documented quality assurance program.

B. Installer: The equipment manufacturer shall install the elevator.

C. Inspection and Testing: In accordance with requirements of local jurisdiction, obtain required 
permits, inspections and tests.

1.6 DELIVERY, STORAGE AND HANDLING

A. If the construction site is not prepared to receive the elevator equipment at the agreed ship 
date, the General Contractor shall be responsible to provide a safe, dry, and easily 
accessible storage area on or off the premises. Additional labor costs for double handling will 
be the responsibility of the general contractor.
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B. Delivered elevator materials shall be stored in a protected environment in accordance with 
manufacturer recommendations. A minimum storage area of 10 feet by 20 feet is required 
adjacent to the hoistway.

1.7 WARRANTY

A. Provide manufacturer warranty for a period of one year. The warranty period is to begin 
upon Substantial Completion of the Contract. Warranty covers defects in materials and 
workmanship. Damage due to ordinary use, vandalism, improper or insufficient 
maintenance, misuse, or neglect do not constitute defective material or workmanship.

1.8 MAINTENANCE SERVICE

A. The elevator manufacturer shall provide maintenance service consisting of regular 
examinations and adjustments of the elevator equipment for a period of 12 months after date 
of substantial completion. Replacement parts shall be produced by the original equipment 
manufacturer.

B. Maintenance service be performed during regular working hours of regular working days and 
shall include emergency 24-hour call back service.

C. Maintenance service shall not include adjustments, repairs or replacement of parts due to 
negligence, misuse, abuse or accidents.

PART 2 - PRODUCTS

2.1 MANUFACTURER

A. Provide AC gearless machine room-less elevator systems subject to compliance with the 
design and performance requirements of this specification. Elevator manufacturers may 
include but are not limited to one of the following:

1. Basis of Design: MonoSpace® 300 traction elevators by KONE, Inc. 
(www.kone.com).

2. Other acceptable machine room-less products: manufacturer with minimum 15 years 
experience in manufacturing, installing, and servicing elevators of the type required for 
the project.

2.2 EQUIPMENT: CONTROL COMPONENTS AND CONTROL SPACE

A. Controller: Provide microcomputer based control system to perform all of the functions.

1. All high voltage (110V or above) contact points inside the controller cabinet shall be 
protected from accidental contact in a situation where the controller doors are open.

2. Controller shall be separated into two distinct halves; Motor Drive side and Control 
side. High voltage motor power conductors shall be routed and physically segregated 
from the rest of the controller.

3. Provide a serial cardrack and main CPU board containing a non-erasable EPROM 
and operating system firmware.

4. Variable field parameters and adjustments shall be contained in a non-volatile 
memory module.

B. Drive: Provide Variable Voltage Variable Frequency AC drive system to develop high starting 
torque with low starting current. 
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C. Controller Location: Locate controller{s} in the front wall integrated with the top landing 
entrance frame, machine side of the elevator. A separate control space should not be 
required.

2.3 EQUIPMENT: HOISTWAY COMPONENTS

A. Machine: AC gearless machine, with permanent magnet synchronous motor, direct current 
electro-mechanical disc brakes and integral traction drive sheave, mounted to the car guide 
rail at the top of the hoistway.

B. Governor: Friction type over-speed governor rated for the duty of the elevator specified.

C. Buffers, Car and Counterweight: Polyurethane buffer.

D. Hoistway Operating Devices:

1. Emergency stop switch in the pit

2. Terminal stopping switches.

3. Emergency stop switch on the machine

E. Positioning System: System consisting of magnets and proximity switches.

F. Guide Rails and Attachments: Steel rails with brackets and fasteners.

2.4 EQUIPMENT: HOISTWAY ENTRANCES

A. Hoistway Entrances

1. Sills: extruded.

2. Doors: Hollow metal construction with vertical internal channel reinforcements.

3. Fire Rating: Entrance and doors shall be UL fire-rated for 1-1/2 hour.

4. Entrance Finish: Brushed Stainless Steel.

5. Entrance Markings Jamb Plates: Provide standard entrance jamb tactile markings on 
both jambs, at all floors. Plate Mounting: Refer to manufacturer drawings.

2.5 EQUIPMENT: CAR COMPONENTS

A. Car Frame: Provide car frame with adequate bracing to support the platform and car 
enclosure.

B. Platform: Platform shall be all steel construction.

C. Car Guides: Provide guide-shoes mounted to top and bottom of both car and counterweight 
frame. Each guide-shoe assembly shall be arranged to maintain constant contact on the rail 
surfaces. Provide retainers in areas with Seismic design requirements.

D. Steel Cab 

1. Panels: Non-removable vertical panels, plastic laminate selected from standard 
manufacturer's catalog of choices.

2. Car Front Finish: Brushed stainless steel.
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3. Car Door Finish: Brushed stainless steel.

4. Ceiling:

a. Round LED Down Light Drop Ceiling - LF-88: Satin Finished Stainless Steel 
three panel suspended ceiling with two holes per panel for Round LED lights.

5. Handrail:

a. Round tube brushed aluminum - 1.5 in.. Rails to be located on back wall of car 
enclosure.

6. Flooring: By others. (Not to exceed 3lb/sqft and 1/2" finished depth.)

7. Threshold: Aluminum

E. Emergency Car Signals

1. Emergency Siren: Siren mounted on top of cab that is activated when the alarm button 
in the car operating panel is engaged. Siren shall have rated sound pressure level of 
80 dB(A) at a distance of three feet from device. Siren shall respond with a delay of 
not more than one second after activation of alarm button.

2. Emergency Car Lighting: Provide emergency power unit employing a 12-volt sealed 
rechargeable battery and totally static circuits shall illuminate the elevator car and 
provide current to the alarm bell in the event of building power failure.

3. Emergency Exit Contact: An electrical contact shall be provided on the car-top exit.

F. Ventilation: No fan.

2.6 EQUIPMENT: SIGNAL DEVICES AND FIXTURES

A. Car Operating Panel: Provide car operating panel with all push buttons, key switches, and 
message indicators for elevator operation.

1. Flush mounted car operating panel shall contain a bank of round, mechanical, 
illuminated buttons marked to correspond to landings served, emergency call button, 
door open button, door close button, and key switches for lights, inspection, and 
exhaust fan. Buttons have amber illumination (halo). All buttons to have raised text 
and Braille marking on left hand side. The car operating display panel shall be amber 
DOT-matrix. All texts, when illuminated, shall be amber. The car operating panel shall 
have a brushed stainless steel finish.

2. Additional features of car operating panel shall include:

a. Car Position Indicator within operating panel (amber).

b. Elevator Data Plate marked with elevator capacity and car number on car top.

c. Help buttons with raised markings.

d. In car stop switch per local code.

e. Firefighter's hat.

f. Firefighter's Phase II Key-switch.

g. Call Cancel Button.
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h. Pre-programmed integrated ADA phone (complete description of krms features 
included as standard)

i. Help Button/Communicator. Activation of help button will initiate two-way 
communication between car and a location inside the building, switching over to 
alternate location if call is unanswered, where personnel are available to take 
the appropriate action. Visual indicators are provided for call initiation and call 
acknowledgement.

j. Firefighter's Phase II emergency in-car operating instructions.

B. Hall Fixtures: Wall mounted hall fixtures shall be provided with necessary push buttons and 
key switches for elevator operation. Wall mounted hall fixtures shall have a brushed 
stainless steel finish.

1. Hall fixtures shall feature round, mechanical, buttons in applied mount face frame. Hall 
fixtures shall correspond to options available from that landing. Buttons shall be in a 
vertically mounted fixture. Hall fixtures shall not be jamb-mounted. Hall lanterns shall 
feature amber illumination.

C. Car Lantern and Chime: A directional lantern visible from the corridor shall be provided in the 
car entrance. When the car stops and the doors are opening, the lantern shall indicate the 
direction in which the car is to travel and a chime will sound. The chime will sound once for 
up and twice for down. 

D. Combination Hall Position Indicator and Hall Lantern located at Lobby. Hall lanterns and hall 
indicators shall feature amber illumination, all numbers will be amber display.

2.7 EQUIPMENT: ELEVATOR OPERATION AND CONTROLLER

A. Elevator Operation

1. Simplex Collective Operation: Using a microprocessor-based controller, operation 
shall be automatic by means of the car and hall buttons. If all calls in the system have 
been answered, the car shall park at the last landing served.

2. Zoned Car Parking.

3. Relative System Response Dispatching.

B. Standard Operating Features to include:

1. Full Collective Operation

2. Fan and Light Control.

3. Load Weighing Bypass.

4. Ascending Car Uncontrolled Movement Protection

5. Top of Car Inspection Station.

C. Additional Operating Features to include:

1. Emergency Battery Power Supply

a. When the main line power is lost for longer than 5 seconds the emergency 
battery power supply provides power automatically to the elevator controller. 
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The elevator will rise or lower to the first available landing, open the doors, and 
shut down. The elevator will return to service upon the return of normal main 
line power. An auxiliary contact on the main line disconnect and shunt trip 
breaker ( if used ) will be provided by others.

D. Elevator Control System for Inspections and Emergency

1. Provide devices within controller to run the elevator in inspection operation.

2. Provide devices on car top to run the elevator in inspection operation.

3. Provide within controller an emergency stop switch to disconnect power from the 
brake and prevents motor from running.

4. Provide the means from the controller to mechanically lift and control the elevator 
brake to safely bring car to nearest available landing when power is interrupted.

5. Provide the means from the controller to reset the governor over speed switch and 
also trip the governor.

6. Provide the means from the controller to reset the emergency brake when set 
because of an unintended car movement or ascending car over speed.

7. Provide the means for the control to reset elevator earthquake operation.

2.8 EQUIPMENT: DOOR OPERATOR AND CONTROL

A. Door Operator: A closed loop permanent magnet VVVF high-performance door operator 
shall be provided to open and close the car and hoistway doors simultaneously. Door 
movement shall be cushioned at both limits of travel. Electro-mechanical interlock shall be 
provided at each hoistway entrance to prevent operation of the elevator unless all doors are 
closed and locked. An electric contact shall be provided on the car at each car entrance to 
prevent the operation of the elevator unless the car door is closed.

B. The door operator shall be arranged so that, in case of interruption or failure of electric 
power, the doors can be readily opened by hand from within the car, in accordance with 
applicable code. Emergency devices and keys for opening doors from the landing shall be 
provided as required by local code.

C. Doors shall open automatically when the car has arrived at or is leveling at the respective 
landings. Doors shall close after a predetermined time interval or immediately upon pressing 
of a car button. A door open button shall be provided in the car. Momentary pressing of this 
button shall reopen the doors and reset the time interval.

D. Door hangers and tracks shall be provided for each car and hoistway door. Tracks shall be 
contoured to match the hanger sheaves. The hangers shall be designed for power operation 
with provisions for vertical and lateral adjustment. Hanger sheaves shall have polyurethane 
tires and pre-lubricated sealed-for-life bearings.

E. Electronic Door Safety Device. The elevator car shall be equipped with an electronic 
protective device extending the full height of the car. When activated, this sensor shall 
prevent the doors from closing or cause them to stop and reopen if they are in the process of 
closing. The doors shall remain open as long as the flow of traffic continues and shall close 
shortly after the last person passes through the door opening.

PART 3 - EXECUTION
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3.1 EXAMINATION

A. Field measure and examine substrates, supports, and other conditions under which elevator 
work is to be performed.

B. Do not proceed with work until unsatisfactory conditions are corrected.

C. Prior to start of Work, verify hoistway is in accordance with shop drawings. Dimensional 
tolerance of hoistway from shop drawings: -0 inches +2 inches. Do not begin work of this 
section until dimensions are within tolerances.

D. Prior to start of Work, verify projections greater then 2 inches (4 inches if ASME A17.1/CSA 
B44 2000 applies) must be beveled not less then 75 degrees from horizontal.

E. Prior to start of Work, verify landings have been prepared for entrance sill installation. 
Traditional sill angle or concrete sill support shall not be required.

F. Prior to start of Work, verify elevator pit has been constructed in accordance with 
requirements, is dry and reinforced to sustain vertical forces, as indicated in approved 
submittal. Verify that sumps or sump pumps located within pit will not interfere with installed 
elevator equipment.

G. Prior to start of Work, verify control space has been constructed in accordance with 
requirements, with access coordinated with elevator shop drawings, including Sleeves and 
penetrations.

H. Verify installation of GFCI protected 20-amp in pit and adjacent to each signal control 
cabinet in control space.

3.2 PREPARATION

A. Coordinate installation of anchors, bearing plates, brackets and other related accessories.

3.3 INSTALLATION

A. Install equipment, guides, controls, car and accessories in accordance with manufacturer 
installation methods and recommended practices.

B. Properly locate guide rails and related supports at locations in accordance with 
manufacturer’s recommendations and approved shop drawings. Anchor to building structure 
using isolation system to minimize transmission of vibration to structure.

C. All hoistway frames shall be securely fastened to fixing angles mounted in the hoistway. 
Coordinate installation of sills and frames with other trades.

D. Lubricate operating system components in accordance with manufacturer recommendations.

E. Perform final adjustments, and necessary service prior to substantial completion.

3.4 CONSTRUCTION

A. Interface with Other Work:

1. Guide rail brackets attached to steel shall be installed prior to application of 
fireproofing.
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2. Coordinate construction of entrance walls with installation of door frames and sills. 
Maintain front wall opening until elevator equipment has been installed.

a. Ensure adequate support for entrance attachment points at all landings.

b. Coordinate wall openings for hall push buttons, signal fixtures and sleeves. 
Each elevator requires sleeves within the hoistway wall.

c. Coordinate emergency power transfer switch and power change pending 
signals as required for termination at the primary elevator signal control cabinet 
in each group.

d. Coordinate interface of elevators and fire alarm system.

e. Coordinate interface of dedicated telephone line.

f. Coordinate the installation of the non fused three phase permanent power 
disconnect in hoist way at top landing

3.5 TESTING AND INSPECTIONS

A. Perform recommended and required testing in accordance with authority having jurisdiction.

B. Obtain required permits and provide originals to Owner’s Representative.

3.6 DEMONSTRATION

A. Prior to substantial completion, instruct Owner’s Representative on the proper function and 
required daily maintenance of elevators. Instruct personnel on emergency procedures.

END OF SECTION 14 21 00
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PART 1  GENERAL

1.1 SUMMARY
A. This section includes the following basic mechanical materials and methods to complement 

other Division 22 Sections.
1. Installation requirements common to equipment specifications.
2. Firestopping (refer to specification section 078413).
3. Cutting and patching.
4. Touchup painting and finishing.
5. Plumbing Equipment Instruction

B. Pipe and pipe fitting materials are specified in piping system Sections.

1.2 DEFINITIONS
A. Pipe, pipe fittings, and piping include tube, tube fittings, and tubing.
B. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms furred 

spaces, pipe and duct shafts, unheated spaces immediately below the roof, spaces above 
ceilings, unexcavated spaces, crawl spaces and tunnels.

C. Exposed Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms.

D. Exposed Exterior Installations:  Exposed to view outdoors, or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations.

E. Concealed Interior Installations:  Concealed from view and protected from physical contact by 
building occupants.  Examples include above ceilings and in duct shafts.

F. Concealed Exterior Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants, but subject to outdoor ambient temperatures.  
Examples include installations within unheated shelters.

1.3 REFERENCES
A. ASTM E 119 - Standard Test Methods for Fire Tests of Building Construction and Materials; 

1997.
B. ASTM E 814 - Standard Test Method for Fire Tests of Through-Penetration Fire Stops; 1994b.
C. FM P7825 - Approval Guide; Factory Mutual Research Corporation; current edition.
D. UL (FRD) - Fire Resistance Directory; Underwriters Laboratories Inc.; current edition.

1.4 SUBMITTALS
A. Product Data:  Provide product data for piping specialties.
B. Shop Drawings:  Detailing fabrication and installation for metal and wood supports, and 

anchorage for plumbing materials and equipment.
C. Identification materials and devices.
D. Certificates:  Welder certificates signed by the Contractor certifying that welders meet or 

exceed  the requirements specified under the "Quality Assurance" Article.
E. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in 

Nanuet Union Free School District's name and registered with manufacturer.

1.5 QUALITY ASSURANCE
A. Perform work in accordance with the Building Code of New York State.
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B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this 
section, with not less than three years of documented experience.

C. Installer Qualifications:  Company specializing in performing the work of this section with 
minimum three years of  experience.

D. Equipment Selection:  Equipment of greater or larger power, dimensions, capacities, and 
ratings may be furnished provided such proposed equipment is approved in writing and 
connecting mechanical and electrical services, circuit breakers, conduit, motors, bases and 
equipment spaces are increased.  No additional costs will be approved for these increases, if 
larger equipment is approved.  If minimum energy ratings or efficiencies of the equipment are 
specified, the equipment must meet the design requirements and commissioning requirements.

1.6 PIPING DELIVERY, STORAGE, AND HANDLING
A. Deliver pipes and tubes with factory-applied end-caps.  Maintain end-caps through shipping, 

storage, and handling to prevent pipe-end damage and prevent entrance of dirt, debris, and 
moisture.

B. Protect stored pipes and tubes from moisture and dirt.  Elevate above grade.  When stored 
inside, do not exceed structural capacity of the floor.

C. Protect flanges, fittings, and piping specialties from moisture and dirt.
D. Protect stored plastic pipes from direct sunlight.  Support to prevent sagging and bending.

1.7 SEQUENCING AND SCHEDULING
A. Coordinate equipment installation with other building components.
B. Arrange for chases, slots, and openings in building structure during progress of construction to 

allow for plumbing installations.
C. Coordinate the installation of  required supporting devices and set sleeves in poured-in-place 

concrete and other structural components as they are constructed.
D. Sequence, coordinate, and integrate installations of plumbing materials and equipment for 

efficient  flow of the Work.
E. Coordinate connection of electrical services.
F. Coordinate connection of plumbing systems with utilities and services.  Comply with 

requirements of governing regulations, landlord, franchised service companies, and controlling 
agencies.

G. Coordinate requirements for access panels and doors where plumbing items requiring access 
are concealed behind finished surfaces.

H. Coordinate installation of identifying devices after completing covering and painting where 
devices are applied to surfaces.  Install identifying devices prior to installing acoustical ceilings 
and similar concealment.

PART 2  PRODUCTS

2.1 PIPE, PIPE FITTINGS, AND JOINING MATERIALS
A. Refer to individual piping system specification sections for pipe fitting materials and joining 

methods.
B. Pipe Threads:  ASME B1.20.1 for factory threaded pipe and fittings.
C. Pipe Flange Gasket Materials:  Suitable for thermal and chemical conditions of the contents of 

the piping system.
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1. ASME B16.21, non-metallic, flat, asbestos-free, 1/8 inch maximum thickness, except 
where thickness or specific material is indicated
a. Full-Face Type:  For flat-face, Class 125 cast-iron and cast-bronze flanges.
b. Narrow-Face Type:  For raised-face, Class 250 cast-iron and steel flanges.

2. AWWA C110, rubber, flat-face, 1/8 inch thick, except where other thickness is indicated; 
and full-face or ring-type, except where type is indicated.

D. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, except where other material is specified.
E. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall 

thickness and chemical analysis of steel pipe being welded.

2.2 PIPING SPECIALTIES
A. Escutcheons:  Manufactured wall, ceiling, and floor plates; deep-pattern type where required to 

conceal protruding fittings and sleeves.
1. Inside Diameter:  Closely fit around pipe, tube and insulation.
2. Outside Diameter:  Completely cover opening.
3. Stamped Steel:  One-piece, with set-screw and chrome-plated finish.
4. Cast-Iron Floor Plate:  One-piece casting.

B. Dielectric Fittings:  Assembly or fitting having insulating  material isolating joined dissimilar 
metals to prevent  galvanic action and stop corrosion.
1. Description:  Combination of copper alloy and ferrous; threaded, solder, plain, and weld 

neck end types and matching piping system materials.
2. Insulating Material:  Suitable for system fluid, pressure and temperature.
3. Dielectric Unions:  Factory-fabricated, union assembly for 250-psig minimum working 

pressure at a 180 deg. F temperature.

PART 3  EXECUTION

3.1 PREPARATION
A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Remove scale and dirt on inside and outside before assembly.
C. Prepare piping connections to equipment with flanges or unions.
D. Keep open ends of pipe free from scale and dirt.  Whenever work is suspended during 

construction protect open ends with temporary plugs or caps.

3.2 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Route piping in orderly manner, plumb and parallel to building structure, and maintain gradient.
C. Install piping to conserve building space and avoid interference with use of space.
D. Sleeve pipe passing through partitions, walls, and floors.
E. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 

equipment.
F. Inserts:

1. Provide inserts for placement in concrete formwork.
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams.
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 

inches.
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
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5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt 
with recessed square steel plate and nut above slab.

G. Pipe Hangers and Supports:
1. Install in accordance with ASME B31.9.
2. Support horizontal piping as scheduled.
3. Place hangers within 12 inches of each horizontal elbow.
4. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe 

movement without disengagement of supported pipe.
5. Support vertical piping at every  floor.  Support riser piping independently of connected 

horizontal piping.
6. Where several pipes can be installed in parallel and at same elevation, provide multiple or 

trapeze hangers.
7. Prime coat exposed steel hangers and supports.    Hangers and supports located in crawl 

spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.
H. Provide clearance for installation of insulation and access to valves and fittings.
I. Provide access where valves and fittings are not exposed.  
J. Where pipe support members are welded to structural building framing, scrape, brush clean, 

and apply one coat of zinc rich primer to welds.
K. Install valves with stems upright or horizontal, not inverted.

3.3 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
A. Install equipment to provide the maximum possible headroom where mounting heights are not 

indicated.
B. Install equipment according to approved submittal data.  Portions of the Work are shown only in 

diagrammatic form.  Refer conflicts to the Architect.
C. Install equipment level and plumb, parallel and perpendicular to other building systems and 

components in exposed interior spaces, except where otherwise indicated.
D. Install plumbing equipment to facilitate servicing, maintenance, and repair or replacement of 

equipment components.  Connect equipment for ease of disconnecting, with minimum of 
interference with other installations.  Extend grease fittings to an accessible location

E. Install equipment giving right-of-way to piping systems installed at a required slope.

3.4 PAINTING AND FINISHING
A. Damage and Touch Up:  Repair marred and damaged factory-painted finishes with materials 

and procedures to match original factory finish

3.5 ERECTION OF METAL SUPPORTS AND ANCHORAGE
A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 

to support and anchor plumbing materials and equipment.
B. Field Welding:  Comply with AWS D1.1 "Structural Welding Code--Steel."

3.6 CUTTING AND PATCHING
A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary for 

plumbing installations.  Perform cutting by skilled mechanics of the trades involved.
B. Repair cut surfaces to match adjacent surfaces.
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3.7 PLUMBING EQUIPMENT INSTRUCTION
A. Provide instruction of the Owner's representatives for the duration specified below in operation 

and maintenance of the following equipment:
1. Sump Pump (minimum 2 hours).

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Tags.
B. Pipe markers.

1.2 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2007.
B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials; 2013.
C. ASTM D709 - Standard Specification for Laminated Thermosetting Materials; 2013.

1.3 SUBMITTALS
A. List:  Submit list of wording, symbols, letter size, and color coding for plumbing identification.
B. Product Data:  Provide manufacturers catalog literature for each product required.

PART 2  PRODUCTS

2.1 IDENTIFICATION APPLICATIONS
A. Piping:  Tags and Pipe Markers.
B. Sump Pump:  Nameplate.
C. Valves:  Tags.

2.2 NAMEPLATES
A. Description:  Laminated three-layer plastic with engraved letters.

1. Letter Color:  White.
2. Letter Height:  1/4 inch.
3. Background Color:  Black.
4. Nameplate Height:  3/4 inch.
5. Nameplate Material:

a. Flexible:  Vinyl with adhesive backing per ASTM D709.
6. Plastic:  Comply with ASTM D709.

2.3 TAGS
A. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth 

edges.

2.4 PIPE MARKERS
A. Comply with ASME A13.1.
B. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing 

and printed markings.
C. Identification Scheme, ASME A13.1:

1. Primary:  External Pipe Diameter, Uninsulated or Insulated.
a. 3/4 to 1-1/4 inches:  Use 8 inch field-length with 1/2 inch text height.
b. 1-1/2 to 2 inches:  Use 8 inch field-length with 3/4 inch text height.
c. 2-1/2 to 6 inches:  Use 12 inch field-length with 1-1/4 inch text height.

2. Secondary:  Color scheme per fluid service.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A13.1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D709
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D709
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D709
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D709
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A13.1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A13.1
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a. Nanuet Union Free School District - Sump Pump Waste Piping:  White text on purple 
background.

3. Tertiary:  Other Details.
a. Directional flow arrow.

PART 3  EXECUTION

3.1 PREPARATION
A. Degrease and clean surfaces to receive adhesive for identification materials.

3.2 INSTALLATION
A. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply 

with sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.
B. Install tags with corrosion resistant chain.
C. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's 

instructions.
END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Pipe, pipe fittings, specialties, and connections for piping systems.

1. Sanitary sewer.
2. Flanges, unions, and couplings.
3. Pipe hangers and supports.
4. Valves.
5. Check valves.

1.2 REFERENCE STANDARDS
A. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; 2010.
B. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2011.
C. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2012.
D. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2013.
E. ASME B31.1 - Power Piping; 2014.
F. ASME B31.2 - Fuel Gas Piping; The American Society of Mechanical Engineers; 1968.
G. ASME B31.9 - Building Services Piping; 2014.
H. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Welding, Brazing, and Fusing 

Qualifications; 2015.
I. ASSE 1003 - Performance Requirements for Water Pressure Reducing Valves for Domestic 

Water Distribution Systems; 2009.
J. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 

Welded and Seamless; 2012.
K. ASTM C564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings; 

2014.
L. ASTM C1277 - Standard Specification for Shielded Couplings Joining Hubless Cast Iron Soil 

Pipe and Fittings; 2020.
M. ASTM C1540 - Standard Specification for Heavy-Duty Shielded Couplings Joining Hubless 

Cast Iron Soil Pipe and Fittings; 2020.
N. CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and 

Storm Drain, Waste and Vent Piping Applications; 2009.
O. CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast Iron Soil Pipe 

and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications; 2011.
P. FM 1680 - Approval Standard for Couplings Used in Hubless Cast Iron Systems for Drain, 

Waste or Vent, Sewer, Rainwater or Storm Drain Systems Above and Below Ground, 
Industrial/Commercial and Residential; 1989.

Q. ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements; 2012.
R. ICC-ES AC106 - Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry 

Elements; 2012.
S. ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements; 2013.
T. ICC-ES AC308 - Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete 

Elements; 2013.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.3
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.18
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.22
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B31.1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B31.9
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20BPVC-IX
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASSE%201003
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A53/A53M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C564
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C1277
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C1540
http://www.cispi.org/
http://www.cispi.org/
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=FMAPPROVAL%201680
http://www.icc-es.org/Criteria/index.cfm
http://www.icc-es.org/Criteria/index.cfm
http://www.icc-es.org/Criteria/index.cfm
http://www.icc-es.org/Criteria/index.cfm
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U. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, 
Application, and Installation; 2009.

V. MSS SP-70 - Cast Iron Gate Valves, Flanged and Threaded Ends; 2011.
W. MSS SP-71 - Cast Iron Swing Check Valves, Flanged and Threaded Ends; 2011.

1.3 SUBMITTALS
A. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories.  Provide 

manufacturers catalog information.  Indicate valve data and ratings.
B. Sustainable Design Documentation:  For soldered copper joints, submit installer's certification 

that the specified installation method and materials were used.
C. Piping Schedule: Provide schedule of piping applications and materials, indicating piping and 

fittings.
D. Piping Shop Drawings: Provide drawings of piping installation, indicating dimensioned 

locations, equipment, critical dimensions, elevations, sizes, systems, and valve locations.

1.4 QUALITY ASSURANCE
A. Perform work in accordance with New York State Building Code.
B. Perform work in accordance with New York State Plumbing Code.
C. Identify pipe with marking including size, ASTM material classification, ASTM specification, 

water pressure rating.
D. Perform Work in accordance with Plumbing Code of New York State.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.
B. Provide temporary protective coating on cast iron and steel valves.
C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until 

installation.
D. Protect piping systems from entry of foreign materials by temporary covers, completing sections 

of the work, and isolating parts of completed system.

1.6 FIELD CONDITIONS
A. Do not install underground piping when bedding is wet or frozen.

PART 2  PRODUCTS

2.1 GENERAL REQUIREMENTS

2.2 SANITARY SEWER PIPING, ABOVE GRADE
A. Cast Iron Pipe:  CISPI 301, hubless, service weight.

1. All cast iron soil pipe and fittings shall be marked with the collective trademark of the Cast 
Iron Soil Pipe Institute (CISPI) and shall be listed by NSF International.

2. Fittings:  Cast iron.
3. Joints:  CISPI 310, neoprene gaskets and stainless steel clamp-and-shield assemblies.

2.3 FLANGES, UNIONS, AND COUPLINGS
A. Unions for Pipe Sizes 3 Inches and Under:

1. Ferrous Pipe:  Class 150 malleable iron threaded unions.

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP%2070
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP%2071
http://www.cispi.org/
http://www.cispi.org/
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B. Flanges for Pipe Size Over 1 Inch:
1. Ferrous Pipe:  Class 150 malleable iron threaded or forged steel slip-on flanges; 

preformed neoprene gaskets.
C. No-Hub Couplings:

1. Testing:  In accordance with ASTM C1277 and CISPI 310.
2. Gasket Material:  Neoprene complying with ASTM C564.
3. Band Material:  Stainless steel.
4. Eyelet Material:  Stainless steel.

D. Shielded, Heavy Duty No-Hub Couplings:
1. Testing:  In accordance with ASTM C1540 and FM 1680.
2. Gasket Material:  Neoprene complying with ASTM C564.
3. Band Material:  Stainless steel.
4. Eyelet Material:  Stainless steel.

2.4 PIPE HANGERS AND SUPPORTS
A. Provide hangers and supports that comply with MSS SP-58.

1. If type of hanger or support for a particular situation is not indicated, select appropriate 
type using MSS SP-58 recommendations.

2. Overhead Supports:  Individual steel rod hangers attached to structure or to trapeze 
hangers.

3. Trapeze Hangers:  Welded steel channel frames attached to structure.
4. Vertical Pipe Support:  Steel riser clamp.
5. Floor Supports:  Concrete pier or steel pedestal with floor flange; fixture attachment.

B. Plumbing Piping - Drain, Waste, and Vent:
1. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches:  Malleable iron, adjustable swivel, split 

ring.
2. Hangers for all pipe sizes:  Carbon steel, adjustable, clevis.
3. Hangers for Pipe Sizes 2 Inches and Over:  Carbon steel, adjustable, clevis.
4. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
5. Floor Support:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and 

concrete pier or steel support.
C. Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows:

1. Concrete Wedge Expansion Anchors:  Complying with ICC-ES AC193.
2. Masonry Wedge Expansion Anchors:  Complying with ICC-ES AC01.
3. Concrete Screw Type Anchors:  Complying with ICC-ES AC193.
4. Masonry Screw Type Anchors:  Complying with ICC-ES AC106.
5. Concrete Adhesive Type Anchors:  Complying with ICC-ES AC308.
6. Other Types:  As required.

2.5 GATE VALVES
A. 2-1/2 inches and Larger: Non-rising stem, bolted bonnet, solid wedge disc:

1. Class: 125
2. Body:  ASTM A-126 Class B cast iron.
3. Bonnet:  ASTM A-108 steel.
4. Stem:  ASTM B-584 copper-silicon bronze.
5. Packing Gland:  ASTM A-126 Class B cast iron.
6. Packing Gland Flange:  ASTM A-126 Class B cast iron.
7. Packing:  Non-asbestos acrylic and novaloid fibers with Teflon.
8. Disc:  ASTM A-126 Class B cast iron..

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C1277
http://www.cispi.org/
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C564
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C1540
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=FMAPPROVAL%201680
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C564
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
http://www.icc-es.org/Criteria/index.cfm
http://www.icc-es.org/Criteria/index.cfm
http://www.icc-es.org/Criteria/index.cfm
http://www.icc-es.org/Criteria/index.cfm
http://www.icc-es.org/Criteria/index.cfm
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9. Disc Holder:  ASTM B-62 bronze.
10. Repacking Seat Bushing:  ASTM A-276 stainless steel, type 410.
11. Seat Ring:  ASTM A-126 Class B cast iron.
12. Handwheel:  ASTM A-126 Class B cast iron.
13. Ends:  Flanged.

B. Acceptable Manufacturers:
1. Nibco
2. Stockham
3. Milwaukee

2.6 CHECK VALVES
A. Swing Check: 2-1/2 inches and larger:

1. Class: 125
2. Body:  ASTM A-126 Class B cast iron.
3. Disc: ASTM B-62 bronze.
4. Hinge : ASTM B-584 bronze.
5. Hinge Pin: ASTM B-16 brass.
6. Cap: ASTM A-126 Class B cast iron.
7. Ends: Flanged.
8. Acceptable Manufacturers:

a. Stockham
b. Nibco
c. Milwaukee

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that excavations are to required grade, dry, and not over-excavated.

3.2 PREPARATION
A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Remove scale and dirt, on inside and outside, before assembly.
C. Prepare piping connections to equipment with flanges or unions.

3.3 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.
C. Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to 

walls.
D. Install piping to maintain headroom, conserve space, and not interfere with use of space.
E. Group piping whenever practical at common elevations.
F. Provide clearance in hangers and from structure and other equipment for installation of 

insulation and access to valves and fittings.
G. Provide access where valves and fittings are not exposed.

1. Cooridiante size and location of access doors with the general contractor's specifications 
and drawings.

H. Sleeve pipes passing through partitions, walls, and floors.
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I. Inserts:
1. Provide inserts for placement in concrete formwork.
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams.
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 

inches.
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt 

with recessed square steel plate and nut above slab.
J. Pipe Hangers and Supports:

1. Install in accordance with ASME B31.9.
2. Support horizontal piping as indicated.
3. Install hangers to provide minimum 1/2 inch space between finished covering and 

adjacent work.
4. Place hangers within 12 inches of each horizontal elbow.
5. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe 

movement without disengagement of supported pipe.
6. Support vertical piping at every floor.  Support riser piping independently of connected 

horizontal piping.
7. Where several pipes can be installed in parallel and at same elevation, provide multiple or 

trapeze hangers.

3.4 APPLICATION
A. Install unions downstream of valves and at equipment or apparatus connections.

3.5 TOLERANCES
A. Drainage Piping:  Establish invert elevations within 1/2 inch vertically of location indicated and 

slope to drain at minimum of 1/4 inch per foot slope for 3 inch and larger, 1/4 inch per foot slope 
for sizes smaller than 3 inch.

3.6 TESTING DRAINAGE, WASTE AND VENT PIPING
A. Provide testing of the drainage, waste and vent piping of either air or water testing, as 

described below.
B. Preparation for Testing: Prepare piping as follows:

1. Leave joints uninsulated and exposed for examination during the test.
C. Test drainage, waste and vent piping as follows:

1. Test piping with either an water test or an air test in accordance with New York State 
Building Code, and as follows:
a. A water test shall be applied to the drainage system either in its entirety or in 

sections.  If applied to the entire system, all openings in the piping shall be tightly 
closed, except the highest opening, and the system shall be filled with water to point 
of overflow.  If the system is tested in sections, each opening shall be tightly plugged 
except the highest openings of the section under test, and each section shall be filled 
with water, but no section shall be tested with less than a 10-foot (3048 mm) head of 
water.  In testing successive sections, at least the upper 10 feet (3048 mm) of the 
next preceding section shall be tested so that no joint or pipe in the building, except 
the uppermost 10 feet (3048 mm) of the system, shall have been submitted to a test 
of less than a 10-foot (3048 mm) head of water.  The water shall be kept in the 
system, or in the portion under test, for at least 15 minutes before inspection starts.  
The system shall then be tight at all points.
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b. An air test shall be made by forcing air into the system until there is a uniform gauge 
pressure of 5 pounds per square inch (psi) (34.5 kPa) or sufficient to balance a 10-
inch (254 mm) column of mercury.  This pressure shall be held for a test period of at 
least 15 minutes.  Any adjustments to the test pressure required because of changes 
in ambient temperature or the seating of gaskets shall be made prior to the beginning 
of the test period.

D. Completed sanitary drainage and vent systems:
1. After all plumbing fixtures have been installed and all traps have been filed with water, 

every part of the sanitary drainage and vent systems within the building walls shall be 
subjected to a final test as prescribed herein. For the duration of testing, flow of water in 
the system shall be halted and the building drain shall be sealed adjacent to its point of 
entry inside the building. If requested by the authority of jurisdiction, remove any cleanout 
plugs to ascertain that the testing is effective in all parts of the system.

2. The final test of the completed drainage and vent system shall be visual and in sufficient 
detail to determine compliance with the provisions of this code except that the plumbing 
shall be subjected to a smoke test where necessary for cause. Where the smoke test is 
utilized, it shall be made by filling all traps with water and then introducing into the entire 
system a pungent, thick smoke produced by one or more smoke machines.  When the 
smoke appears at stack openings on the roof, the stack openings shall be closed and a 
pressure equivalent to a 1-inch water column (248.8 Pa) shall be maintained for 15 
minutes before inspection starts.

3.7 TESTING OF DRAINAGE AND VENT SYSTEMS
A. Rough Plumbing:

1. Except for outside leaders and perforated or open jointed drain tile, the piping of plumbing 
drainage and venting systems shall be tested upon completion of the rough piping 
installation by water or air and proved watertight. The Authority Having Jurisdiction may 
require the removal of any cleanout plugs to ascertain if the pressure has reached all parts 
of the system. Either of the following test methods shall be used:
a. The water test shall be applied to the drainage system either in its entirety or in 

sections after rough piping has been installed. If applied to the entire system, all 
openings in the piping shall be tightly closed, except the highest opening, and the 
system filled with water to point of overflow. If the system is tested in sections, each 
opening shall be tightly plugged except the highest opening of the section under test, 
and each section shall be filled with water, but no section shall be tested with less 
than a 10-foot head of water. In testing successive sections at least the upper 10 feet 
of the next preceding section shall be tested, so that no joint or pipe in the building 
(except the uppermost 10 feet of the system) shall have been submitted to a test of 
less than 10-foot head of water. The water shall be kept in the system or in the 
portion under test for at least 15 minutes before inspection starts; the system shall 
then be tight at all points.

b. The air test shall be made by attaching an air compressor testing apparatus to any 
suitable opening and after closing all other inlets and outlets to the system, forcing air 
into the system until there is a uniform gauge pressure of 5 pounds per square inch 
or sufficient to balance a column of mercury 10 inches in height. This pressure shall 
be held without introduction of additional air for a period of at least 15 minutes.

B. Finished Plumbing
1. When the rough plumbing has been tested in accordance with the paragraphs above, a 

final test of the finished plumbing system may be required to insure that the final fixture 
connections to the drainage system are gas-tight.

2. After the plumbing fixtures have been set and their traps filled with water, their 
connections shall be tested and proved gas and watertight. A final smoke or peppermint 
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test shall b required, except in the case of a previous or site-inspected water or air tested 
system. If a smoke or peppermint test is required, the following test methods shall be 
employed:
a. A smoke test shall be made by filling all traps with water and then re introducing into 

the entire system a pungent, thick smoke produced by one or more smoke machines. 
When the smoke appears at stack openings on the roof, they shall be closed and a 
pressure equivalent to a one-inch water column shall be developed and maintained 
for the period of the inspection.

b. Where the Authority Having Jurisdiction, due to practical difficulties or hardships, 
finds that a smoke test cannot be performed, a peppermint test shall be substituted in 
lieu thereof. Such peppermint test shall be conducted by the introduction of two 
ounces of oil of peppermint into the roof terminal of every line or stack to be tested. 
The oil of peppermint shall be followed at once by ten quarts of hot (140 degrees F) 
water whereupon all roof vent terminals shall be sealed. A positive test, which reveals 
leakage, shall be the detection of the odor of peppermint at any trap or other point on 
the system. Oil of peppermint or person or clothes have come in contact with oil of 
peppermint shall be excluded from the test area.

3.8 VALVE INSTALLATIONS
A. General Application:  Use ball, and butterfly valves for shut-off duty; ball, and butterfly for 

throttling duty.  Refer to piping system specification sections for specific valve applications and 
arrangements.

B. Locate valves for easy access and provide separate support where necessary.
C. Install valves and unions for each item of equipment arranged to allow equipment removal 

without system shutdown.  Unions are not required on flanged devices.
D. Install valves in horizontal piping with stem at or above the center of the pipe.
E. Install valves in a position to allow full stem movement.
F. Installation of Check Valves: Install for proper direction of flow as follows:

1. Wafer Check Valves: Horizontal or vertical position.

3.9 THREADED CONNECTIONS
A. Note the internal length of threads in valve ends, and proximity of valve internal seat or wall, to 

determine how far pipe should be threaded into valve.
B. Align threads at point of assembly.
C. Apply appropriate tape or thread compound to the external pipe threads (except where dry seal 

threading is specified).
D. Assemble joint, wrench tight.  Wrench on valve shall be on the valve end into which the pipe is 

being threaded.

3.10 FLANGED CONNECTIONS
A. Align flange surfaces parallel.
B. Assemble joints by sequencing bolt tightening to make initial contact of flanges and gaskets as 

flat and parallel as possible.  Use suitable lubricants on bolt threads.  Tighten bolts gradually 
and uniformly with a torque wrench.

3.11 SCHEDULES
A. Pipe Hanger Spacing:
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1. Cast Iron Piping: 5 feet maximum horizontal spacing, 15 feet maximum vertical spacing. 
Where 10 foot lengths of cast iron piping are installed, maximum horizontal spacing may 
be increased to 10 feet. All cast iron joints shall be supported.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Drains.

1.2 SUBMITTALS
A. Product Data:  Provide component sizes, rough-in requirements, service sizes, and finishes.
B. Shop Drawings:  Indicate dimensions, weights, and placement of openings and holes.
C. Manufacturer's Instructions:  Indicate Manufacturer's Installation Instructions:  Indicate 

assembly and support requirements.

1.3 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 

this section with not less than three years documented experience.

PART 2  PRODUCTS

2.1 DRAINS
A. Downspout Nozzles:

1. Bronze round with straight bottom section.

PART 3  EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Submersible sump pumps.

1.2 SUBMITTALS
A. Product Data:

1. Indicate pump type, capacity, power requirements.
2. Provide certified pump curves showing pump performance characteristics with pump and 

system operating point plotted.  Include NPSH curve when applicable.
3. Provide electrical characteristics and connection requirements.

B. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been 
completed in Nanuet Union Free School District's name and registered with manufacturer.

1.3 QUALITY ASSURANCE
A. Identification:  Provide pumps with manufacturer's name, model number, and rating/capacity 

identified by permanently attached label.
B. Performance:  Ensure pumps operate at specified system fluid temperatures without vapor 

binding and cavitation, are non-overloading in parallel or individual operation, operate within 25 
percent of midpoint of published maximum efficiency curve.

1.4 DELIVERY, STORAGE, AND HANDLING
A. Provide temporary inlet and outlet caps.  Maintain caps in place until installation.

1.5 WARRANTY
A. Provide five year manufacturer warranty for submersible sump pumps.

PART 2  PRODUCTS

2.1 SUBMERSIBLE SUMP PUMPS
A. The pump(s) shall be designed to handle, without clogging, clean water, contaminated water, 

wstewater effluent, storm water, and other similar corrosive liquids which may contain small 
solids. The pump shall have integrated feet allowing it to stand on a hard bottom wet well.

B. PUMP CONSTRUCTION: Major pump components shall be of Stainless Steel 304, and FC-20 
Cast Iron, with smooth surfaces devoid of porosity or other irregularities. All exposed fasteners 
shall be AISI type 304 stainless steel. Critical mating surfaces where a watertight seal is 
required shall be machined and fitted with Nitrile (Buna N) O-rings. Sealing will be the result of 
controlled compression of rubber O-rings without requiring a specific torque on fasteners to 
accomplish sealing. Rectangular cross sectioned gaskets requiring specific fastener torque to 
achieve compression shall not be considered adequate or equal. No secondary sealing 
compounds shall be used or required.

C. Impeller: The impeller shall be a non-clogging, dynamically balanced, vortex design, capable of 
passing a 35-mm diameter spherical solid. The impeller shall have threaded onto the motor 
shaft, and shall be fastened to the shaft by a stainless-steel impeller nut. The use of adjustable 
bottom plates to maintain efficiency shall not be considered equal.

D. Pump Volute: The pump volute shall be a single piece design with vertical discharge. Passages 
shall be smooth and large enough to pass any solids which may enter the impeller. Volute inlet 
opening shall be 35mm. Discharge design shall permit attachment to standard 2” NPS pipe 
fittings.
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E. Shaft & Rotating Assembly: The common motor/pump shaft shall be of Stainless Steel (410) 
material that is in contact with pump’s mechanical seals and shall have a polished finish and 
accurately machined shoulders to accommodate bearings, seals and impeller. Carbon steel 
shafts shall not be considered adequate or equal. The rotating assembly (impeller, shaft and 
rotor) shall be dynamically balanced such that undue vibration or other unsatisfactory 
characteristics will not result when the pump is in operation.

F. Triple Seal System: Each pump shall be equipped with a tandem mechanical shaft seal system 
consisting of two independent seal assemblies with a common spring between them and a 
radial lip seal; providing three complete levels of sealing between the pump wet end and the 
motor. The mechanical seals shall operate in an oil filled chamber which is completely separate 
from the motor chamber. The seal faces shall be SiC/SiC for the lower seal and 
Carbon/Ceramic for the upper seal. Metallic components of the mechanical seal shall be 
constructed of 300 series stainless steel. The seal system shall not rely upon the pumped 
media for lubrication and shall not be damaged when the pump is run dry. A readily accessible 
inspection screw shall be provided for inspecting the condition of the seal chamber oil during 
routine maintenance.

G. Bearings: The pump shaft shall rotate on permanently lubricated, greased bearings. The upper 
bearing shall be a single row deep grooved ball bearing. The lower bearing shall be a heavy 
duty single row, deep grooved ball bearing. Upper and lower bearings shall be of sufficient size 
and properly spaced to transfer all radial and axial loads to the pump housing and minimize 
shaft deflection. B-10 bearing life shall be a minimum of 30k hr at BEP. Pump designs utilizing 
other than ball bearings, or those requiring supplemental guide bushings for the shaft or 
impeller shall not be considered acceptable.

H. Motor: The motor housing shall be 304 stainless steel and the top cover of Nylon 66. The motor 
shall be of the squirrel-cage induction design with copper windings, housed in an air filled, 
water tight chamber. The motor shall be capable of continuous submerged operation under 
water to a depth of 30 feet. The stator windings and stator leads shall be insulated with 
moisture resistant Class B insulation rated for 130oC (266o F). The motor shall be capable of 
operating continuously, submerged in liquid of 40oC (104 oF) without overheating. The motor 
shall be capable of handling up to 10 evenly spaced starts per hour. All motors shall have a 
voltage tolerance of +/- 10% from nominal name plate rating.

I. Power Cable: The power cable shall be sized according to NEC and CSA standards and shall 
be of sufficient length to reach the junction box without requiring splices. The outer jacket of the 
cable shall be oil and water resistant thermoplastic elastomer. The power cable shall be fitted to 
the motor using an epoxy potted water tight cable entry system with a rubber grommet as the 
secondary seal and strain relief.

J. Pump system:
1. NEMA 4x weathertight corrosion resistant polycarbonate enclosures
2. Stainless steel sensor probe with patented electronic technology that repels dirt 

contamination
3. Single direct plug-in power source for operation of entire system
4. Solid state components
5. Alarms, lights, silence switch, and remote monitoring circuit for oil, high liquid, and high 

amperage conditions
6. Complete factory assembly and testing insures quality of entire pump and control system
7. LED indicator lights for oil spill, power, high liquid level, overload, and pump run
8. UL 508 and 778 approved
9. ENTELA tested and approved as a system
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PART 3  EXECUTION

3.1 INSTALLATION
A. Install plumbing equipment in accordance with manufacturer's instructions, as required by code, 

and complying with conditions of certification, if any.
B. Coordinate with plumbing piping and related fuel piping work to achieve operating system.
C. Pumps:

1. Ensure pumps operate at specified system fluid temperatures without vapor binding and 
cavitation, are non-overloading in parallel or individual operation, and operate within 25 
percent of midpoint of published maximum efficiency curve.

END OF SECTION
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PART 1  GENERAL

1.1 SUMMARY
A. This section includes the following basic mechanical materials and methods to complement 

other Division 23 Sections.
1. Field-fabricated metal and wood equipment supports.
2. Water soluble flux.
3. Plumbing solder.
4. Installation requirements common to equipment specifications.
5. Firestopping (refer to specification section 078413).
6. Cutting and patching.
7. Touchup painting and finishing.
8. Demolition.
9. Mechanical Equipment Instruction

B. Pipe and pipe fitting materials are specified in piping system Sections.

1.2 DEFINITIONS
A. Pipe, pipe fittings, and piping include tube, tube fittings, and tubing.
B. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms furred 

spaces, pipe and duct shafts, unheated spaces immediately below the roof, spaces above 
ceilings, unexcavated spaces, crawl spaces and tunnels.

C. Exposed Interior Installations:  Exposed to view indoors.  Examples include finished occupied 
spaces and mechanical equipment rooms.

D. Exposed Exterior Installations:  Exposed to view outdoors, or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations.

E. Concealed Interior Installations:  Concealed from view and protected from physical contact by 
building occupants.  Examples include above ceilings and in duct shafts.

F. Concealed Exterior Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants, but subject to outdoor ambient temperatures.  
Examples include installations within unheated shelters.

1.3 SUBMITTALS
A. General: Submit the following according to the conditions of the Contract and Division 1 

Specification Sections.
1. Product Data:  Provide product data for piping specialties.
2. Shop Drawings:  Detailing fabrication and installation for metal and wood supports, and 

anchorage for mechanical materials and equipment.
3. Identification materials and devices.
4. Certificates:  Welder certificates signed by the Contractor certifying that welders meet or 

exceed  the requirements specified under the "Quality Assurance" Article.
5. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in 

Nanuet Union Free School District's name and registered with manufacturer.

1.4 QUALITY ASSURANCE
A. Perform work in accordance with the Building Code of New York State.
B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this 

section, with not less than three years of documented experience.
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C. Installer Qualifications:  Company specializing in performing the work of this section with 
minimum three years of  experience.

D. Qualify welding processes and operators for structural steel according to AWS D1.1 "Structural 
Welding Code--Steel."

E. Equipment Selection:  Equipment of greater or larger power, dimensions, capacities, and 
ratings may be furnished provided such proposed equipment is approved in writing and 
connecting mechanical and electrical services, circuit breakers, conduit, motors, bases and 
equipment spaces are increased.  No additional costs will be approved for these increases, if 
larger equipment is approved.  If minimum energy ratings or efficiencies of the equipment are 
specified, the equipment must meet the design requirements and commissioning requirements.

1.5 PIPING DELIVERY, STORAGE, AND HANDLING
A. Deliver pipes and tubes with factory-applied end-caps.  Maintain end-caps through shipping, 

storage, and handling to prevent pipe-end damage and prevent entrance of dirt, debris, and 
moisture.

B. Protect stored pipes and tubes from moisture and dirt.  Elevate above grade.  When stored 
inside, do not exceed structural capacity of the floor.

C. Protect flanges, fittings, and piping specialties from moisture and dirt.
D. Protect stored plastic pipes from direct sunlight.  Support to prevent sagging and bending.

1.6 SEQUENCING AND SCHEDULING
A. Coordinate mechanical equipment installation with other building components.
B. Arrange for chases, slots, and openings in building structure during progress of construction to 

allow for mechanical installations.
C. Coordinate the installation of  required supporting devices and set sleeves in poured-in-place 

concrete and other structural components as they are constructed.
D. Sequence, coordinate, and integrate installations of mechanical materials and equipment for 

efficient  flow of the Work.
E. Coordinate connection of electrical services.
F. Coordinate connection of mechanical systems with utilities and services.  Comply with 

requirements of governing regulations, landlord, franchised service companies, and controlling 
agencies.

G. Coordinate requirements for access panels and doors where mechanical items requiring 
access are concealed behind finished surfaces. Refer to architectural specifications for access 
door requirements and sizes. Provide access doors per the architectural specifications at 
inaccessible ceiling locations at all locations where access is required to mechanical 
components. This includes at all gypsum wall board ceiling and soffit systems.

H. Coordinate installation of identifying devices after completing covering and painting where 
devices are applied to surfaces.  Install identifying devices prior to installing acoustical ceilings 
and similar concealment.

PART 2  PRODUCTS

2.1 WATER SOLUBLE FLUX
A. Water Soluble Flux:  Taramet Sterling(R) lead-free water soluble flux, conforming to ASTM B 

813.
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2.2 PLUMBING SOLDER
A. Plumbing Solder:  Sterling® solder, ASTM B 32, Alloy Grade TC; 95 percent tin, 4.85 percent 

copper, 0.15 percent selenium.
1. Certified to comply with NSF 61.
2. Melting Temperature:  410 degrees F..
3. Tensile Strength:  7,130 psi.
4. Shear Strength: 5,979 psi.
5. Elongation Percent:  19.1.
6. Brinell Hardness:  15.1.
7. Burst Strength:  5,800 psi.
8. Pressure/Temperature Test Data on Copper Tube Assemblies comprised of 3 inch, 2 inch, 

1 inch, 3/4 inch, and 1/2 inch Tubing with a Reducing Tee:
a. No leaks at 180 degrees F., 200 psi, held for 2 minutes.

2.3 PIPE, PIPE FITTINGS, AND JOINING MATERIALS
A. Refer to individual piping system specification sections for pipe fitting materials and joining 

methods.
B. Pipe Threads:  ASME B1.20.1 for factory threaded pipe and fittings.
C. Pipe Flange Gasket Materials:  Suitable for thermal and chemical conditions of the contents of 

the piping system.
1. ASME B16.21, non-metallic, flat, asbestos-free, 1/8 inch maximum thickness, except 

where thickness or specific material is indicated
a. Full-Face Type:  For flat-face, Class 125 cast-iron and cast-bronze flanges.
b. Narrow-Face Type:  For raised-face, Class 250 cast-iron and steel flanges.

2. AWWA C110, rubber, flat-face, 1/8 inch thick, except where other thickness is indicated; 
and full-face or ring-type, except where type is indicated.

D. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, except where other material is specified.

2.4 PIPING SPECIALTIES
A. Escutcheons:  Manufactured wall, ceiling, and floor plates; deep-pattern type where required to 

conceal protruding fittings and sleeves.
1. Inside Diameter:  Closely fit around pipe, tube and insulation.
2. Outside Diameter:  Completely cover opening.
3. Stamped Steel:  One-piece, with set-screw and chrome-plated finish.
4. Cast-Iron Floor Plate:  One-piece casting.

B. Dielectric Fittings:  Assembly or fitting having insulating  material isolating joined dissimilar 
metals to prevent  galvanic action and stop corrosion.
1. Description:  Combination of copper alloy and ferrous; threaded, solder, plain, and weld 

neck end types and matching piping system materials.
2. Insulating Material:  Suitable for system fluid, pressure and temperature.
3. Dielectric Unions:  Factory-fabricated, union assembly for 250-psig minimum working 

pressure at a 180 deg. F temperature.

PART 3  EXECUTION

3.1 PREPARATION
A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Remove scale and dirt on inside and outside before assembly.
C. Prepare piping connections to equipment with flanges or unions.
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D. Keep open ends of pipe free from scale and dirt.  Whenever work is suspended during 
construction protect open ends with temporary plugs or caps.

E. After completion, fill, clean, and treat systems.  Refer to Section 232500.

3.2 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Route piping in orderly manner, plumb and parallel to building structure, and maintain gradient.
C. Install piping to conserve building space and avoid interference with use of space.
D. Sleeve pipe passing through partitions, walls, and floors.
E. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 

equipment.
F. Inserts:

1. Provide inserts for placement in concrete formwork.
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams.
3. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
4. Where inserts are omitted, drill through concrete slab from below and provide through-bolt 

with recessed square steel plate and nut above slab.
G. Pipe Hangers and Supports:

1. Install in accordance with ASME B31.9.
2. Support horizontal piping as scheduled.
3. Place hangers within 12 inches of each horizontal elbow.
4. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe 

movement without disengagement of supported pipe.
5. Support vertical piping at every other floor.  Support riser piping independently of 

connected horizontal piping.
6. Where several pipes can be installed in parallel and at same elevation, provide multiple or 

trapeze hangers.
7. Provide copper plated hangers and supports for copper piping.
8. Prime coat exposed steel hangers and supports.  Refer to Section 09900.  Hangers and 

supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not 
considered exposed.

H. Provide clearance for installation of insulation and access to valves and fittings.
I. Provide access where valves and fittings are not exposed.  
J. Where pipe support members are welded to structural building framing, scrape, brush clean, 

and apply one coat of zinc rich primer to welds.
K. Install valves with stems upright or horizontal, not inverted.

3.3 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
A. Install equipment to provide the maximum possible headroom where mounting heights are not 

indicated.
B. Install equipment according to approved submittal data.  Portions of the Work are shown only in 

diagrammatic form.  Refer conflicts to the Architect.
C. Install equipment level and plumb, parallel and perpendicular to other building systems and 

components in exposed interior spaces, except where otherwise indicated.
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D. Install mechanical equipment to facilitate servicing, maintenance, and repair or replacement of 
equipment components.  Connect equipment for ease of disconnecting, with minimum of 
interference with other installations.  Extend grease fittings to an accessible location

E. Install equipment giving right-of-way to piping systems installed at a required slope.

3.4 PAINTING AND FINISHING
A. Damage and Touch Up:  Repair marred and damaged factory-painted finishes with materials 

and procedures to match original factory finish

3.5 ERECTION OF METAL SUPPORTS AND ANCHORAGE
A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 

to support and anchor mechanical materials and equipment.
B. Field Welding:  Comply with AWS D1.1 "Structural Welding Code--Steel."

3.6 CUTTING AND PATCHING
A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary for 

mechanical installations.  Perform cutting by skilled mechanics of the trades involved.
B. Repair cut surfaces to match adjacent surfaces.

3.7 MECHANICAL EQUIPMENT INSTRUCTION
A. Provide instruction of the Owner's representatives for the duration specified below in operation 

and maintenance of the following equipment:
1. Cabinet Unit heaters (minimum 2 hours).
2. Controls (minimum 4 hours).

3.8 DEMOLITION
A. Disconnect, demolish, and remove work specified under Division 23 and as indicated.
B. Where pipe, breeching, insulation, or equipment to remain is damaged or disturbed, remove 

damaged portions and install new products of equal capacity and quality.
C. Accessible Work:  Remove indicated exposed pipe and breeching in its entirety.
D. Removal:  Remove indicated equipment from the project site.
E. Temporary Disconnection:  Remove, store, clean, reinstall, reconnect, and make operational, 

equipment indicated for relocation.
END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Expansion joints and compensators.

1.2 REFERENCE STANDARDS
A. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless 

Steel Tubing for General Service; 2015.
B. EJMA (STDS) - EJMA Standards; Tenth Edition.
C. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.

1.3 SUBMITTALS
A. Product Data:

1. Expansion Joints/Loops:  Indicate maximum temperature and pressure rating, and 
maximum expansion compensation.

B. Manufacturer's Instructions:  Indicate manufacturer's installation instructions, special 
procedures, and external controls.

C. Project Record Documents:  Record installed locations of flexible pipe connectors, expansion 
joints, anchors, and guides.

PART 2  PRODUCTS

2.1 REGULATORY REQUIREMENTS
A. Comply with UL (DIR) requirements.

2.2 EXPANSION JOINTS, HEATING WATER PIPING SYSTEMS
A. General

1. Provide flexible hose expansion loop(s) as indicated on the contract drawings or as 
required to accommodate any thermal expansion, contraction, or seismic movement of the 
piping system.

2. Flexible hose expansion loops shall be manufactured complete with two perpendicular 
sections of corrugated metal house, compatible braid, 90 degree return bend, with inlet 
and outlet connections.  Field fabricated loops shall not be acceptable.

3. Flexible loops shall be capable of movement in the ±X, ±Y, and ±Z planes.
4. Flexible hose expansion loops shall impart no thrust loads to system support, anchors or 

building structure.
5. All flexible hose expansion loops shall be manufactured in accordance with the 

documented manufacturers weld procedure specifications in accordance with ASME 
Section IX.

6. All flexible hose expansion loops shall be manufactured in accordance with ASME / ANSI 
B31.1

B. Product Data:
1. Corrugated Hose

a. Stainless Steel
1) Type 321

b. Braid
1) 304 Stainless Steel braid shall be used for any series 300 stainless steel hose.
2) Layers

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A269/A269M
http://www.ejma.org/EJMAStandards.htm
http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/index.html
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(a) Single layer
2. Fittings Materials of construction

a. End fittings shall match fittings material.
1) MPT in accordance with ASME B1.20.1

C. Flexible hose expansion loops shall have a factory supplied; hanger / support lug located at the 
bottom of the 180 degree return.

D. Flexible hose expansion loop(s) shall be furnished with a plugged FPT to be used for a drain or 
air release vent.

E. Flexible hose expansion loop(s) shall be rated with an operating pressure in accordance with 
manufacturer’s documentation.  The operating pressure shall be based on burst pressure with 
a 4 to 1 safety factor.

F. Threaded copper tube end fittings shal be provided to match connecting pipe
G. At least one pipe alignment guide shall be used within four pipe diameters on each side of the 

loop.

2.3 ACCESSORIES
A. Pipe Alignment Guides:

1. General
a. Provide insulated pipe guides as indicated on project plans or in accordance with 

EJMA guidelines based on design pressure and line size.
b. Primary and intermediate guides shall be pre-insulated spider type.

2. Products
a. All components shall be manufactured in compliance with the Manufacturer's 

Standardization Society (MSS) SP-58 and SP-89
b. Guide shall be made up of a guide cylinder with bolt down base and a two-section 

guide spider with 1/8” clearance and insulation.
c. Insulation shall be Calcium Silicate insulation.

1) Insulation shall have 450 PSI compressive strength per ASTM C656, Type II, 
Grade 5

2) Insulation shall have a K-Factor: .62 @400 F in accordance to ASTM C-518
3) Insulation shall have a Flame Spread -0-, Smoke developed -0-. In accordance 

with ASTM E-84
d. Guide shall be made up of ASTM A-134 carbon steel.
e. Insulated Guide cylinder shall be sized to accommodate pipe insulation.
f. Guide spider shall be sized to accommodate thermal movement.
g. All surfaces of guide shall be coated with fusion bonded powder coating.

B. Anchor Clamps:
1. Carbon steel, light weight anchor that clamps to pipe and shall be either bolted or welded 

to the structure.
2. Approximate spring force (in pounds) required for anchors by pipe size:

a. 1" pipe size: 46 pounds.

PART 3  EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install in accordance with EJMA (Expansion Joint Manufacturers Association) Standards.
C. Pipe Guides:
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1. Install per manufacturer’s installation instructions and Mechanical Contractors Association 
of America “Guidelines for Quality Piping Installations”.

2. Spider type guides are rated to restrain lateral loads only and do not replace pipe 
supports.

D.
E. Anchor pipe to building structure where indicated.  Provide pipe guides so movement is 

directed along axis of pipe only.  Erect piping such that strain and weight is not on cast 
connections or apparatus.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Vibration isolation requirements.
B. Vibration isolators.

1.2 REFERENCE STANDARDS
A. ASCE 7 - Minimum Design Loads for Buildings and Other Structures; 2010, with 2013 

Supplements and Errata.
B. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications; 2015.

1.3 SUBMITTALS
A. Product Data:

1. Provide manufacturer's product literature documenting compliance with PART 2 
PRODUCTS.

B. Shop Drawings:
1. Provide schedule of vibration isolator type with location and load on each.

C. Manufacturer's Instructions:  Indicate installation instructions with special procedures and setting 
dimensions.

1.4 QUALITY ASSURANCE
A. Comply with applicable building code.
B. Perform design and installation in accordance with applicable codes.
C. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this 

section, with not less than 5 years of documented experience.
1. Member of Vibration Isolation and Seismic Control Manufacturers Association (VISCMA).

D. Installer Qualifications:  Company specializing in performing the work of this section with 
minimum 5 years of experience.

PART 2  PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS
A. Kinetics Noise Control, Inc:  www.kineticsnoise.com.
B. Mason Industries:  www.mason-ind.com.
C. Vibration Eliminator Company, Inc:  www.veco-nyc.com.

2.2 PERFORMANCE REQUIREMENTS
A. General:

1. All vibration isolators to conform to all uniform deflection and stability requirements under all 
operating loads.

2. Steel springs to function without undue stress or overloading.
3. Lateral to vertical stiffness ratio to not exceed 0.08 with spring deflection at minimum 75 

percent of specified deflection.

2.3 VIBRATION ISOLATORS
A. General Requirements:

1. Resilient Materials for Vibration Isolators:  Oil, ozone, and oxidant resistant.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASCE%207-10
https://global.ihs.com/doc_detail.cfm?&rid=BSD&input_search_filter=ASHRAE&item_s_key=00011523&item_key_date=841231&input_doc_number=handbook&input_doc_title=&org_code=ASHRAE
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2. Spring Elements for Spring Isolators:
a. Color code or otherwise identify springs to indicate load capacity.
b. Lateral Stability:  Minimum lateral stiffness to vertical stiffness ratio of 0.8.
c.  Designed to operate in the linear portion of their load versus deflection curve over 

deflection range of not less than 50 percent above specified deflection.
d. Designed to provide additional travel to solid of not less than 50 percent of rated 

deflection at rated load.
e. Selected to provide designed deflection of not less than 75 percent of specified 

deflection.
f. Selected to function without undue stress or overloading.

B. Vibration Isolators for Non-seismic Applications:
1. Resilient Material Isolator Mounts, Nonseismic:

a. Description:  Mounting assemblies for bolting equipment to supporting structure 
utilizing elastomeric (e.g., neoprene, rubber) isolator material; fail-safe type.

2. Housed Spring Isolators:
a. Description:  Isolator assembly consisting of single or multiple free-standing, laterally 

stable steel spring(s) within a metal housing.
b. Furnished with integral elastomeric snubbing elements, nonadjustable type, for limiting 

equipment movement and preventing metal-to-metal contact between housing 
elements.

c. Bottom Load Plate:  Steel with nonskid, elastomeric isolator pad with provisions for 
bolting to supporting structure as required.

d. Furnished with integral leveling device for positioning and securing supported 
equipment.

3. Restrained Spring Isolators, Nonseismic:
a. Description:  Isolator assembly consisting of single or multiple free-standing, laterally 

stable steel spring(s) within a metal housing designed to prevent movement of 
supported equipment above an adjustable vertical limit stop.

b. Bottom Load Plate:  Steel with nonskid elastomeric isolator pad with provisions for 
bolting to supporting structure as required.

c. Furnished with integral leveling device for positioning and securing supported 
equipment.

d. Provides constant free and operating height.
4. Resilient Material Isolator Hangers, Nonseismic:

a. Description:  Isolator assembly designed for installation in hanger rod suspension 
system utilizing elastomeric (e.g., neoprene, rubber) or fiberglass isolator material for 
the lower hanger rod connection.

5. Spring Isolator Hangers, Nonseismic:
a. Description:  Isolator assembly designed for installation in hanger rod suspension 

system utilizing single or multiple free-standing, laterally stable steel spring(s) in series 
with an elastomeric element for the lower hanger rod connection.

b. Designed to accommodate misalignment of bottom hanger rod up to 30 degrees 
(plus/minus 15 degrees) without short-circuiting of isolation.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as shown on the drawings.
B. Verify that mounting surfaces are ready to receive vibration isolation and/or seismic control 

components and associated attachments.
C. Verify that conditions are satisfactory for installation prior to starting work.
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3.2 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install anchors and fasteners in accordance with ICC Evaluation Services, LLC (ICC-ES) 

evaluation report conditions of use where applicable.
C. Secure fasteners according to manufacturer's recommended torque settings.
D. Install flexible piping connections to provide sufficient slack for vibration isolation and/or seismic 

relative displacements as indicated or as required.
E. Vibration Isolation Systems:

1. Spring Isolators:
a. Position equipment at operating height; provide temporary blocking as required.
b. Lift equipment free of isolators prior to lateral repositioning to avoid damage to 

isolators.
c. Level equipment by adjusting isolators gradually in sequence to raise equipment 

uniformly such that excessive weight or stress is not placed on any single isolator.
2. Isolator Hangers:

a. Use precompressed isolator hangers where required to facilitate installation and 
prevent damage to equipment utility connection provisions.

b. Locate isolator hangers at top of hanger rods in accordance with manufacturer's 
instructions.

3. Clean debris from beneath vibration-isolated equipment that could cause short-circuiting of 
isolation.

4. Use elastomeric grommets for attachments where required to prevent short-circuiting of 
isolation.

5. Adjust isolators to be free of isolation short circuits during normal operation.
6. Do not overtighten fasteners such that resilient material isolator pads are compressed 

beyond manufacturer's maximum recommended deflection.

3.3 INSTALLATION - GENERAL
A. Install in accordance with manufacturer's instructions.
B. On closed spring isolators, adjust so side stabilizers are clear under normal operating conditions.
C. Prior to making piping connections to equipment with operating weights substantially different 

from installed weights, block up equipment with temporary shims to final height.  When full load is 
applied, adjust isolators to load to allow shim removal.

3.4 SCHEDULE
A. Pipe Isolation Schedule (open spring isolators).

1. 1 Inch Pipe Size:  Isolate 120 diameters from equipment.
2. 2 Inch Pipe Size:  Isolate 90 diameters from equipment.
3. 3 Inch Pipe Size:  Isolate 80 diameters from equipment.

B. Equipment Isolation Schedule.
1. Hot Water Unit Heaters: Rubber in shear hangers, minimum 1/4 inches static deflection.
2. Inline Fans: Restrained spring isolators, minimum 1-1/2 inches static deflection.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Nameplates.
B. Tags.
C. Pipe markers.

1.2 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2007.
B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials; 2013.

1.3 SUBMITTALS
A. List:  Submit list of wording, symbols, letter size, and color coding for mechanical identification.
B. Product Data:  Provide manufacturers catalog literature for each product required.
C. Project Record Documents:  Record actual locations of tagged valves.

PART 2  PRODUCTS

2.1 IDENTIFICATION APPLICATIONS
A. Cabinet Unit Heaters: Nameplates.
B. Automatic Controls:  Tags. Key to control schematic.
C. Piping:  Pipe markers and Tags.
D. Relays:  Tags.
E. Valves:  Tags .

2.2 NAMEPLATES
A. Letter Color:  White.
B. Letter Height:  1/4 inch.
C. Background Color:  Black.
D. Plastic:  Comply with ASTM D709.

2.3 TAGS
A. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth 

edges.

2.4 PIPE MARKERS
A. Color:  Comply with ASME A13.1.
B. Plastic Pipe Markers:  Factory fabricated, flexible, semi- rigid plastic, preformed to fit around 

pipe or pipe covering; minimum information indicating flow direction arrow and identification of 
fluid being conveyed.

2.5 VALVE SERVICE IDENTIFICATION TAGS
A. Type:  No. 19 B & S gage brass, with 1/4 inch high valve service abbreviated lettering on one 

line over 1/2 inch high valve service chart number, both deep stamped and black filled; and with 
3/16 inch top hole for fastener.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A13.1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D709
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20D709
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20A13.1
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B. Sizes:
1. 1-1/2 inch dia round.

C. Fasteners:  Brass "S" hook or brass jack chain of size as required for valve stem or handle to 
which tag is attached.

D. Acceptable Manufacturers:
1. Seton
2. Brady
3. Emedco

PART 3  EXECUTION

3.1 PREPARATION
A. Degrease and clean surfaces to receive adhesive for identification materials.

3.2 INSTALLATION
A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with 

sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.
B. Install tags with corrosion resistant chain.
C. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's 

instructions.
D. Use tags on piping 3/4 inch diameter and smaller.  

1. Identify service, flow direction, and pressure.
2. Install in clear view and align with axis of piping.
3. Locate identification not to exceed 20 feet on straight runs including risers and drops, 

adjacent to each valve and Tee, at each side of penetration of structure or enclosure, and 
at each obstruction.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Testing, adjustment, and balancing of  hydronic systems.
B. Measurement of final operating condition of HVAC systems.

1.2 REFERENCE STANDARDS
A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition; 2016.
B. AABC MN-1 - AABC National Standards for Total System Balance; 2002.
C. NEBB (TAB) - Procedural Standards for Testing Adjusting Balancing of Environmental Systems; 2005, 

Seventh Edition.

1.3 SUBMITTALS 
A. Installer Qualifications:  Submit name of adjusting and balancing agency and TAB supervisor for approval 

within 30 days after award of Contract.
B. Certification: All reports submitted, whether progress reports or final reports shall be certified and shall bear 

the seal of the certification agency.
C. TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be followed and 

the specific approach for each system and component.
1. Submit to Engineer.
2. Submit to the Construction Manager and HVAC controls contractor.
3. Submit six weeks prior to starting the testing, adjusting, and balancing work.
4. Include certification that the plan developer has reviewed Contract Documents, the equipment and 

systems, and the control system with the Engineer and other installers to sufficiently understand the 
design intent for each system.

5. Include at least the following in the plan:
a. List of all air flow, water flow, sound level, system capacity and efficiency measurements to be 

performed and a description of specific test procedures, parameters, formulas to be used.
b. Copy of field checkout sheets and logs to be used, listing each piece of equipment to be tested, 

adjusted and balanced with the data cells to be gathered for each.
c. Identification and types of measurement instruments to be used and their most recent calibration 

date.
d. Discussion of what notations and markings will be made on the duct and piping drawings during 

the process.
e. Final test report forms to be used.
f. Detailed step-by-step procedures for TAB work for each system and issue, including:

1) Terminal flow calibration (for each terminal type).
2) Total flow calculations.
3) Rechecking.
4) Diversity issues.

g. Expected problems and solutions, etc.
h. Details of how TOTAL flow will be determined; for example:

1) Water:  Pump curves, circuit setter, flow station, ultrasonic, etc.
i. Methods for making coil or other system plant capacity measurements, if specified.
j. Time schedule for TAB work to be done in phases (by floor, etc.).
k. Time schedule for deferred or seasonal TAB work, if specified.
l. False loading of systems to complete TAB work, if specified.

http://www.aabc.com/
http://www.aabc.com/
http://www.nebb.org/
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m. Procedures for field technician logs of discrepancies, deficient or uncompleted work by others, 
contract interpretation requests and lists of completed tests (scope and frequency).

n. Procedures for formal deficiency reports, including scope, frequency and distribution.
D. Control System Coordination Reports:  Communicate in writing to the controls installer all setpoint and 

parameter changes made or problems and discrepancies identified during TAB that affect, or could affect, 
the control system setup and operation.

E. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and balancing of 
systems and equipment to achieve specified performance.
1. Submit to the the Construction Manager and HVAC controls contractor within two weeks after 

completion of testing, adjusting, and balancing.
2. Revise TAB plan to reflect actual procedures and submit as part of final report.
3. Submit draft copies of report for review prior to final acceptance of Project.  Provide final copies for 

Engineer and for inclusion in operating and maintenance manuals.
4. Include actual instrument list, with manufacturer name, serial number, and date of calibration.
5. Form of Test Reports:  Where the TAB standard being followed recommends a report format use that; 

otherwise, follow ASHRAE Std 111.
6. Units of Measure:  Report data in I-P (inch-pound) units only.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.1 GENERAL REQUIREMENTS
A. Perform total system balance in accordance with the following:

1. AABC (NSTSB), AABC National Standards for Total System Balance.
B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work prior to 

Substantial Completion of the project.
C. TAB Agency Qualifications:

1. Company specializing in the testing, adjusting, and balancing of systems specified in this section.
2. Having minimum of three years documented experience.
3. Certified by the following:

a. AABC, Associated Air Balance Council:  www.aabc.com/#sle; upon completion submit AABC 
National Performance Guaranty.

D. TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB agency.

3.2 EXAMINATION 
A. Verify that systems are complete and operable before commencing work.  Ensure the following conditions:

1. Systems are started and operating in a safe and normal condition.
2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
4. Hydronic systems are flushed, filled, and vented.
5. Pumps are rotating correctly.
6. Proper strainer baskets are clean and in place.
7. Service and balance valves are open.

B. Submit field reports.  Report defects and deficiencies that will or could prevent proper system balance.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%20111
http://www.aabc.com/
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C. Beginning of work means acceptance of existing conditions.

3.3 PREPARATION 
A. Provide instruments required for testing, adjusting, and balancing operations.  Make instruments available to 

Engineer to facilitate spot checks during testing.
B. Provide additional balancing devices as required.

3.4 ADJUSTMENT TOLERANCES
A. Hydronic Systems:  Adjust to within plus or minus 10 percent of design.

3.5 RECORDING AND ADJUSTING 
A. Field Logs:  Maintain written logs including:

1. Running log of events and issues.
2. Discrepancies, deficient or uncompleted work by others.
3. Contract interpretation requests.
4. Lists of completed tests.

B. Ensure recorded data represents actual measured or observed conditions.
C. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings to be 

restored.  Set and lock memory stops.
D. Mark on drawings the locations where traverse and other critical measurements were taken and cross 

reference the location in the final report.
E. After adjustment, take measurements to verify balance has not been disrupted or that such disruption has 

been rectified.
F. Leave systems in proper working order, replacing belt guards, closing access doors, closing doors to 

electrical switch boxes, and restoring thermostats to specified settings.

3.6 WATER SYSTEM PROCEDURE
A. Adjust water systems to provide required or design quantities.
B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gages to determine flow rates 

for system balance.  Where flow metering devices are not installed, base flow balance on temperature 
difference across various heat transfer elements in the system.

C. Adjust systems to provide specified pressure drops and flows through heat transfer elements prior to thermal 
testing.  Perform balancing by measurement of temperature differential in conjunction with air balancing.

D. Effect system balance with automatic control valves fully open to heat transfer elements.
E. Effect adjustment of water distribution systems by means of balancing cocks, valves, and fittings.  Do not 

use service or shut-off valves for balancing unless indexed for balance point.
F. Where available pump capacity is less than total flow requirements or individual system parts, full flow in one 

part may be simulated by temporary restriction of flow to other parts.

3.7 SCOPE
A. Test, adjust, and balance the following:

1. Terminal Heat Transfer Units.

3.8 MINIMUM DATA TO BE REPORTED
A. Heating Coils:

1. Identification/number.
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2. Location.
3. Service.
4. Manufacturer.
5. Air flow, design and actual.
6. Water flow, design and actual.
7. Water pressure drop, design and actual.
8. Entering water temperature, design and actual.
9. Leaving water temperature, design and actual.
10. Entering air temperature, design and actual.
11. Leaving air temperature, design and actual.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Piping insulation.
B. Jackets and accessories.

1.2 REFERENCE STANDARDS
A. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, Strip, Plate, 

and Flat Bar; 2015.
B. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.
C. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate [Metric]; 2014.
D. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal Transmission 

Properties by Means of the Guarded-Hot-Plate Apparatus; 2013.
E. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement; 2007 (Reapproved 2013).
F. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and Finishing 

Cement; 2007 (Reapproved 2013).
G. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat 

Flow Meter Apparatus; 2010.
H. ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation; 2013.
I. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal Insulation in 

Sheet and Tubular Form; 2014.
J. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2015.
K. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2015a.
L. ASTM C585 - Standard Practice for Inner and Outer Diameters of Thermal Insulation for Nominal Sizes of Pipe 

and Tubing; 2010.
M. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic Stainless Steel; 

2008 (Reapproved 2013).
N. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2015a.
O. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.
P. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current Edition, Including 

All Revisions.

1.3 SUBMITTALS
A. Product Data:  Provide product description, thermal characteristics, list of materials and thickness for each 

service, and locations.
B. Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable workmanship and 

installation standards will be achieved.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this section with 

not less than three years of documented experience.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A666
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B209
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B209M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C177
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C195
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C449
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C518
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C533
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C547
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C578
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C585
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C795
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20723
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B. Applicator Qualifications:  Company specializing in performing the type of work specified in this section with 
minimum 3 years of experience.

PART 2  PRODUCTS

2.1 REGULATORY REQUIREMENTS
A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50, maximum, when tested 

in accordance with ASTM E84 or UL 723.

2.2 GLASS FIBER, RIGID
A. Insulation:  ASTM C547 and ASTM C795; semi-rigid, noncombustible, end grain adhered to jacket.

1. Maximum Service Temperature:  650 degrees F.
2. Maximum Moisture Absorption:  0.2 percent by volume.

B. Vapor Barrier Jacket:  White kraft paper with glass fiber yarn, bonded to aluminized film; moisture vapor 
transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-inches.

C. Tie Wire:  0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
D. Vapor Barrier Lap Adhesive:  Compatible with insulation.
E. Insulating Cement/Mastic:  ASTM C195; hydraulic setting on mineral wool.
F. Fibrous Glass Fabric:

1. Cloth:  Untreated; 9 oz/sq yd weight.
2. Blanket:  1.0 lb/cu ft density.
3. Weave:  5 by 5.

G. Indoor Vapor Barrier Finish:
1. Cloth:  Untreated; 9 oz/sq yd weight.
2. Vinyl emulsion type acrylic, compatible with insulation, black color.

H. Insulating Cement:  ASTM C449.

2.3 JACKETS
A. PVC Plastic.

1. Jacket:  One piece molded type fitting covers and sheet material, off-white color.
a. Minimum Service Temperature:  0 degrees F.
b. Maximum Service Temperature:  150 degrees F.
c. Moisture Vapor Permeability:  0.002 perm inch, maximum, when tested in accordance with ASTM 

E96/E96M.
d. Thickness:  10 mil.
e. Connections:  Brush on welding adhesive.

2. Covering Adhesive Mastic:  Compatible with insulation.

PART 3  EXECUTION

3.1 EXAMINATION
A. Test piping for design pressure, liquid tightness, and continuity prior to applying insulation materials.
B. Verify that surfaces are clean and dry, with foreign material removed.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C547
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C195
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C449
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E96/E96M
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3.2 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install in accordance with NAIMA National Insulation Standards.
C. Exposed Piping:  Locate insulation and cover seams in least visible locations.
D. Insulated pipes conveying fluids below ambient temperature; insulate entire system including fittings, valves, 

unions, flanges, strainers, flexible connections, and expansion joints.
E. For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at equipment.
F. Glass Fiber Insulated Pipes Conveying Fluids Above Ambient Temperature:

1. Provide standard jackets, with or without vapor barrier, factory-applied, or field-applied.  Secure with self-
sealing longitudinal laps and butt strips with pressure-sensitive adhesive.  Secure with outward clinch 
expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining pipe.  Finish 
with PVC fitting covers.

G. Inserts and Shields:
1. Application:  Piping 1-1/2 inches diameter or larger.
2. Shields:  Galvanized steel between pipe hangers or pipe hanger rolls and inserts.
3. Insert location:  Between support shield and piping and under the finish jacket.
4. Insert Configuration:  Minimum 6 inches long, of same thickness and contour as adjoining insulation; may 

be factory fabricated.
5. Insert Material:  Hydrous calcium silicate insulation or other heavy density insulating material suitable for 

the planned temperature range.
H. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.  Finish at supports, 

protrusions, and interruptions.  At fire separations, refer to Section 078413.
I. Pipe Exposed in Mechanical Equipment Rooms and Finished Spaces:  Finish with PVC jacket and fitting covers.

3.3 SCHEDULE
A. Heating Systems:

1. Heating Hot Water:
a. Piping Size Range: Up to 1-1/4 inches: 1-1/2 inch thick glass fiber.
b. Piping Size 1-1/2 inches and larger: 2 inches thick glass fiber.

END OF SECTION
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PART 1  GENERAL

1.1 SCOPE OF WORK
A. General:

1. Provide connection of new cabinet unit heater terminal units into the existing Siemens Energy 
Management Control System (EMCS).

2. The existing Building's EMCS Direct Digital Control (DDC) system is manufactured by Siemens 
Industry, Inc, which is the building's certified temperature control system.  The products, control 
equipment, software, hardware, programming, graphics, wiring and conduit specified in this 
section shall be provided by Siemens Industry, Inc, 8 Fernwood Road, Florham Park, NY 
07932, 201 454-3842 .  All control system requirements specified in this section shall connect 
to the existing Siemens DDC system on the Nanuet School campus.

3.
4. Analog Outputs: All analog outputs referenced in the specifications or on the drawings shall be 

true modulating control signals activating devices with spring return features so that the end 
device fails into the normal position as described or indicated. Floating point type control 
accomplished by power-open and power-close signals using multiple digital outputs or pulse 
width modulation shall not be acceptable except for devices in which the sequences or the 
drawings specifically identify floating point operation.  All devices indicated with normally open 
(NO) or normally closed (NC) positions shall feature spring return to the normal position upon 
loss of power or failure of signal.

5. Provide operator training to the Nanuet Union Free School District as described in Section 3.
6. Provide installation and calibration, supervision, adjustments, and fine tuning necessary for 

complete and fully operational system.

1.2 DDC SYSTEM DESCRIPTION
A. The entire Energy Management and Control System (EMCS) shall be comprised of a network of 

interoperable, stand-alone digital controllers communicating on an open protocol communication 
network.  All information from the EMCS shall be available to local computers within the building via 
local Intranet and to remote computers or from multiple facilities via the Internet.  The EMCS shall be 
capable of communicating to third party systems such as HVAC, lighting, energy metering, power 
management, clock displays, security, access control, fire-life safety systems and other building 
management related devices with open, interoperable communication capabilities.

B. All labor, material, equipment and software not specifically referred to herein or on the plans, that are 
required to meet the functional intent of this specification, shall be provided without additional cost to 
the Owner.

C. The intent of this specification is to provide open protocol field mounted Direct Digital controls.  Open 
protocol, fully programmable, DDC controllers for each piece of mechanical equipment being 
controlled are mandatory.  Controls that are “packaged” and supplied by the manufacturer are not 
acceptable.  All systems as described in the sequence of operation shall be shown via dynamic Web 
based graphics with all pertinent system alarms for proper operation and maintenance.

D. System Architecture:
1. Provide a twisted pair for DDC system communication with BACNet protocol between 

intelligent devices and controllers. All communications wiring shall be plenum rated.
2. Provide programming for graphical display of all contract control systems on the existing head 

end.
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1.3 CONTROL DIAGRAMS AND POINT SCHEDULES
A. The performance sequences described are provided to supplement the temperature control 

diagrams and point schedules as shown on the contract drawings. Where individual points are 
described in the diagrams and/or point schedules but are not required to meet the sequences 
specified, the points shall be included in the system as indicated on the drawings. All points shown 
on the drawings shall be provided whether or not they are required for the sequences. Additionally, 
provide all points which are required to meet the specified sequences, whether or not they are 
specifically identified on either the diagrams or the point schedules. The diagrams and point 
schedules are provided to enhance document clarity, and are not to be utilized to limit the hardware 
utilized in engineering the temperature control.

1.4 MANUFACTURER'S RECOMMENDATIONS
A. Where this specification does not describe installation procedures, or other equipment required to be 

in accordance with the recommendations of the manufacturer of the control system, provide those 
procedures and equipment without additional cost to the Owner as if it was explicitly specified in this 
contract. The contractor shall provide a complete and operable system which meets the 
recommendations of the equipment manufacturers.

1.5 REFERENCES
A. NFPA 70 - National Electrical Code; National Fire Protection Association; 2005.
B. UL-916 Energy Management Systems
C. ULC, UL Canadian Standards Association
D. FCC, Part 15, Subpart J, Class A Computing Devices

1.6 SUBMITTALS
A. Product Data:  Provide data for each system component and software module.
B. Shop Drawings:

1. Indicate trunk cable schematic showing programmable control unit locations, and trunk data 
conductors.

2. List connected data points, including connected control unit and input device.
3. Indicate system graphics indicating monitored systems, data (connected and calculated) point 

addresses, and operator notations.  
4. Show system configuration with peripheral devices, batteries, power supplies, diagrams, 

modems, and interconnections.
5. Indicate description and sequence of operation of operating, user, and application software.
6. Provide a complete point schedule demonstrating compliance with the point schedules 

included in the contract documents. Schedule format shall be such as to easily confirm that all 
the scheduled points are being provided.

7. Provide a copy of all proposed system graphics.
C. Manufacturer's Instructions:  Indicate manufacturer's installation instructions for all manufactured 

components.
D. Project Record Documents:  Record actual locations of control components, including control units, 

thermostats, and sensors.
1. Revise shop drawings to reflect actual installation and operating sequences.
2. Include submittals data in final "Record Documents" form.

E. Operation and Maintenance Data:
1. Include interconnection wiring diagrams complete field installed systems with identified and 

numbered, system components and devices.
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2. Include keyboard illustrations and step-by-step procedures indexed for each operator function.
3. Include inspection period, cleaning methods, cleaning materials recommended, and calibration 

tolerances.

1.7 QUALITY ASSURANCE
A. Single Source Responsibility: The contractor shall be fully responsible for the proper operation of all 

control systems, including, but not limited to sensors and controls, and peripheral devices. After the 
installation, the contractor shall be responsible for the calibration of the system. The control system 
manufacturer shall be fully responsible for providing and loading the specified software packages, to 
include the loading of all necessary operational parameters. Any debugging of software problems 
shall be performed solely by the control system manufacturer.

B. Electrical Work and Safety Requirements:
1. Electrical work shall be in strict accordance with applicable NFPA, ANSI and UL requirements. 

Fully enclose or properly guard electrical wiring, terminal blocks and other high voltage 
contacts and mark to prevent accidental injury to personnel.

2. All wiring associated with and required by the control system (including power circuits as 
indicated on the drawings) shall be the responsibility of the contractor.

3. Comply with all the latest federal, state and local rules, regulations, ordinances having 
jurisdiction over this work, including OSHA requirements. These codes and standards shall 
supersede the specifications and drawings. All work under this contract shall be in accordance 
with the latest editions of the National Electrical Code (NEC) and the electric codes in the 
locale in which the work is being performed.

4. The term "wiring" shall be construed to include furnishing of wire, conduit, miscellaneous 
materials and labor as required for mounting and connecting electrical control devices, and 
providing electrical interlocks between equipment. Low voltage sensor wiring shall be installed 
per NEC and local codes.

C. Perform work in accordance with NFPA 70 and NFPA 90A.
D. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this 

section with minimum three years documented experience.
E. Installer Qualifications:  Company specializing in performing the work of this section with minimum 3 

years  experience approved by manufacturer.
F. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories Inc., 

as suitable for the purpose specified and indicated.
G. The BAS system shall be designed and installed, commissioned and serviced by factory trained 

personnel. BMS contractor shall have an in-place support facility within 100 miles of the site with 
technical staff, spare parts inventory and necessary test and diagnostic equipment. The BMS 
contractor shall provide full time, experienced project manager for this work, responsible for direct 
supervision of the design, installation, start up and commissioning of the B.M.S. The Bidder shall be 
regularly engaged in the installation and maintenance of BMS systems and shall have a minimum of 
ten (10) years of demonstrated technical expertise and experience in the installation and 
maintenance of B.M.S. systems similar in size and complexity to this project.

H. The BMS contractor shall maintain a service organization consisting of factory trained service 
personnel and provide a list of 10 projects, similar in size and scope to this project, completed within 
the last five years.

I. Materials and equipment shall be the catalogued products of manufacturers regularly engaged in 
production and installation of automatic temperature control systems and shall be manufacturer's 
latest standard design that complies with the specification requirements.
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J. All BAS peer-to-peer network controllers, central system controllers, and local user displays shall be 
UL Listed under Standard UL 916, category PAZX; Standard ULC C100, category UUKL7; and 
under Standard UL 864, categories UUKL, UDTZ, and QVAX and be so listed at the time of bid. All 
floor level controllers shall comply, at a minimum, with UL Standard UL 91 6category PAZX; 
Standard UL 864, categories UDTZ, and QVAX and be so listed at the time of Bid.

K. The BAS peer-to-peer network controllers and local user display shall also comply with the 
European Electromagnetic Compatibility (EMC) Framework, and bear the C-Tic Mark to show 
compliance. The purpose of the regulation is to minimize electromagnetic interference between 
electronic products, which may diminish the performance of electrical products or disrupt essential 
communications.

L. DDC peer-to-peer controllers shall be compliant with the European EMC Directive, Standards EN 
50081-2 and EN 50082-2, at the Industrial Levels. Additionally the equipment shall be compliant with 
the European LVD Directive and bear the CE mark in order to show compliance to both directives.

M. All electronic equipment shall conform to the requirements of FCC Regulation, Part 15, Governing 
Radio Frequency Electromagnetic Interference and be so labeled.

N. All wireless devices shall conform to:
1. The requirements of Title 47 of the Code of Federal Regulations, FCC Part 15, governing radio 

frequency intentional radiating devices and be issued a FCC user identification and be so 
labeled. CE Directive 1999/5/EC (Radio Equipment and Telecommunications Terminal 
Equipment and the Mutual Recognition of their Conformity)

O. The manufacturer of the building automation system shall provide documentation supporting 
compliance with ISO-9002 (Model for Quality Assurance in Production, Installation, and Servicing) 
and ISO-140001 (The application of well-accepted business management principles to the 
environment). The intent of this specification requirement is to ensure that the products from the 
manufacturer are delivered through a Quality System and Framework that will assure consistency in 
the products delivered for this project.

P. This system shall have a documented history of compatibility by design for a minimum of 15 years. 
Future compatibility shall be supported for no less than 10 years. Compatibility shall be defined as 
the ability to upgrade existing field panels to current level of technology, and extend new field panels 
on a previously installed network. Compatibility shall be defined as the ability for any existing field 
panel microprocessor to be connected and directly communicate with new field panels without 
bridges, routers or protocol converters.

1.8 SYSTEM PERFORMANCE
A. Performance Standards. System shall conform to the following minimum standards over network 

connections. Systems shall be tested using manufacturer's recommended hardware and software 
for operator workstation (server and browser for web-based systems).
1. Graphic Display. A graphic with 20 dynamic points shall display with current data within 10 sec.
2. Graphic Refresh. A graphic with 20 dynamic points shall update with current data within 8 sec. 

and shall automatically refresh every 15 sec.
3. Multiple Alarm Annunciations. Each workstation on the network shall receive alarms within 5 

sec of other workstations.

1.9 DELIVERY, STORAGE AND HANDLING
A. Provide factory-shipping cartons for each piece of equipment and control device.  Maintain cartons 

through shipping, storage, and handling as required to prevent equipment damage.  Store 
equipment and materials inside and protected from weather.
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1.10 SPECIFICATION NOMENCLATURE
A. Acronyms used in this specification are as follows:

1. BASBuilding Automation System
2. EMCSEnergy Management and Control System
3. DDCDirect Digital Control
4. NACNetwork Area Controller
5. IBCInteroperable BACNet Controller
6. ASCApplication Specific Controller
7. FUIFull User Interface
8. BUIBrowser User Interface
9. POTPortable Operator’s Terminal
10. PMIPower Measurement Interface
11. DDCDirect Digital Controls
12. LANLocal Area Network
13. WANWide Area Network
14. OOTObject Oriented Technology
15. PICSProduct Interoperability Compliance Statement

PART 2  PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS
A. Siemens (basis of design).
B. No other manufacturers shall be permitted.

2.2 MATERIALS
A. All products used in this project installation shall be new and currently manufactured and shall have 

been applied in similar installations. Do not use this installation as a product test site unless explicitly 
approved in writing by Owner or Owner's representative. Spare parts shall be available for at least 
five years after completion of this contract.

2.3 COMMUNICATIONS
A. The design of the BMS shall support networking of operator workstations and Building Controllers. 

The network architecture shall consist of two levels, an Ethernet based primary network for all 
operator workstations, servers, and primary DDC controllers along with secondary Floor Level 
Networks (FLN) for terminal equipment application specific controllers.

B. Access to system data shall not be restricted by the hardware configuration of the building 
management system.  The hardware configuration of the BMS network shall be totally transparent to 
the user when accessing data or developing control programs.

C. Operator Workstation Communication:
1. Provide graphics and programming on the existing operator workstation under this contract.
2. The network shall allow concurrent use of multiple BMS software site licenses.

D. Management Level Network Communication (MLN)
1. All PCs shall simultaneously direct connect to the Ethernet Management Level Network without 

the use of an interposing device.
2. Operator Workstation shall be capable of simultaneous direct connection and communication 

with BACnet/IP, OPC and TCP/IP corporate level networks without the use of interposing 
devices.

3. The Primary Network shall not impose a maximum constraint on the number of operator 
workstations.
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4. Any controller residing on the primary network shall connect to Ethernet network without the 
use of a PC or a gateway with a hard drive.

5. Any PC on the Primary Network shall have transparent communication with controllers on the 
building level networks connected via Ethernet.

6. Any break in Ethernet communication from the PC to the controllers on the Primary Network 
shall result in a notification at the PC.

7. The standard client and server workstations on the Primary Network shall reside on industry 
standard Ethernet utilizing standard TCP/IP, IEEE 802.3.

8. System software applications will run as a service to allow communication with Primary 
Network Controllers without the need for user log in. Closing the application or logging off shall 
not prevent the processing of alarms, network status, panel failures, and trend information.

9. Any break in Ethernet communication between the standard client and server workstations on 
the Primary Network shall result in a notification at each workstation.

10. Access to the system database shall be available from any standard client workstation on the 
Primary Network.

11. Client access to client-server workstation configurations over the Internet network shall be 
available via Web browser interface.

12. Thin Client access to client-server workstation configurations via Windows Terminal Services 
shall provide multiple, independent sessions of the workstations software. Terminal Services 
clients shall have full functionality, without the need to install the workstation software on the 
local hard drive.

E. Primary Network - Panel to Panel Communication:
1. All Building Controllers shall directly reside on the primary Ethernet network such that 

communications may be executed directly between Building Controllers, directly between 
server and Building Controllers on a peer-to-peer basis.

2. Systems that operate via polled response or other types of protocols that rely on a central 
processor, file server, or similar device to manage panel-to-panel or device-to-device 
communications shall not be acceptable.

3. All operator interfaces shall have the ability to access all point status and application report 
data or execute control functions for any and all other devices.  Access to data shall be based 
upon logical identification of building equipment.  No hardware or software limits shall be 
imposed on the number of devices with global access to the network data.

4. The primary network shall use TCP/IP over Ethernet.  All devices must:
a. Auto-sense 10/100 Mbps networks.
b. Receive an IP Address from a Dynamic Host Configuration Protocol (DHCP) Server or be 

configured with a Fixed IP Address.
c. Resolve Name to IP Addresses for devices using a Domain Name Service (DNS) Server 

on the Ethernet network.
d. Allow MMI access to an individual Primary Network Controller using industry standard 

Telnet software to view and edit entire Primary Network.
5. The primary network shall provide the following minimum performance:

a. Provide high-speed data transfer rates for alarm reporting, report generation from multiple 
controllers and upload/download efficiency between network devices.  System 
performance shall insure that an alarm occurring at any Building Controller is displayed at 
any PC workstations, all Building controllers, and other alarm printers within 15 seconds.

b. Message and alarm buffering to prevent information from being lost.
c. Error detection, correction, and re-transmission to guarantee data integrity.
d. Synchronization of real-time clocks between Building Controllers, including automatic 

daylight savings time corrections.
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e. The primary network shall allow the Building Controllers to access any data from, or send 
control commands and alarm reports directly to, any other Building Controller or 
combination of controllers on the network without dependence upon a central or 
intermediate processing device.  Building Controllers shall send alarm reports to multiple 
operator workstations without dependence upon a central or intermediate processing 
device. The network shall also allow any Building controller to access, edit, modify, add, 
delete, back up, restore all system point database and all programs.

f. The primary network shall allow the Building Controllers to assign password access and 
control priorities to each point individually. The logon password (at any PC workstation or 
portable operator terminal) shall enable the operator to monitor, adjust and control only 
the points that the operator is authorized for. All other points shall not be displayed at the 
PC workstation or portable terminal. (e.g. all base building and all tenant points shall be 
accessible to any base building operators, but only certain base building and tenant points 
shall be accessible to tenant building operators). Passwords and priorities for every point 
shall be fully programmable and adjustable.

g. Devices containing custom programming must reside on the Primary Network
F. Secondary Network - Application Specific Controller Communication:

1. Communication over the secondary network shall be the manufacturer's standard protocol.
2. This level communication shall support a family of application specific controllers for terminal 

equipment.
3. The Application Specific Controllers shall communicate bi-directionally with the primary 

network through Building Controllers for transmission of global data.
4. A maximum of 30 terminal equipment controllers may be configured on individual secondary 

network trunks to insure adequate global data and alarm response times.
5. Terminal Services Operator Interface

a. Client access to client-server workstation configurations over low-bandwidth network 
technologies shall be available optionally via Windows Terminal Services or Web browser 
interface.  Remote client access via Windows Terminal Services shall provide multiple, 
independent sessions of the workstations software - Terminal Services clients shall have 
workstation software access, without the need to install the workstation software on the 
local hard drive]

2.4 APPLICATION SPECIFIC CONTROLLERS
A. Each Application Level Control Panel shall operate as a stand-alone controller capable of performing 

its user selectable control routines independently of any other controller in the system. Each 
application specific controller shall be a microprocessor-based, multi-tasking, real-time digital control 
processor.

B. Basis of design is Siemens BTEC controller.
C. Provide an Application Specific Control Panel for each of the following types of equipment (if 

applicable):
1. Cabinet Unit Heaters

D. Each Application Specific Controller shall, at a minimum, be provided with:
1. Appropriate NEMA rated enclosure
2. Floor Level network communications ability
3. Power supplies as required for all associated modules, sensors, actuators, etc.
4. Software as required for all sequences of operation, logic sequences and energy management 

routines.
5. A portable operator terminal connection port
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6. Auxiliary enclosure for analog output transducers, isolation relays, etc. Auxiliary enclosure shall 
be part of primary enclosure or mounted adjacent primary enclosure

7. Each controller measuring air volume shall include provisions for manual and automatic 
calibration of the differential pressure transducer in order to maintain stable control and 
insuring against drift over time

8. Each controller measuring air volume shall include a differential pressure transducer
9. Approvals and standards: UL916; CE; FCC E. Each Application Specific Controller shall 

continuously perform self-diagnostics on all hardware and secondary network communications. 
The Application Specific Controller shall provide both local and remote annunciation of any 
detected component failures, low battery conditions, or repeated failure to establish 
communication to the system.

E. Provide each Application Specific Controller with sufficient memory to accommodate point 
databases, operating programs, local alarming and local trending. All databases and programs shall 
be stored in non-volatile EEPROM, EPROM and PROM. The controllers shall be able to return to full 
normal operation without user intervention after a power failure of unlimited duration. Provide 
uninterruptible power supplies (UPSs) of sufficient capacities for all terminal controllers that do not 
meet this protection requirement. Operating programs shall be field-selectable for specific 
applications. In addition, specific applications may be modified to meet the user's exact control 
strategy requirements, allowing for additional system flexibility. Controllers that require factory 
changes of all applications are not acceptable.

F. The Application Specific Controller shall be powered from a 24 VAC source provided by this 
contractor and shall function normally under an operating range of 18 to 28 VAC (-25% to +17%), 
allowing for power source fluctuations and voltage drops. Install plenum data line and sensor cable 
in accordance with local code and NEC. The controllers shall also function normally under ambient 
conditions of 32 to 122 F (0 to 50 C) and 10% to 95%RH (non-condensing). Provide each controller 
with a suitable cover or enclosure to protect the intelligence board assembly.

2.5 INPUT OUTPUT INTERFACE
A. Hardwired inputs and outputs may tie into the system through building or application specific 

controllers.
B. All input points and output points shall be protected such that shorting of the point to itself, to 

another point, or to ground will cause no damage to the controller. All input and output points shall 
be protected from voltage up to 24 V of any duration, such that contact with this voltage will cause 
no damage to the controller.

C. Binary inputs shall allow the monitoring of On/Off signals from remote devices.  The binary inputs 
shall provide a wetting current of at least 12 mA to be compatible with commonly available control 
devices and shall be protected against the effects of contact bounce and noise. Binary inputs shall 
sense “dry contact” closure without external power (other than that provided by the controller) being 
applied.

D. Pulse accumulation input objects.  This type of object shall conform to all the requirements of binary 
input objects and also accept up to 10 pulses per second for pulse accumulation.

E. Analog inputs shall allow the monitoring of low-voltage (0 to 10 VDC), current (4 to 20 mA), or 
resistance signals (thermistor, RTD). Analog inputs shall be compatible with-and field configurable 
to- commonly available sensing devices.

F. Binary outputs shall provide for On/Off operation or a pulsed low-voltage signal for pulse width 
modulation control. Binary outputs on building and custom application controllers shall have three-
position (On/Off/Auto) override switches and status lights. Outputs shall be selectable for either 
normally open or normally closed operation.
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G. Analog outputs shall provide a modulating signal for the control of end devices. Outputs shall provide 
either a 0 to 10 VDC, 4 to 20 mA or 0-20 PSI signal as required to provide proper control of the 
output device. Analog outputs on building or custom application controllers shall have status lights 
and a two-position (AUTO/MANUAL) switch and manually adjustable potentiometer for manual 
override. Analog outputs shall not exhibit a drift of greater than 0.4% of range per year.

H. Tri-State Outputs.  Provide tri-state outputs (two coordinated binary outputs) for control of three-point 
floating type electronic actuators without feedback. Use of three-point floating devices shall be 
limited to zone control and terminal unit control applications  (VAV terminal units, duct-mounted 
heating coils, zone dampers, radiation, etc.). Control algorithms shall run the zone actuator to one 
end of its stroke once every 24 hours for verification of operator tracking.

I. System Object Capacity. The system size shall be expandable to at least twice the number of input/ 
output objects required for this project. Additional controllers (along with associated devices and 
wiring) shall be all that is necessary to achieve this capacity   requirement.   The   operator   
interfaces installed for this project shall not require any hardware additions or software revisions in 
order to expand the system.

2.6 POWER SUPPLIES AND LINE FILTERING
A. Control transformers shall be UL listed.  Furnish Class 2 current-limiting type or furnish over-current 

protection in both primary and secondary circuits for Class 2 service in accordance with NEC 
requirements.  Limit connected loads to 80% of rated capacity.

B. DC power supply output shall match output current and voltage requirements. Unit shall be full-wave 
rectifier type with output ripple of 5.0 mV maximum peak-to-peak. Regulation shall be 1.0% line and 
load combined, with 100-microsecond response time for 50% load changes. Unit shall have built-in 
over-voltage and over-current protection and shall be able to withstand a 150% current overload for 
at least three seconds without trip-out or failure.
1. Unit shall operate between 0°C and 50°C (32°F and 120°F). EM/RF shall meet FCC Class B 

and VDE 0871 for Class B and MILSTD 810C for shock and vibration.
2. Line voltage units shall be UL recognized and CSA approved.

C. Power line filtering.
1. Provide transient voltage and surge suppression for all workstations and controllers either 

internally or as an external component. Surge protection shall have the following at a minimum:
a. Dielectric strength of 1000 volts minimum
b. Response time of 10 nanoseconds or less
c. Transverse mode noise attenuation of 65 dB or greater
d. Common mode noise attenuation of 150 dB or better at 40 Hz to 100 Hz.

2.7 AUXILLIARY CONTROL DEVICES
A. General

1. Specified in this section are the following hard wired input/output devices connected to the 
existing Building Controllers.
a. Temperature Sensors
b. Relays
c. Override Timers
d. Current Transformers
e. Voltage Transformers
f. Local Control panels
g. Local User Display

B. Temperature sensors .
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1. Provide the following instrumentation as required by the monitoring, control and optimization 
functions.  All temperature sensor shall use platinum RTD elements only, nickel or silicon are 
not acceptable.  All control signals shall be via a 4-20 mA loop.

2. Room Temperature:
a. Temperature monitoring range+40/+90 F (+40/120 F for high temp alarms)
b. Output signal4-20 mA
c. Installation adjustmentsnone required
d. Calibration adjustmentszero & span
e. Factory calibration point70 deg F
f. Accuracy at calibration point+0.5 F

C. Relays
1. Control relays shall be UL listed plug-in type with dust cover and LED “energized” indicator. 

Contact rating, configuration, and coil voltage shall be suitable for application.
2. Time delay relays shall be UL listed solid-state plug-in type with adjustable time delay. Delay 

shall be adjustable ±200% (minimum) from set point shown on plans. Contact rating, 
configuration, and coil voltage shall be suitable for application. Provide NEMA 1 enclosure 
when not installed in local control panel.

D. Current transformers
1. AC current transformers shall be UL/CSA Recognized and completely encased (except for 

terminals) in approved plastic material.
2. Transformers shall be available in various current ratios and shall be selected for ±1% 

accuracy at 5 A full-scale output.
3. Transformers shall be fixed-core or split-core type for installation on new or existing wiring, 

respectively.
E. Voltage transmitters

1. AC voltage transmitters shall be self-powered single-loop (two-wire) type, 4 to 20 mA output 
with zero and span adjustment.

2. 2 Ranges shall include 100 to 130 VAC, 200 to 250 VAC, 250 to 330 VAC, and 400 to 600 
VAC full-scale, adjustable, with ±1% full-scale accuracy with 500 ohm maximum burden.

3. Transmitters shall be UL/CSA Recognized at 600 VAC rating and meet or exceed ANSI/ISA 
S50.1 requirements.

F. Voltage transformers
1. AC voltage transformers shall be UL/CSA Recognized, 600 VAC rated, complete with built-in 

fuse protection.
2. Transformers shall be suitable for ambient temperatures of 4°C to 55°C (40°F to 130°F) and 

shall provide ±0.5% accuracy at 24 VAC and a 5 VA load.
3. Windings (except for terminals) shall be completely enclosed with metal or plastic material.

G. Local control panels
1. All indoor control cabinets shall be fully enclosed NEMA 1 construction with (hinged door) key-

lock latch and removable sub panels. A single key shall be common to all field panels and sub 
panels.

2. Interconnections between internal and face mounted devices shall be prewired with color-
coded stranded conductors neatly installed in plastic troughs and/or tie-wrapped. Terminals for 
field connections shall be UL listed for 600 volt service, individually identified per control/ 
interlock drawings, with adequate clearance for field wiring. Control terminations for field 
connection shall be individually identified per control drawings.

3. Provide ON/OFF power switch with overcurrent protection for control power sources to each 
local panel.

H. Local user display
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1. Where specified in the sequence of operation or points list, the controllers on the peer to peer 
building level network shall have a display and keypad for local interface.  A keypad shall be 
provided for interrogating and commanding points in the controller.

2. The display shall use the same security password and access rights for points in the display as 
is used in the associated controller.

3. The LCD display shall be a minimum of a 2 line 40 character display.
4. The LCD display shall include the full point name, value (numeric, digital or state text), point 

priority and alarm status on one screen.
5. The LCD shall dynamically update the value, priority, and alarm status for the point being 

displayed.
6. The display shall be mounted either on the door of the enclosure or remote from the controller.

2.8 COMMUNICATION AND CONTROL WIRING
A. General:

1. Provide copper wiring, plenum cable, and raceways as specified in the applicable sections of 
Division 26 unless otherwise noted herein.
a. All insulated wire to be copper conductors, UL labeled for 90°C minimum service.

2. Wire Sizing and Insulation
a. Wiring shall comply with minimum wire size and insulation based on services listed below:

1) ServiceMinimum Gage/TypeInsulation Class
2) AC 24V Power 12 Ga Solid600 Volt
3) DC 24V Power 10 Ga Solid600 Volt
4) Class 1 14 Ga Stranded600 Volt
5) Class 2 18 Ga Stranded300 Volt
6) Class 3 18 Ga Stranded300 Volt

b. Provide plenum-rated cable when open cable is permitted in supply or return air plenum 
where allowed per execution specifications.

3. Control Wiring:
a. Digital Input/Output wiring shall use Class 2 twisted pair, insulated.
b. Analog inputs shall use Class 2 twisted shielded pair, insulated and jacketed and require 

a grounded shield.
c. Actuators with tri-state control shall use 3 conductor with same characteristics

4. Communication Wiring
a. Ethernet Cable shall be minimum CAT5
b. Secondary level network shall be 24 gage, TSP, low capacitance cable

2.9 FIELD DEVICES
A. Provide instrumentation as required for monitoring, control or optimization functions.
B. Current Sensor for Fan or Pump:

1. Unit Status:  Solid-State Status Sensor.
a. Output rating:  0.2 A at 30 Vdc.
b. Input rating:  0 to 135 ampere continuous.
c. Sensor supply current induced from monitored conductor.  Minimum conductor current 

required 1A.  Maximum rating 135.
d. Isolation:  600 Vac RMS.
e. Trip set-point:  Adjustable to +1 percent.
f. Temperature range:  -15 degrees C to 85 degrees C.
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PART 3  EXECUTION

3.1 EXAMINATION
A. Verify existing conditions before starting work.
B. Verify that conditioned power supply is available to the control units and to the operator work station.  

Verify that field end devices, wiring, and pneumatic tubing is installed prior to installation proceeding.

3.2 INSTALLATION
A. Install control units and other hardware in position on permanent walls where not subject to 

excessive vibration.
B. Install software in control units and in operator work station.  Implement all features of programs to 

specified requirements and appropriate to sequence of operation.
C. Install all thermostats, sensors and other wall mounted end device input control equipment at 

elevations in conformance with ADA requirements.

3.3 WIRING
A. All control and interlock wiring shall comply with national and local electrical codes and Division 26 of 

this specification. Where the requirements of this section differ from those in Division 26, the 
requirements of this section shall take precedence.

B. All NEC Class 1 (line voltage) wiring shall be UL Listed in approved conduit according to NEC and 
Division 16 requirements.

C. All low-voltage wiring shall meet NEC Class 2 requirements. (Low-voltage power circuits shall be 
sub fused when required to meet Class 2 current limit.)

D. Where NEC Class 2 (current-limited) wires are in concealed and accessible locations, including 
ceiling return air plenums, approved cables not in conduit may be used provided that cables are UL 
Listed for the intended application. For example, cables used in ceiling plenums shall be UL Listed 
specifically for that purpose.

E. All wiring in mechanical, electrical, or service rooms-or where subject to mechanical damage- shall 
be installed in conduit.

F. Do not install Class 2 wiring in conduit containing Class 1 wiring. Boxes and panels containing high 
voltage wiring and equipment may not be used for low-voltage wiring except for the purpose of 
interfacing the two (e.g., relays and transformers).

G. Do not install wiring in conduit containing tubing.
H. Where plenum rated cable is run exposed, wiring is to be run parallel along a surface or 

perpendicular to it and neatly tied at 3 m (10 ft) intervals.
I. Where plenum rated cable is used without conduit, it shall be supported from or anchored to 

structural members. Cables shall not be supported by or anchored to ductwork, electrical conduits, 
piping, or ceiling suspension systems.

J. All wire-to-device connections shall be made at a terminal block or wire nut. All wire-to-wire 
connections shall be at a terminal strip or wire nut.

K. All wiring within enclosures shall be neatly bundled and anchored to permit access and prevent 
restriction to devices and terminals.

L. Maximum allowable voltage for control wiring shall be 120 V. If only higher voltages are available, 
the contractor shall provide step-down transformers or interposing relays.

M. All plenum rated wiring shall be installed as continuous lengths, with no splices permitted between 
termination points
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N. All wiring in conduit shall be installed as continuous lengths, with no splices permitted between 
termination points or junction boxes.

O. Maintain fire rating at all penetrations. Install plenum wiring in sleeves where it passes through walls 
and floors.

P. Size and type of conduit and size and type of wire shall be the responsibility of the contractor, in 
keeping with the manufacturer's recommendations and NEC requirements, except as noted 
elsewhere.

Q. Include one pull string in each conduit 3/4 in. or larger.
R. Control and status relays are to be located in designated enclosures only. These enclosures can 

include packaged equipment control panel enclosures unless they also contain Class 1 starters.
S. Conceal all conduit, except within mechanical, electrical, or service rooms.  Install conduit to 

maintain a minimum clearance of 15 cm (6 in.) from high-temperature equipment (e.g., steam pipes 
or flues).

T. Secure conduit with conduit clamps fastened to the structure and spaced according to code 
requirements. Conduit and pull boxes may not be hung on flexible duct strap or tie rods. Conduits 
may not be run on or attached to ductwork.

U. Adhere to this specification's Division 16 requirements where conduit crosses building expansion 
joints.

V. The Contractor shall terminate all control and/or interlock wiring and shall maintain updated (as-built) 
wiring diagrams with terminations identified at the job site.

W. Flexible metal conduits and liquid-tight, flexible metal conduits shall not exceed 1 m (3 ft) in length 
and shall be supported at each end. Flexible metal conduit less than ½ in. electrical trade size shall 
not be used. In areas exposed to moisture, including chiller and boiler rooms, liquid-tight, flexible 
metal conduits shall be used.

X. Conduit must be adequately supported, properly reamed at both ends, and left clean and free of 
obstructions. Conduit sections shall be joined with couplings (according to code). Terminations must 
be made with fittings at boxes, and ends not terminating in boxes shall have bushings installed.

3.4 COMMUNICATION WIRING
A. The contractor shall adhere to the items listed in the “Wiring” article in Part 3 of the specification.
B. All cabling shall be installed in a neat and workmanlike manner. Follow manufacturer's installation 

recommendations for all communication cabling.
C. Do not install communication wiring in raceway and enclosures containing Class 1 or other Class 2 

wiring.
D. Maximum pulling, tension, and bend radius for cable installation, as specified by the cable 

manufacturer, shall not be exceeded during installation.
E. Contractor shall verify the integrity of the entire network following the cable installation. Use 

appropriate test measures for each particular cable.
F. When a cable enters or exits a building, a lightning arrestor must be installed between the lines and 

ground.  The lighting arrestor shall be installed according to the manufacturer's instructions.
G. All runs of communication wiring shall be unspliced length when that length is commercially 

available.
H. All communication wiring shall be labeled to indicate origination and destination data.
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I. Grounding of coaxial cable shall be in accordance with NEC regulations article on “Communications 
Circuits, Cable, and Protector Grounding.”

3.5 INSTALLATION OF SENSORS
A. General:

1. Install sensors in accordance with the manufacturer's recommendations.
2. Mount sensors rigidly and adequately for the environment within which the sensor operates.
3. Room temperature sensors shall be installed on concealed junction boxes properly supported 

by the wall framing.
4. All wires attached to sensors shall be air sealed in their raceways or in the wall to stop air 

transmitted from other areas affecting sensor readings.
5. Sensors used in mixing plenums and hot and cold decks shall be of the averaging type.
6. Low-limit sensors used in mixing plenums shall be installed in a serpentine manner horizontally 

across the full face of the coil.
7. All pipe-mounted temperature sensors shall be installed in wells. Install all liquid temperature 

sensors with heat-conducting fluid in thermal wells.
8. Install outdoor air temperature sensors on north wall, complete with sun shield at designated 

location.
B. Room Instrument Mounting

1. Room instruments, including but not limited to wall mounted thermostats and sensors located 
in occupied spaces shall be mounted 48 inches above the finished floor unless otherwise 
shown.

3.6 WARNING LABELS AND IDENTIFICATION TAGS
A. Permanent warning labels shall be affixed to all equipment that can be automatically started by the 

DDC system.
1. Labels shall use white lettering (12-point type or larger) on a red background.
2. Warning labels shall read as follows: “C A U T I O N This equipment is operating under 

automatic control and may start or stop at any time without warning. Switch disconnect to “Off” 
position before servicing.”

B. Permanent warning labels shall be affixed to all motor starters and all control panels that are 
connected to multiple power sources utilizing separate disconnects.
1. Labels shall use white lettering (12-point type or larger) on a red background.
2. Warning labels shall read as follows: “C A U T I O N This equipment is fed from more than one 

power source with separate disconnects. Disconnect all power sources before servicing.”
C. Equipment and Device labeling:

1. Labels and tags shall be keyed to the unique identifiers shown on the As-Built drawings.
2. All Enclosures and DDC Hardware shall be labeled.
3. All sensors and actuators not in occupied areas shall be tagged.
4. Airflow measurement arrays shall be tagged to show flow rate range for signal output range, 

duct size, and pitot tube AFMS flow coefficient.
5. Duct static pressure taps shall be tagged at the location of the pressure tap.
6. Tags shall be plastic or metal and shall be mechanically attached directly to each device or 

attached by a metal chain or wire.
7. Labels exterior to protective enclosures shall be engraved plastic and mechanically attached to 

the enclosure or DDC Hardware.
8. Labels inside protective enclosures may be attached using adhesive, but shall not be hand 

written.
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9. Identify all other control components with permanent labels. All plug-in components shall be 
labeled such that removal of the component does not remove the label.

10. Identify room sensors relating to terminal box or valves with nameplates.
11. Manufacturers' nameplates and UL or CSA labels are to be visible and legible after equipment 

is installed.
D. Identification of Tubing and Wiring

1. All wiring and cabling including that within factory-fabricated panels shall be labeled at each 
end within 5 cm (2 in.) of termination with the DDC address or termination number.

2. Permanently label or code each point of field terminal strips to show the instrument or item 
served.

3. All pneumatic tubing shall be labeled at each end within 5 cm (2 in.) of termination with a 
descriptive identifier.

3.7 IDENTIFICATION OF HARDWARE AND WIRING
A. All wiring and cabling, including that within factory-fabricated panels shall be labeled at each end 

within 5 cm (2 in.) of termination with the DDC address or termination number.
B. Permanently label or code each point of field terminal strips to show the instrument or item served.
C. Identify control panels with minimum 1 cm (½ in.) letters on laminated plastic nameplates.
D. Identify all other control components with permanent labels. All plug-in components shall be labeled 

such that removal of the component does not remove the label.
E. Identify room sensors relating to terminal box or valves with nameplates.
F. Manufacturers' nameplates and UL or CSA labels are to be visible and legible after equipment is 

installed.
G. Identifiers shall match record documents.

3.8 PROGRAMMING
A. Programming

1. Provide sufficient internal memory for the specified sequences of operation and trend logging. 
There shall be a minimum of 25% of available memory free within the primary controller for 
future use.

2. Point Naming: System point names shall be modular in design, allowing easy operator 
interface without the use of a written point index.  Point Naming standard shall be agreed upon 
between owner and BAS contractor. Refer to Submittals section in the General Section.

3. Software Programming
a. Provide programming for the system and adhere to the sequences of operation provided. 

The contractor also shall provide all other system programming necessary for the 
operation of the system, but not specified in this document. Imbed into the control 
program sufficient comment statements to clearly describe each section of the program. 
The comment statements shall reflect the language used in the sequences of operation 
and be of different font and color in text editor. Use the appropriate technique based on 
one of the following programming types:
1) Text-based:

(a) Must provide actions for all possible situations
(b) Must be modular and structured
(c) Must be commented
(d) Must provide line by line programming and compilation wizard to allow for ease 

of editing.
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2) Graphic-based:
(a) Must provide actions for all possible situations
(b) Must provide programming and compilation wizard to allow for ease of editing.
(c) Must be documented

4. Operator Interface
a. Show terminal equipment information on a “graphic” summary table. Provide dynamic 

information for each point shown.
b. The contractor shall provide all the labor necessary to install, initialize, start up, and 

troubleshoot all operator interface software and its functions as described in this section. 
This includes any operating system software, the operator interface database, and any 
third-party software installation and integration required for successful operation of the 
operator interface.

c. Contractor shall provide necessary programming to create all reports refered to in Part 2 
Operator Interface Software

3.9 CLEANING
A. The contractor shall clean up all debris resulting from their activities daily.  The contractor shall 

remove all cartons, containers, crates, etc., under his/her control as soon as their contents have 
been removed. Waste shall be collected and placed in a designated location.

B. At the completion of work in any area, the contractor shall clean all work, equipment, etc., keeping it 
free from dust, dirt, and debris, etc.

C. At the completion of work, all equipment furnished under this section shall be checked for paint 
damage, and any factory-finished paint that has been damaged shall be repaired to match the 
adjacent areas.  Any cabinet or enclosure that has been deformed shall be replaced with new 
material and repainted to match the adjacent areas.

3.10 MANUFACTURER'S FIELD SERVICES
A. Start and commission systems.  Allow sufficient time for start-up and commissioning prior to placing 

control systems in permanent operation.

3.11 TEMPERATURE CONTROL SEQUENCES
A. Cabinet Unit Heaters: Cycle the cabinet unit heater fan on/off to maintain space temperature at 

space temperature setpoint. Provide current sensor on cabinet heater fan to monitor fan status. 
Building occupied space temperature setpoint shall be 70 degrees F. Building unoccupied space 
temperature setpoint shall be 65 degrees F for cabinet unit heaters.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Hydronic system requirements.
B. Heating water piping, above grade.
C. Heating water and glycol piping, above grade.
D. Pipe hangers and supports.
E. Unions, flanges, mechanical couplings, and dielectric connections.
F. Valves:

1. Ball Valves
2. Calibrated Balance Valves

1.2 REFERENCE STANDARDS
A. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Welding, Brazing, and Fusing Qualifications; 

2015.
B. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; 2012.
C. ASME B16.22 - Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2013.
D. ASME B31.9 - Building Services Piping; 2014.
E. ASME B31.9 - Building Services Piping; The American Society of Mechanical Engineers; 2008.
F. ASTM B32 - Standard Specification for Solder Metal; 2008 (Reapproved 2014).
G. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2014.
H. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2013.
I. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 1992 (Reapproved 2008).
J. AWS A5.8M/A5.8 - Specification for Filler Metals for Brazing and Braze Welding; 2011-AMD 1.
K. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application, and Installation; 

2009.

1.3 SUBMITTALS
A. Piping Schedule: Provide schedule of piping applications and materials, indicating piping and fittings.
B. Piping Shop Drawings: Provide drawings of piping installation, indicating dimensioned locations, equipment, critical 

dimensions, elevations, sizes, systems, and valve locations.
C. Product Data:

1. Include data on pipe materials, pipe fittings, valves, and accessories.
2. Provide manufacturers catalog information.
3. Indicate valve data and ratings.

D. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining procedures.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type specified in this section, 

with minimum three years of documented experience.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20BPVC-IX
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.18
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.22
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B31.9
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B32
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B88
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B88M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20F708
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20A5.8M/A5.8
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
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B. Installer Qualifications:  Company specializing in performing work of the type specified in this section, with 
minimum three years of experience.

1.5 DELIVERY, STORAGE, AND HANDLING
A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.
B. Provide temporary protective coating on cast iron and steel valves.
C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until installation.
D. Protect piping systems from entry of foreign materials by temporary covers, completing sections of the work, and 

isolating parts of completed system.

PART 2  PRODUCTS

2.1 HYDRONIC SYSTEM REQUIREMENTS
A. Comply with ASME B31.9 and applicable federal, state, and local regulations.
B. Piping:  Provide piping, fittings, hangers, and supports as required, as indicated, and as follows:

1. Use non-conducting dielectric connections whenever jointing dissimilar metals.
2. Grooved mechanical joints are not permitted in any location.
3. Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-58 unless indicated 

otherwise.
C. Pipe-to-Valve and Pipe-to-Equipment Connections:  Use unions to allow disconnection of components for 

servicing; do not use direct welded, soldered, or threaded connections.
D. Valves:  Provide valves where indicated:

1. Provide drain valves where indicated, and if not indicated provide at least at main and main branch shut-offs 
locations, low points of piping, bases of vertical risers, and at equipment. Use 3/4 inch ball valves with cap.

2. For throttling, bypass, or manual flow control services, use ball valves.
3. For shut-off and to isolate parts of systems or vertical risers, use ball valves.

2.2 HEATING WATER AND GLYCOL PIPING
A. Copper Tube for piping sizes 3" and below:  ASTM B88 (ASTM B88M), Type L (B), drawn, using one of the 

following joint types:
1. Solder Joints:  ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper fittings.

a. Solder:  ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.
b. Braze:  AWS A5.8M/A5.8 BCuP copper/silver alloy.

2. Hydraulic Press Fitting for Copper Tubing.
a. Acceptable Fittings:

1) ProPress by Viega, 301 N. Main, Wichita, KS  67202, (877) 843-4262, www.viega.com. NO 
SUBSTITUTIONS SHALL BE PERMITTED.

b. Operating Conditions:
1) Maximum Operating Pressure:  200 psi.
2) Operating Temperature Range:  0-250 degrees F.
3) Maximum Test Pressure:  600 psi.
4) Maximum Vacuum:  29.2 inches hg @ 68 degrees F.

c. Features:
1) Fittings:  Copper and copper alloy conforming to material requirements of ASME B16.18 or 

ASME B16.22.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B31.9
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.18
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.22
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20B32
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20A5.8M/A5.8
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(a) Stainless Steel Grip Ring:  Adds strength to the joint without collapsing the interior 
passageway.

2) No flame for soldering required for installation of fittings and valves.
3) Unpressed connections identified during pressure testing when water flows past sealing element.
4) Sealing Elements:  Factory installed, EPDM.
5) Fittings that have been pressed can be rotated.  If rotated more than 5 degrees, the fitting must 

be repressed to restore its resistance to rotational movement.
6) Extended fitting end lead allows for twice the retention grip surface, and assists with proper tube 

alignment.
7) Soldered adapter fittings are not allowed.

3. Tee Connections:  Mechanically extracted collars with notched and dimpled branch tube.

2.3 PIPE HANGERS AND SUPPORTS
A. Provide hangers and supports that comply with MSS SP-58.

1. If type of hanger or support for a particular situation is not indicated, select appropriate type using MSS SP-
58 recommendations.

B. Hangers for Pipe Sizes 1/2 to 1-1/2 Inches:  Malleable iron, adjustable swivel, split ring.
C. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.
D. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
E. Vertical Support:  Steel riser clamp.
F. Floor Support for Hot Pipe Sizes to 4 Inches:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and 

concrete pier or steel support.
G. Copper Pipe Support:  Carbon steel ring, adjustable, copper plated.
H. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded.
I. Inserts:  Malleable iron case of galvanized steel shell and expander plug for threaded connection with lateral 

adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit threaded hanger rods.

2.4 UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS
A. Unions for Pipe 2 Inches and Less:

1. Copper Pipe:  Bronze, soldered joints.
B. Dielectric Connections:

1. Flanges:
a. Dielectric flanges with same pressure ratings as standard flanges.
b. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of short circuit 

current in a corresponding bimetallic joint.
c. Dry insulation barrier able to withstand 600-volt breakdown test.
d. Construct of galvanized steel with threaded end connections to match connecting piping.
e. Suitable for the required operating pressures and temperatures.

2.5 BALL VALVES
A. 3-inch and smaller: 2-piece, full port:

1. Class: 150 psi saturated steam, 600 psi wog.
2. Body:  ASTM B-584 Alloy 844 bronze.
3. Body End Piece: ASTM B-584 Alloy 844 bronze.
4. Ball: ASTM B-584 Alloy 844 bronze with hard chrome plate.

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
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5. Seat Ring: Reinforced TFE.
6. Threaded Packing Gland: ASTM B-16 Alloy 360 brass.
7. Stem: 316 stainless steel.
8. Ends:  Threaded or Press Fittings.

B. Acceptable Manufacturers:
1. Nibco.
2. Apollo.
3. Viega.

2.6 CALIBRATED BALANCE VALVES
A. Size 1/2 inch to 3 inch:

1. Bronze body with brass ball construction with glass and carbon filled TFE seat rings. Valves shall have 
differential pressure read-out ports across valve seat area. Read-out ports shall be fitted with internal EPT 
insert and check valve. Valve bodies shall have 1/4 inch NPT tapped drain/purge port. Valves shall have 
memory stop feature to allow valve to be closed for service and then reopened to set point without disturbing 
balance position. All valves shall have calibrated nameplate to assure specific valve setting. Valves shall be 
leak-tight at full rated working pressure.

2. Design Pressure/Temperature:
a. 1/2" to 3" NPT connections: 300 psi at 250 degrees F.
b. 1/2" to 2" sweat connections: 200 psi at 250 degrees F.

B. Design Pressure/Temperature: 175 psi at 250 degrees F.
C. Acceptable Manufacturers:

1. Oventrop Corp.
2. Bell and Gossett
3. Flow Design, Inc.

PART 3  EXECUTION

3.1 PREPARATION
A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Remove scale and dirt on inside and outside before assembly.
C. Prepare piping connections to equipment using jointing system specified.
D. Keep open ends of pipe free from scale and dirt.  Protect open ends with temporary plugs or caps.
E. After completion, fill, clean, and treat systems.  Refer to Section 232500 for additional requirements.

3.2 CALIBRATED BALANCE VALVE SELECTION
A. The contractor shall be responsible for selection of the appropriate size of all calibrated balance valves. Select 

valve size such that optimal accurace is achieved when balanced to the flow rate as indicated on contract 
documents. Provide all required increasers and reducers to mate the installed calibrated balance valves to the 
adjacent piping and equpment.

B. Balance Valve Sizing:
  

GPM Balance Valve Size
Up to 2.5 1/2"
2.6 to 4.5 3/4"
4.6 to 9.0 1"
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9.1 to 22.0 1-1/4"
22.1 to 35.0 1-1/2"
35.1 to 78.0 2"

78.1 to 120.0 2-1/2"
120.1 to 200.0 3"
200.1 to 400.0 4"
400.1 to 500.0 5"

3.3 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install heating water and glycol  piping to ASME B31.9 requirements.  
C. Route piping in orderly manner, parallel to building structure, and maintain gradient.
D. Install piping to conserve building space and to avoid interference with use of space.
E. Group piping whenever practical at common elevations.
F. Sleeve pipe passing through partitions, walls, and floors.
G. Slope piping and arrange to drain at low points.
H. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.  Refer 

to Section 230516.
I. Inserts:

1. Provide inserts for placement in concrete formwork.
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced concrete 

beams.
3. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
4. Where inserts are omitted, drill through concrete slab from below and provide through-bolt with recessed 

square steel plate and nut above slab.
J. Pipe Hangers and Supports:

1. Install in accordance with ASME B31.9, ASTM F708, or MSS SP-58.
2. Support horizontal piping as scheduled.
3. Install hangers to provide minimum 1/2-inch space between finished covering and adjacent work.
4. Place hangers within 12 inches of each horizontal elbow.
5. Use hangers with 1-1/2 inches minimum vertical adjustment.  Design hangers for pipe movement without 

disengagement of supported pipe.
6. Support vertical piping at every floor.  Support riser piping independently of connected horizontal piping.
7. Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze hangers.
8. Provide copper plated hangers and supports for copper piping.

K. Provide clearance in hangers and from structure and other equipment for installation of insulation and access to 
valves and fittings.  Refer to Section 230719.

3.4 FIELD QUALITY CONTROL
A. Preparation for Testing:  Prepare hydronic piping in accordance with ASME B 31.9 and as follows:

1. Leave joints, including welds, uninsulated and exposed for examination during the test.
2. Flush system with clean water.  Clean strainers.
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3. Isolate equipment that is not to be subjected to the test pressure from the piping.  If a valve is used to isolate 
the equipment, its closure shall be capable of sealing against the test pressure without damage to the valve.  
Flanged joints at which blinds are inserted to isolate equipment need not be tested.

B. Testing:  Test hydronic piping as follows:
1. Use ambient temperature water as the testing medium, except where there is a risk of damage due to 

freezing.  Another liquid may be used if it is safe for the workmen and compatible with the piping system 
components.

2. Use vents installed at high points in the system to release trapped air while filling the system.  Use drains 
installed at low points in the system for complete removal of the test liquid.

3. Examine system to ensure that equipment and components that cannot withstand test pressures are 
properly isolated.  Examine test equipment to ensure tight connection and that low pressure filling lines have 
been disconnected.

4. Subject piping system to a hydrostatic test pressure which at every point in the system is not less than 1.5 
times the system design pressure, but not less than 100 psi.  The test pressure shall not exceed the 
maximum pressure for any vessel, pump, valve, or other component in the system under testing.  Make a 
check to verify that the stress due to pressure at the bottom of vertical runs does not exceed either 90% of 
specified yield strength, or 1.7 times the "SE" value in Appendix A of  ASME B31.9, Code for Pressure 
Piping, Building Service Piping.

5. After the hydrostatic test pressure has been applied for at least 15 minutes, examine piping, joints, and 
connections for leakage.  Eliminate leaks by tightening, repairing, or replacing components as appropriate, 
and repeat hydrostatic test until there are no leaks.

3.5 VALVE ENDS SELECTION
A. Select valves with the following ends or types of pipe/tube connections:

1. Copper Tube Size, 3-inch and Smaller: Press or Threaded ends.

3.6 VALVE INSTALLATIONS
A. General Application:  Use ball valves for shut-off duty; ball for throttling duty.  Refer to piping system specification 

sections for specific valve applications and arrangements.
B. Locate valves for easy access and provide separate support where necessary.
C. Install valves and unions for each item of equipment arranged to allow equipment removal without system 

shutdown.  Unions are not required on flanged devices.
D. Install valves in horizontal piping with stem at or above the center of the pipe.
E. Install valves in a position to allow full stem movement.

3.7 SOLDER CONNECTIONS
A. Cut tube square and to exact lengths.
B. Clean end of tube to depth of valve socket with steel wool, sand cloth, or a steel wire brush to a bright finish.  Clean 

valve socket in the same manner.
C. Apply a proper soldering flux in an even coat to inside of valve socket and outside of tube.
D. Insert tube into valve socket, making sure the end rests against the shoulder inside valve.  Rotate valve or tube 

slightly to ensure even distribution of the flux.
E. Apply heat evenly to outside of valve around joint until solder will melt upon contact.  Feed solder until it completely 

fills the joint around the tube.  Avoid hot spots or overheating valve.  Once the solder starts cooling, remove excess 
amounts around the joint with a cloth or brush.
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3.8 PRESS FITTING CONNECTIONS
A. Press connections: Copper and copper alloy press connections shall be made in accordance with the 

manufacturer’s installation instructions. The tubing shall be fully inserted into the fitting and the tubing marked at 
the shoulder of the fitting. The fitting alignment shall be checked against the mark on the tubing to assure the 
tubing is fully engaged (inserted) in the fitting. The joints shall be pressed using the tool(s) approved by the 
manufacturer.

3.9 SCHEDULES
A. Pipe Hanger Spacing:

1. Copper Piping:
a. 1-1/4 inch diameter and smaller: 6 feet maximum horizontal spacing, 10 feet maximum vertical 

spacing.
b. 1-1/2 inch diameter and larger: 10 feet maximum horizontal spacing, 10 feet maximum vertical spacing.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Air vents.

1.2 SUBMITTALS
A. Product Data:  Provide product data for manufactured products and assemblies required for this 

project.  Include component sizes, rough-in requirements, service sizes, and finishes.  Include 
product description and model.

B. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining 
procedures.

1.3 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum three years of documented experience.

PART 2  PRODUCTS

2.1 AIR VENTS
A. Manual Type:  Short vertical sections of 2-inch diameter pipe to form air chamber, with 1/8 inch 

brass needle valve at top of chamber.
B. Float Type:

1. Brass or semi-steel body, copper, polypropylene, or solid non-metallic float, stainless steel 
valve and valve seat; suitable for system operating temperature and pressure; with 
isolating valve.

2. Cast iron body and cover, float, bronze pilot valve mechanism suitable for system 
operating temperature and pressure; with isolating valve.

PART 3  EXECUTION

3.1 INSTALLATION
A. Install specialties in accordance with manufacturer's instructions.
B. Provide manual air vents at system high points and as indicated.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Pipe and pipe fittings.
B. Pipe hangers and supports.
C. Steam piping system.
D. Steam condensate piping system.

1.2 REFERENCE STANDARDS
A. ASME B16.3 - Malleable Iron Threaded Fittings: Classes 150 and 300; 2011.
B. ASME B31.1 - Power Piping; 2014.
C. ASME B31.9 - Building Services Piping; 2014.
D. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Welding, Brazing, and Fusing 

Qualifications; 2015.
E. ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings; 1999 (Reapproved 2014).
F. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded 

and Seamless; 2012.
G. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and Alloy Steel 

for Moderate and High Temperature Service; 2015.
H. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2015.
I. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application, and 

Installation; 2009.
J. MSS SP-69 - Pipe Hangers and Supports - Selection and Application; 2003.
K. MSS SP-89 - Pipe Hangers and Supports - Fabrication and Installation Practices; 2003.

1.3 SYSTEM DESCRIPTION
A. Use unions and flanges downstream of valves and at equipment or apparatus connections.  Use 

dielectric unions where joining dissimilar materials.  Do not use direct welded or threaded connections.
B. Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-58 unless indicated 

otherwise.
C. Use gate valves for shut-off and to isolate equipment, part of systems, or vertical risers.

1.4 SUBMITTALS
A. Product Data:  Provide data on pipe materials, pipe fittings, valves and accessories.  Provide 

manufacturers catalogue information.  Indicate valve data and ratings.
B. Piping Schedule: Provide schedule of piping applications and materials, indicating piping and fittings.
C. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining procedures.

1.5 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products specified in 

this section, with minimum three years of documented experience.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.3
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B31.1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B31.9
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20BPVC-IX
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A47/A47M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A53/A53M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A234/A234M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
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B. Installer Qualifications:  Company specializing in performing the work of this section, with minimum 3 
years of documented experience.

PART 2  PRODUCTS

2.1 REGULATORY REQUIREMENTS
A. Comply with ASME B31.9 and ASME B31.1 code for installation of piping system.
B. Welding Materials and Procedures:  Comply with ASME BPVC-IX and applicable state labor regulations.

2.2 LOW PRESSURE STEAM PIPING (15 PSIG MAXIMUM)
A. Steel Pipe:  ASTM A53/A53M, Schedule 40, black.

1. Fittings:  ASME B16.3 malleable iron Class 150, or ASTM A234/A234M wrought steel.
2. Joints:  Threaded, or AWS D1.1/D1.1M welded.

2.3 LOW PRESSURE STEAM CONDENSATE PIPING
A. Steel Pipe:  ASTM A53/A53M, Schedule 80, black.

1. Fittings:  ASME B16.3 malleable iron Class 150, or ASTM A234/A234M wrought steel.
2. Joints:  Threaded, or AWS D1.1/D1.1M welded.

2.4 PIPE HANGERS AND SUPPORTS
A. Provide hangers and supports that comply with MSS SP-58.

1. If type of hanger or support for a particular situation is not indicated, select appropriate type using 
MSS SP-58 recommendations.

B. Hangers for Pipe Sizes 1/2 to 1-1/2 Inch:  Carbon steel, adjustable swivel, split ring.
C. Hangers for Pipe Sizes 2 to 4 Inches:  Carbon steel, adjustable, clevis.
D. Multiple or Trapeze Hangers for Pipe Sizes to 4 inches:  Steel channels with welded spacers and hanger 

rods.
E. Wall Support for Pipe Sizes to 3 Inches:  Cast iron hook.
F. Vertical Support:  Steel riser clamp.
G. Hanger Rods:  Mild steel threaded both ends, threaded one end, or continuous threaded.
H. Inserts:  Malleable iron case of galvanized steel shell and expander plug for threaded connection with 

lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit threaded 
hanger rods.

2.5 UNIONS, FLANGES, AND COUPLINGS
A. Unions for Pipe 2 Inches and Under:

1. Ferrous Piping:  150 psig galvanized malleable iron, threaded.

2.6 GATE VALVES
A. Up To and Including 2 inches: Rising stem, inside screw, solid wedge disc:

1. Class: 125
2. Body:  ASTM B-62 bronze.
3. Bonnet:  ASTM B-62 bronze, screw-in.
4. Stem:  Rising, ASTM B-371 copper-silicon bronze.
5. Packing Nut: ASTM B-584 bronze..
6. Packing Gland:  Brass.
7. Packing:  Non-asbestos kevlar fibers with Teflon.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B31.9
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20BPVC-IX
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A53/A53M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.3
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A234/A234M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A53/A53M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASME%20B16.3
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20A234/A234M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AWS%20D1.1/D1.1M
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=MSS%20SP-58


Nanuet Union Free School District Bid Set Issuance Nanuet 
High School Elevator Addition August 2, 2022
KSQ Design Project No. 2111005.01

STEAM AND CONDENSATE HEATING PIPING 232213 - 3 of 4

8. Disc:  Solid ASTM B-62 bronze
9. Ends:  Threaded.

B. 2-1/2 inches and Larger: Non-rising stem, bolted bonnet, solid wedge disc:
1. Class: 125
2. Body:  ASTM A-126 Class B cast iron.
3. Bonnet:  ASTM A-108 steel.
4. Stem:  ASTM B-584 copper-silicon bronze.
5. Packing Gland:  ASTM A-126 Class B cast iron.
6. Packing Gland Flange:  ASTM A-126 Class B cast iron.
7. Packing:  Non-asbestos acrylic and novaloid fibers with Teflon.
8. Disc:  ASTM A-126 Class B cast iron..
9. Disc Holder:  ASTM B-62 bronze.
10. Repacking Seat Bushing:  ASTM A-276 stainless steel, type 410.
11. Seat Ring:  ASTM A-126 Class B cast iron.
12. Handwheel:  ASTM A-126 Class B cast iron.
13. Ends:  Flanged.

C. Acceptable Manufacturers:
1. Nibco
2. Stockham
3. Milwaukee

PART 3  EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Route piping in orderly manner, plumb and parallel to building structure, and maintain gradient.
C. Install piping to conserve building space and avoid interference with use of space.
D. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 

equipment.
E. Pipe Hangers and Supports:

1. Install in accordance with ASME B31.9.
2. Support horizontal piping as indicated.
3. Place hangers within 12 inches of each horizontal elbow.
4. Use hangers with 1-1/2 inch minimum vertical adjustment.  Design hangers for pipe movement 

without disengagement of supported pipe.

3.2 THREADED CONNECTIONS
A. Note the internal length of threads in valve ends, and proximity of valve internal seat or wall, to determine 

how far pipe should be threaded into valve.
B. Align threads at point of assembly.
C. Apply appropriate tape or thread compound to the external pipe threads (except where dry seal threading 

is specified).
D. Assemble joint, wrench tight.  Wrench on valve shall be on the valve end into which the pipe is being 

threaded.

3.3 SCHEDULES
A. Pipe Hanger Spacing:
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1. Steel Pipe: 12 feet maximum horizontal spacing, 15 feet maximum vertical spacing.
END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Materials.

1. System cleaner.
2. Closed system treatment (water).

1.2 SUBMITTALS
A. Product Data:  Provide chemical treatment materials, chemicals, and equipment including 

electrical characteristics and connection requirements.
B. Manufacturer's Installation Instructions:  Indicate placement of equipment in systems, piping 

configuration, and connection requirements.
C. Manufacturer's Field Reports:  Indicate start-up of treatment systems when completed and 

operating properly.  Indicate analysis of system water after cleaning and after treatment.

1.3 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products 

specified in this section, with minimum three years of documented experience.  Company shall 
have local representatives with water analysis laboratories and full time service personnel.

B. Installer Qualifications:  Company specializing in performing the type of work specified in this 
section, with minimum 3 years of experience and approved by manufacturer.

1.4 REGULATORY REQUIREMENTS
A. Conform to applicable code for addition of non-potable chemicals to building mechanical 

systems and to public sewage systems.
B. Products Requiring Electrical Connection:  Listed and classified by UL as suitable for the 

purpose specified and indicated.

PART 2  PRODUCTS

2.1 SYSTEM CLEANER FOR NEWLY INSTALLED PIPING SYSTEMS (HEATING WATER LOOPS)
A. Closed Loop Water System Cleaner/Conditioner: Provide industrial degreaser which is 

chemically engineered to include non-ionic as well as ionic surface-active compounds 
dispersed in dionized water.

B. Chemical Composition:
1. Boiling Point: 212 Degrees F.
2. Freezing Point: 30 Degrees F.
3. Weight per Gallon at 68 Degrees F: 8.67 pounds.
4. Coefficient of Expansion at 68 Degrees F: 0.00019.
5. Coefficient of Expansion at 131 Degrees F: 0.00023.
6. Flash Point PMCC/COC: None/None.
7. Vapor Pressure, Reid Bomb at 100 Degrees F: 1.4 psia.
8. Vapor Density (Air = 1): <1.
9. Specific Gravity (water = 1): 1.04031.
10. Evaporation Rate (Butyl Acetate = 1): <1.
11. Volitile % by Volume: 100%.
12. Solubility in Water: Complete.
13. Color: Amber.
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14. pH: 7.2/8.2.
C. Manufacturer: Interclean DG-3, or approved equal.

2.2 SYSTEM CLEANER FOR RE-USED AND RETROFITTED SYSTEMS (HEATING WATER 
LOOPS)
A. Closed Loop Water System Cleaner/Conditioner: Provide industrial cleaner consisting of 

ammonia-neutralized chelating and sequetering agents to convert water insoluble compounds 
containing the elements of calcium, magnesium, iron, aluminum, copper, lead and zinc into 
water soluble compounds, allowing for removal of corrosion such as rust, line and other mineral 
scales.

B. Chemical Composition:
1. Boiling Point: 216 Degrees F.
2. Freezing Point: 18 Degrees F.
3. Weight per Gallon at 68 Degrees F: 9.37 pounds.
4. Coefficient of Expansion at 68 Degrees F: 0.00018.
5. Coefficient of Expansion at 131 Degrees F: 0.00018.
6. Flash Point PMCC/COC: None/None.
7. Vapor Pressure, Reid Bomb at 100 Degrees F: 1.2 psia.
8. Vapor Density (Air = 1): <1.
9. Specific Gravity (water = 1): 1.12425.
10. Evaporation Rate (Butyl Acetate = 1): <1.
11. Volitile % by Volume: 100%.
12. Solubility in Water: Complete.
13. Color: Blue Green.
14. pH: 7.2/8.2.

C. Manufacturer: Interclean MC-1, or approved equal.

PART 3  EXECUTION

3.1 PREPARATION
A. Systems shall be operational, filled, started, and vented prior to cleaning.  Use water meter to 

record capacity in each system.
B. Place terminal control valves in open position during cleaning.
C. Verify that electric power is available and of the correct characteristics.

3.2 NEW PIPING CLEANING SEQUENCE
A. Concentration:

1. 1% by volume, verify with cleaner manufacturer.
B. Water Systems:

1. Fill the system with clear water with air bleeds open to completely vent air. Close air 
bleeds and circulate for 30 minutes.

2. Stop circulation and drain the entire system as quickly as possible through low point 
drains.

3. Fill the system with the required concentration clear water and system cleaner with air 
bleeds open to completely vent air. Close air bleeds.

4. Operate the system at as high a temperature as possible but do not exceed 190 degrees 
F. Continue to operate until pH is greater than 8.3. At 180 degrees F, this may take 8-12 
hours. At ambient temperature, this may take 24-36 hours.
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5. Stop circulation and drain the entire system as quickly as possible through low point 
drains.

6. Fill the system with clear water with air bleeds open to completely vent air. Close air 
bleeds and circulate for 30 minutes.

7. Stop circulation and drain the entire system as quickly as possible through low point 
drains.

8. Inspect piping condition at representative locations. If the system is not satisfactory, 
repeat steps 3-7.

3.3 EXISTING PIPING CLEANING SEQUENCE
A. Concentration:

1. 10% by volume, verify with cleaner manufacturer.
B. Water Systems:

1. Fill the system with clear water with air bleeds open to completely vent air. Close air 
bleeds and circulate for 30 minutes.

2. Stop circulation and drain the entire system as quickly as possible through low point 
drains.

3. Fill the system with the required concentration clear water and system cleaner with air 
bleeds open to completely vent air. Close air bleeds.

4. Operate the system at as high a temperature as possible but do not exceed 190 degrees 
F. Continue to operate until pH is greater than 8.3. At 180 degrees F, this may take 8-12 
hours. At ambient temperature, this may take 24-36 hours.

5. Stop circulation and drain the entire system as quickly as possible through low point 
drains.

6. Fill the system with clear water with air bleeds open to completely vent air. Close air 
bleeds and circulate for 30 minutes.

7. Stop circulation and drain the entire system as quickly as possible through low point 
drains.

8. Inspect piping condition at representative locations. If the system is not satisfactory, 
repeat steps 3-7.

3.4 CLEANING SEQUENCE
A. Concentration:

1. As recommended by manufacturer.
B. Hot Water Heating Systems:

1. Apply heat while circulating, slowly raising temperature to 160 degrees F and maintain for 
12 hours minimum.

2. Remove heat and circulate to 100 degrees F or less; drain systems as quickly as possible 
and refill with clean water.

3. Circulate for 6 hours at design temperatures, then drain.
4. Refill with clean water and repeat until system cleaner is removed.

C. Use neutralizer agents on recommendation of system cleaner supplier and approval of 
Engineer.

D. Flush open systems and glycol filled closed systems with clean water for one hour minimum.  
Drain completely and refill.

E. Remove, clean, and replace strainer screens.
F. Inspect, remove sludge, and flush low points with clean water after cleaning process is 

completed.  Include disassembly of components as required.
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3.5 INSTALLATION
A. Install in accordance with manufacturer's instructions.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES

1.2 REFERENCE STANDARDS
A. AHRI 410 - Standard for Forced-Circulation Air-Cooling and Air-Heating Coils; 2001 (R2011).
B. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications; 2015.
C. ASHRAE Std 62.1 - Laboratory Method of Testing to Determine the Sound Power in a Duct; 

2013.
D. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
E. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.

1.3 SUBMITTALS
A. Product Data:  Provide typical catalog of information including arrangements.
B. Shop Drawings:

1. Indicate cross sections of cabinets, grilles, bracing and reinforcing, and typical elevations.
2. Indicate air coil and frame configurations, dimensions, materials, rows, connections, and 

rough-in dimensions.
3. Submit schedules of equipment and enclosures typically indicating length and number of 

pieces of element and enclosure, corner pieces, end caps, cap strips, access doors, 
pilaster covers, and comparison of specified heat required to actual heat output provided.

4. Indicate mechanical and electrical service locations and requirements.
C. Selection Samples:  For each finish product specified, color chart representing manufacturer's 

full range of available colors.
D. Verification Samples:  For each finish product specified, color chip representing actual product 

in color and texture.
E. Certificates: Certify that coils are tested and rated in accordance with AHRI 410.
F. Manufacturer's Instructions:  Indicate installation instructions and recommendations.
G. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating 

instructions, installation instructions, maintenance and repair data, and parts listings.

1.4 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in 

this section with minimum three years documented experience.
B. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories 

Inc. as suitable for the purpose specified and indicated.

PART 2  PRODUCTS

2.1 HYDRONIC CABINET UNIT HEATERS
A. Provide products listed, classified, and labeled by Underwriters Laboratories Inc. (UL), Intertek 

(ETL), or testing firm acceptable to Authority Having Jurisdiction as suitable for the purpose 
indicated.

B. Coils:
1. Evenly spaced aluminum fins mechanically bonded to copper tubes.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=AHRI%20410
https://global.ihs.com/doc_detail.cfm?&rid=BSD&input_search_filter=ASHRAE&item_s_key=00011523&item_key_date=841231&input_doc_number=handbook&input_doc_title=&org_code=ASHRAE
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%2062.1
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2090A


Nanuet Union Free School District Bid Set Issuance 
Nanuet High School Elevator Addition August 2, 2022
KSQ Design Project No. 2111005.01

CONVECTION HEATING AND COOLING UNITS 238200 - 2 of 2

2. Heating Hot Water: Suitable for working temperatures up to a maximum not less than 200 
degrees F.

C. Cabinet:  Minimum 16 gauge, 0.0598 inch thick sheet steel front panel with exposed corners 
and edges rounded, easily removed panels, glass fiber insulation, integral air outlet, and inlet 
grilles.

D. Finish:  Factory applied baked primer coat on visible surfaces of enclosure or cabinet.
E. Fans:  Centrifugal forward-curved double-width wheels, statically and dynamically balanced, 

direct driven.
F. Motor:  Tap wound multiple speed Electrically Commutated Motors (ECM) with sleeve bearings, 

resiliently mounted.
G. Provide with unit mounted disconnect switch.
H. Filter:  Easily removed, 1 inch thick glass fiber throw-away type, located to filter air before coil.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that surfaces are suitable for installation.
B. Verify that field measurements are as indicated on drawings.

3.2 INSTALLATION
A. Install in accordance with manufacturer's recommendations.
B. Install equipment exposed to finished areas after walls and ceilings are finished and painted.
C. Do not damage equipment or finishes.
D. Cabinet Unit Heaters:

1. Install as indicated.
2. Coordinate to ensure correct recess size for recessed units.

3.3 CLEANING
A. After construction and painting is completed, clean exposed surfaces of units.
B. Vacuum clean coils and inside of units.
C. Touch-up marred or scratched surfaces of factory-finished cabinets using finish materials 

furnished by the manufacturer.
D. Install new filters.
E. Protect units before, during and after installation. Damaged material due to improper site 

protection shall be cause for rejection.

3.4 PROTECTION
A. Provide finished cabinet units with protective covers during the balance of construction.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Electrical demolition.

PART 2  PRODUCTS

2.1 MATERIALS AND EQUIPMENT
A. Materials and equipment for patching and extending work:  As specified in individual sections.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify field measurements and circuiting arrangements are as indicated.
B. Verify that abandoned wiring and equipment serve only abandoned facilities.
C. Demolition drawings are based on casual field observation and existing record documents.
D. Report discrepancies to Engineer before disturbing existing installation.
E. Beginning of demolition means installer accepts existing conditions.

3.2 PREPARATION
A. Provide temporary wiring and connections to maintain existing systems in service during 

construction.  When work must be performed on energized equipment or circuits, use personnel 
experienced in such operations.

3.3 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK
A. Remove, relocate, and extend existing installations to accommodate new construction.
B. Remove abandoned wiring to source of supply.
C. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling 

finishes.  Cut conduit flush with walls and floors, and patch surfaces.
D. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets if conduit 

servicing them is abandoned and removed.  Provide blank cover for abandoned outlets that are 
not removed.

E. Repair adjacent construction and finishes damaged during demolition and extension work.
F. Maintain access to existing electrical installations that remain active.  Modify installation or 

provide access panel as appropriate.

3.4 CLEANING AND REPAIR
A. Clean and repair existing materials and equipment that remain or that are to be reused.
B. Panelboards:  Clean exposed surfaces and check tightness of electrical connections.  Replace 

damaged circuit breakers and provide closure plates for vacant positions.  Provide typed circuit 
directory showing revised circuiting arrangement.

C. Luminaires:  Remove existing luminaires for cleaning.  Use mild detergent to clean all exterior 
and interior surfaces; rinse with clean water and wipe dry.  Replace lamps, ballasts and broken 
electrical parts.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Grounding and Bonding
B. Low-Voltage Electrical Power Conductors and Cables
C. Conduit
D. Boxes
E. Hangers and Supports
F. Electrical Identification
G. Wiring Devices

1.2 REFERENCES
A. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
B. NFPA 70E - Standard for Electrical Safety in the Workplace; 2015.
C. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
D. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems; 

2013.
E. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.
F. ASTM E814 Standard Test Method for Fire Tests of Through-Penetration Fire Stops; 2013a.
G. UL (FRD) - Fire Resistance Directory; Underwriters Laboratories Inc.; current edition.
H. UL 149 - Standard for Fire Tests of Penetration Firestops; Current Edition, Including All 

Revisions.
I. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2014.
J. ASTM C1193 - Standard Guide for Use of Joint Sealants ; 2013.

1.3 SUBMITTALS
A. Product Data:  Provide catalog sheets, specifications, and installation instructions for each 

product.

1.4 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this 

section, with not less than three years of documented experience.
C. Products:  Furnish products listed and classified by Underwriters Laboratories Inc. as suitable 

for the purpose specified and indicated.

PART 2  PRODUCTS

2.1 GROUNDING AND BONDING
A. Connectors and Accessories

1. Mechanical Connectors:
a. Solderless Pressure Connectors
b. Spring Wire Connectors
c. Compression Connectors
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d. Cable Connector Blocks: Insulated, double-sided, for dry locations.
2. Wire:  Stranded copper.
3. Grounding Electrode Conductor:  Size to meet NFPA 70 requirements.

2.2 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
A. Wiring Requirements

1. Concealed Dry Interior Locations:  Use only building wire with Type THHN/THWN 
insulation in raceway.

2. Exposed Dry Interior Locations:  Use only building wire with Type THHN/THWN insulation 
in raceway.

3. Above Accessible Ceilings:  Use only building wire with Type THHN/THWN insulation in 
raceway.

4. Wet or Damp Interior Locations:  Use only building wire with Type XHHW insulation in 
raceway.

5. Underground and In-slab Installations:  Use only building wire with Type XHHW insulation 
in raceway.

6. Use solid conductor for feeders and branch circuits 10 AWG and smaller.
7. Use stranded conductors for control circuits.
8. Use conductor not smaller than 12 AWG for power and lighting circuits.
9. Use conductor not smaller than 16 AWG for control circuits.
10. Use 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet.
11. Use 10 AWG conductors for 20 ampere, 277 volt branch circuits longer than 200 feet.
12. Conductor sizes are based on copper.
13. Use only copper conductors.

B. Wire Manufacturers
1. Cerro Wire Inc:  www.cerrowire.com.
2. Industrial Wire & Cable, Inc:  www.iewc.com.
3. Southwire Company:  www.southwire.com.

C. Building Wire
1. Description:  Single conductor insulated wire.
2. Conductor:  Copper.
3. Insulation Voltage Rating:  600 volts.
4. Insulation:  NFPA 70, Type THHN/THWN.  XHHW as indicated above.

D. Connector Manufacturers
1. T&B: www.tnb.com
2. Burndy: www.fciconnect.com
3. Polaris: www.polarisconnectors.com

E. Wiring Connectors
1. Solderless Pressure Connectors
2. Spring Wire Connectors
3. Compression Connectors

2.3 CONDUIT
A. Conduit Requirements

1. Conduit Size:  Comply with NFPA 70.
a. Minimum Size:  3/4 inch unless otherwise specified.

2. Wet and Damp Locations:  Use rigid steel conduit.
3. Dry Locations:

a. Concealed:  Use electrical metallic tubing.
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b. Exposed:  Use rigid steel conduit or electrical metallic tubing.
B. Metal Conduit

1. Manufacturers:
a. Allied Tube & Conduit:  www.alliedtube.com.
b. Beck Manufacturing, Inc:  www.beckmfg.com.
c. Wheatland Tube Company:  www.wheatland.com.

2. Rigid Steel Conduit:  ANSI C80.1.
3. Fittings and Conduit Bodies:  NEMA FB 1; material to match conduit.

C. Flexible Metal Conduit
1. Manufacturers:

a. AFC Cable Systems, Inc:  www.afcweb.com.
b. Electri-Flex Company:  www.electriflex.com.
c. International Metal Hose:  www.metalhose.com.

2. Description:  Interlocked steel construction.  UL Listed.
3. Fittings:  NEMA FB 1.

D. Liquidtight Flexible Metal Conduit
1. Manufacturers:

a. AFC Cable Systems, Inc:  www.afcweb.com.
b. Electri-Flex Company:  www.electriflex.com.
c. International Metal Hose:  www.metalhose.com.

2. Description:  Interlocked steel construction with PVC jacket.  UL listed.
3. Fittings:  NEMA FB 1.

E. Electrical Metallic Tubing (EMT)
1. Manufacturers:

a. Allied Tube & Conduit:  www.alliedtube.com.
b. Beck Manufacturing, Inc:  www.beckmfg.com.
c. Wheatland Tube Company:  www.wheatland.com.

2. Description:  ANSI C80.3; galvanized tubing.
3. Fittings and Conduit Bodies:  NEMA FB 1; steel or malleable iron compression type.

2.4 BOXES
A. Manufacturers

1. Appleton Electric:  www.appletonelec.com.
2. Arc-Co./Division of Arcade Technology:  www.arc-co.com.
3. Thomas and Betts:  www.tnb.com
4. Unity Manufacturing:  www.unitymfg.com.

B. Outlet Boxes
1. Sheet Metal Outlet Boxes:  NEMA OS 1, galvanized steel.

a. Luminaire and Equipment Supporting Boxes:  Rated for weight of equipment 
supported; include 1/2 inch male fixture studs where required.

2. Cast Boxes:  NEMA FB 1, Type FD, aluminum.  Provide gasketed cover by box 
manufacturer.  Provide threaded hubs.

3. Wall Plates for Finished Areas:  Smooth stainless steel.
C. Pull and Junction Boxes

1. Sheet Metal Boxes:  NEMA OS 1, galvanized steel.

2.5 HANGERS AND SUPPORTS
A. Manufacturers

1. Thomas & Betts Corporation:  www.tnb.com.
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2. Threaded Rod Company:  www.threadedrod.com.
3. Cooper B-Line, Inc.:   www.b-line.com.
4. Unistrut; Tyco International, Ltd:  www.unistrut.com.
5. Hilti Inc.
6. ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
7. MKT Fastening, LLC.

B. Materials
1. Hangers, Supports, Anchors, and Fasteners - General:  Corrosion-resistant materials of 

size and type adequate to carry the loads of equipment and conduit, including weight of 
wire in conduit.

2. Supports:  Fabricated of structural steel or formed steel members; galvanized.
3. Anchors and Fasteners:

a. Do not use powder-actuated anchors, spring clips, or beam clamps.
b. Concrete Structural Elements:  Use precast inserts, expansion anchors, or preset 

inserts.
c. Steel Structural Elements:  Use beam clamps, steel spring clips, steel ramset 

fasteners, or welded fasteners.
d. Concrete Surfaces:  Use self-drilling anchors or expansion anchors.
e. Hollow Masonry, Plaster, and Gypsum Board Partitions:  Use toggle bolts or hollow 

wall fasteners.
f. Solid Masonry Walls:  Use expansion anchors or preset inserts.
g. Sheet Metal:  Use sheet metal screws.
h. Wood Elements:  Use wood screws.

4. Formed Steel Channel.  Hot dipped galvanized steel.

2.6 ELECTRICAL IDENTIFICATION
A. Manufacturers

1. Brady Corporation:  www.bradycorp.com.
2. Seton Identification Products:  www.seton.com/aec.
3. HellermannTyton:  www.hellermanntyton.com.

B. Nameplates and Labels
1. Nameplates:  Engraved three-layer laminated plastic, black letters on white background.
2. Locations:

a. Each electrical distribution and control equipment enclosure.
3. Letter Size:

a. Use 1/8 inch letters for identifying individual equipment and loads.
C. Arc Flash Labels

1. Labels: Arc flash warning, adhesive-backed polyester, English/Spanish text, with arc-flash 
graphic, as required by OSHA and NEC 110.16.

2. Locations: Each electrical distribution and equipment enclosure installed as new or 
existing equipment incorporated into the Work.

3. Size: Minimum size 3-1/2" by 6".
D. Wire Markers

1. Description:  tape, split sleeve, or tubing type wire markers.
2. Locations:  Each conductor at panelboard gutters, pull boxes, outlet boxes, and junction 

boxes each load connection.
3. Legend:

a. Power and Lighting Circuits:  Branch circuit or feeder number indicated on drawings.
b. Control and Low Voltage Circuits:  Control wire and/or number indicated on shop 

drawings.
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4. Wire Color Coding:
a. 208 Volt System:  Electric Light and Power Wiring:.

1) Color Code:
(a) 2 wire circuit - black, white.
(b) 3 wire circuit - black, red, white.
(c) 4 wire circuit - black, red, blue, white.

2) White to be used only for an insulated grounded conductor (neutral).
(a) "White" for Sizes No. 6 AWG or Smaller - Continuous white outer finish.
(b) "White" for Sizes Larger Than No. 6 AWG - Continuous white outer finish, 

or Three continuous white stripes on other than green insulation along its 
continuous length, or distinctive white markings (color coding tape) 
encircling the conductor, installed on the conductor at time of its installation.  
Install white color coding tape at terminations, and at 1' 0" intervals in 
gutters, pull boxes, and manholes.

3) Colors (Black, Red, Blue):
(a) For Branch Circuits:  Continuous color outer finish.
(b) For Feeders:

(1) Continuous color outer finish, or:
(2) Color coding tapes encircling the conductors, installed on the 

conductors at time of their installation.  Install color coding tapes at 
terminations, and at 1' 0" intervals in gutter, pull boxes, and manholes.

4) Equipment Grounding Conductor:
(a) Install equipment grounding conductor where specified in other Sections or 

indicated on the drawings, and In conjunction with circuits recommended by 
equipment manufacturers to have equipment grounding conductor.

(b) Color Coding For Equipment Grounding Conductor:
(1) Color Code:  Green.

b. Existing Color Coding Scheme:  Where an existing color coding scheme is in use, 
match the existing color coding if it is in accordance with the requirements of NFPA 
70.

c. Multiple control voltage source within one enclosure:  Provide individually color coded 
insulation for each control circuit within the enclosure to distinguish between control 
sources.  Maintain color coding between source and common enclosure.  Example: 
Fan 1 control voltage-purple, Fan 2 control voltage-yellow, Fan 3 control voltage-
orange.

2.7 WIRING DEVICES
A. Manufacturers

1. Cooper Wiring Devices:  www.cooperwiringdevices.com.
2. GE Industrial:  www.geindustrial.com.
3. Leviton Manufacturing, Inc:  www.leviton.com.

B. Receptacles
1. Receptacles:  Heavy duty, complying with NEMA WD 6 and WD 1.

a. Device Body:  Ivory plastic.
b. Configuration:  NEMA WD 6, type as specified and indicated.

2. Convenience Receptacles:  Type 5 to 20.
3. Duplex Convenience Receptacles.
4. GFCI Receptacles:  Convenience receptacle with integral ground fault circuit interrupter to 

meet regulatory requirements.
C. Wallplates

1. Weatherproof Cover Plates:  Thermoplastic weatherprooof whilein use type.



Nanuet Union Free School District Bid Set Issuance 
Nanuet High School Elevator Addition August 2, 2022
KSQ Design Project No. 2111005.01

BASIC ELECTRICAL MATERIALS AND METHODS 260508 - 6 of 10

2.8 FIRESTOPPING
A. Firestopping of all joints and penetrations in fire-resistance rated and smoke-resistant 

assemblies, whether indicated on drawings or not, and other openings indicated.
B. Fire Testing:  Provide firestopping assemblies of designs that provide the specified fire ratings 

when tested in accordance with methods indicated.
1. Listing in the current-year classification or certification books of UL, FM, or ITS (Warnock 

Hersey) will be considered as constituting an acceptable test report.
C. Comply with firestopping manufacturer's recommendations for temperature and conditions 

during and after installation.  Maintain minimum temperature before, during, and for 3 days after 
installation of materials.

D. Provide ventilation in areas where solvent-cured materials are being installed.
E. Firestopping Systems:  Any material meeting requirements.

1. Fire Ratings:  Use any system listed by UL or tested in accordance with ASTM E 814 that 
has F Rating equal to fire rating of penetrated assembly and minimum T Rating Equal to F 
Rating and that meets all other specified requirements.

F. Firestopping Materials
1. Firestopping Sealants:  Provide only products having lower volatile organic compound 

(VOC) content than required by South Coast Air Quality Management District Rule 
No.1168.

2. Elastomeric Silicone Firestopping:  Single or multiple component silicone elastomeric 
compound and compatible silicone sealant.

3. Foam Firestoppping:  Single or multiple component silicone foam compound.
4. Fibered Compound Firestopping:  Formulated compound mixed with incombustible non-

asbestos fibers.
5. Firestop Devices - Wrap Type:  Mechanical device with incombustible filler and collar, 

intended to be installed after penetrating item has been installed.
6. Intumescent Putty:  Compound that expands on exposure to surface heat gain.

PART 3  EXECUTION

3.1 GROUNDING AND BONDING INSTALLATION
A. Provide bonding to meet requirements described in Quality Assurance.
B. Equipment Grounding Conductor:  Provide separate, insulated green conductor within each 

feeder and branch circuit raceway.  Terminate each end on suitable lug, bus, or bushing.

3.2 LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES INSTALLATION
A. Examination

1. Verify that interior of building has been protected from weather.
2. Verify that mechanical work likely to damage wire and cable has been completed.
3. Verify that raceway installation is complete and supported.
4. Verify that field measurements are as indicated.

B. Preparation
1. Completely and thoroughly swab raceway before installing wire.

C. Installation
1. Install wire and cable securely, in a neat and workmanlike manner, as specified in NECA 

1.
2. Route wire and cable as required to meet project conditions.

a. Wire and cable routing indicated is approximate unless dimensioned.
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b. Include wire and cable of lengths required to install connected devices within 10 ft of 
location shown.

3. Use wiring methods indicated.
4. Pull all conductors into raceway at same time.
5. Use suitable wire pulling lubricant for building wire 4 AWG and larger.
6. Protect exposed cable from damage.
7. Support cables above accessible ceiling, using spring metal clips or metal cable ties to 

support cables from structure.  Do not rest cable on ceiling panels or support from ceiling 
system support wires or ceiling support grid.

8. Use suitable cable fittings and connectors.
9. Neatly train and lace wiring inside boxes, equipment, and panelboards.
10. Clean conductor surfaces before installing lugs and connectors.
11. Make splices, taps, and terminations to carry full ampacity of conductors with no 

perceptible temperature rise.
12. Use insulated spring wire connectors with plastic caps for copper conductor splices and 

taps, 10 AWG and smaller.
13. Identify and color code wire and cable.  Identify each conductor with its circuit number or 

other designation to provide a unique identifier.
14. Provide separate neutral conductor for each line-to-neutral branch circuit.  Provide full size 

neutrals for three phase 4 wire feeders.  Do not share neutrals between circuits.
15. Provide conductors in an individual raceway for each homerun indicated.  Do not share 

raceways between circuits unless otherwise indicated or approved.
16. Provide #12AWG for each phase conductor, #12 neutral, and #12 ground where 

conductor size is not indicated on the drawings.
17. Provide listed hangers and supports designed for wire and cables.  Attach hangers and 

supports from building structure or structural members.  Do not support wire and cables 
from other equipment, conduits, cables,  suspended ceiling grids, or suspended ceiling 
support wires.

D. Field Quality Control
1. Inspect and test in accordance with NETA STD ATS, except Section 4.

3.3 CONDUIT INSTALLATION
A. Examination

1. Verify that field measurements are as shown on drawings.
2. Verify routing and termination locations of conduit prior to rough-in.
3. Conduit routing is shown on drawings in approximate locations unless dimensioned.  

Route as required to complete wiring system.
B. Installation

1. Install conduit securely, in a neat and workmanlike manner, as specified in NECA 1.
2. Install steel conduit as specified in NECA 101.
3. Arrange supports to prevent misalignment during wiring installation.
4. Support conduit using coated steel or malleable iron straps, lay-in adjustable hangers, 

clevis hangers, and split hangers.
5. Group related conduits; support using conduit rack.  Construct rack using steel channel; 

provide space on each for 25 percent additional conduits.
6. Fasten conduit supports to building structure and surfaces.  Provide supports listed and 

intended for conduit hanging and support.
7. Do not support conduit with wire or perforated pipe straps.  Remove wire used for 

temporary supports.
8. Do not attach conduit to ceiling support wires or ceiling support grids.  Provide listed 

hangers and supports designed for conduit.  Attach hangers and supports to building 
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structure or structural members.  Do not support conduit from other equipment, conduits, 
or cables.

9. Arrange conduit to maintain headroom and present neat appearance.
10. Route exposed conduit parallel and perpendicular to walls.
11. Route conduit installed above accessible ceilings parallel and perpendicular to walls.
12. Route conduit in and under slab from point-to-point.
13. Maintain adequate clearance between conduit and piping.
14. Cut conduit square using saw or pipe cutter; de-burr cut ends.
15. Bring conduit to shoulder of fittings; fasten securely.
16. Install no more than equivalent of three 90 degree bends between boxes.  Use conduit 

bodies to make sharp changes in direction, as around beams.  Use hydraulic one shot 
bender to fabricate bends in metal conduit larger than 2 inch size.

17. Avoid moisture traps; provide junction box with drain fitting at low points in conduit system.
18. Provide suitable fittings to accommodate expansion and deflection where conduit crosses 

seismic.
19. Provide suitable pull string in each empty conduit except sleeves and nipples.
20. Use suitable caps to protect installed conduit against entrance of dirt and moisture.
21. Ground and bond conduit under provisions of this Section.
22. Provide an individual conduit run for each homerun indicated on the drawings.  Do not 

combine circuits into fewer conduits than indicated.
C. Interface with Other Products

1. Install conduit to preserve fire resistance rating of partitions and other elements, using 
materials and methods specified in sections for thermal and moisture protection.

2. Provide access panels for conduit installation in existing areas with hard-surface ceilings.  
Select access panels to match fire rating of existing ceiling.

3.4 BOX INSTALLATION
A. Examination

1. Verify locations of floor boxes and outlets in offices and work areas prior to rough-in.
B. Installation

1. Install boxes securely, in a neat and workmanlike manner, as specified in NECA 1.
2. Install in locations as shown on Drawings, and as required for splices, taps, wire pulling, 

equipment connections, and as required by NFPA 70.
3. Set wall mounted boxes at elevations to accommodate mounting heights for equipment 

served.  Match heights of existing wall boxes.
4. Orient boxes to accommodate wiring devices oriented per manufacturer's 

recommendations and to present a workmanlike appearance.
5. Maintain headroom and present neat mechanical appearance.
6. Coordinate installation of boxes and outlets with cabinetry and furniture.  Refer to 

architectural drawings.
7. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas 

only.
8. Inaccessible Ceiling Areas:  Install outlet and junction boxes no more than 6 inches from 

ceiling access panel or from removable recessed luminaire.  Provide ceiling access panels 
as required.

9. Install boxes to preserve fire resistance rating of partitions and other elements, using 
materials and methods specified in sections for thermal and moisture protection.

10. Coordinate mounting heights and locations of outlets mounted above counters, casework, 
benches, and backsplashes.  Refer to architectural drawings.

11. Use flush mounting outlet box in finished areas.
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12. Locate flush mounting box in masonry wall to require cutting of masonry unit corner only.  
Coordinate masonry cutting to achieve neat opening.

13. Do not install flush mounting box back-to-back in walls; provide minimum 6 inches 
separation.  Provide minimum 24 inches separation in acoustic rated  or fire rated walls.

14. Secure flush mounting box to interior wall and partition studs.  Accurately position to allow 
for surface finish thickness.

15. Do not fasten boxes to ceiling support wires.
16. Support boxes independently of conduit, except cast box that is connected to two rigid 

metal conduits both supported within 12 inches of box.
17. Use gang box where more than one device is mounted together.  Do not use sectional 

box.
18. Large Pull Boxes:  Use hinged enclosure in interior dry locations, surface-mounted cast 

metal box in other locations.  Provide internal wiring supports to secure cables.
C. Adjusting

1. Adjust flush-mounting outlets to make front flush with finished wall material.
2. Install knockout closures in unused box openings.

D. Cleaning
1. Clean interior of boxes to remove dust, debris, and other material.

3.5 HANGERS AND SUPPORT INSTALLATION
A. Installation

1. Install hangers and supports as required to adequately and securely support electrical 
system components, in a neat and workmanlike manner, as specified in NECA 1.
a. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.
b. Do not drill or cut structural members.

2. Rigidly weld support members or use hexagon-head bolts to present neat appearance 
with adequate strength and rigidity.  Use spring lock washers under all nuts.

3. Install surface-mounted cabinets and panelboards with minimum of four anchors.
4. In wet and damp locations use steel channel supports to stand cabinets and panelboards 

1 inch off wall.

3.6 ELECTRICAL IDENTIFICATION INSTALLATION
A. Preparation

1. Degrease and clean surfaces to receive nameplates and labels.
B. Installation

1. Install nameplates and labels parallel to equipment lines.
2. Secure nameplates to equipment front using screws.
3. Secure nameplates to inside surface of door on panelboard that is recessed in finished 

locations.

3.7 WIRING DEVICE INSTALLATION
A. Examination

1. Verify that outlet boxes are installed at proper height.
2. Verify that wall openings are neatly cut and will be completely covered by wall plates.
3. Verify that branch circuit wiring installation is completed, tested, and ready for connection 

to wiring devices.
B. Preparation

1. Provide extension rings to bring outlet boxes flush with finished surface.
2. Clean debris from outlet boxes.
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C. Installation
1. Install securely, in a neat and workmanlike manner, as specified in NECA 1.
2. Install devices plumb and level.
3. Install switches with OFF position down.
4. Install receptacles with grounding pole on bottom.
5. Connect wiring device grounding terminal to outlet box with bonding jumper.
6. Install decorative plates on switch, receptacle, and blank outlets in finished areas.
7. Connect wiring devices by wrapping conductor around screw terminal.

D. Adjusting and Cleaning
1. Adjust devices and wall plates to be flush and level.
2. Clean exposed surfaces to remove splatters and restore finish.

3.8 FIRESTOPPING INSTALLATION
A. Preparation

1. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter that could 
adversely affect bond of firestopping material.

2. Remove incompatible materials that could adversely affect bond.
B. Installation

1. Install materials in manner described in fire test report and in accordance with 
manufacturer's instructions, completely closing openings.

2. Do not cover installed firestopping until inspected by authority having jurisdiction.
3. Install labelling required by code.

C. Cleaning and Protection.
1. Clean adjacent surfaces of firestopping materials.
2. Protect adjacent surfaces from damage by material installation.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Circuit Breakers.

1.2 REFERENCES
A. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent Edition 

Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and 
Supplements.

1.3 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for circuit 

breakers, enclosures, and other installed components and accessories

PART 2  PRODUCTS

2.1 MANUFACTURERS
A. Match existing circuit breaker manufacturer.

2.2 CIRCUIT BREAKERS
A. Match existing make and model.
B. Compatible with existing panelboard.
C. Trip rating and number of poles as indicated on drawings.

2.3 ACCESSORIES
A. As required to complete installation:

PART 3  EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Install circuit breakers in existing panelboard(s) as indicated on drawings.
C. Provide updated typewritten circuit directory reflecting each branch circuit load.

3.2 FIELD QUALITY CONTROL
A. Perform field inspection and testing in accordance with Section 01400.

3.3 ADJUSTING
A. Measure steady state load currents at each panelboard feeder; rearrange circuits in the 

panelboard to balance the phase loads to within 10 percent of each other.  Maintain proper 
phasing for multi-wire branch circuits.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Enclosed safety switches.

1.2 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
B. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.
C. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum); 2013.
D. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems; 

2013.
E. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
F. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current Edition, 

Including All Revisions.
G. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current Edition, 

Including All Revisions.
H. UL 98 - Enclosed and Dead-Front Switches; Current Edition, Including All Revisions.
I. UL 869A - Reference Standard for Service Equipment; Current Edition, Including All Revisions.

1.3 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades.  Avoid placement of ductwork, piping, equipment, or 
other potential obstructions within the dedicated equipment spaces and within working 
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance 
requirements of the actual equipment to be installed.

3. Verify with manufacturer that conductor terminations are suitable for use with the conductors 
to be installed.

4. Notify Engineer of any conflicts with or deviations from Contract Documents. Obtain 
direction before proceeding with work.

1.4 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for enclosed 

switches and other installed components and accessories.
B. Project Record Documents:  Record actual locations of enclosed switches.
C. Maintenance Data:  Include information on replacement parts and recommended maintenance 

procedures and intervals.

1.5 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution 

requirements.
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 

this section with minimum three years documented experience.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20250
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20KS%201
http://www.netaworld.org/
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2050
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2050E
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2098
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20869A
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally 
Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

1.6 DELIVERY, STORAGE, AND HANDLING
A. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or 

heavy plastic cover to protect units from dirt, water, construction debris, and traffic.
B. Handle carefully in accordance with manufacturer's written instructions to avoid damage to 

enclosed switch internal components, enclosure, and finish.

1.7 FIELD CONDITIONS
A. Maintain ambient temperature between -22 degrees F and 104 degrees F during and after 

installation of enclosed switches.

PART 2  PRODUCTS

2.1 MANUFACTURERS
A. Eaton Corporation:  www.eaton.com/#sle.
B. Schneider Electric; Square D Products:  www.schneider-electric.us/#sle.
C. Siemens Industry, Inc:  www.usa.siemens.com/#sle.
D. Source Limitations:  Furnish enclosed switches and associated components produced by the 

same manufacturer as the other electrical distribution equipment used for this project and 
obtained from a single supplier.

2.2 ENCLOSED SAFETY SWITCHES
A. Description:  Quick-make, quick-break enclosed safety switches listed and labeled as complying 

with UL 98; heavy duty; ratings, configurations, and features as indicated.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless otherwise indicated, provide products suitable for continuous operation under the 

following service conditions:
1. Altitude:  Less than 6,600 feet.
2. Ambient Temperature: Between -22 degrees F and 104 degrees F.

D. Horsepower Rating:  Suitable for connected load.
E. Voltage Rating:  Suitable for circuit voltage.
F. Short Circuit Current Rating:

1. Provide enclosed safety switches, when protected by the fuses or supply side overcurrent 
protective devices to be installed, with listed short circuit current rating not less than the 
available fault current at the installed location as indicated on the drawings.

G. Enclosed Safety Switches Used for Service Entrance:  Listed and labeled as suitable for use as 
service equipment according to UL 869A.

H. Provide with switch blade contact position that is visible when the cover is open.
I. Fuse Clips for Fusible Switches:  As required to accept fuses indicated.

1. Where NEMA Class R fuses are installed, provide rejection feature to prevent installation of 
fuses other than Class R.

J. Conductor Terminations:  Suitable for use with the conductors to be installed.
K. Provide insulated, groundable fully rated solid neutral assembly where a neutral connection is 

required, with a suitable lug for terminating each neutral conductor.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2098
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%20869A
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L. Provide solidly bonded equipment ground bus in each enclosed safety switch, with a suitable lug 
for terminating each equipment grounding conductor.

M. Enclosures:  Comply with NEMA 250, and list and label as complying with UL 50 and UL 50E.
1. Environment Type per NEMA 250: Unless otherwise indicated, as specified for the following 

installation locations:
a. Indoor Clean, Dry Locations:  Type 1.
b. Outdoor Locations:  Type 3R.

2. Finish for Painted Steel Enclosures:  Manufacturer's standard, factory applied grey unless 
otherwise indicated.

N. Provide safety interlock to prevent opening the cover with the switch in the ON position with 
capability of overriding interlock for testing purposes.

O. Heavy Duty Switches:
1. Comply with NEMA KS 1.
2. Conductor Terminations:

a. Provide mechanical lugs unless otherwise indicated.
b. Lug Material:  Aluminum, suitable for terminating aluminum or copper conductors.

3. Provide externally operable handle with means for locking in the OFF position, capable of 
accepting three padlocks.
a. Provide means for locking handle in the ON position.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that the ratings of the enclosed switches are consistent with the indicated requirements.
C. Verify that mounting surfaces are ready to receive enclosed safety switches.
D. Verify that conditions are satisfactory for installation prior to starting work.

3.2 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Arrange equipment to provide minimum clearances in accordance with manufacturer's 

instructions and NFPA 70.
D. Install enclosed switches plumb.
E. Except where indicated to be mounted adjacent to the equipment they supply, mount enclosed 

switches such that the highest position of the operating handle does not exceed 79 inches above 
the floor or working platform.

F. Provide grounding and bonding on accordance with 260508.
G. Identify enclosed switches in accordance with Section 260553.

3.3 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Perform inspections and tests listed in NETA ATS, Section 7.5.1.1.
C. Correct deficiencies and replace damaged or defective enclosed safety switches or associated 

components.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20250
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2050
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%2050E
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20250
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20KS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://www.netaworld.org/
http://www.netaworld.org/
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3.4 ADJUSTING
A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended torque 

settings.

3.5 CLEANING
A. Clean dirt and debris from switch enclosures and components according to manufacturer's 

instructions.
B. Repair scratched or marred exterior surfaces to match original factory finish.

END OF SECTION
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PART 1  GENERAL

1.1 SECTION INCLUDES
A. Interior luminaires.
B. Drivers.

1.2 REFERENCE STANDARDS
A. 47 CFR 15 - Radio Frequency Devices; current edition.
B. IES LM-79 - Approved Method: Electrical and Photometric Measurements of Solid-State Lighting 

Products; 2008.
C. IES LM-80 - Approved Method: Measuring Luminous Flux and Color Maintenance of LED 

Packages, Arrays, and Modules; Illuminating Engineering Society; 2015.
D. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
E. NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; 2006.
F. NEMA 410 - Performance Testing for Lighting Controls and Switching Devices with Electronic 

Drivers and Discharge Ballasts; 2011.
G. NEMA LE 4 - Recessed Luminaires, Ceiling Compatibility; 2012.
H. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
I. UL 1598 - Luminaires; Current Edition, Including All Revisions.
J. UL 8750 - Light Emitting Diode (LED) Equipment for Use in Lighting Products; Current Edition, 

Including All Revisions.

1.3 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the installation of luminaires with mounting surfaces installed under other 
sections or by others. Coordinate the work with placement of supports, anchors, etc. 
required for mounting. Coordinate compatibility of luminaires and associated trims with 
mounting surfaces at installed locations.

2. Coordinate the placement of luminaires with structural members, ductwork, piping, 
equipment, diffusers, fire suppression system components, and other potential conflicts 
installed under other sections or by others.

3. Coordinate the placement of exit signs with furniture, equipment, signage or other potential 
obstructions to visibility installed under other sections or by others.

4. Notify Engineer of any conflicts or deviations from Contract Documents to obtain direction 
prior to proceeding with work.

1.4 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets including detailed 

information on luminaire construction, dimensions, ratings, finishes, mounting requirements, 
listings, service conditions, photometric performance, installed accessories, and ceiling 
compatibility; include model number nomenclature clearly marked with all proposed features.
1. LED Luminaires:

a. Include estimated useful life, calculated based on IES LM-80 test data.
b. Include IES LM-79 test report upon request.

http://www.ecfr.gov/
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=IES%20LM%2079
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=IES%20LM-80
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20NEIS%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NECA%20500
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20410
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20LE%204
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201598
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%208750
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=IES%20LM-80
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=IES%20LM%2079
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B. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use 
stipulated by product testing agency.  Include instructions for storage, handling, protection, 
examination, preparation, and installation of product.

C. Operation and Maintenance Data:  Instructions for each product including information on 
replacement parts.

D. Maintenance Materials:  Furnish the following for Nanuet Union Free School District's use in 
maintenance of project.
1. Extra Lenses and Louvers:  Two percent of total quantity installed for each type, but not less 

than one of each type.
2. Extra Drivers:  Two percent of total quantity installed for each type, but not less than one of 

each type.

1.5 QUALITY ASSURANCE
A. Comply with requirements of NFPA 70.
B. Conform to requirements of NFPA 70 .
C. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in 

this section with minimum three years documented experience.
D. Product Listing Organization Qualifications:  An organization recognized by OSHA as a Nationally 

Recognized Testing Laboratory (NRTL) and acceptable to authorities having jurisdiction.

1.6 DELIVERY, STORAGE, AND PROTECTION
A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting) and 

manufacturer's written instructions.
B. Keep products in original manufacturer's packaging and protect from damage until ready for 

installation.

1.7 FIELD CONDITIONS
A. Maintain field conditions within manufacturer's required service conditions during and after 

installation.

1.8 WARRANTY
A. Provide five year manufacturer warranty for all LED luminaires, including drivers and light 

engines.

PART 2  PRODUCTS

2.1 LUMINAIRE TYPES
A. Furnish products as indicated in luminaire schedule included on the drawings.

2.2 LUMINAIRES
A. Provide products that comply with requirements of NFPA 70.
B. Provide products that are listed and labeled as complying with UL 1598, where applicable.
C. Provide products that comply with requirements of NFPA 70 and NFPA 101.
D. Provide products listed, classified, and labeled as suitable for the purpose intended.
E. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets, 

ballasts, reflectors, lenses, housings and other components required to position, energize and 
protect the lamp and distribute the light.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%201598
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F. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring, 
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating 
system.

G. Provide products suitable to withstand normal handling, installation, and service without any 
damage, distortion, corrosion, fading, discoloring, etc.

H. Provide LED fixtures from a single manufacturer.
I. All Lighting Fixtures must be DLC or Energy Star Rated.
J. LED Luminaires:

1. Components:  UL 8750 recognized or listed as applicable.
2. Tested in accordance with IES LM-79 and IES LM-80.
3. LED Estimated Useful Life:  Minimum of 50,000 hours at 70 percent lumen maintenance, 

calculated based on IES LM-80 test data.
K. Luminaires Mounted in Continuous Rows:  Provide quantity of units required for length indicated, 

with all accessories required for joining and aligning.

2.3 DRIVERS
A. Ballasts/Drivers - General Requirements:

1. Provide drivers containing no polychlorinated biphenyls (PCBs).
2. Minimum Efficiency/Efficacy:  Provide drivers complying with all current applicable federal 

and state efficiency/efficacy standards.
3. Electronic Drivers:  Inrush currents not exceeding peak currents specified in NEMA 410.

2.4 ACCESSORIES
A. Threaded Rods for Suspended Luminaires:  Zinc-plated steel, minimum 1/4" size, field-painted as 

directed.

PART 3  EXECUTION

3.1 EXAMINATION
A. Verify that field measurements are as indicated.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and are 

properly sized to accommodate conductors in accordance with NFPA 70.
C. Verify that suitable support frames are installed where required.
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to 

luminaires.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.2 PREPARATION
A. Provide extension rings to bring outlet boxes flush with finished surface.
B. Clean dirt, debris, plaster, and other foreign materials from outlet boxes.

3.3 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 1 (general 

workmanship).
C. Install luminaires plumb and square and aligned with building lines and with adjacent luminaires.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=UL%208750
https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=IES%20LM%2079
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=IES%20LM-80
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=IES%20LM-80
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20410
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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D. Suspended Luminaires:
1. Install using the suspension method indicated, with support lengths and accessories as 

required for specified mounting height.
2. Provide minimum of two supports for each luminaire equal to or exceeding 4 feet nominal 

length, with no more than 4 feet between supports.
E. Exposed Grid Ceilings:  Support surface mounted luminaires in grid ceiling directly from building 

structure, minimum two 12 gauge support wires.
F. Install accessories furnished with each luminaire.
G. Make wiring connections to branch circuit using building wire with insulation suitable for 

temperature conditions within fixture; use flexible conduit.
H. Bond products and metal accessories to branch circuit equipment grounding conductor.

3.4 FIELD QUALITY CONTROL
A. Operate each luminaire after installation and connection to verify proper operation.
B. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or 

replace excessively noisy ballasts as determined by Engineer.

3.5 ADJUSTING
A. Aim and position adjustable luminaires to achieve desired illumination as indicated or as directed 

by Engineer. Secure locking fittings in place.
B. Exit Signs with Field-Selectable Directional Arrows:  Set as indicated or as required to properly 

designate egress path as directed by Engineer or authority having jurisdiction.

3.6 CLEANING
A. Clean surfaces according to NECA 500 (commercial lighting), NECA 502 (industrial lighting), and 

manufacturer's instructions to remove dirt, fingerprints, paint, or other foreign material and restore 
finishes to match original factory finish.

B. Clean electrical parts to remove conductive and deleterious materials.
C. Remove dirt and debris from enclosures.
D. Clean finishes and touch up damage.

3.7 CLOSEOUT ACTIVITIES
A. Demonstration:  Demonstrate proper operation of luminaires to Engineer, and correct deficiencies 

or make adjustments as directed.

3.8 PROTECTION
A. Protect installed luminaires from subsequent construction operations.

3.9 SCHEDULE - SEE DRAWINGS
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PART 2  PRODUCTS

1.1 FIRE ALARM SYSTEM
A. Fire Alarm System:  Provide modifications and extensions to the existing automatic fire detection and 

alarm system:
1. Provide all components necessary, regardless of whether shown in Contract Documents or not.
2. Protected Premises:  Entire building shown on drawings.
3. Comply with the following; where requirements conflict, order of precedence of requirements is as 

listed:
a. ADA Standards.
b. ICC / ANSI A117.1.
c. The requirements of the State Fire Marshal.
d. Applicable local codes.
e. Contract Documents (drawings and specifications).
f. NFPA 72; where the word "should" is used consider that provision mandatory; where conflicts 

between requirements require deviation from NFPA 72, identify deviations clearly on design 
documents.

4. Evacuation Alarm:  Single smoke zone;  general evacuation of entire premises.
5. Fire Alarm Control Unit:  Existing, located at location shown on drawings..

B. Supervising Stations and Fire Department Connections:
1. Public Fire Department Notification:  By remote supervising station.
2. Remote Supervising Station:  UL-listed central station under contract to facility.
3. Means of Transmission to Remote Supervising Station:  Digital alarm communicator transmitter 

(DACT), 2 telephone lines.
C. Circuits:

1. Initiating Device Circuits (IDC): Class B, Style A.
2. Signaling Line Circuits (SLC) Within Single Building:  Class B, Style 0.5.
3. Notification Appliance Circuits (NAC):  Class B, Style W.

D. Power Sources:
1. Primary:  Dedicated branch circuits of the facility power distribution system.
2. Secondary:  Storage batteries.
3. Capacity:  Sufficient to operate entire system for period specified by NFPA 72.
4. Each Computer System:  Provide uninterruptible power supply (UPS).

1.2 EXISTING COMPONENTS

1.3 FIRE SAFETY SYSTEMS INTERFACES
A. Supervision:  Provide supervisory signals in accordance with NFPA 72 for the following:
B. Alarm:  Provide alarm initiation in accordance with NFPA 72 for the following:

1. Manual fire alarm pull station.
2. Smoke detectors.
3. Heat detectors.

C. Elevators:
1. Elevator lobby, hoistway, and machine room smoke detectors:  Elevator recall for fire fighters' 

service.
2. Elevator Machine Room Heat Detector:  Shut down elevator power prior to hoistway sprinkler 

activation.

http://www.ada.gov/
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2072
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2072
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2072
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2072
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1.4 COMPONENTS
A. General:

1. Provide flush mounted units where installed in finish areas; in unfinished areas, surface mounted 
unit are acceptable.

2. Provide legible, permanent labels for each control device, using identification used in operation and 
maintenance data.

B. Fire Alarm Control Units:  Analog, addressable type; listed, classified, and labeled as suitable for the 
purpose intended.

C. Master Control Unit:  Existing EST-3.
D. Addressable Modules:

1. Unless otherwise indicated, use addressable modules only in clean, dry, indoor, nonhazardous 
locations.

2. Monitor Modules:  Unless devices are explicitly permitted to be connected together as zone, provide 
separate addressable monitor module for each conventional dry-contact input device in order to be 
individually identifiable by addressable fire alarm control unit.

3. Control Modules:  Provide as indicated or as required for selective control of notification appliances.
4. Relay Modules:  Provide as indicated or as required to perform necessary functions via dry-contact 

interface. Where load exceeds module contact rating, provide accessory power isolation relays 
suitable for load as required.

E. Manual Fire Alarm Stations:
1. Semi-Flush mounted, single action manual station with break-glass rod and manufacturer's standard 

backbox.
2. Each manual station shall store the address of that unit.

F. Analog Smoke and Heat Sensors:
1. Analog Photo Sensors:

a. Each sensor shall store the sensor address and operating characteristics in non-volatile 
memory at the sensor.  Sensor shall use a threshold received from the control unit to 
determine when an alarm condition exists.

b. Each sensor shall have two alarm LED's for 360 degree viewing. The alarm LED's shall flash 
when communicating with the control panel and shall illuminate steady during alarm conditions.

c. Sensitivity settings for photoelectric sensors shall be set and displayed on the LCD in percent 
obscuration per foot.

d. Each sensor shall be capable of compensating for dust and dirt accumulation within the 
sensing chamber.

e. A calibrated light source shall be used to calibrate the fire level of the photoelectric sensor. 
Sensors which use a fixed fire level limit are not acceptable.

f. Provide two-wire detector with common power supply and signal circuits.
2. Analog Thermal Sensors:

a. Each sensor shall store the sensor address and operating characteristics in non-volatile 
memory at the sensor; sensor shall use a threshold received from the control unit to determine 
when an alarm condition exists.

b. Each sensor shall have two alarm LED's for 360 degree viewing. The alarm LED's shall flash 
when communicating with the control panel and shall illuminate steady during alarm conditions.

c. Sensitivity settings for thermal sensors shall be set and displayed on the LCD in degrees 
fahrenheit. The set point for the thermal sensor shall be adjustable between 135 degrees and 
200 degrees. The thermal detector shall operate on a combination rate of rise and fixed 
temperature principle adjustable at the fire alarm panel.
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G. Peripheral Fire Alarm Equipment:
1. Fast Response Contact Module:

a. Contact modules shall provide monitoring of dry contacts as initiating devices.
b. Each module shall store the sensor address and operating characteristics in non-volatile 

memory at the module.
c. Mount module to a standard junction box and provide visual indication of status via a status 

LED. Optional mounting shall be available to allowing mounting the module in a junction box 
with a monitored contact.

2. Supervised Output Module:
a. Each supervised output module shall be rated to operate listed notification appliances.
b. Circuit shall be rated for 2.0 amps at 24 VDC.
c. Each module shall store the sensor address and operating characteristics in non-volatile 

memory at the module.
d. Each module shall operate under up to 16 different conditions occurring in the system. These 

conditions include combining various zones and zone states.
3. Dual Relay Module:

a. Module shall provide two independently operating and configurable relays.
b. Each relay shall be rated for 2.0 amps at 24 VDC.
c. Each module shall store the sensor address and operating characteristics in non-volatile 

memory at the module.
d. Each module shall operate under up to 16 different conditions occurring in the system. These 

conditions include combining various zones and zone states.
e. Module shall operate both relays without requiring a separate power source.

H. Fire Alarm Notification Appliances:
1. Strobes:  NFPA 72 lamp and flasher with red lettered "FIRE" on clear clear lens.

a. Meeting requirements of NFPA/ANSI standards and ADA Accessibility Guidelines.
b. Minimum rating of  15 candela field adustable up to 110 candela including 30, 60, and 75 

candela.
1) Slash ratings such as 15/30 15/75 shall not be acceptable, device must carry full rating in 

both viewing directions.
c. 177 candela for "sleeping roooms".

2. Horns:  NFPA 72 Flush type fire alarm horn.
a. Minimum rating of 85 decibels, field adjustable up to 95 decibels.

3. Horn/Strobes.
a. Combination units with minimum ratings of horn and strobe units specified.

I.
J. Initiating Devices:

1. Addressable Systems:
a. Addressable Devices:  Individually identifiable by addressable fire alarm control unit.
b. Provide suitable addressable interface modules as indicated or as required for connection to 

conventional (non-addressable) devices and other components that provide a dry closure 
output.

K. Notification Appliances:
1. Combination Horn/Strobes:  Provide 5% extra devices or quantity below, whichever is larger.

a. Provide 1 extra.
2. Combination Speaker/Strobes:  Provide 5% extra devices or quantity below, whichever is larger.

a. Provide 1 extra.
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L. Surge Protection:  In accordance with IEEE C62.41.2 category B combination waveform and NFPA 70; 
except for optical fiber conductors.

M. Locks and Keys:  Deliver keys to Nanuet Union Free School District.
N. Instruction Charts:  Printed instruction chart for operators, showing steps to be taken when a signal is 

received (normal, alarm, supervisory, and trouble); easily readable from normal operator's station.
1. Frame:  Stainless steel or aluminum with polycarbonate or glass cover.
2. Provide one for each control unit where operations are to be performed.
3. Obtain approval of Nanuet Union Free School District prior to mounting; mount in location 

acceptable to Nanuet Union Free School District.
4. Provide extra copy with operation and maintenance data submittal.

PART 3  EXECUTION

2.1 INSTALLATION
A. Install in accordance with applicable codes, NFPA 72, NFPA 70, and Contract Documents.
B. Conceal all wiring, conduit, boxes, and supports where installed in finished areas.
C. Obtain Nanuet Union Free School District's approval of locations of devices, before installation.
D. Install instruction cards and labels.

2.2 INSPECTION AND TESTING FOR COMPLETION
A. Notify Nanuet Union Free School District 7 days prior to beginning completion inspections and tests.
B. Notify authorities having jurisdiction and comply with their requirements for scheduling inspections and 

tests and for observation by their personnel.
C. Provide the services of the installer's supervisor or person with equivalent qualifications to supervise 

inspection and testing, correction, and adjustments.
D. Prepare for testing by ensuring that all work is complete and correct; perform preliminary tests as 

required.
E. Provide all tools, software, and supplies required to accomplish inspection and testing.
F. Perform inspection and testing in accordance with NFPA 72 and requirements of local authorities; 

document each inspection and test.
G. Correct defective work, adjust for proper operation, and retest until entire system complies with Contract 

Documents.

2.3 CLOSEOUT
A. Closeout Demonstration:  Demonstrate proper operation of all functions to Nanuet Union Free School 

District.
1. Be prepared to conduct any of the required tests.
2. Have at least one copy of operation and maintenance data, preliminary copy of project record 

drawings, input/output matrix, and operator instruction chart(s) available during demonstration.
3. Have authorized technical representative of control unit manufacturer present during demonstration.
4. Demonstration may be combined with inspection and testing required by authority having 

jurisdiction; notify authority having jurisdiction in time to schedule demonstration.
5. Repeat demonstration until successful.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=IEEE%20C62.41.2
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2072
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2072
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B. Substantial Completion of the project cannot be achieved until inspection and testing is successful and:
1. Approved operating and maintenance data has been delivered.
2. All aspects of operation have been demonstrated to Nanuet Union Free School District.
3. Final acceptance of the fire alarm system has been given by authorities having jurisdiction.

END OF SECTION
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SECTION 31 10 00 – SITE CLEARING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes 

1. Protecting existing trees and vegetation to remain. 

2. Removal of trees, shrubs, designated plant life and vegetation. 

3. Removal of topsoil and subsoil, rough grading and site contouring. 

4. Clearing and grubbing. 

5. Removal of above and below grade improvements (including utilities) and surface debris. 

1.2 SUBMITTALS 

A. Pre-Construction photographs sufficiently detailed, of existing conditions of trees, adjoining 

construction, and site improvements.  Submit before work begins. 

B. Submit plan indicating proposed trees to be removed or trimmed to District and Construction 

Manager for review prior to commencement of work.  

1.3 RELATED WORK SPECIFIED ELSEWHERE 

A. Contract Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

B. Section 02 33 13: Underground Utility Locator Services 

C. Section 31 20 00: Earth Moving 

D. Section 31 25 00: Erosion and Sedimentation Controls 

1.4 QUALITY ASSURANCE 

A. Comply with hauling and disposal regulations of authorities having jurisdiction. 

1.5 DEFINITIONS 

A. Topsoil: Natural or cultivated surface-soil layer containing organic matter and sand, silt, and clay 

particles; friable, pervious, and black or a darker shade of brown, gray, or red than underlying 

subsoil; reasonably free of subsoil, clay lumps, gravel, and other objects more than 2 inches in 

diameter; and free of subsoil and weeds, roots, toxic materials, or other non-soil. 
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B. Clearing: Removal of trees, shrubs, bushes, and other organic matter found at or above original 

ground level. 

C. Remove:  Remove existing items from site and legally dispose of them off-site, unless indicated to 

be removed and reinstalled. Removal shall be completed daily. 

D. Existing to Remain: Existing items that are not to be removed and that are not otherwise indicated 

to be removed or removed and reinstalled. 

1.6 PROJECT CONDITIONS 

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or 

used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 

permission from the District and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by authorities 

having jurisdiction. 

3. Provide clear and appropriate signage for alternate routes and proper notice to people. 

B. Maintain access to existing adjacent areas of the building, walkways, roads, and other adjacent 

occupied or used facilities. 

1. Do not close or obstruct adjacent areas of the building, walkways, roads, or other occupied or 

used facilities without agreement with the District and written permission from authorities 

having jurisdiction. 

C. Utility Locator Service: See Specification Section 023313 Underground Utility Locator Services. 

D. Hazardous Materials:   

1. If materials suspected of containing hazardous materials are encountered, do not disturb; 

immediately notify Architect and District. Hazardous materials shall be removed as per the 

characterization of hazard and disposed of in accordance with NYSDEC requirements. 

E. Storage of removed items or materials on-site will not be permitted, unless indicated to be removed 

and stockpiled on site. 

F. Utility Service: Maintain existing utilities in service and protect them against damage during 

selective demolition operations. 

G. Do not commence site clearing and demolition operations until temporary erosion and 

sedimentation control measures are in place. 

1.7 MATERIAL OWNERSHIP 

A. Except for items or materials indicated to be stockpiled, reused, reinstalled, or otherwise indicated 

to remain on the District's property, demolished materials shall become Contractor's property and 

shall be removed from Project site. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION  

3.1 PREPARATION AND PROTECTION 

A. Protect and maintain benchmarks and survey control points from disturbance during construction. 

Damaged or lost benchmark, monuments and survey control points shall be replaced by a licensed 

New York State Registered Land Surveyor at the Contractor’s expense.  

B. Survey existing conditions and correlate with requirements indicated to determine extent of 

selective demolition required. 

C. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to District. 

D. Identify trees to be removed and trimmed and confirm with District and Landscape Architect prior 

to any demolition. 

E. When unanticipated conflicts with intended function or design are encountered, investigate and 

measure the nature and extent of conflict. Promptly submit a written report to Engineer. 

F. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations 

to ensure minimum interference with adjacent areas of the building, roads, streets, walks, 

walkways, and other adjacent occupied and used facilities. 

1. Do not close or obstruct adjacent areas of the building, streets, walks, walkways, or other 

adjacent occupied or used facilities without permission from District and authorities having 

jurisdiction.  Provide alternate routes around closed or obstructed traffic ways if required by 

governing regulations. 

2. Erect temporary protection, such as walks, ramps, fences, and railings where required to 

permit safe passage of people and vehicles.    

3. Protect existing building elements, appurtenances, and items to remain. 

G. Identify and protect existing utilities to remain. 

H. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by District or others, 

unless permitted under the following conditions and then only after arranging to provide temporary 

utility services according to requirements indicated: 

1. Notify Engineer not less than two days in advance of proposed utility interruptions. 

2. Do not proceed with utility interruptions without Engineer's written permission. 

I. Tree Protection: Erect and maintain a temporary fence around drip line of individual trees or around 

perimeter drip line of groups of trees to remain.  Remove fence when construction is complete. 

1. Do not store construction materials, debris, or excavated material within drip line of remaining 

trees. 
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2. Do not permit vehicles, equipment, or foot traffic within drip line of remaining trees. 

3. Do not excavate within drip line of trees, unless otherwise indicated. 

J. Temporary Facilities: Provide temporary barricades and other protection required to prevent injury 

to people, damage to buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area. 

K. Temporary Shoring: Provide and maintain shoring, bracing, or structural support to preserve 

stability and prevent movement, settlement, or collapse of construction to remain, and to prevent 

unexpected or uncontrolled movement or collapse of construction being demolished. 

1. Strengthen or add new supports when required during progress of selective demolition.  

3.2 CLEARING AND GRUBBING 

A. Install erosion control measures as indicated on the Contract Drawings prior to commencement of 

clearing and grubbing. Repair and/or replace erosion control devices immediately if damaged 

during clearing and grubbing. 

B. Remove obstructions, grass, and other vegetation to permit installation of new construction. 

Removal includes digging out stumps and obstructions and grubbing roots. 

C. Do not remove trees, shrubs, and other vegetation unless indicated to be removed. 

1. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that 

are damaged by construction operations. 

D. Completely remove stumps, roots, obstructions, and debris extending to a depth of 18 inches below 

exposed subgrade. 

E. Carefully grub within drip line of remaining trees. 

F. Fill depressions caused by clearing and grubbing operations with satisfactory soil material, unless 

further excavation or earthwork is indicated. 

1. Place fill material in horizontal layers not exceeding 8-inch loose depth and compact each 

layer to a density equal to adjacent original ground. 

3.3 REMOVAL AND DISPOSAL 

A. Removal: 

1. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and 

waste materials, including trash and debris, and legally dispose of them off District's property. 

B. Burning:  Do not burn demolished materials.  

C. Disposal:  Transport demolished materials off District's property and legally dispose of them. 

D. Dumping: No dumping shall be allowed in any stream, corridor, wetlands, surface waters, or at 

unspecified locations or at locations not approved by the Engineer or regulatory agencies. 
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3.4 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and as necessary to facilitate 

new construction. 

3.5 ROUGH GRADING 

A. Identify required lines, levels, contours, and datum. 

B. Identify known underground, above ground, and aerial utilities.  Stake and flag locations. 

C. Notify utility companies to paint out utility locations. 

D. Excavate topsoil and subsoil from areas to be further excavated, re-landscaped, or re-graded. 

E. Stockpile topsoil and subsoil in designated area(s). 

END OF SECTION 31 10 00 
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SECTION 31 20 00 – EARTH MOVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes 

1. Preparing subgrades for structures and grasses. 

2. Excavating and backfilling trenches for utilities and structures. 

1.2 SUBMITTALS 

A. Material Test Reports: Classification according to ASTM D 2487, laboratory compaction curve 

according to ASTM D 1557 and certified gradation analysis according to ASTM C 136 for each soil 

material proposed for fill and backfill. 

B. Product Data: Provide data on any geotextiles and warning tapes used.  

C. Preexcavation Photographs or Videotape: Show existing conditions of adjoining construction and 

site improvements, including finish surfaces that might be misconstrued as damage caused by 

earth-moving operations. Submit before earth moving begins. 

1.3 RELATED WORK SPECIFIED ELSEWHERE 

A. Contract Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

B. Section 31 20 00: Site Clearing 

C. Section 31 23 19: Dewatering 

D. Section 31 25 00: Erosion and Sedimentation Controls 

E. Section 33 41 00:  Storm Utility Drainage Piping 

F. Section 33 49 00: Storm Drainage Structures 

1.4 DEFINITIONS 

A. Backfill: Soil material used to fill an excavation. 

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to support 

sides of pipe. 

2. Final Backfill: Backfill placed over initial backfill to fill a trench. 

B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving. 
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C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying 

pipe. 

D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill. 

E. Excavation: Removal of material encountered above subgrade elevations and to lines and 

dimensions indicated. 

F. Fill: Soil materials used to raise existing grades. 

G. Earth Excavation: The removal of all surface and subsurface material not classified as rock (as 

defined below). 

H. Rock: Limestone, sandstone, shale, granite, and similar material in solid beds or masses in its 

original or stratified position which can be removed only by blasting operations, drilling, wedging, 

or use of pneumatic tools, and boulders with a volume greater than 1.0 cubic yard.  Concrete 

building foundations and concrete slabs, not indicated, with a volume greater than 1.0 cubic yard 

shall be classified as rock. 

1. Materials which can be loosened with a pick or backhoe, frozen materials, soft laminated shale 

or hardpan, pavements, curbs, and similar materials shall be classified as earth excavation. 

I. Subgrade Surface: Surface upon which pavements, pads, walks, curbs, or topsoil is placed. 

J. Subbase Surface: Surface above the subgrade surface. 

K. Maximum Density: The dry unit weight in pounds per cubic foot of the soil at "Optimum Moisture 

Content" when determined by ASTM D 1557 (Method C), and ASTM D 6938 as modified by 

NYSDOT in Manual GTM-10. 

L. Lawn Areas: Areas not covered by structures, walks, roads, paving, or parking. 

M. Unauthorized Excavation: The removal of material below required elevations indicated on the 

Contract Drawings or beyond lateral dimensions indicated or specified without specific written 

direction by the Engineer. 

1.5 PROJECT CONDITIONS 

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or 

used facilities during earth-moving operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 

permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 

authorities having jurisdiction. 

B. Existing Utilities: Locate existing underground utilities in area of Work before starting earthwork 

operations. Where utilities are to remain in place, provide adequate means of protection during 

earthwork operations. 

1. If uncharted, or incorrectly charted, piping or other utilities are encountered during excavation, 

consult utility owner and Engineer immediately for directions. Cooperate with Owner, and 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET HIGH SCHOOL ELEVATOR ADDITION 
KSQ DESIGN PROJECT NO. 2111005.01 

 

               BID SET ISSUANCE  
AUGUST 2, 2022 

 

 

 

EARTH MOVING 31 20 00-3 of 10 

 

public and private utility companies to keep their respective services and facilities in operation. 

Repair damaged utilities as required by utility owner. 

2. Do not interrupt existing utilities serving facilities occupied by Owner or others, during 

occupied hours, except when permitted in writing by Engineer and then only after acceptable 

temporary utility services have been provided. 

3. Provide minimum of 48-hour notice to Engineer and receive written notice to proceed before 

interrupting any utility. 

4. Demolish and completely remove from site existing underground utilities indicated to be 

removed. Coordinate with utility companies for shutoff of services if lines are active. 

C. Cold Weather Requirements:  

1. Do not backfill with any frozen soil materials. 

1.6 QUALITY ASSURANCE 

A. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E 329 and ASTM D 3740 

for testing indicated. 

B. Routine testing of existing soils and compacted material for compliance with these Specifications 

shall be performed by a testing agency acceptable to Engineer. 

C. Compacted material that does not meet density requirements shall be removed and/or re-

compacted, and retested. 

1.7 DELIVERY AND STORAGE 

A. Deliver and store materials in a manner to prevent contamination or segregation. 

1.8 PROTECTION 

A. Shoring and Sheeting: Provide shoring and bracing as required by OSHA, 29 CFR Part 1926 

(Subpart P).  Contractor is responsible for obtaining design of support of excavation by a licensed 

Engineer in the State of NY, as required. 

B. Dewatering: See Specification Section 31 23 19.   

C. Protection and Restoration of Surfaces: Protect newly graded areas from traffic, erosion, and 

settlements. Repair and reestablish damaged or eroded slopes, elevations or grades and restore 

surface construction prior to acceptance. Protect existing streams, ditches and storm drain inlets 

from water-borne soil by means of straw bale dikes. Conduct work in accordance with NYS DEC 

requirements.  Refer to Section 312500:  Erosion and Sedimentation Control for more information. 

1.9 PROTECTION OF PROPERTY 

A. Protect structures, utilities, pavements, and other facilities from damage caused by settlement, 

lateral movement, undermining, washout, and other hazards created by earthwork operations. 
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B. Perform excavation by hand within dripline of large trees to remain. Protect root systems from 

damage or dryout to the greatest extent possible. Maintain moist condition for root system and 

cover exposed roots with moistened burlap. 

PART 2 - PRODUCTS  

2.1 MATERIALS 

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not available 

from excavations. 

B. Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to ASTM 

D 2487, or a combination of these groups; free of rock or gravel larger than 3 inches in any 

dimension, debris, waste, frozen materials, vegetation, and other deleterious matter. 

C. Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT 

according to ASTM D 2487, or a combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum 

moisture content at time of compaction 

D. Suitable Material (Fill and Backfill for Landscaped Areas):  Material consisting of mineral soil 

(inorganic), blasted or broken rock and similar materials of natural or man-made origin, including 

mixtures thereof.  Maximum particle size will not exceed 1/3 of the specified layer thickness prior 

to compaction.  NOTE:  Material containing cinders, industrial waste, sludge, building rubble, land 

fill, muck, and peat will be considered unsuitable for fill and backfill. Topsoil and organic silt may 

be used as suitable material in landscaped areas provided it is placed in the top layer of the 

subgrade surface. 

E. NYSDOT Select Granular Fill:  Material shall be a sand and gravel mixture substantially free from 

silt, clay, shale.  The material shall not contain organic matter, frozen sections, slag, cinders, ashes, 

rubbish, other foreign material or deleterious matters.  This soil material shall be used as a general 

fill where as required on the Contract Drawings.  The material shall be approved by the Engineer 

and conform to the following gradation: 

NYSDOT Select Granular Fill 

U.S. Sieve Designation 

% by weight passing square 

opening 

4 inch 100% 

No. 40 0% - 70% 

No. 200 0% - 15% 

1. Magnesium Sulfate Soundness Test: Materials exceeding 30% will be rejected. 

F. Pipe Bedding and Pipe Zone Backfill:  Material shall be a sand or a mixture of crushed stone and 

gravel, free of soft, nondurable particles, elongated particles or other deleterious matters.  Material 

shall not contain organic matter, frozen sections, slag, cinders, ashes, rubbish, or other foreign 

material.  The material shall be approved by the Engineer and conform to the following gradation: 

Sand 

U.S. Sieve Designation 

% by weight passing square 

opening 

3/4 inch 100% 

No. 40 0% - 70% 
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Sand 

U.S. Sieve Designation 

% by weight passing square 

opening 

No. 200 0% - 10% 

G. Trench Backfill:  Material shall be a natural run-of-bank (ROB) or processed gravel, free of soft, 

nondurable particles, elongated particles or other deleterious matters.  Material shall not contain 

organic matter, frozen sections, slag, cinders, ashes, rubbish, or other foreign material.  The 

material shall be approved by the Engineer and conform to the following gradation: 

Processed Gravel 

U.S. Sieve Designation 

% by weight passing square 

opening 

4 inch 100% 

No. 40 0% - 70% 

No. 200 0% - 10% 

H. NYSDOT No. 2 Crushed Stone per NYSDOT Standard Specification Table 703-4: Crushed stone 

shall be washed. Material shall be substantially free from silt, clay and organic matter. It shall not 

contain frozen sections, slag, cinders, ashes, rubbish, other foreign material and deleterious 

matters. The material shall be approved by the Engineer and conform to the following gradation: 

U.S. Sieve Designation % by weight passing square 

opening 

1 1/2 inch 100% 

1 inch 90% - 100% 

1/2 inch 0% - 15% 

No. 200 0% - 1% 

2.2 GEOTEXTILES: 

A. Separation Fabric: Mirafi, Inc. 140N, or approved equivalent. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 

settlement, lateral movement, undermining, washout, and other hazards created by earth moving 

operations. 

B. Protect and maintain erosion and sedimentation controls during earth moving operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary 

protection before placing subsequent materials. 

3.2 EXCAVATION, GENERAL 

A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface 

and subsurface conditions encountered. Unclassified excavated materials may include rippable 

rock, soil materials, and obstructions which can be removed with a Late Model, Track-mounted 
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hydraulic excavator, equipped with a 42” wide short tip radius rock bucket, rated not less than 

150hp flywheel power. No changes in the Contract Sum or the Contract Time will be authorized for 

rock excavation or removal of obstructions defined as unclassified excavation. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and 

rock, replace with satisfactory soil materials. 

2. Earth excavation includes excavating pavements and obstructions visible on surface; 

underground structures, utilities, and other items indicated to be removed; together with soil, 

boulders, and other materials not classified as rock. 

B. Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be classified 

as rock. Do not excavate rock until it has been classified, measured and examined by Engineer or 

Construction Manager. The Contract Sum will be adjusted for rock excavation according to unit 

prices included in the Contract Documents. Changes in the Contract Time may be authorized for 

rock excavation. 

3.3 EXCAVATION FOR STRUCTURES 

A. Excavate surfaces under structures to indicated lines, cross sections, elevations, and subgrades. 

3.4 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost 

line, or as shown in the Contract Documents. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 

conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or 

conduit unless otherwise indicated. 

1. Clearance: 12 inches each side of pipe or conduit. 

C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of 

pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of 

pipes and for joints, fittings, and bodies of conduits. Remove projecting stones and sharp objects 

along trench subgrade. 

1. For pipes and conduit less than 6 inches in nominal diameter, hand-excavate trench bottoms 

and support pipe and conduit on an undisturbed subgrade. 

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to 

support bottom 90 degrees of pipe or conduit circumference. Fill depressions with tamped 

sand backfill. 

3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support 

conduit on an undisturbed subgrade. 

4. Excavate trenches 6 inches deeper than bottom of pipe and conduit elevations, or as shown 

in the Contract Drawings, to allow for bedding course. Hand-excavate deeper for bells of pipe 
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3.5 SUBGRADE INSPECTION 

A. Notify Engineer or Inspector when excavations have reached required subgrade. 

B. If Engineer or Inspector determines that unsatisfactory soil is present, continue excavation and 

replace with compacted backfill or fill material as directed. 

C. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 

construction activities, as directed by Engineer, without additional compensation. 

3.6 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of 

concrete foundation or footing to excavation bottom, without altering top elevation. Lean concrete 

fill, with 28-day compressive strength of 2500 psi, may be used when approved by Engineer. 

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by 

Engineer. 

3.7 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. Place, 

grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of 

remaining trees. 

2. Maintain erosion control measures as described in Section 312500:  Erosion and 

Sedimentation Controls. 

3.8 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 

waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 

3. Testing and inspecting underground utilities. 

4. Removing concrete formwork. 

5. Removing trash and debris. 

6. Removing temporary shoring and bracing, and sheeting as specified by pertinent OSHA 

regulations and in conformance with any approved SOE designs. 

7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 
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3.9 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact pipe bedding course on trench bottoms and where indicated. Shape pipe 

bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, 

fittings, and bodies of conduits.  

C. Backfill voids with satisfactory soil while removing shoring and bracing. 

D. Place and compact initial pipe zone backfill, free of particles 3/4 inch or larger, to a height of 12 

inches over the pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides 

and along the full length of piping or conduit to avoid damage or displacement of piping or 

conduit. Coordinate backfilling with utilities testing. 

E. Place and compact final trench backfill to final subgrade elevation. 

F. Install detectable warning tape directly above utilities, 12 inches below finished grade. 

3.10 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 

material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as indicated on plans: 

1. Under grass and planted areas, use satisfactory soil material. 

2. To fill over excavations at structures, use select granular fill soil material. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.11 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 

compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or 

ice. 

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds 

optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight. 

3.12 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material 

compacted by heavy compaction equipment, and not more than 6 inches in loose depth for material 

compacted by hand-operated tampers. 
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B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and 

uniformly along the full length of each structure. 

C. Compact each layer of fill and backfill for the following area classifications to the percentage of 

maximum density specified below and at a moisture content suitable to obtain the required 

densities, but at not less than 3 percent drier or more than 2 percent wetter than the optimum 

content as determined by ASTM D1557 (Modified Proctor), at the following test intervals. 

1. Landscaped Areas: 90 percent, (1) test per lift for every 10,000 sf. 

2. Pipe Bedding: 95 percent, (1) test per lift for every 100 linear foot of pipe. 

3. Pipe Zones: 95 percent, refer to appropriate area for testing frequency. 

3.13 DEWATERING 

A. See Specification Section 31 23 19. 

3.14 EXPLOSIVES 

A. Explosives: Do not use explosives. 

3.15 GRADING 

A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply 

with compaction requirements and grade to cross sections, lines, and elevations indicated.  

1. Provide a smooth transition between adjacent existing grades and new grades. 

2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances. 

B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. 

Finish subgrades to required elevations within the following tolerances: 

1. Grass or Unpaved Areas: Plus or minus 1 inch. 

3.16 FIELD QUALITY CONTROL 

A. Special Inspections: The Owner shall engage a qualified special inspector shall perform the 

following special inspections:  

1. Determine prior to placement of fill that site has been prepared in compliance with 

requirements. 

2. Determine that fill material and maximum lift thickness comply with requirements. 

3. Determine, at the required frequency, that in-place density of compacted fill complies with 

requirements. 

B. Testing Agency: A qualified geotechnical engineering testing agency (in accordance with ASTM E 

329 and ASTM D 3740) shall perform tests and inspections. 
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C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with 

subsequent earth moving only after test results for previously completed work comply with 

requirements. 

D. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 

compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth 

required; recompact and retest until specified compaction is obtained. 

3.17 PROTECTION 

A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free 

of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 

surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 

construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Engineer; reshape and 

recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill 

with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and 

eliminate evidence of restoration to greatest extent possible. 

3.18 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or 

spread soil as directed by Engineer. 

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally dispose 

of them off Owner's property.  Comply with hauling and disposal regulations of authorities 

having jurisdiction. 

END OF SECTION 31 20 00 
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SECTION 31 23 19 – DEWATERING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Construction dewatering. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. Contract Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

B. Section 31 20 00: Earth Moving 

C. Section 31 25 00: Erosion and Sediment Control 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Shop Drawings: For dewatering system, prepared by or under the supervision of a qualified 
professional engineer. 

B. Dewatering Plan: Submit to Engineer for review and approval. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field Quality-Control Submittals: 

1. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Qualifications: 

1. Installer: An experienced installer that has specialized in design of dewatering systems 
and dewatering work. 

2. Land Surveyor: A professional land surveyor who is legally qualified to practice in state 
where Project is located. 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET HIGH SCHOOL ELEVATOR ADDITION 
KSQ DESIGN PROJECT NO. 2111005.01 

 

               BID SET ISSUANCE  
AUGUST 2, 2022 

 

 

DEWATERING  31 23 19 - 2 of 4 

1.7 FIELD CONDITIONS 

A. Survey Work: Engage a qualified land surveyor or professional engineer to survey adjacent 
existing buildings, structures, and site improvements; establish exact elevations at fixed points to 
act as benchmarks. Clearly identify benchmarks and record existing elevations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Dewatering Performance: Design, furnish, install, test, operate, monitor, and maintain dewatering 
system of sufficient scope, size, and capacity to control hydrostatic pressures and to lower, 
control, remove, and dispose of groundwater and permit excavation and construction to proceed 
on dry, stable subgrades. 

B. Regulatory Requirements: Comply with governing EPA notification regulations before beginning 
dewatering. Comply with water- and debris-disposal regulations of authorities having jurisdiction. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Provide temporary grading to facilitate dewatering and control of surface water. 

B. Protect and maintain temporary erosion and sedimentation controls, which are specified on the 
drawings, during dewatering operations. 

3.2 INSTALLATION 

A. Install dewatering system utilizing wells, well points, or similar methods complete with pump 
equipment, standby power and pumps, filter material gradation, valves, appurtenances, water 
disposal, and surface-water controls. 

1. Space well points or wells at intervals required to provide sufficient dewatering. 

2. Use filters or other means to prevent pumping of fine sands or silts from the subsurface. 

B. Place dewatering system into operation to lower water to specified levels before excavating below 
groundwater level. 

C. Provide sumps, sedimentation tanks, and other flow-control devices as required by authorities 
having jurisdiction. 

D. Provide standby equipment on-site, installed and available for immediate operation, to maintain 
dewatering on continuous basis if any part of system becomes inadequate or fails. 

E. Stone used within the sump pits shall be washed clean stone. 
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3.3 OPERATION 

A. Water, resulting from dewatering operations that will reduce the quality of receiving waters shall 
not be directly discharged.   

1. The Contractor shall provide, install and maintain dewatering bags, as deemed necessary to 
control sediment deposits at critical environmental areas.  

a. Dewatering bags shall be placed on stabilized areas over grass.  

b. Discharge hose from pump shall be inserted a minimum of six inches and tightly 
secured with attached strap to prevent water from flowing out of the unit without being 
filtered.  

c. Water from dewatering operations shall be treated to eliminate the discharge of 
sediment and other pollutants to streams and watercourses.  

d. The unit shall be replaced when it is half full of sediment or when the sediment has 
reduced the flow rate of the pump discharge to an impractical rate.  Remove and 
dispose of sediment and dewatering bag off-site. 

B. Operate system continuously until drains, sewers, and structures have been constructed and fill 
materials have been placed or until dewatering is no longer required. 

C. Operate system to lower and control groundwater to permit excavation, construction of structures, 
and placement of fill materials on dry subgrades. Drain water-bearing strata above and below 
bottom of foundations, drains, sewers, and other excavations. 

1. Do not permit open-sump pumping that leads to loss of fines, soil piping, subgrade 
softening, and slope instability. 

2. Reduce hydrostatic head in water-bearing strata below subgrade elevations of foundations, 
drains, sewers, and other excavations. 

3. Maintain piezometric water level a minimum of 24 inches below bottom of excavation. 

D. Remove dewatering system from Project site on completion of dewatering. Plug or fill well holes 
with sand or cut off and cap wells a minimum of 36 inches below overlying construction. 

END OF SECTION 31 23 19 
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SECTION 31 25 00 – EROSION AND SEDIMENTATION CONTROLS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes: 

1. Furnish, install, inspect, maintain, and remove soil erosion and sediment control measures 

during construction as shown on the Contract Documents prepared for this project. 

2. Minimize the potential short-term adverse environmental impacts associated with construction 

activity in environmentally sensitive areas. 

3. Assure the quantity and quality of stormwater runoff is not substantially altered due to 

construction activities. 

4. Stabilize slopes and protect offsite areas by the installation and maintenance of stabilization 

and erosion control measures. 

5. Based on the project parameters, it is anticipated that coverage under the NYSDEC SPDES 

General Permit for Stormwater Discharge from Construction Activities will not be required.   

1.2 SUBMITTALS 

A. Product Data: Manufacturer’s catalog cuts, specifications and installation instructions. 

B. Contingency Action Plan for prompt remedial action in the event spillage of petroleum products or 

other pollutants should occur. Contingency Action Plan shall be submitted to the Engineer for 

acceptance prior to the start of construction. 

C. Name and location of all material suppliers. 

D. Certificate of compliance with the standards specified above for each source of each material. 

E. List of disposal sites for waste and unsuitable materials and all required permits for use of those 

sites. 

1.3 RELATED WORK SPECIFIED ELSEWHERE 

A. Contract Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

B. Section 31 10 00: Site Clearing 

C. Section 31 20 00: Earth Moving 

1.4 REFERENCE STANDARDS 
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A. New York Standards and Specifications for Erosion and Sediment Control, NYSDEC, latest edition. 

B. NYSDEC: New York State Stormwater Management Design Manual, latest edition. 

C. 6 NYCRR Parts 611 – 613 and all additions. 

D. OSHA 40 CFR Part 258 and all additions. New York State: Standards and Specifications for 

Erosion and Sediment Control, latest edition. 

1.5 DEFINITIONS 

A. Critical Environmental Areas: Those areas, conditions, or features which, when disturbed by 

construction activities, create an adverse environmental impact. These areas include, but are not 

necessarily limited to, densely wooded areas, swales, wetland areas, streams, brooks, ocean, and 

steep slopes. 

B. Stabilized Construction Entrance: A stabilized pad of aggregate underlain with geotextile where 

traffic enters a construction site to reduce or eliminate tracking of sediment to public roads. 

C. Dust Control: Prevent surface and air movement of dust from disturbed soil surfaces. 

D. Silt fence: A barrier of geo-textile fabric installed on contours across the slope to intercept runoff by 

reducing velocity. Replace after 1 year. 

E. Storm Drain Inlet Protection: A semi-permeable barrier installed around storm inlets to prevent 

sediment from entering a storm drainage system. 

1.6 ACCIDENT PREVENTION MEASURES 

A. All preventative measures shall be taken to avoid spillage of pollutants and the release of sediment. 

B. Every precaution shall be taken to prevent the possibility of accidentally starting fires. Construction 

programs should include fire prevention planning, training of personnel in firefighting, and a fire 

prevention inspection program. 

C. Pollutant control, erosion control devices, and sedimentation control devices shall be inspected as 

outlined on the Contract Drawings and necessary repairs made accordingly. 

D. Additional controls shall be implemented if field conditions warrant, and/or as directed. 

1.7 SUMMARY 

A. Furnish all labor, equipment and materials required to complete all work associated with providing 

erosion and sedimentation control grading, site grading and preparation of pavement and structure 

subgrade, and other related and incidental work as required to complete the work on the Contract 

Drawings and specified herein. 

B. All excavations shall be in conformity with the lines, grades, and cross sections shown on the 

Drawings or established by the Engineer. 
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C. The Contractor shall conduct all construction activities in such a manner as to minimize erosion of 

disturbed areas and off-site sedimentation. 

D. All work under this Contract shall be done in conformance with and subject to the limitations of the 

New York Standards and Specifications for Erosion and Sedimentation Control. 

E. The following excerpts from the regulations are particularly important: 

1. ...slopes left exposed will, within 21 working days of completion of any phase of grading, be 

planted or otherwise provided with ground cover, devices, or structures sufficient to restrain 

erosion... 

2. ...a ground cover sufficient to restrain erosion must be planted or otherwise provided within 

21 working days on that portion of the tract (disturbed area) upon which further active 

construction is not being undertaken... 

F. Due to the nature of the work required by this Contract, it is anticipated that the location and nature 

of the erosion and sedimentation control devices may be adjusted on several occasions to reflect 

the current phase of construction. Erosion and sedimentation control devices shall be established 

prior to or concurrent with the clearing operations in a given area. Where such practice is not 

feasible, the erosion and sedimentation control device(s) shall be established immediately following 

completion of the clearing operation. 

G. The construction schedule adopted by the Contractor will impact the placement and need for 

specific devices required for the control of erosion. The Contractor shall develop and implement 

such additional techniques as may be required to minimize erosion and off-site sedimentation. The 

location and extent of erosion and sedimentation control devices shall be revised at each phase of 

construction that results in a change in either the quantity or direction of surface runoff from 

constructed areas. All deviations from the erosion and sedimentation control provisions shown on 

the Contract Drawings shall have the prior acceptance of the Engineer. 

H. Erosion and sedimentation controls applicable to this project shall include but not be limited to the 

following items of work: 

1. Erect silt fence at locations shown on the Contract Drawings and at other locations indicated 

by the Engineer. 

2. Provide temporary sedimentation basins or dewatering bags for the settling of water pumped 

from the excavations or intercepted by drainage ditches for keeping water out of the 

excavations or to protect existing structures. The Contractor shall remove trapped sediments 

from the basins or tanks as necessary to maintain their effectiveness or as indicated by the 

Engineer. Sediment material removed from the basins shall be disposed off site by the 

Contractor at no additional cost to the Owner. 

3. Provide temporary or permanent ground cover adequate to restrain erosion on erodible slopes 

or other areas that will be left un-worked for periods exceeding 21 calendar days. 

4. Temporary soil stockpile 

5. Dust control 

6. Provide other types of erosion and sedimentation control devices at the locations shown on 

the Contract Drawings, or as specified herein. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Silt fence sedimentation barrier, as shown on contract drawings. 

B. Filter fabric inlet protection, as shown on contract drawings. 

C. Inlet protection in pavement, as shown on contract drawings. 

PART 3 - EXECUTION  

3.1 PREPARATION 

A. All construction details outlined herein and shown on the Contract Drawings shall be implemented 

to insure minimum damage to the environment during construction and for the long term. 

B. Prior to any construction activities, install temporary erosion and sediment control barriers or 

measures as indicated on the Contract Drawings. 

C. Staging of Earthwork Activities: All earthwork shall be scheduled so that the smallest possible areas 

will be unprotected from erosion for the shortest time feasible. 

D. All construction details shall meet environmental objectives and constraints specified herein, 

outlined in permits, or directed by the Owner to protect the natural resources within the Project 

Area. 

E. Temporary, permanent, or unspecified alteration of the flow line of any stream or watercourse will 

be prohibited. 

F. Vegetation adjacent to or outside of access roads or rights-of-way shall not be damaged. 

G. Disposal of spoil material shall not be in any flood plain, wetland, stream, brook, or sensitive 

environmental area.  The Contractor shall dispose of spoils within staging areas and provide 

sediment control barriers accordingly. 

H. Contractor shall replace any tree or shrubs damaged in kind to the satisfaction of the Owner.  

I. Installation of erosion and sediment control products shall be installed as per manufacturer’s 

specifications. 

J. Vegetation shall be established to control sedimentation and erosion on slopes, long term stockpile 

areas, or any other erosion sensitive area. 

K. No more than 1 acre shall be exposed (not stabilized) at any time during the construction process. 

L. The Contractor is fully responsible for maintaining, repairing, and protecting his work throughout 

the Project, at no additional cost to the Owner, until the Owner accepts the Work.   

3.2 CLEARING 
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A. See Specification Section 31 10 00. 

3.3 EROSION AND SEDIMENT CONTROL 

A. Prior to commencement of construction, the Engineer shall conduct an assessment of the site and 

certify that the appropriate erosion and sediment control structures as shown on the Contract 

Drawings have been adequately installed and implemented. The Contractor shall contact the 

Engineer once the erosion and sediment control structures have been installed. 

B. The Contractor shall, at the direction of the Engineer, use necessary methods to minimize erosion 

within access roads, especially in areas that drain to ocean or watercourse areas.   

C. Cuts, fills, and other disturbed areas will be maintained to prevent erosion until adequate 

vegetative/impervious cover is established. 

D. Silt fence, where identified on plans, shall be installed at down gradient locations to control 

sediment deposits off-site at critical environmental areas. The silt fence shall be staked (unless 

noted otherwise), anchored and set as per manufactures specifications. The silt fence shall be 

inspected on a daily basis and after a rain fall event and repaired as necessary.  

E. Dust control shall be controlled by the use of water, or calcium chloride application. Water 

application shall be applied at a rate where mud is not produced.  The rate of application of the 

calcium chloride shall not exceed Federal, State and Local application rates or manufactures 

recommendations. Dust control shall be applied on adjacent public streets. 

F. Paved areas within access corridors and parking areas shall be swept on a regular basis (minimum 

twice per week) as needed to minimize sediment and dust tracked from the Work area. Should 

sediment and dust be tracked off-site, Contractor shall be responsible for sweeping public streets.   

G. During the final site restoration, the Contractor shall remove all sediment and debris deposited in 

the temporary and permanent erosion and sediment control barriers or measures including but not 

limited to all culverts and drainage swales, at no additional cost to the Owner. 

H. When all disturbed areas are stable, all temporary erosion and sediment control measures shall be 

removed per the approval of the Engineer. The measures are temporary and shall be removed and 

the areas restored to its original condition when they are no longer required, at no additional cost 

to the Owner. 

END OF SECTION 31 25 00 
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SECTION 32 31 13 – CHAIN LINK FENCES AND GATES 

PART 1 - GENERAL 

1.1 SUBMITTALS 

A. Product Data: Include construction details, material descriptions, dimensions of individual 
components and profiles, and finished for chain link fences and gates 

1. Fence and gate posts, rails, and fittings. 

2. Chain link fabric, reinforcements, and attachments. 

3. Gates and hardware. 

B. Shop Drawings: Show locations of fences, gates, posts, rails, tension wires, or other operation, 
hardware, and accessories. Indicate materials, dimensions, sizes, weights, and finishes of 
components. Include plans, gate elevations, sections, details of post anchorage, attachment, 
bracing, and other required installation/operational clearances. 

1. For structural performance of chain-link fence and gate frameworks, including analysis data 
signed and sealed by the qualified professional engineer responsible for their preparation. 

C. Product certifications: For each type of chain link fence, and gate, signed by product 
manufacturer. 

1. Strength test results for framing according to ASTM F1043. 

1.2 QUALITY ASSURANCE 

A. Special Warranty: Installer agrees to repair or replace components of chain link fences and gates 
that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CHAIN LINK FENCE FABRIC 

A. General: Provide fabric in one-piece heights measured between top and bottom of outer edge of 
knuckle. Comply with ASTM A392, CLFMI CLF 2445, and requirements indicated below: 

1. Fabric Height: As indicated on Drawings. 

2. Steel Wire for Fabric:  9 gauge (0.114 in), core-wire. 

a. Mesh Size: 2 inches 

b. Total Weight: 6 gauge, including coating and wire. 

c. Type A zinc coating. 
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2.2 FENCE FRAMEWORK 

A. Posts and Rails: ASTM F1043 for framework, including rails, braces, and line; terminal; and 
corner posts. Provide members with minimum dimensions and wall thickness according to ASTM 
F1043 or ASTM F1083 based on the following: 

1. Fence Height: As indicated on Drawings. 

2. Heavy-Industrial-Strength Material: Group IA, round steel pipe, Schedule 40. 

a. End Posts: Sizes as indicated on the contract drawings. 

3. Horizontal Framework Members: Intermediate, top, and bottom rails according to ASTM 
F1043. 

4. Metallic Coating for Steel Framework: 

a. Type A zinc coating. 

2.3 TENSION WIRE 

A. Steel Wire: 7-gauge (0.1440-inch diameter), core-wire, tension wire according to ASTM F1664, 
Class 2b, over zinc-coated steel wire 

B. Type A zinc coating. 

2.4 SWING GATES 

A. General: ASTM F900 for gate posts and single and double swing gate types. 

1. Gate Leaf Width: As indicated on Contract Drawings. 

2. Framework Member Sizes and Strength: Based on gate fabric height as indicated. 

B. Pipe and Tubing: 

1. Zinc-Coated Steel: ASTM F1043 and ASTM F1083; protective coating and finish to match 
fence framework.  

2. Gate Posts: Round tubular steel. 

3. Gate Frames and Bracing: Round tubular steel. 

C. Frame Corner Construction: Welded 

D. Hardware: 

1. Hinges: 180-degree swing. 

2. Latch: As indicated on drawing 

2.5 FITTINGS 

A. Provide fittings according to ASTM F626. 
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B. Finish: 

1. Metallic Coating for Pressed Steel or Cast Iron: Not less than 1.2 oz./sq. ft. (366 g/sq. m) of 
zinc. 

2.6 GROUT AND ANCHORING CEMENT 

A. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C1107/C1107M. Provide grout, recommended in writing by manufacturer, 
for exterior applications. 

B. Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion 
cement formulation for mixing with water at Project site to create pourable anchoring, patching, 
and grouting compound. Provide formulation that is resistant to erosion from water exposure 
without needing protection by a sealer or waterproof coating, and that is recommended in writing 
by manufacturer for exterior applications. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Do not begin installation before final grading is completed unless otherwise permitted by 
Engineer. 

3.2 PREPARATION 

A. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 feet or 
line of sight between stakes. Indicate locations of utilities, lawn sprinkler system, underground 
structures, benchmarks, and property monuments. 

3.3 CHAIN LINK FENCE INSTALLATION 

A. Install chain-link fencing according to ASTM F567 and more stringent requirements specified. 

B. Post Excavation: Drill or hand-excavate holes for posts to diameters and spacings indicated, in 
firm, undisturbed soil. 

C. Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil. 

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in 
position during setting with concrete or mechanical devices. 

2. Concrete Fill: Place concrete around posts to dimensions indicated and vibrate or tamp for 
consolidation. Protect aboveground portion of posts from concrete splatter. 

a. Exposed Concrete: Extend 2 inches above grade; shape and smooth to shed water. 

D. Terminal Posts: Install terminal end and gate posts according to ASTM F567 and terminal pull 
posts at changes in horizontal or vertical alignment of as indicated on Drawings.  For runs 
exceeding 500 feet, space pull posts an equal distance between corner or end posts. 
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E. Line Posts: Space line posts uniformly at 10 feet o.c., max. 

F. Tension Wire: Install according to ASTM F567, maintaining plumb position and alignment of fence 
posts. Pull wire taut, without sags. Fasten fabric to tension wire with 0.120-inch-diameter hog 
rings of same material and finish as fabric wire, spaced a maximum of 18 inches o.c. Install 
tension wire in locations indicated before stretching fabric. Provide horizontal tension wire at the 
following locations: 

1. Extended along bottom of fence fabric. 

G. Chain-Link Fabric: Apply fabric to outside of enclosing framework. Leave 2-inch bottom clearance 
between finish grade or surface and bottom selvage unless otherwise indicated. Pull fabric taut 
and tie to posts, rails, and tension wires. Anchor to framework so fabric remains under tension 
after pulling force is released. 

3.4 ADJUSTING 

A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive 
deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire 
operational range. Confirm that latches engage accurately and securely without forcing or 
binding. 

END OF SECTION 32 31 13 
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SECTION 32 91 20 -TOPSOIL 

PART 1 - GENERAL 

1.1 SUBMITTALS 

A. Samples: 

1. Topsoil for Testing:  In the presence of the Owner’s Representative, take a 5 lb sample from 
each 1000 cu yds of topsoil to be used on the project.  Submit to the Owner’s 
Representative the laboratory test results for the organic matter, pH value, and gradation.  
These tests will be performed and signed by a certified soils laboratory.  

1.2 QUALITY ASSURANCE 

A. Topsoil used on this project shall be tested and approved before placement. 

B. Secure approval before stripping topsoil from a borrow area or delivering topsoil to the project 
site. 

PART 2 - PRODUCTS 

2.1 TOPSOIL 

A. Source:  Provide topsoil from areas from which no topsoil has been taken previously and from 
areas which are producing, or have produced, fair to good yield farm crops without unusual 
fertilization for a minimum period of 10 years, or from arable or cultivable areas supplied with 
good normal drainage. 

B. Provide import topsoil meeting requirements of specification from outside source, when existing 
topsoil is insufficient. 

C. Source:  Provide topsoil from existing stockpiles stripped from the project site and approved by 
the Owner’s Representative. Existing topsoil may be re-used on site provided that the Contractor 
submit soil testing results and amend as necessary to meet project specifications.  

D. Provide topsoil conforming to the following: 

1. Original loam topsoil, well drained homogeneous texture and of uniform grade, without the 
admixture of subsoil material and entirely free of dense material, hardpan, sod, or any other 
objectionable foreign material. 

2. Containing not less than 4 percent nor more than 20 percent organic matter in that portion of 
a sample passing a 1/4 inch sieve when determined by the wet combustion method on a 
sample dried at 105 degrees C. 

3. Containing a pH value within the range of 6.5 to 7.5 on that portion of the sample which 
passes a 1/4 inch sieve. 

4. Containing the following gradations: 
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SIEVE DESIGNATION PERCENT PASSING 

1 inch 100 

1/4 inch 97 - 100 

No. 200 20 - 65 (of the 1/4 inch sieve) 

2.2 LIMESTONE 

A. Provide ground limestone in the producer’s standard bags containing not less than 90 percent of 
calcium and magnesium carbonates equivalent to not less than 45 percent of the mixed oxides of 
calcium and magnesium and conforming to the following gradations: 

SIEVE DESIGNATION PERCENT PASSING 

No. 100 50 - 100 

No. 20 100 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Grub out and remove all vegetation in the area of the approved topsoil source. 

3.2 SPREADING TOPSOIL 

A. Perform topsoil spreading operations only during dry weather. 

B. To insure a proper bond with the topsoil, harrow or otherwise loosen the subgrade to a depth of 3 
inches before spreading topsoil. 

C. Spread topsoil directly upon prepared subgrade to a minimum depth measuring 4 inches after 
natural settlement in areas to be seeded.  In sodded areas the thickness of the topsoil after 
natural settlement plus the sod shall equal 4 inches.  Smooth out unsightly variations, bumps, 
ridges, and depressions which will hold water.  Remove stones, litter, or other objectionable 
material.  Finished surfaces shall conform to the contour lines and elevations indicated on the 
drawings or fixed by the Owner’s Representative. 

3.3 SPREADING LIMESTONE 

A. Spread ground limestone evenly over the topsoiled surface.  Incorporate limestone within the top 
2 inches of soil prior to finish raking. 

B. Apply limestone at the following rate per 1000 sq ft of topsoil area, corresponding to the hydrogen 
ion concentration (Ph) shown by the soil chemical analysis: 

PH RATE (pounds) 

4.5 to 5.0 150 

5.0 to 5.5 100 

5.5 to 6.0 50 

6.0 to 6.8 25 

over 6.8 0 

END OF SECTION 32 91 20 



NANUET UNION FREE SCHOOL DISTRICT 
NANUET HIGH SCHOOL ELEVATOR ADDITION 
KSQ DESIGN PROJECT NO. 2111005.01 

 

               BID SET ISSUANCE  
AUGUST 2, 2022 

 

SEEDING   32 92 00 - 1 of 8 

SECTION 32 92 00 – SEEDING 

 - GENERAL 

1.1 SUMMARY 

A. This Section includes: 

1. Lawn. 

2. Soil Amendments and Fertilizers. 

3. Mulches. 

4. Lawn Restoration. 

5. Maintenance. 

1.2 RELATED WORK SPECIFIED ELSEWHERE  

A. Contract Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. Section 31 20 00: Earth Moving 

C. Section 32 91 20: Topsoil. 

1.3 SUBMITTALS 

A. Product Certification: Certification signed by manufacturers certifying that their products comply 
with specified requirements. 

1. Manufacturer’s certified analysis for standard products. 

2. Analysis for other materials by a recognized laboratory made according to methods 
established by the Association of Official Analytical Chemists, where applicable. 

B. Certification of grass seed from seed vendor stating the botanical and common name and 
percentage by weight of each species and variety, and percentage of purity, germination, and weed 
seed. Include the year of production and date of packaging. 

C. Material test reports from qualified independent testing agency indicating and interpreting test 
results relative to compliance of the following materials with requirements indicated. Include 
percentages of organic matter, inorganic matter (silt, clay, and sand), deleterious material, pH, and 
mineral and plant-nutrient content. 

1. Analysis of existing surface soil. 

2. Analysis of imported topsoil. 

D. Report suitability of existing surface soil and imported topsoil for lawn and plant growth. State 
recommended quantities of soil amendments to be added to produce satisfactory results.  
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1.4 DEFINITIONS 

A. Weeds: Vegetative species other than specified species to be established in given area. 

B. Planting Soil: Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil; 
imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps 
fertilizers to produce a soil mixture best for plant growth. 

1.5 CLOSEOUT SUBMITTALS 

A. Before expiration of required maintenance periods, Contractor is to submit maintenance 
instructions recommending procedures to be performed by Owner for maintenance of landscape 
during an entire year. 

1.6 QUALITY ASSURANCE 

A. Provide seed mixture in containers showing percentage of seed mix, germination percentage, inert 
matter percentage, weed percentage, year of production, net weight, date of packaging, and 
location of packaging. 

1.7 QUALIFICATIONS 

A. Seed Supplier: Company specializing in manufacturing Products specified in this section with 
minimum three years documented experience. 

B. Installer: Company specializing in performing work of this section with minimum three years 
documented experience and a record of successful landscape establishment. 

1. Installer’s Field Supervision: Require Installer to maintain an experienced full-time supervisor 
on the Project site during times that work of this section is in progress. 

C. Testing Agency: To qualify for acceptance, an independent testing agency must demonstrate to 
Owner’s satisfaction, based on evaluation of agency-submitted criteria conforming to ASTM E 699, 
that it has the experience and capability to satisfactorily conduct the testing indicated without 
delaying the work. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver packaged materials in sealed containers showing weight, analysis, and name of 
manufacturer.  

B. Protect materials from deterioration during delivery and while stored at site. 

1.9 PROJECT CONDITIONS 

A. Utilities: Determine location of above grade and underground utilities prior to the start of Work. 
Perform Work in a manner which will avoid damage. Hand excavate, as required. Maintain grade 
stakes until removal is mutually agreed upon by the Engineer. 

B. Excavation: When conditions detrimental to lawn growth are encountered, such as rubble fill, 
adverse drainage conditions, or obstructions, notify the Engineer before planting. 
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1.10 COORDINATION AND SCHEDULING 

A. Coordinate with other site operations to avoid conflict and damage to new work. 

B. Planting season for Seeded areas: March 15 to June 15, and August 15 to October 15. 

1.11 WARRANTY 

A. General: The special warranty specified in this Section shall not deprive the Owner of other rights 
the Owner may have under other provisions of the Contract Documents and shall be in addition to, 
and run concurrent with, other warranties made by the Contractor under requirements of the 
Contract Documents. 

B. Special Warranty: Warrant lawns and seeded areas for a period of one year after date of Substantial 
Completion, against defects including death and unsatisfactory growth, except for defects resulting 
from incidents that are beyond Contractor’s control. 

1.12 LAWN MAINTENANCE 

A. Begin maintenance immediately after each area is planted and continue until acceptable lawns and 
plants are established, but for not less than the following periods: 

1. Lawns and Seeded Areas: 120 days after date of Substantial Completion. 

2. When full maintenance period has not elapsed before end of planting season, or if lawn is not 
fully established at that time, continue maintenance during the next planting season. 

B. Maintain and establish seeded areas by watering, weeding, replanting, and other operations.  Roll, 
re-grade, and replant bare or eroded areas and re-mulch to produce a uniformly smooth surface. 

C. Watering:  Provide and maintain temporary piping, hoses, and watering equipment to convey water 
from sources and to keep grass uniformly moist to a depth of 4 inches. Schedule watering to prevent 
wilting, puddling, erosion, and displacement of seed or mulch. Lay out temporary watering system 
to avoid walking over muddy or newly planted areas.  

1. Water all seeded areas at the minimum rate of 1 inch per week. 

D. Mow lawns as soon as there is enough top growth to cut with mower set at specified height for 
principal species planted. Repeat mowing as required to maintain specified height without cutting 
more than 40 percent of the grass height. Remove no more than 40 percent of grass-leaf growth 
in initial or subsequent mowings. Do not delay mowing until grass blades bend over and become 
matted.  Do not mow when grass is wet. Schedule initial and subsequent mowings to maintain a 
grass height of 1½ to 2½ inches. 

 - PRODUCTS 

2.1 TOPSOIL 

A. See specification section 32 91 20 – Topsoil. 
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2.2 SOIL AMENDMENTS 

A. Lime:  ASTM C 602, Class T, agricultural limestone containing a minimum 85 percent calcium 
carbonate equivalent, with a minimum 90 percent passing a No. 10 mesh sieve and a minimum 50 
percent passing a No. 100 mesh sieve. 

1. Provide lime in the form of dolomitic limestone. 

B. Aluminum Sulfate: Commercial grade, unadulterated. 

C. Herbicides: EPA registered and approved, of type recommended by manufacturer. 

D. Sand: Clean, washed, natural or manufactured, free of toxic materials. 

E. Compost: Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture 
content 35 to 55 percent by weight; 100 percent passing through 3/4-inch sieve; soluble salt content 
of 5 to 10 decisiemens/m; not exceeding 0.5 percent inert contaminants and free of substances 
toxic to plantings; and as follows: 

1. Organic Matter Content:  50 to 60 percent of dry weight. 

2.3 FERTILIZER 

A. Application of any fertilizer is prohibited between December 1st and April 1st and cannot be applied 
within 20’ of a water body. 

B. Fertilizer: Mixed commercial fertilizers shall contain total nitrogen, available phosphoric acid and 
soluble potash in the ratio of 10-0-4 (50% N/UF).  50% of total nitrogen shall be derived from 
ureaform furnishing a minimum of 3.5% water insoluble nitrogen (3.5% WIN). The balance of the 
nitrogen shall be present as methylene urea, water-soluble urea, nitrate and ammoniacal 
compounds. 

C. Other fertilizers meeting DOT Specification Section 713-03 Fertilizer can be used. 

2.4 MULCH 

A. Dry Application, Straw: Stalks of oats, wheat, rye or other approved crops that are free of noxious 
weed seeds.  Weight shall be based on a 15 percent moisture content. 

B. Hydro Application: Colored wood cellulose fiber product specifically designed for use as a hydro-
mechanical applied mulch. Acceptable Product: Conwed Hydro Mulch, Conwed Fibers, 231 4th 
Street SW, Hickory, NC. 

2.5 SEED - LAWN 

A. Furnish fresh, clean, new-crop seed mixed in the proportions specified for species and variety, and 
conforming to Federal and State Standards. 

B. Acceptable material in a seed mixture other than pure live seed consists of nonviable seed, chaff, 
hulls, live seed of crop plants and inert matter. The percentage of weed seed shall not exceed 0.1 
percent by weight. 
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C. All seed will be rejected if the label or test analysis indicates any of the following contaminates: 
Timothy, Orchard Grass, Sheep Fescue, Meadow Fescue, Canada Blue Grass, Alta Fescue, 
Kentucky 31 Fescue, and Bent Grass. 

D. Provide seed mixture equal to Scotts Pure Premium Sun and Shade North Grass Seed Mixture, 
comprised of the following: 

SEED MIXTURE 

AMOUNT BY WEIGHT 

IN MIXTURE 

 
SPECIES OR VARIETY * 

 
PERCENTAGE 

  Purity Germination 

30% FENWAY RED FESCUE 97% 80% 

30% ABBEY KENTUCKY 

BLUEGRASS BLEND  

95%  80% 

20% DEVINE PERENNIAL RYE 98%  85% 

20% ENCHANTED PERENNIAL 

RYE  

98%  85% 

*Variety may be altered depending on availability of seed from manufacturer. 

 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive landscaping for compliance with requirements and for conditions 
affecting performance of work of this Section. Do not proceed with installation until unsatisfactory 
conditions have been corrected. 

3.2 PLANTING SOIL PREPARATION 

A. Before mixing, clean topsoil of roots, plants, sods, stones, clay lumps, and other extraneous 
materials harmful to plant growth. 

B. Mix soil amendments and fertilizers with topsoil as necessary to meet applicable ASTM standards. 

C. For lawns, mix planting soil either prior to planting or apply on surface of topsoil and mix thoroughly 
before planting. 

1. Mix lime with dry soil prior to mixing fertilizer. Prevent lime from contacting roots of 
acid-tolerant plants. 

3.3 LAWN AREA PLANTING PREPARATION 

A. Limit sub-grade preparation to areas that will be planted in the immediate future. 

B. Loosen sub-grade to a minimum depth of 4 inches.  Remove stones larger than 1-1/2 inches in any 
dimension and sticks, roots, rubbish, and other extraneous materials. 

C. Spread topsoil to depth (4 inches minimum) required to meet the thickness, grades, and elevations 
shown, after light rolling and natural settlement. Do not spread if planting soil or sub-grade is frozen. 
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1. Place approximately 1/2 the thickness of planting soil mixture required.  Work into top of 
loosened sub-grade to create a transition layer and then place remainder of planting soil 
mixture. 

D. Grade lawn and grass areas to a smooth, even surface with loose, uniformly fine texture.  Roll (112 
pound roller maximum) and rake, remove ridges, and fill depressions to meet finish grades.  Limit 
fine grading to areas that can be planted in the immediate future.  Remove trash, debris, stones 
larger than 1-1/2 inches in any dimension, and other objects that may interfere with planting or 
maintenance operations. 

E. Moisten prepared lawn and grass areas before planting when soil is dry.  Water thoroughly and 
allow surface to dry before planting.  Do not create muddy soil. 

F. Restore prepared areas if eroded or otherwise disturbed after fine grading and before planting. 

3.4 FERTILIZING 

A. The soil shall be tested for pH and lime added as necessary. All amendments shall be checked 
and approved by the Landscape Architect before amendments are made. 

B. Apply fertilizer at a rate of 6 lb. / 1,000 SF. 

3.5 SEEDING - LAWN 

A. Assume all risks when seed is sowed before approval of seed analysis. 

B. Sow seed with a spreader or a seeding machine. Do not broadcast or drop seed when wind velocity 
exceeds 5 mph. Evenly distribute seed by sowing equal quantities in 2 directions at right angles to 
each other. 

1. Do not use wet seed or seed that is moldy or otherwise damaged in transit or storage. 

2. Do not sow immediately following rain, when ground is too dry, or during windy periods. 

C. Sow seed at the following rates: 

1. Lawn Seed Mix, Seeding Rate:  6 to 8 lbs per 1000 sq. ft. 

2. Temporary Cover Seed Mix, Seeding Rate:  3 to 4 lb per 1000 sq. ft. 

D. Rake seed lightly into top 1/8 inch of topsoil, roll lightly, and water with fine spray, immediately after 
each area has been mulched.  Saturate to 4 inches of soil. 

E. Protect seeded areas with slopes less than 1:3 against erosion by spreading mulch after completion 
of seeding operations. 

1. Mulch rates. 

2. Oat or wheat straw applied at a minimum rate of 2 tons per acre to form a continuous blanket 
1 1/2 inches loose depth over seeded areas.  Spread by hand, blower, or other suitable 
equipment. 

3. Apply slurry uniformly to all areas to be seeded in a one-step process.  Apply mulch at a 
minimum rate of 1500-lb/acre dry weight but not less than the rate required to obtain specified 
seed-sowing rate. 
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F. Anchor mulch by spraying with asphalt-emulsion tackifier at the rate of 10 to 13 gal. per 1000 sq. 
ft.  Take precautions to prevent damage or staining of structures or other plantings adjacent to 
mulched areas.  Immediately clean damaged or stained areas. 

3.6 LAWN RESTORATION 

A. Renovate existing lawn within work limit. 

B. Renovate existing lawn damaged by Contractor's operations, such as storage of materials or 
equipment and movement of vehicles. 

C. Reestablish lawn where settlement or washouts occur or where minor regrading is required. 

1. Install new planting soil as required. 

D. Remove lawn from diseased or unsatisfactory existing lawn areas; do not bury in soil. 

E. Remove topsoil containing foreign materials such as oil drippings, fuel spills, stones, gravel, and 
other construction materials resulting from Contractor's operations, and replace with new planting 
soil. 

F. Where substantial lawn remains, mow, dethatch, core aerate, and rake. Remove weeds before 
seeding. 

G. Remove weeds before seeding.  Where weeds are extensive, apply selective herbicides as 
required.  Do not use pre-emergence herbicides. 

H. Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, and lawn, and 
legally dispose of them off Owner's property. 

I. Till stripped, bare, and compacted areas thoroughly to a soil depth of 6 inches. 

J. Apply soil amendments and fertilizers required for establishing new lawn and mix thoroughly into 
top 4 inches of existing soil. Install new planting soil to fill low spots and meet finish grades. 

K. Apply seed and protect with straw mulch as required for new lawn. 

L. Provide lawn maintenance as required for new lawn. 

3.7 SATISFACTORY LAWNS, GRASS, AND LAWN RESTORATION 

A. Satisfactory Lawns, Grass, and Lawn Restoration:  At end of maintenance period, a healthy, 
uniform, close stand of grass has been established, free of weeds and surface irregularities, with 
coverage exceeding 95 percent over any 10 sq. ft. and bare spots not exceeding 5 by 5 inches.  

B. Reestablish those that do not comply with requirements and continue maintenance until 
satisfactory. 

3.8 CLEANUP AND PROTECTION 

A. During landscaping, keep pavements clean and work area in an orderly condition. 
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B. Protect landscaping from damage due to landscape operations, operations by other contractors 
and trades, and trespassers.  Maintain protection during installation and maintenance periods.  
Treat, repair, or replace damaged landscape work as directed. 

3.9 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal:  Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, 
and debris, and legally dispose of it off the Owner's property. 

END OF SECTION 32 92 00 
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SECTION 33 41 00 – STORM UTILITY DRAINAGE PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Under this section the Contractor shall provide all labor, equipment and material necessary to 

furnish, install and test all storm utility drainage pipe and fittings as shown on the Contract 

Drawings. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. Contract Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

B. Section 31 20 00: Earth Moving 

C. Section 33 49 00: Storm Drainage Structures 

1.3 SUBMITTALS 

A. Shop Drawing: Pipes and associated fittings.  

B. Product Data: Manufacturer’s specifications, including dimensions, allowable height of cover 

information, and installation instructions. 

C. Manufacturer’s product literature, installation instructions and shop drawings for infiltration 

systems. 

D. As-built record drawings at project closeout of installed storm sewerage piping and products. An 

as-built survey prepared by licensed NYS Surveyor depicting the installed storm sewer piping and 

structures including rim and invert elevations of structures pipe size, pipe type, and invert of all 

piping. Both hard copy and electronic copy shall be provided to the Owner and Engineer. 

1.4 QUALITY ASSURANCE 

A. Environmental Compliance: Comply with applicable portions of local health department and 

environmental agency regulations pertaining to storm sewerage systems. 

B. Utility Compliance: Comply with local utility regulations and standards pertaining to storm 

sewerage. 

C. All storm sewer system components shall be installed in accordance with applicable plumbing code 

requirements and in accordance with all license requirements. 

D. All storm sewer construction shall be subject to inspection by the Engineer prior to backfilling. 

1.5 PROJECT CONDITIONS 
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A. Location of Sewers and Sewer Structures:  The location, elevation, and grades of sewers and 

sewer structures are shown on the Contract Drawings and shall be adhered to as closely as 

possible.  If during construction of the project, it becomes necessary to make changes in the 

location or grades of the sewers, the Engineer will issue appropriate directions after being 

contacted by the Contractor. 

B. Site Information:  Perform site survey, research public utility records, and verify existing utility 

locations.  Verify that storm sewerage system piping may be installed in compliance with original 

design and referenced standards. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Deliver, store, protect and handle products to site under provisions of the General Conditions. 

B. Provide temporary end caps and closures on piping and fittings.  Maintain in place until installation. 

C. Protect piping systems from entry of foreign materials by temporary covers, completing sections of 

the work, and isolating parts of completed system. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Corrugated Polyethylene Pipe (HDPE, Dual Wall with Smooth Interior):  Conform to AASHTO M-

294. 

1. Classification:  Soil-tight, integral bell and spigot joints.  Joints shall be sealed with factory 

installed rubber O-ring gaskets that meet ASTM F-477. 

2. Coefficient of Roughness (interior pipe surface): 0.012 maximum (Manning formula). 

3. Joint Couplings (Soil-tight):  Polyethylene, bell-and-spigot type couplers utilizing an 

elastomeric gasket conforming to ASTM F-477. 

4. Fittings: 

a. High density polyethylene meeting the properties specified for the pipe. 

b. Either molded or fabricated. 

c. Designed specifically for the pipe furnished and manufactured by the pipe 

manufacturer. 

5. Acceptable Manufacturer:  ProLink ST (N-12 IB ST), Smooth Interior Pipe & Fittings by 

Advanced Drainage Systems, Inc., (ADS) 3300 Riverside Dr., Columbus, OH  43221; (614) 

457-3051, or approved equivalent. 

B. Joint Couplings:  Polyethylene, bell and spigot type couplers utilizing an elastrometric gasket 

conforming to ASTM F 477.  Snap on type or split collar through 24” diameter. 

1. Corrugated to match pipe corrugations, width not less than one half the pipe diameter. 

2. Split couplings shall engage an equal number of corrugations on each side of the joint 
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C. Fittings:  Either molded or fabricated, high density polyethylene components meeting the properties 

specified for, and designed specifically for the pipe manufactured by the pipe manufacturer.   

D. Specifications have been based on products manufactured by Advanced Drainage Systems, Inc, 

Columbus, Ohio (Tel. #614-457-3051) or Hancor, Inc., Findlay, Ohio (Tel. #800-847-5880). 

PART 3 - EXECUTION  

3.1 MAINTENANCE OF EXISTING STORMWATER FLOWS 

A. Provide all temporary facilities required to safely and adequately bypass existing stormwater flows 

from the Work area during construction. 

B. The bypassing of such flows shall prevent any hazards to public health and welfare when the 

stormwater flows are bypassed from the Work area during construction. 

C. The Contractor is fully responsible for any and all damages to construction, adjacent properties, 

utilities, and/or buildings in the area caused by these operations. 

3.2 INSPECTION 

A. Inspect pipe and fittings before installation. Remove defective materials from the Site. 

B. Concrete pipes shall be free from fractures, cracks, and surface roughness. 

C. Pipe with damaged ends will not be accepted, when such damage would prevent making a 

satisfactory joint.      

3.3 INSTALLATION 

A. General Locations and Arrangements:  Contract Drawings (plans and details) indicate the general 

location and arrangement of the underground storm sewerage system piping. Location and 

arrangements of piping layout take into account many design considerations.  Install the piping as 

indicated, to the extent practical.  If, during construction of the project, it becomes necessary to 

make changes in the location or grades of the sewers, the Engineer will issue appropriate directions 

after being contacted by the Contractor. 

B. Install piping beginning at low point of systems, true to grades and alignment indicated with 

unbroken continuity of invert. Place bell ends of piping facing upstream.  Install gaskets, seals, 

sleeves, and couplings in accordance with manufacturer's recommendations for use of lubricants, 

cements, and other installation requirements. Maintain swab or drag in line and pull past each joint 

as it is completed. 

C. Use manholes or catch basins for changes in direction, except where a fitting is indicated. Use 

fittings for branch connections, except where direct tap into existing sewer is indicated. 

D. Use proper size increasers, reducers, and couplings, where different size or material of pipes and 

fittings are connected.  Reduction of the size of piping in the direction of flow is prohibited. 

E. Install piping pitched down in direction of flow, at minimum slope of 1 percent, except where 

indicated otherwise. 
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F. Extend storm sewerage system piping to connect to building storm drains, of sizes and in locations 

indicated. 

G. Fill excess excavation with suitable materials and tamp. 

3.4 STORM SEWER RELATION TO WATER LINE 

A. Horizontal Separation:  Storm sewers should be laid at least 10 feet, horizontally, from any existing 

or proposed water line.   

B. Vertical Separation:  Whenever sewers must cross water line, the storm sewer shall be laid at such 

so there is an 18-inch vertical separation between the two lines. When the elevation of the sewer 

cannot be varied to meet the above requirements, the water main shall be relocated to provide this 

separation or reconstructed with push-on joint pipe for a distance of 10 feet on each side of the 

sewer. One full length of water main should be centered over the sewer so that both joints will be 

as far from the sewer as possible. 

C. Special Conditions:  When it is impossible to obtain proper horizontal and vertical separation as 

stipulated above, the water main should be constructed of a slip-on or mechanical-joint ductile iron 

pipe, and the sewer constructed of mechanical-joint ductile iron pipe and both pressure tested to 

assure water tightness. 

3.5 PROTECTING PIPE 

A. During the progress of the Work keep pipe clean from all sediment, debris, and other foreign 

material. 

B. Close all open ends of pipes and fittings securely with removable plugs at end of Work day, during 

storms, when the Work is left at any time, and at such times as Engineer may direct. 

3.6 TAP CONNECTIONS 

A. Make connections to existing piping and underground structures so that finished work will conform 

as nearly as practicable to the requirements specified for new work. 

3.7 FIELD QUALITY CONTROL  

A. Cleaning:  Clear interior of piping and structures of dirt and other superfluous material as work 

progresses.  Maintain swab or drag in piping and pull past each joint as it is completed. 

1. In large, accessible piping, brushes and brooms may be used for cleaning. 

2. Place plugs in ends of uncompleted pipe at end of day or whenever work stops. 

3. Flush piping between manholes, if required by local authority, to remove collected debris. 

B. Interior Inspection: Inspect piping to determine whether line displacement or other damage has 

occurred. 

1. Make inspections of pipe between manholes/fittings, after pipe has been installed and 

approximately 2 feet of backfill is in place, and again at completion of project. 
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2. If inspection indicates poor alignment, debris, displaced pipe, infiltration, or other defects, 

correct such defects and re-inspect. 

END OF SECTION 33 41 00 
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SECTION 33 49 00 – STORM DRAINAGE STRUCTURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes: 

1. Under this section the Contractor shall provide all labor, equipment and material necessary to 
furnish, install and test all storm utility drainage structures as shown on the Contract drawings, 
specified herein and approved by the Engineer.  

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. Contract Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

B. Section 31 20 00: Earth Moving 

C. Section 33 41 00: Storm Utility Drainage Piping 

1.3 SUBMITTALS 

A. Shop drawings for precast concrete storm drainage structures, including cast iron frames, grates, 
and covers. 

B. Product Data: Manufacturer’s catalog cuts, specifications, and installation instructions. And 
manufacturer's certificates. 

C. As-built record drawings at project closeout of installed storm sewerage piping and products. An 
as-built survey prepared by licensed NYS Surveyor depicting the installed storm sewer piping and 
structures including rim and invert elevations of structures pipe size, pipe type, and invert of all 
piping. Both hard copy and electronic copy shall be provided to the Owner and Engineer. 

1.4 QUALITY ASSURANCE 

A. All material utilized in construction of structures shall comply with all applicable ASTM and 
NYSDOT standards.  

B. Environmental Compliance: Comply with applicable portions of local health department and 
environmental agency regulations pertaining to storm sewerage systems. 

C. Utility Compliance: Comply with local utility regulations and standards pertaining to storm 
sewerage. 

D. All storm sewer system components shall be installed in accordance with applicable plumbing code 
requirements and in accordance with all license requirements. 

E. All storm sewer construction shall be subject to inspection by the Engineer prior to backfilling. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Pre-cast, square, reinforced concrete structures with integral base and accessories complying with 
the following: 

1. Structure shall be manufactured by the Fort Miller Co. Inc. or approved equivalent.  

2. Riser Sections:  ASTM C 890, height and width as indicated on the Contract Documents. 

3. Keyed Joints Between Riser Sections:  Rubber gaskets per ASTM C 443 as recommended 
by the manufacturer. 

4. Concrete for Pre-Cast Units:  Air content 6% by volume with an allowable tolerance of +/-
1.5%.  Minimum compressive strength of 4,500 psi after 28 days. 

5. Pre-Cast Concrete Structure Load Rating:  AASHTO HS-20 with 30% impact and 130 lb/cf 
equivalent soil pressure. 

6. Frame and Grate:  Provide castings of uniform quality, free from blow holes, porosity, hard 
spots, shrinkage defects, cracks or other injurious defects.  Manufacture all castings true to 
pattern and free from surface imperfections.  Provide heavy duty frames and grates with 
machined horizontal bearing surfaces. 

a. Design of each shall be the same throughout the project unless otherwise specified or 
indicated on the Contract Drawings. 

b. Casting Load Rating:  AASHTO H20 wheel loading requirements.  Manufacture, 
workmanship and certified proof-load tests shall conform to AASHTO M306-89 Standard 
Specification for Drainage Structure Castings. 

c. Material:  Cast iron complying with ASTM A 48, Class 30B or 35B. 

d. Frames:  As indicated on Contract Drawings. 

e. Grates:  As indicated on Contract Drawings. 

f. Coatings:  Delivered to Site free of any coatings, unless otherwise specified. 

g. Acceptable Casting: As indicated on Contract Drawings. 

B. Pipe-to-Drainage Structure Connection: 

1. Non-shrink cement mortar, ASTM C 270, Type M. 

2. Concrete Coating:  Waterborne, non-flammable, VOC Compliance, 3 mil dry film thickness, 
catonic asphalt emulsion (55% - 60% petroleum asphalt), PGS 96 by Pipe Gasket & Supply 
Co., 2701 South Coliseum Boulevard, Suite 1010, Fort Wayne, Indiana, 46003, (219) 426-
4575, or approved equivalent. 

C. Materials for use in mortar shall conform to the following requirements: 

1. Cement:  Cement shall conform to the Standard Specifications for Portland Cement, ASTM 
Serial Designation C150 with latest amendments. 
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2. Sand:  Sand shall be sharp, clean, free from deleterious substances and shall be uniformly 
graded and shall conform to the "Standard Specification for Aggregate for Masonry Mortar", 
ASTM C144 with the latest amendments. 

3. Water:  Water used in making mortar or concrete shall be clean and free from oil, alkali, sugar 
or other deleterious substances.  When potable water is in reach, no other water shall be used. 

PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Construct structures with precast reinforced riser sections to the dimensions shown on the Contract 
Drawings.  Seal joints between precast riser sections with material specified.   

B. Position tops of structures flush with finished grade. 

C. All lifting holes shall be sealed by driving a tapered rubber plug into to hole and filling the remaining 
void with a non-shrink grout. 

D. Cast iron frames, grates and covers shall be set to the proper elevation in a full bed of mortar.  The 
frame shall be completely mortared onto the manhole as shown on the Contract Drawings. 

E. Temporary Shoring:  Provide and maintain shoring, bracing, or structural support to preserve 
stability and prevent movement, settlement, or collapse of existing structures and construction to 
remain.  Strengthen or add new supports when required during progress of selective demolition. 

3.2 BRICK TO BRING STORM SEWER STRUCTURE TO GRADE 

A. Brick shall be used in conjunction with precast concrete spacers to bring frames to grade for heights 
under twelve (12) inches in the following manner: 

1. Bricks shall be thoroughly wet when used and each brick shall be laid in a full bed of mortar 
including side and end joints.  Normal 3/8 inch joints shall be used except when the brick is 
laid radially, in which case the narrowest part of the joint will not exceed ¼ inch.  Brick shall 
be laid neatly with sufficient width to adequately support the cast iron frame.  The entire stack 
shall be completely plastered on the exterior side when initially constructed.  The brick work 
shall be kept moist for a period of five (5) days after completion and adequately protected to 
prevent freezing during cold weather.  The interior of the brick shall be neatly plastered once 
final grading and paving is completed so that the frame and cover will not the disturbed by 
additional work. 

3.3 FIELD QUALITY CONTROL  

A. Cleaning:  Clear interior of structures of dirt and other superfluous material as work progresses.   

1. Flush piping between manholes, if required by local authority, to remove collected debris. 

B. Interior Inspection:  Inspect piping to determine whether line displacement or other damage has 
occurred. 

1. Make inspections of pipe between manholes/fittings, after pipe has been installed and 
approximately 2 feet of backfill is in place, and again at completion of project. 
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2. If inspection indicates poor alignment, debris, displaced pipe, infiltration, or other defects, 
correct such defects and re-inspect. 

C. Water Tightness of Storm Sewer Structures:  It is the intent of the Contract Drawings and these 
Specifications that the completed storm sewer structure shall be as watertight and free from 
infiltration as practical.  All visible leaks or points of infiltration shall be repaired. 

END OF SECTION 33 49 00 
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes administrative and procedural requirements for the following:

	1.3 USAGE RIGHTS
	A. Obtain and transfer copyright usage rights from photographer to Owner for unlimited reproduction of photographic documentation.
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	2.1 PHOTOGRAPHIC MEDIA
	A. Digital Images:  Provide images in JPG format, produced by a digital camera with minimum sensor size of 8 megapixels, and at an image resolution of not less than 3200 by 2400 pixels.


	PART 3 -  EXECUTION
	3.1 CONSTRUCTION PHOTOGRAPHS
	A. General:  Take photographs using the maximum range of depth of field, and that are in focus, to clearly show the Work.  Photographs with blurry or out-of-focus areas will not be accepted.
	B. Digital Images:  Submit digital images exactly as originally recorded in the digital camera, without alteration, manipulation, editing, or modifications using image-editing software.
	C. Preconstruction Photographs:  Before commencement of excavation take photographs of Project site and surrounding properties, including existing items to remain during construction, from different vantage points, as directed by Architect and Construction Manager.
	D. Periodic Construction Photographs:  Take 20 photographs weekly, with timing each month adjusted to coincide with the cutoff date associated with each Application for Payment.  Select vantage points to show status of construction and progress since last photographs were taken.
	E. Architect and Construction Manager-Directed Construction Photographs:  From time to time, Architect and Construction Manager will instruct photographer about number and frequency of photographs and general directions on vantage points.  Select actual vantage points and take photographs to show the status of construction and progress since last photographs were taken.
	F. Time-Lapse Sequence Construction Photographs:  Take 20 photographs as indicated, to show status of construction and progress since last photographs were taken.
	G. Final Completion Construction Photographs:  Take 20 color photographs after date of Substantial Completion for submission as project record documents.  Architect and Construction Manager will inform photographer of desired vantage points.
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	01 45 00 - QUALITY REQUIREMENTS
	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for quality-control services.
	B. Quality-control services include inspections, tests, and related actions, including reports performed by Contractor, by independent agencies, and by governing authorities. They do not include contract enforcement activities performed by Architect.
	C. Inspection and testing services are required to verify compliance with requirements specified or indicated. These services do not relieve Contractor of responsibility for compliance with Contract Document requirements.
	D. Requirements of this Section relate to customized fabrication and installation procedures, not production of standard products.
	E. Related Sections: The following Sections contain requirements that relate to this Section:
	F. Referenced Standards:  If compliance with two or more standards is specified and the standards establish different or conflicting requirements, comply with the most stringent requirement.  Refer uncertainties to Architect for a decision.
	G. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum.  The actual installation may exceed the minimum within reasonable limits.  Indicated numeric values are minimum or maximum, as appropriate, for the context of requirements.  Refer uncertainties to Architect for a decision.
	H. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, certifications, inspection reports, notices, receipts for fee payments, and similar documents, established for compliance with standards and regulations bearing on performance of the Work.
	I. Testing Agency Qualifications:  An independent agency with the experience and capability to conduct testing and inspecting indicated; and where required by authorities having jurisdiction, that is acceptable to authorities.
	J. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with the Contract Documents.
	K. Testing Agency Responsibilities:  Cooperate with Architect and Contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	L. Associated Services:  Cooperate with testing agencies and provide reasonable auxiliary services as requested.  Provide the following:
	M. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and -control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspecting.

	1.3 RESPONSBILITIES
	A. Contractor Responsibilities: Unless otherwise indicated as the responsibility of another identified entity, Contractor shall provide inspections, tests, and other quality-control services specified elsewhere in the Contract Documents and required by authorities having jurisdiction. Costs for these services are included in the Contract Sum.
	B. Retesting: The Contractor is responsible for retesting where results of inspections, tests, or other quality-control services prove unsatisfactory and indicate noncompliance with Contract Document requirements, regardless of whether the original test was Contractor’s responsibility.
	C. Associated Services: Cooperate with agencies performing required inspections, tests, and similar services, and provide reasonable auxiliary services as requested. Notify the agency sufficiently in advance of operations to permit assignment of personnel. Auxiliary services required include, but are not limited to, the following.
	D. Duties of the testing Agency: The independent agency engaged to perform inspections, sampling, and testing of materials and construction specified in individual Sections shall cooperate with the Architect, and the Contractor in performance of the agency’s duties. The testing agency shall provide qualified personnel to perform required inspections and tests.
	E. Coordination: Coordinate the sequence of activities to accommodate required services with a minimum of delay.

	1.4 SUBMITTALS
	A. Unless the Contractor is responsible for this service, the independent testing agency shall submit a certified written report, induplicate, of each inspection, test, or similar service through the Contractor.

	1.5 QUALITY ASSURANCE
	A. Qualifications for Service Agencies: Engage inspection and testing service agencies, including independent testing laboratories, that are pre-qualified as complying with the American Council of Independent Laboratories “Recommended Requirements for Independent Laboratory Qualification” and that specialize in the types of inspections and test to be performed.

	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 REPAIR AND PROTECTION
	A. General: Upon completion of inspection, testing, sample taking and similar services, repair damaged construction and restore substrates and finishes. Comply with Contract Document requirements for Division 1 Section “Cutting and Patching.”
	B. Protect construction exposed by or for quality-control service activities, and protect repaired construction.
	C. Repair and protection is Contractor’s responsibility, regardless of the assignment of responsibility for inspection, testing, or similar services.



	01 50 00 TEMPORARY FACILITIES AND CONTROLS
	01 60 00- Product Requirements
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements governing the Contractor's selection of products for use in the Project.
	B. Related Sections:  The following Sections contain requirements that relate to this Section:

	1.3 DEFINITIONS
	A. Definitions used in this Article are not intended to change the meaning of other terms used in the Contract Documents, such as "specialties," "systems," "structure," "finishes," "accessories," and similar terms.  Such terms are self-explanatory and have well-recognized meanings in the construction industry.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  To the fullest extent possible, provide products of the same kind from a single source.
	B. Compatibility of Options:  When the Contractor is given the option of selecting between 2 or more products for use on the Project, the product selected shall be compatible with products previously selected, even if previously selected products were also options.
	C. Nameplates:  Except for required labels and operating data, do not attach or imprint manufacturer's or producer's nameplates or trademarks on exposed surfaces of products that will be exposed to view in occupied spaces or on the exterior.

	1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products according to the manufacturer's recommendations, using means and methods that will prevent damage, deterioration, and loss, including theft.


	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION
	A. General Product Requirements:  Provide products that comply with the Contract Documents, that are undamaged and, unless otherwise indicated, new at the time of installation.
	B. Product Selection Procedures:  The Contract Documents and governing regulations govern product selection.  Procedures governing product selection include the following:


	PART 3 -  EXECUTION
	3.1 INSTALLATION OF PRODUCTS
	A. Comply with manufacturer's instructions and recommendations for installation of products in the applications indicated.  Anchor each product securely in place, accurately located and aligned with other Work.



	01 73 29 - CUTTING AND PATCHING
	01 74 23 - CLEANING UP
	01 77 00 - EXECUTION AND CLOSEOUT REQUIREMENTS
	01 77 01 - CHECKLIST FOR PROJECT CLOSEOUT
	01 78 23 OPERATIONS AND MAINTENANCE
	01 78 36 - WARRANTIES
	01 83 25 REQUEST FOR SHUTDOWN
	01 83 40 DAILY REPORT COVER
	01 83 70 TWO WEEK LOOK AHEAD SCHEDULE
	01 84 70 SUBMITTAL SCHEDULE
	02 31 32 Geotechnical Data
	02 31 32 Geotechnical Report
	02 33 13 Underground Utility Locator Service
	02 41 00 - SELECTIVE DEMOLITION
	PART 1 -  GENERAL
	A. Selective demolition of building elements for alteration purposes.
	1.1 SUMMARY
	A. Section 01 1000 - Summary: Limitations on Contractor's use of site and premises.
	B. Section 01 7700 - Execution and Closeout Requirements: Project conditions; protection of bench marks, survey control points, and existing construction to remain; reinstallation of removed products; temporary bracing and shoring.

	1.2 REFERENCE STANDARDS
	A. 29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition.
	B. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations; 2013.

	1.3 SUBMITTALS
	A. See Section 01 3300 - Administrative Requirements, for submittal procedures.

	1.4 QUALITY ASURRANCE
	A. Demolition Firm Qualifications: Company specializing in the type of work required.

	2.1 REPAIR MATERIALS

	PART 1 - 
	PART 2 - 
	A. Use repair materials identical to existing materials. Where identical materials are unavailable or cannot be used for exposed surfaces, use materials that visually match existing adjacent surfaces to the fullest extent possible.
	B. Use materials whose installed performance equals or surpasses that of existing materials.
	PART 3 EXECUTION
	3.1 GENERAL PROCEDURES AND PROJECT CONDITIONS

	PART 3 - 
	A. Comply with applicable codes and regulations for demolition operations and safety of adjacent structures and the public.
	B. Do not begin removal until receipt of notification to proceed from Owner.
	C. Do not begin removal until built elements to be salvaged or relocated have been removed.
	D. Protect existing structures and other elements that are not to be removed.
	E. Minimize production of dust due to demolition operations; do not use water if that will result in ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.
	F. If hazardous materials are discovered during removal operations, stop work and notify Architect and Owner; hazardous materials include regulated asbestos containing materials, lead, PCB's, and mercury.
	G. Perform demolition in a manner that maximizes salvage and recycling of materials.
	3.2 EXISTING UTILITIES
	A. Coordinate work with utility companies; notify before starting work and comply with their requirements; obtain required permits.
	B. Protect existing utilities to remain from damage.
	C. Do not disrupt public utilities without permit from authority having jurisdiction.
	D. Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7 days prior written notification to Owner.
	E. Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at least 3 days prior written notification to Owner.
	F. Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of utility type; protect from damage due to subsequent construction, using substantial barricades if necessary.
	G. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected and abandoned utilities.
	H. Prepare building demolition areas by disconnecting and capping utilities outside the demolition zone; identify and mark utilities to be subsequently reconnected, in same manner as other utilities to remain.

	3.3 SELECTIVE DEMOLITION FOR ALTERATIONS
	A. Drawings showing existing construction and utilities are based on casual field observation and existing record documents only.
	B. Separate areas in which demolition is being conducted from other areas that are still occupied.
	C. Remove existing work as indicated and as required to accomplish new work.
	D. Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and Telecommunications): Remove existing systems and equipment as indicated.
	E. Protect existing work to remain.

	3.4 DEBRIS AND WASTE REMOVAL
	A. Remove debris, junk, and trash from site.
	B. Remove from site all materials not to be reused on site; comply with requirements of Section 01 7419 - Waste Management.
	C. Leave site in clean condition, ready for subsequent work.
	D. Clean up spillage and wind-blown debris from public and private lands.
	END OF SECTION



	02 82 00 - ASBESTOS ABATEMENT SPECIFICATION- Nanuet Spec  High School Elevator Addition 040122 revised
	02 82 01 - Nanuet High School Phase2&ElevatorProject ExpeditedACMSurveyReport 031422 reduced
	02 82 02 -Nanuet HS Phase2&ElevatorProjects AsbestosVermiculite&PCB Survey Report 032422
	02 82 03 -Nanuet High School Phase2&ElevatorProject LBP Survey Report 031422
	03 30 01 - Cast In Place Concrete
	03 54 00 - SELF LEVELING TOPPINGS
	3.5 WASTE MANAGEMENT
	A. Coordinate with Section 017423.


	04 20 00 - Unit Masonry
	04 20 00  UNIT MASONRY
	SECTION 04 20 00 – UNIT MASONRY
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The work performed under this Section includes the performance criteria, materials, production, and erection of unit masonry for the project and consists of the provision of all plant, materials, labor and equipment and the like necessary and/or required for the complete execution of all unit masonry as required by schedules, keynotes and drawings, as specified herein, and as may be required by conditions and authorities having jurisdiction including, but not limited to, the following:

	1.3 SUBMITTALS
	A. Product data for each different masonry unit, accessory, and other manufactured product indicated.
	B. Shop drawings for reinforcing detailing fabrication, bending and placement of unit masonry reinforcing bars.  Comply with ACI 315 “Details and Detailing of Concrete Reinforcing” showing bar schedules and arrangement of masonry reinforcement.
	C. Samples for verification purposes of the following:
	D. Material certificates for the following signed by manufacturer and Contractor certifying that each material complies with requirements.
	E. Material test reports from a qualified independent testing laboratory employed and paid by Contractor indicating and interpreting test results relative to compliance of the following proposed masonry materials with requirements indicated.
	F. Cold –weather construction procedures evidencing compliance with requirements specified in referenced unit masonry standard.
	G. Hot-weather construction procedures evidencing compliance with requirements specified in referenced unit masonry standard.
	H. Qualification data firms and persons specified in “Quality Assurance” Article to demonstrate their capabilities and experience.  Include list of completed projects with project names, addresses, telephone numbers, names of Architects and Owners and other information specified.
	I. Results from tests and inspections performed by Owner’s representatives will be reported promptly and in writing to Architect and Contractor.

	1.4 QUALITY ASSURANCE
	A. Unit Masonry Standard: Comply with ACI 530.1/ASCE 6 “Specifications for Masonry Structures”, except as otherwise indicated.
	B. Inspecting Laboratory Qualifications: To qualify for employment in performing tests and inspection specified in this Section, an independent testing laboratory must demonstrate to Architects satisfaction, based on evaluation of laboratory-submitted criteria conforming to ASTM C 1093, that it has the experience and capability to conduct satisfactorily the testing indicated without delaying the progress of work.
	C. Preconstruction Testing:  Owner will employ and pay a qualified independent testing laboratory to perform the following preconstruction testing indicated as well as other inspecting and testing services required by referenced unit masonry standard or indicated herein for source and field quality control:
	D. Single-Source Responsibility for Masonry Units: Obtain exposed units of uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, from one manufacturer for each different product required for each continuous surface of visually related surfaces.
	E. Single-Source Responsibility for Mortar Materials: Obtain mortar ingredients of uniform quality, including color for exposed masonry, from one manufacturer for each cementitious component and from one source and producer for each aggregate.
	F. Sample Panels:  Build sample panels to verify selections made under sample submittals and to demonstrate aesthetic effects.  Comply with requirements in Section 014000 "Quality Requirements" for mockups.
	G. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	H. Pre-Installation Conference:  Conduct conference at Project site to comply with requirements in Section 01 31 00 "Project Management and Coordination.”

	1.5 DELIVERY, STORAGE AND HANDLING
	A. Deliver masonry materials to project in undamaged condition.
	B. Do not ship any concrete masonry units before receiving written approval of strength tests from the Architect.  Products shipped beforehand will be rejected.
	C. Store and handle masonry units off ground, under cover and in dry location to prevent their deterioration or damage due to moisture, temperature changes, contaminants, corrosion and other caused, If units become we, do not place until units are in air-dried condition.
	D. Store cementitious materials off ground, under cover and in dry locations.
	E. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	F. Store masonry accessories including metal items to prevent corrosion and accumulation of dirt and oil.

	1.6 PROJECT CONDITIONS
	A. Protection of Masonry: During erection, cover tops of walls, projections and sills with waterproof sheeting at end of each day’s work.  Cover partially completed masonry when construction is not in progress.
	B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 3 days after building masonry walls.
	C. Stain Prevention: Prevent grout, mortar and soil from staining the face of masonry to be left exposed. Remove immediately any grout, mortar and soil that come in contact with such masonry.
	D. Cold-Weather Construction:  comply with referenced unit masonry standard for cold-weather construction and the following:
	E. Hot-Weather Construction: Comply with referenced unit masonry standard.


	PART 2 -  PRODUCTS
	2.1 MATERIALS - GENERAL
	A. Comply with references unit masonry standard and other requirements specified in this Section applicable to each material indicated.
	B. Fire-Resistance Ratings:  Where indicated, provide units that comply with requirements for fire-resistance ratings indicated as determined by testing according to ASTM E 119, by equivalent masonry thickness, or by other means, as acceptable to authorities having jurisdiction.

	2.2 CLAY MASONRY UNITS
	A. General: Comply with the following requirements applicable to each form of brick required.
	B. Face Brick Standard: Match face brick on existing School facade – provide samples to Architect for approval.  ASTM C216 and as follows:
	C. Building (Common) Brick: ASTM C 62 and as follows:

	2.3 CONCRETE MASONRY UNITS
	A. Comply with requirements of ASTM C 90, latest edition and as indicated below, applicable to each form of concrete masonry unit required, whether hollow units or solid units.
	B. Shapes: Provide shapes indicated on Drawings and in this Section.
	C. Absorption: Maximum allowable water absorption shall be 10 pounds per cubic foot, average of five units. Units when delivered to site shall have moisture content not exceeding 8% by weight.
	D. Shrinkage: Drying shrinkage shall not exceed 0.25% average for five (5) specimens, when tested according to ASTM C-426.
	E. Integral Water Repellent: Provide units made with integral water repellent for exterior exposed units.
	F. Mortar And Grout Materials

	2.4 MORTAR AND GROUT MIXES
	A. General:  Do not add mixtures including air-entraining agents, accelerators, retarders, water repellent agents, antifreeze compounds or other admixtures unless otherwise indicated.
	B. Mortar:  Comply with ASTM C 270, Type S.
	C. Grout for Unit Masonry: Comply with ASTM C 476 and referenced unit masonry standard.

	2.5 REINFORCING STEEL
	A. Shall conform to ASTM A615, Grade 60.

	2.6 JOINT REINFORCEMENT
	A. General: Provide joint reinforcement complying with requirements of referenced unit masonry standard and this article, formed from the following:
	B. Description:  Welded-wire units prefabricated with deformed continuous side rods and plain cross rods into straight lengths of not less that 10 feet, with prefabricated corner and tee units, and complying with requirements indicated below:
	C. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated in the work include, but are not limited to, the following:

	2.7 TIES AND ANCHORS, GENERAL
	A. Masonry Joint Reinforcement, General: ASTM A 951.
	B. Steel Plates and Bars: ASTM A 36, hot-dip galvanized to comply with ASTM A 123 or ASTM 153, Class B3, as applicable to size and form indicated.
	C. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated in the work include, but are not limited to, the following:

	2.8 ADJUSTABLE ANCHORS FOR CONNECTING MASONRY TO STRUCTURAL FRAMEWORK
	A. General:  Two-piece assemblies as described below allowing vertical or horizontal differential movement between wall and framework parallel to plane of wall, but resisting tension and compression forces perpendicular to it.
	B. For anchorage to steel framework provide manufacturer’s standard anchors with crimped 1/4inch diameter wire anchor section for welding to steel and triangular-shaped wire tie section sized to  extend within 1 inch of masonry face and as follows:

	2.9 RIGID ANCHORS
	A. Provide straps of form and length indicated, fabricated from metal strips of following width and thickness:

	2.10 ADJUSTABLE MASONRY VENEER ANCHORS
	A. General:  Provide toe-piece assemblies allowing vertical or horizontal differential movement between wall and framework parallel to plane wall, but resisting tension and compression forces perpendicular to it; for attachment over sheathing to metal studs; and with the following structural performance characteristics.
	B. Screw-Attached Masonry Veneer Anchors:  Unites consisting of wire tie section and metal anchor section complying with the following requirements:
	C. Available Products:  Subject to compliance with requirements, products that may be incorporated in the Work include, but are not limited to, the following:

	2.11 MISCELLANEOUS ANCHORS
	A. Unit Type Masonry Inserts in Concrete: Cast iron or malleable iron inserts of type and size indicated.
	B. Dovetail Slots: Furnish dovetail slots, with filler strips, of slot size indicated, fabricated from 0.0336 inch (22 gauge) sheet metal.
	C. Anchor Bolts: steel bolts complying with A 307, Grade A; with ASTM A 563 hex nuts and, where indicated, flat washers; hot dip galvanized to comply with ASTM A 153, Class C; of diameter and length indicated and in the following configurations.
	D. Anchors for Tying New Brick Masonry to Existing Masonry: 1-1/2 inch x 14 gauge hot dipped galvanized corrugated box anchor with 1/4inch x 1 inch galvanized metal hit anchor as manufactured by Hilti.

	2.12 EMBEDDED FLASHING MATERIALS
	A. Elastomeric Fabric Flashing:  Fabricate to comply with requirements of Division 7 Section “Elastomeric Flashing” and below:
	B. Sheet Metal Flashing (alternatively):  Fabricate from the following metal complying with requirements specified in Division 7 Section “Sheet Metal Work and Flashing” and below:
	C. At all wall opening, window sills, coping and parapet walls:  Flashings should project a minimum of ½” from the face of masonry.

	2.13 MISCELLANEOUS MASONRY ACCESSORIES
	A. Bond Breaker Strips: Asphalt-saturated organic roofing felt complying with ASTM D 226, Type I (No. 15 asphalt felt).
	B. Weep holes:  Weep holes shall be screened to prevent clogging with backfill materials. Weep holes for masonry veneer are required at a maximum spacing of 2’-8” in the vertical joints at the base of the bottom course.  Provide mesh filler in cavity at weep locations.  Provide drip slots in the masonry at the window heads to minimize excessive water runoff or leeching.
	C. Seismic Masonry-Veneer Anchors:  Units consisting of a metal anchor section and a connector section designed to engage a continuous wire embedded in the veneer mortar joint.

	2.14 MASONRY CLEANERS
	A. Job-Mixed Detergent Solution: Solution of trisodium phosphate (1/2-cup dry measure) and laundry detergent (1/2cup dry measure) dissolved in one gallon of water.
	B. Proprietary Acidic Cleaner: Manufacturer’s standard-strength, general-purpose cleaner designed for removing mortar/grout stains, efflorescence and other new construction stains from masonry surfaces; expressly approved for intended use by manufacturer of masonry units being cleaned.

	2.15 SOURCE QUALITY CONTROL
	A. Brick Tests: For each type and grade of brick indicated, units will be tested by qualified independent testing laboratory per ASTM C 67 except 5 bricks will be selected at random for each 100,000 units or fraction thereof installed.
	B. Concrete Masonry Unit Tests: For each type, class and grade of concrete masonry unit indicated, units will be tested by qualified independent testing laboratory for strength, absorption and moisture content per ASTM C 140.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other specific conditions and other conditions affecting performance of unit masonry.
	B. Do not proceed until unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Comply with referenced unit masonry standard and other requirements indicated applicable to each type of installation included in Project.
	B. Thickness: Build Composite walls and other masonry construction the full thickness shown.
	C. Cut masonry units with motor-driven saws to provide clean, sharp, unchipped edges.  Cut units as required to provide continuous pattern and to fit adjoining construction.  Use full size units without cutting where possible.

	3.3 CONSTRUCTION TOLERANCES
	A. Comply with construction tolerances of referenced unit masonry standard.

	3.4 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint widths and for accurate locating of openings, movement-type joints, returns and offsets.  Avoid the use of less-than-half-size units at corners, jambs and where possible at other locations.
	B. Lay up walls to comply with specified construction tolerances, with courses accurately spaced and coordinated with other construction.
	C. Bond Pattern for Exposed Masonry: Lay exposed masonry in the following bond pattern; do not use units with less than nominal 4 inch horizontal face dimensions at corners or jambs.
	D. Lay concealed masonry will all units in a wythe in running bond or bonded by lapping not less than 2 inches.  Bond and interlock each course of each wythe at corners.  Do not use units with less than nominal 4 inch horizontal face dimensions at corners or jambs.
	E. Stopping and Resuming Work: In each course, rack back ½ unit length for one half running bond or 1/3 unit length for one third running bond; do not tooth.  Clean exposed surfaces of set masonry, wet clay masonry units lightly (if required), and remove loose masonry units and mortar prior to laying fresh masonry.
	F. Built-In Work: As construction progresses, built-in items specified under this and other Sections of the Specifications.  Fill in solidly with masonry around built-in items.

	3.5 MORTAR BEDDING AND JOINTING
	A. Lay hollow concrete masonry as follows:
	B. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless otherwise indicated.
	C. Cut joints flush for masonry walls to be concealed or to be covered by other materials, unless otherwise indicated.

	3.6 STRUCTURAL BONDING OF MULTI WYTHE MASONRY
	A. Use continuous horizontal joint reinforcement installed in horizontal mortar joints for bind ties between wythes.
	B. Corners:  Provide interlocking masonry unit bond in each course at corners, unless otherwise shown.

	3.7 ANCHORING MASONRY TO STRUCTURAL MEMBERS
	A. Anchor masonry to structural members where masonry abuts or faces structural members to comply with the following:

	3.8 LINTELS
	A. Install lintels where indicated, whether steel or precast.
	B. Provide minimum bearing of 8 inches at each jamb, unless otherwise indicated.

	3.9 FLASHING/WEEP HOLES
	A. Install flashings as follows:
	B. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges and other obstructions to the downward flow of water in the wall and where indicated.
	C. Prepare masonry surfaces so that they are smooth and free from imperfections that could puncture flashing.  Place through-wall flashing on sloping bed of mortar and cover with mortar.  Seal penetrations in flashing with adhesive/sealant/tape as recommended by flashing before covering with mortar.
	D. Install flashing as follows:
	E. Install weep holes in the head joints in exterior wythes of the first course of masonry immediately above embedded flashing and as follows:
	F. Install regelts and nailers for flashing and other related construction where shown to built into masonry.

	3.10 FIELD QUALITY CONTROL
	A. The licensed testing laboratory (Laboratory) will be hired and paid directly by the Owner.  The Laboratory will submit reports to the Architect.  The Laboratory will provide special inspections of masonry in the field, and will test specimens taken at the site.  The Laboratory will employ only qualified inspectors to perform all special inspections and laboratory tests. Alternatively, the Structural Engineer of Record will be hired by the Owner to perform the Special Inspections. The testing and inspection by the Owner's Laboratory or the Structural Engineer of Record in no way relieves the Contractor of responsibility for the required quality.
	B. Testing: Tests and evaluations listed in this article will be performed during construction for each 5000sq.ft. of wall area or portion thereof.
	C. Special Inspections: The Laboratory will have a qualified special inspector at all times when masonry is being placed. All inspections will be done by or under the supervision of a licensed Structural Engineer.
	D. Test Reports:
	E. Special Inspection Reports:

	3.11 REPAIRING, POINTING AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained or otherwise damaged or if units do not match adjoining unit.  Install new units to match adjoining units and in fresh mortar or grout, pointed to eliminate evidence of replacement.
	B. Pointing: During the tooling of joints, enlarge any voids or holes, except weep holes and completely fill with mortar. Point-up all joints including corners, openings and adjacent construction to provide a neat uniform appearance, prepared for application of sealants.
	C. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:
	D. Protection: Provide final protection and maintain conditions, in a manner acceptable to Installer that ensures unit masonry is without damage and deterioration at time of Substantial Completion.

	3.12 MASONRY WASTE DISPOSAL
	A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are Contractor's property.  At completion of unit masonry work, remove from Project site.
	B. Retain first paragraph below if clean masonry waste can be used as fill in footing trenches, etc.  This diverts some material from waste stream, conserving landfill space and energy required to haul waste away.
	C. Waste Disposal as Fill Material:  Dispose of clean masonry waste, including excess or soil-contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill material as fill is placed.
	D. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be used as fill, as described above, and other masonry waste, and legally dispose of off Owner's property.

	3.13 LIMESTONE FACADE PANEL REPAIRS (NOT USED)
	A. Clean the facade panels, to remove all accumulated dirt and stains before beginning the repairs.
	B. Remove loose pieces of the existing panels, and clean the edges of the repair surface.
	C. Install epoxy set stainless steel anchor rods, to support the repair mortar.
	D. Install and tool the repair mortar, so the surface texture, color and finish of the repair patch blends into the surrounding limestone panel, and “disappears from view”.

	3.14 WASTE MANAGEMENT
	A. Coordinate with Section 01 7419.



	05 12 00 - Structural Steel
	05 31 00 - STEEL DECKING
	05 40 00 - COLD FORMED METAL FRAMING
	06 10 00 - ROUGH CARPENTRY-
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, testing and services necessary to complete the work of rough carpentry as shown on the schedules, keynotes, drawings, as specified herein, and as may be required by conditions and authorities having jurisdiction, including, but not limited to, the following:
	1. Wood Preservative Treated Lumber.
	2. Fire Retardant Treated Lumber.
	3. Misc. Lumber.
	4. Plywood backing panels.
	5. Un-Treated roof related solid blocking, beveled siding, and plywood.

	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of process and factory-fabricated product.
	1. Include data for wood-preservative treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements.
	2. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements.
	3. Data for each type of fastener and anchor.
	B. Mockups:
	1. Construct 4 foot long mockups of each roof blocking assembly, to show how it will fit, get fastened to, and relate to adjoining building components.
	2. Obtain the Architect’s approval of each mock up before proceeding with the work. Remove and replace mockups that are rejected; approved mockups may be left in place and incorporated into the finished project.

	1.3 INFORMATIONAL SUBMITTALS
	A. Material Certificates:  For dimension lumber specified to comply with minimum allowable unit stresses.  Indicate species and grade selected for each use and design values approved by the ALSC Board of Review.
	B. Evaluation Reports:  For the following, from ICC-ES:
	1. Wood-preservative-treated wood.
	2. Fire-retardant-treated wood.
	3. Powder-actuated fasteners.
	4. Expansion anchors.
	5. Metal framing anchors.

	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  For testing agency providing classification marking for fire-retardant treated material, an inspection agency acceptable to authorities having jurisdiction that periodically performs inspections to verify that the material bearing the classification marking is representative of the material tested.


	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Certified Wood:  Materials shall be produced from wood obtained from forests certified by an FSC-accredited certification body to comply with FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship".
	B. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review.  Provide lumber graded by an agency certified by the ALSC Board of Review to inspect and grade lumber under the rules indicated.
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on end or back of each piece or omit grade stamp and provide certificates of grade compliance issued by grading agency.
	3. Provide dressed lumber, S4S, unless otherwise indicated.
	C. Maximum Moisture Content of Lumber:  15 percent for 2-inch nominal thickness or less, 19 percent for more than 2-inch nominal thickness unless otherwise indicated.
	D. Roof blocking:
	1. Construction grade Douglas Fir, kiln dried to 15%
	2. Utility grade beveled cedar or redwood siding, or equivalent synthetic lumber products.
	3. APA rated CDX plywood panels, assembled with exterior glue.

	2.2 WOOD-PRESERVATIVE-TREATED LUMBER
	A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for interior construction not in contact with the ground, Use Category UC3b for exterior construction not in contact with the ground, and Use Category UC4a for items in contact with the ground.
	1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no arsenic or chromium.  Do not use inorganic boron (SBX) for sill plates.
	B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use material that is warped or that does not comply with requirements for untreated material
	C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.
	D. Application:  Treat all rough carpentry unless otherwise indicated.
	1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in connection with roofing, flashing, vapor barriers, and waterproofing.
	2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in contact with masonry or concrete.
	3. Wood framing and furring attached directly to the interior of below-grade exterior masonry or concrete walls.
	4. Wood framing members that are less than 18 inches above the ground in crawlspaces or unexcavated areas.
	5. Do not treat roof related blocking or plywood.

	2.3 FIRE-RETARDANT-TREATED MATERIALS
	A. General:  Where fire-retardant-treated materials are indicated, use materials complying with requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-test-response characteristics specified as determined by testing identical products per test method indicated by a qualified testing agency.
	B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Products with a flame spread index of 25 or less when tested according to ASTM E 84, and with no evidence of significant progressive combustion when the test is extended an additional 20 minutes, and with the flame front not extending more than 10.5 feet beyond the centerline of the burners at any time during the test.
	1. Use treatment that does not promote corrosion of metal fasteners.
	2. Exterior Type:  Treated materials shall comply with requirements specified above for fire-retardant-treated lumber and plywood by pressure process after being subjected to accelerated weathering according to ASTM D 2898.  Use for exterior locations and where indicated.
	3. Interior Type A:  Treated materials shall have a moisture content of 28 percent or less when tested according to ASTM D 3201 at 92 percent relative humidity.  Use where exterior type is not indicated.
	C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Kiln-dry plywood after treatment to a maximum moisture content of 15 percent.
	D. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing agency.
	E. Application:  Treat all rough carpentry items indicated on Drawings, and the following:
	1. Concealed blocking.
	2. Plywood backing panels.
	F. Allowable Design Loads:  Provide products with allowable design loads, as published by manufacturer, which meet or exceed those of basis-of-design products.  Manufacturer's published values shall be determined from empirical data or by rational engineering analysis and demonstrated by comprehensive testing performed by a qualified independent testing agency.

	2.4 MISCELLANEOUS LUMBER
	A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.
	3. Rooftop equipment bases and support curbs.
	4. Cants.
	5. Furring.
	6. Grounds
	B. Provide miscellaneous lumber for support or attachment of other construction in the following locations (whether indicated on the plans or not):
	1. All wall mounted counters, shelf millwork units of any kind, and items furnished by the owner requiring wood blocking.
	2. Any recessed items requiring wood blocking for attachment and or leveling.
	3. Any and all construction elements requiring anchoring to walls and or structure.
	C. For items of dimension lumber size, provide Construction or No. 2 grade lumber of any species.
	D. For concealed boards, provide lumber with 15 percent maximum moisture content and any of the following species and grades:
	1. Mixed southern pine; No. 2 grade; SPIB.
	2. Eastern softwoods; No. 2 Common grade; NeLMA.
	3. Northern species; No. 2 Common grade; NLGA

	2.5 PLYWOOD BACKING PANELS
	A. Equipment Backing Panels:  DOC PS 1, fire-retardant treated, in thickness indicated or, if not indicated, not less than 3/4-inch nominal thickness.

	2.6 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M.
	B. Power-Driven Fasteners:  NES NER-272.
	C. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, where indicated, flat washers.
	D. Fasteners for roof related blocking shall be hot dipped galvanized steel; or steel with a proprietary rust inhibiting coating. Utilize minimum #12 diameter screws where ever possible;  nails if used, shall have annular ring shanks. Do not use “dry-wall” screws to assemble roof related wood blocking. Anchors bolts shall have be formed of 1/2 inch diameter steel. Drilled anchors shall have 1/4 inch diameter shanks.

	2.7 METAL FRAMING ANCHORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. Cleveland Steel Specialty Co.
	2. KC Metals Products, Inc.
	3. Phoenix Metal products, Inc.
	4. Simpson Strong-Tie Co., Inc.
	5. USP Structural Connectors.
	B. Allowable Design Loads:  Provide products with allowable design loads, as published by manufacturer that meet or exceed those indicated.  Manufacturer's published values shall be determined from empirical data or by rational engineering analysis and demonstrated by comprehensive testing performed by a qualified independent testing agency.
	C. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, G60 coating designation.
	1. Use for interior locations unless otherwise indicated.
	D. Hot-Dip, Heavy-Galvanized Steel Sheet:  ASTM A 653/A 653M; structural steel (SS), high-strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B (HSLAS Type B); G185 coating designation; and not less than 0.036 inch thick.
	1. Use for wood-preservative-treated lumber and where indicated.

	2.8 MISCELLANEOUS MATERIALS
	A. Sill-Sealer Gaskets:  Glass-fiber-resilient insulation, fabricated in strip form, for use as a sill sealer; 1-inch nominal thickness, compressible to 1/32 inch; selected from manufacturer's standard widths to suit width of sill members indicated.
	B. Sill-Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's standard widths to suit width of sill members indicated.
	C. Flexible Flashing:  Composite, self-adhesive, flashing product consisting of a pliable, butyl rubber or rubberized-asphalt compound, bonded to a high-density polyethylene film, aluminum foil, or spunbonded polyolefin to produce an overall thickness of not less than 0.025 inch (0.6 mm).
	D. Adhesives for Gluing Furring and Sleepers to Concrete or Masonry:  Formulation complying with ASTM D 3498 that is approved for use indicated by adhesive manufacturer.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit rough carpentry to other construction; scribe and cope as needed for accurate fit.  Locate furring, nailers, blocking, grounds, and similar supports to comply with requirements for attaching other construction.
	B. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	C. Framing with Engineered Wood Products:  Install engineered wood products to comply with manufacturer's written instructions.
	D. Install fire-retardant treated plywood backing panels with classification marking of testing agency exposed to view.
	E. Metal Framing Anchors:  Install metal framing anchors to comply with manufacturer's written instructions.  Install fasteners through each fastener hole.
	F. Do not splice structural members between supports unless otherwise indicated.
	G. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	H. Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous flexible flashing separator between wood and metal decking.
	I. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. NES NER-272 for power-driven fasteners.
	2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.
	J. Roof Blocking:


	1.  Stagger joints in built up assemblies at least 2 feet to obtain maximum strength.  Provide the appropriate shapes needed and adjust wood members to suit existing conditions for full bearing and secure attachment.  Discard defective material, and pieces which are too small, and fabricate the work with a minimum of joints and an optimum joint arrangement.
	2.  Securely attach roof blocking to resist a pull of 275 pounds per lineal foot in any direction.  Countersink all fasteners flush.
	3.  Space fasteners to achieve adequate holding power, generally as follows:
	a.  Anchor bolts embedded in concrete, anchors drilled into concrete or masonry, screws into a steel deck or structural steel member, or screws into wood framing: 12 inches on center.
	b.  Nails into wood:  8 inches on center.
	c.  Install two rows of fasteners on blocking wider than 5 inches.

	4.     Install blocking neatly scribed and cut to fit within 1/4 inch of adjoining materials.  Install blocking, shims and similar supports for the proper attachment of subsequent work.
	3.2 PROTECTION
	A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-registered label.
	B. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes sufficiently wet that moisture content exceeds that specified, apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-registered label.
	C. Do not allow roof blocking to get wet while stored or during installation; remove and replace any roof related blocking that gets wet.

	3.3 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	06 16 00 - SHEATHING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, testing and services necessary to complete the work of sheathing as shown on the schedules, keynotes, drawings, as specified herein, and as may be required by conditions and authorities having jurisdiction, including, but not limited to, the following:
	B. Related Requirements:
	C. FOR ROOF SHEATHING, REFER TO SPECIFICATION SECTION 07 53 23.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of process and factory-fabricated product.  Indicate component materials and dimensions and include construction and application details.

	1.4 INFORMATIONAL SUBMITTALS
	A. Evaluation Reports:  For following products, from ICC-ES:

	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  For testing agency providing classification marking for fire-retardant-treated material, an inspection agency acceptable to authorities having jurisdiction that periodically performs inspections to verify that the material bearing the classification marking is representative of the material tested.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Stack panels flat with spacers beneath and between each bundle to provide air circulation.  Protect sheathing from weather by covering with waterproof sheeting, securely anchored.  Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Test-Response Characteristics:  For assemblies with fire-resistance ratings, provide materials and construction identical to those of assemblies tested for fire resistance per ASTM E 119 by a testing and inspecting agency acceptable to authorities having jurisdiction.

	2.2 WOOD PANEL PRODUCTS
	A. Certified Wood:  For the following wood products, provide materials produced from wood obtained from forests certified by an FSC-accredited certification body to comply with FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship":
	B. Plywood:  Either DOC PS 1 or DOC PS 2 unless otherwise indicated.
	C. Thickness:  As needed to comply with requirements specified, but not less than thickness indicated.
	D. Factory mark panels to indicate compliance with applicable standard.

	2.3 PRESERVATIVE-TREATED PLYWOOD
	A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2for interior construction not in contact with the ground, Use Category UC3b for exterior construction not in contact with the ground, and Use Category UC4a for items in contact with the ground.
	B. Mark plywood with appropriate classification marking of an inspection agency acceptable to authorities having jurisdiction.
	C. Application:  Treat items indicated on Drawings and plywood in contact with masonry or concrete or used with roofing, flashing, vapor barriers, and waterproofing.

	2.4 FIRE-RETARDANT-TREATED PLYWOOD
	A. General:  Where fire-retardant-treated materials are indicated, use materials complying with requirements in this article that are acceptable to authorities having jurisdiction and with fire-test-response characteristics specified as determined by testing identical products per test method indicated by a qualified testing agency.
	B. Fire-Retardant-Treated Plywood by Pressure Process:  Products with a flame-spread index of 25 or less when tested according to ASTM E 84, and with no evidence of significant progressive combustion when the test is extended an additional 20 minutes, and with the flame front not extending more than 10.5 feet (3.2 m) beyond the centerline of the burners at any time during the test.
	C. Kiln-dry material after treatment to a maximum moisture content of 15 percent.  Do not use material that is warped or does not comply with requirements for untreated material.
	D. Identify fire-retardant-treated plywood with appropriate classification marking of qualified testing agency.
	E. Application:  Treat plywood indicated on Drawings, and the following:

	2.5 WALL SHEATHING
	A. Glass-Mat Gypsum Wall Sheathing:  ASTM C 1177/1177M.

	2.6 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	B. Nails, Brads, and Staples:  ASTM F 1667.
	C. Power-Driven Fasteners:  NES NER-272.
	D. Wood Screws:  ASME B18.6.1.
	E. Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing:  ASTM C 954, except with wafer heads and reamer wings, length as recommended by screw manufacturer for material being fastened.
	F. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing:  Steel drill screws, in length recommended by sheathing manufacturer for thickness of sheathing to be attached, with organic-polymer or other corrosion-protective coating having a salt-spray resistance of more than 800 hours according to ASTM B 117.

	2.7 SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS
	A. Sealant for Glass-Mat Gypsum Sheathing:  Elastomeric, medium-modulus, neutral-curing silicone joint sealant compatible with joint substrates formed by gypsum sheathing and other materials, recommended by sheathing manufacturer for application indicated and complying with requirements for elastomeric sealants specified in Section 079200 "Joint Sealants."

	2.8 MISCELLANEOUS MATERIALS
	A. Adhesives for Field Gluing Panels to Framing:  Formulation complying with APA AFG-01 or ASTM D 3498 that is approved for use with type of construction panel indicated by manufacturers of both adhesives and panels.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to use with minimum number of joints or optimum joint arrangement.  Arrange joints so that pieces do not span between fewer than three support members.
	B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting construction unless otherwise indicated.
	C. Securely attach to substrate by fastening as indicated, complying with the following:
	D. Use common wire nails unless otherwise indicated.  Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials.  Make tight connections.  Install fasteners without splitting wood.
	E. Coordinate wall and roof sheathing installation with flashing and joint-sealant installation so these materials are installed in sequence and manner that prevent exterior moisture from passing through completed assembly.
	F. Do not bridge building expansion joints; cut and space edges of panels to match spacing of structural support elements.
	G. Coordinate sheathing installation with installation of materials installed over sheathing so sheathing is not exposed to precipitation or left exposed at end of the workday when rain is forecast.

	3.2 GYPSUM SHEATHING INSTALLATION
	A. Comply with GA-253 and with manufacturer's written instructions.
	B. Apply fasteners so heads bear tightly against face of sheathing, but do not cut into facing.
	C. Horizontal Installation:  Install sheathing with V-grooved edge down and tongue edge up.  Interlock tongue with groove to bring long edges in contact with edges of adjacent boards without forcing.  Abut ends of boards over centers of studs, and stagger end joints of adjacent boards not less than one stud spacing.  Attach boards at perimeter and within field of board to each steel stud.
	D. Vertical Installation:  Install board vertical edges centered over studs.  Abut ends and edges of each board with those of adjacent boards.  Attach boards at perimeter and within field of board to each stud.
	E. Seal sheathing joints according to sheathing manufacturer's written instructions.

	3.3 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	07 13 26 - SELF-ADHERING SHEET WATERPROOFING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The work performed under this Section includes the performance criteria, materials, production, and erection of Self-Adhering Sheet Waterproofing for the project and consists of the provision of all plant, materials, labor and equipment and the like necessary and/or required for the complete execution of all Self-Adhering Sheet Waterproofing as required by schedules, keynotes and drawings, as specified herein, and as may be required by conditions and authorities having jurisdiction including, but not limited to the following:
	B. Related Requirements:

	1.3 PREINSTALLATION MEETINGS
	A. Pre-installation Conference:  Conduct conference at Project site.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings:  Show locations and extent of sheet waterproofing and details of substrate joints and cracks, sheet flashings, penetrations, inside and outside corners, tie-ins with adjoining waterproofing, and other termination conditions.
	C. Samples:  For each exposed product and for each color and texture specified, including the following products:

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.
	B. Field quality-control reports.
	C. Sample Warranties:  For special warranties.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and approved by waterproofing manufacturer.
	B. Mockups:  Build mockups to verify selections made under Sample submittals and to set quality standards for installation.

	1.7 FIELD CONDITIONS
	A. Environmental Limitations:  Apply waterproofing within the range of ambient and substrate temperatures recommended by waterproofing manufacturer.  Do not apply waterproofing to a damp or wet substrate.
	B. Maintain adequate ventilation during preparation and application of waterproofing materials.

	1.8 WARRANTY
	A. Manufacturer's Warranty:  Manufacturer's standard materials-only warranty in which manufacturer agrees to furnish replacement waterproofing material for waterproofing that does not comply with requirements or that fails to remain watertight within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Source Limitations for Waterproofing System:  Obtain waterproofing materials an protection course, and molded-sheet drainage panels from single source from single manufacturer.

	2.2 MANUFACTURERS
	A. Basis of Design: CCW MiraDRI 860/861 Sheet Membrane Waterproofing as manufactured by Carlisle Coatings and Waterproofing Incorporated, 900 Hensley Lane, Wylie, Texas 75098, Phone: (800) 527-7092 Fax: (972) 442-0076.
	B. Other products, as approved by Architect
	1. CETCO Building Materials Group, a subsidiary of AMCOL International Corp;
	2. Envirosheet., Meadows, W.R.,Inc; SealTight Mel-Rol.

	2.3 PRODUCTS
	2.4 ACCESSORY PRODUCTS
	A. Surface Primer: Shall be CCW-702LV Solvent-Based Contact Adhesive, 702WB or Cav-Grip. B.
	B. Mastic: Shall be CCW-704 Mastic.
	C. Sealants: Shall be CCW-703 Vertical Grade Liquiseal7 Membrane, one component approved sealant by CCW, CCW-201 two-component Polyurethane Sealant or CCW LM-800XL
	D. Backing Rod: Shall be closed-cell polyethylene foam rod.
	E. Protection Course: Shall be CCW Protection Board-H or CCW 300H for horizontal surfaces or CCW Protection Board-V or CCW 200V for vertical surfaces.
	F. Drainage Composite: Shall be CCW MiraDRAIN 6200  as recommended by the manufacturer for each condition.
	G. Perimeter Drainage System: Where required shall be CCW QuickDRAIN™.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Before any waterproofing work is started the waterproofing applicator shall thoroughly examine all surfaces for any deficiencies. Should any deficiencies exist, the architect, owner, or general contractor shall be notified in writing and corrections made.
	B. Condition of Concrete Surfaces:

	3.2 SURFACE PREPARATION
	A. Clean, prepare, and treat substrates according to manufacturer's written instructions.  Provide clean, dust-free, and dry substrates for waterproofing application. The concrete surface must be thoroughly clean, dry and free from any surface contaminates or cleaning residue that may harmfully affect the adhesion of the membrane.
	B. Install a 3/4" face, 45 degree cant of CCW-201 Polyurethane Sealant or CCW LM-800XL at all angle changes and inside corners including penetrations through the deck, walls, curbs, etc.
	C. All cracks over 1/16" in width and all moving cracks under 1/16" in width shall be routed out to 1/4" minimum in width and depth and filled flush with an approved sealant by CCW or CCW-201 polyurethane sealant.
	D. All expansion joints less than 1" wide shall be cleaned, primed, fitted with a backing rod and caulked with CCW-201 Polyurethane Sealant. For larger joints, contact Carlisle representative.
	E. Allow all sealant to cure at least overnight.
	F. Stir Primer. Apply a thin film of primer 10" wide, centered over sealed cracks and joints, hairline cracks, and cold joints.  Apply primer 8" on each side of all corners.  Prime concrete around drain flanges.  Allow primer to dry per manufacturer=s recommendations.
	G. Install an 8" wide strip of CCW MiraDRI 860/861centered over joints and cracks.  Install a 12" wide strip of CCW MiraDRI 860/861centered over the axis of all corners.
	H. Terminate  membrane  around  drains  per CCW  MiraDRI  860 series  details.  Terminate  the membrane under the clamping ring. Seal all edges with CCW-704 Mastic. Do not interfere with weep holes.

	3.3 MODIFIED BITUMINOUS SHEET-WATERPROOFING APPLICATION
	A. Priming: Clean surfaces to remove residual dust before priming.  Stir primer.  Apply by spray or roller at a rate recommended by manufacturer.    Allow to dry per manufacturer=s recommendation.
	B. Horizontal surfaces: Install sheet membrane from low to high point, so that laps will shed water. Overlap edge seams 2½”, end laps 5".  Stagger end seams.  Roll in place with an 18 to 24" wide, 100 lb. (min.) resilient roller. Ensure that all laps are firmly adhered and that there are no gaps or fishmouths.
	C. Vertical Surfaces: Apply in lengths of 8' or less.  Overlap edge seams 2½”.  On walls over 8' high, apply in 8' sections, starting at the lowest point with the higher section overlapping the lower section 5".  Roll in place using firm pressure with a hand roller.
	D. Terminations: Consult Carlisle 860-9 Details for proper terminations.   Roll terminating edges firmly.  Apply CCW-704 mastic to all terminations and >T= joints. Apply CCW-704 Mastic or CCW-703-V Liquiseal to laps at angle changes, extending 9" in each direction.

	3.4 INTEGRITY TESTING
	A. Test is required for all expanded warranties beyond the standard material warranty of horizontal applications.
	B. The test can be done with Electronic Vector Mapping or flood testing.  Flood testing requires 2” minimum head of water for a period of 24 hours

	3.5 PROTECTION COURSE
	A. VERTICAL APPLICATION: Install CCW QuickDRAIN Perimeter Drainage System as the first course of drainage composite immediately after membrane has been installed on vertical surfaces.  Install CCW MiraDRAIN Drainage Composite (consult CCW for recommendation), CCW Protection Board-V Protection Course or CCW 200V on remainder.  Stop drainage composite 6" below final grade level.
	B. HORIZONTAL APPLICATION: Install CCW MiraDRAIN  Drainage  Composite  (consult CCW for recommendation)  or CCW Protection  Board-H  Protection  Course  or CCW  300HV  immediately  after  flood  testing  on horizontal surfaces.  If flood testing is delayed, install a temporary covering to protect the CCW MiraDRI 860/861membrane from damage by other trades.

	3.6 PROTECTION, REPAIR, AND CLEANING
	A. Do not permit foot or vehicular traffic on unprotected membrane.
	B. Protect waterproofing from damage and wear during remainder of construction period from damage due to UV light, harmful weather exposures, physical abuse, and other causes.  Provide temporary coverings where insulation is subject to abuse and cannot be concealed and protected by permanent construction immediately after installation.
	C. Correct deficiencies in or remove waterproofing that does not comply with requirements; repair substrates, reapply waterproofing, and repair sheet flashings.
	D. Clean spillage and soiling from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.

	3.7 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	07 21 00 - THERMAL INSULATION
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section includes the performance criteria, materials, production, and erection of  Thermal Insulation for the project.  The work performed under this Section consists of the provision of all plant, materials, labor and equipment and the like necessary and/or required for the complete execution of all Thermal Insulation as required by the this section, schedules, keynotes and drawings including, but not limited to the following:
	B. Related Requirements:

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product test reports.
	B. Research/evaluation reports.


	PART 2 -  PRODUCTS
	2.1 MATERIAL, GENERAL
	A. Source Limitations:  Obtain insulation materials from single source from single manufacturer.
	B. Must meet NYS Energy Code requirements.

	2.2 FOAM-PLASTIC BOARD INSULATION – ABOVE GRADE
	A. FOR USE ON ABOVE GRADE CAVITY WALLS: Exterior Insulation: Glass-fiber-reinforced enhanced polyisocyanurate foam core sheathing faced with nominal 4 mil embossed blue acrylic-coated aluminum on one side and 1.25 mil embossed aluminum on the other side, complying with ASTM C1289 and meeting the following physical properties:
	B. Manufacturers subject to compliance with requirements, provide products by one of the following:
	C. Accessories:
	D. Flashing: Provide insulation manufacturer’s recommended board treatment for sealing joints, seams, and veneer tie penetrations through the insulation layer.
	E. Wall Opening Flashing: Provide insulated sheathing manufacturer’s recommended flashing sealing window and door wall openings.
	F. Penetration Filler: Provide insulated sheathing manufacturer’s recommended polyurethane foam for sealing penetrations of insulated sheathing.
	G. Gap Air Infiltration Filler: Two Component, Quick Cure Polyurethane Foam:
	H. Flexible polyethylene foam gasket strip to reduce air infiltration between a concrete foundation and sill plate.

	2.3 FOAM -PLASTIC BOARD INSULATION – BELOW GRADE
	A. FOR USE BELOW GRADE AND UNDER SLAB: Rigid closed-cell Extruded-Polystyrene Board Insulation for Perimeter Foundation Wall Installations

	2.4 MINERAL-WOOL BOARD INSULATION
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Unfaced, Mineral-Wool Board Insulation (at cavity wall edge of slab, fire-safing conditions):  ASTM C 612; with maximum flame-spread and smoke-developed indexes of 15 and zero, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics.
	C. Foil-faced, Mineral-Wool Board Insulation (at storefront wall edge of slab and spandrel panel locations): ASTM C612; faced on one side with foil-scrim or foil-scrim-polyethylene vapor retarder; with maximum flame-spread and smoke – developed indexes of 25 and 5, respectively, per ASTM E84.

	2.5 GLASS-FIBER BLANKET INSULATION
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Unfaced, Glass-Fiber Blanket Insulation:  ASTM C 665, Type I; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics.

	2.6 MINERAL-WOOL BLANKET INSULATION
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Unfaced, Mineral-Wool Blanket Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics.

	2.7 SPRAYED POLYURETHANE FOAM INSULATION
	A. Spray Polyurethane Foam Installer shall be certified by spray foam manufacturer.
	B. Pre-Installation Meeting to review spray polyurethane foam methods and procedures related to application, including manufacturer’s installation guidelines.
	C. Mock-up illustrating typical conditions. Conduct the following tests on the mockup panel:
	D. Ventilate area to receive insulation by introducing fresh air and exhausting air continuously during any 24 hours after application to maintain non-toxic, unpolluted, safe working condition.
	E. Protect workers as recommended by insulation manufacturer.
	F. Protect adjacent surfaces and equipment from damage by overspray, fall-out and dusting of insulation materials.
	G. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and applications indicated.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or snow at any time.
	C. Extend insulation to envelop entire area to be insulated.  Cut and fit tightly around obstructions and fill voids with insulation.  Remove projections that interfere with placement.
	D. Provide sizes to fit applications indicated and selected from manufacturer's standard thicknesses, widths, and lengths.  Apply single layer of insulation units to produce thickness indicated unless multiple layers are otherwise shown or required to make up total thickness.

	3.2 INSTALLATION OF BELOW-GRADE INSULATION
	A. On vertical surfaces, set insulation units using manufacturer's recommended adhesive according to manufacturer's written instructions.
	B. On horizontal surfaces, loosely lay insulation units according to manufacturer's written instructions.  Stagger end joints and tightly abut insulation units.
	C. Cut insulation to fit snugly around pilasters, projections, curves and irregularities on the wall surface. Fill voids with insulation.

	3.3 INSTALLATION OF CAVITY-WALL INSULATION
	A. Foam-Plastic Board Insulation:  Install 2” diameter daubs of adhesive spaced approximately 12 inches (610 mm) o.c. both ways on inside face, and as recommended by manufacturer.  Fit courses of insulation between wall ties and other obstructions, with edges butted tightly in both directions.  Press units firmly against inside substrates.

	3.4 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION
	A. Apply insulation units to substrates by method indicated, complying with manufacturer's written instructions.  If no specific method is indicated, bond units to substrate with adhesive or use mechanical anchorage to provide permanent placement and support of units.
	B. Foam-Plastic Board Insulation:  Seal joints between units by applying adhesive, mastic, or sealant to edges of each unit to form a tight seal as units are shoved into place.  Fill voids in completed installation with adhesive, mastic, or sealant as recommended by insulation manufacturer.
	C. Glass-Fiber or Mineral-Wool Blanket Insulation:  Install in cavities formed by framing members according to the following requirements:
	D. Miscellaneous Voids:  Install insulation in miscellaneous voids and cavity spaces where required to prevent gaps in insulation using the following materials:

	3.5 INSTALLATION OF INSULATION FOR CONCRETE SUBSTRATES
	A. Install board insulation on concrete substrates by adhesively attached, spindle-type insulation anchors as follows:

	3.6 INSTALLATION OF STOREFRONT-WALL INSULATION
	A. Install board insulation in storefront-wall construction where indicated on Drawings according to curtain-wall manufacturer's written instructions.

	3.7 INSTALLATION OF VAPOR RETARDERS
	A. Place vapor retarders on side of construction indicated on Drawings.  Extend vapor retarders to extremities of areas to protect from vapor transmission.  Secure vapor retarders in place with adhesives or other anchorage system as indicated.  Extend vapor retarders to cover miscellaneous voids in insulated substrates, including those filled with loose-fiber insulation.
	B. Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs.
	C. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor retarders with vapor-retarder tape to create an airtight seal between penetrating objects and vapor retarders.
	D. Repair tears or punctures in vapor retarders immediately before concealment by other work.  Cover with vapor-retarder tape or another layer of vapor retarders.

	3.8 INSTALLATION OF FOAM INSULATION
	A. Verify existing conditions are ready to receive work.
	B. Ensure surfaces are free of frost, oil, grease, oxidation, dirt, loose paint, loose scale, or other deleterious material that would impair bond.
	C. Ensure that items required to penetrate sprayed insulation are installed prior to installation of sprayed insulation.
	D. Clean area of work prior to application of sprayed insulation. Beginning of application implies acceptance of existing conditions.
	E. Mask and cover adjacent areas to protect from overspray.
	F. Apply any required primers for special conditions as recommended by manufacturer. Prepare surfaces within the exterior soffit at the pool to receive sprayed foam insulation where indicated.
	G. Cover wide joints with transition sheet membrane as specified in Section 07 27 50.
	H. Seal any voids between the existing precast concrete T’s and adjoining building components.
	I. Must be installed by manufacturer’s Approved Applicator at time of bidding.
	J. Apply SPF in accordance with ASTM C1029 and manufacturer’s installation guidelines: complying with preparation methods.
	K. Apply sprayed foam insulation in consecutive layers of not less than ½ inch and not more than 2 inch thick each to achieve total thickness required (total thickness as indicated per application) for a minimum R value of 25.  For light gage steel and extruded polystyrene board first layer should be a skim coat of (12 mm) (½ inch) before adding extra layers. Ensure the substrate is well supported.
	L. Avoid formation of sub-layer air pockets.
	M. Apply product in overlapping layers, so as to obtain a smooth, uniform surface.
	N. Maintain 3 inch clearance around chimneys, heating vents, steam pipes, recessed lighting fixtures and other heat sources.
	O. Do not apply Product to inside of exit openings or electrical junction boxes.
	P. Conduct field inspection and testing in accordance with manufacturers and general contractors instructions.
	Q. Test completed application daily for core density and cohesion/adhesion to substrate.  Record results daily in daily work records.
	R. Site Tolerances: Maximum Variation in Applied Thickness:  minus 1/4 inch, plus 5/8 inch.
	S. Remove overspray from non-prescribed surfaces without causing damage to surfaces.
	T. Remove protective covers from adjacent surfaces.
	U. Protect completed installation from damage Repair as required.
	V. Any open flame or welding shall not be in contact with the Spray Polyurethane Foam.
	W. All plastic insulation must be protected from interior occupancy space by an approved thermal barrier to meet the requirements of local Building Codes.

	3.9 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	07 27 13 - FIRE RESISTANT SELF-ADHERING MEMBRANE AIR BARRIERS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SECTION INCLUDES
	A. A self-adhered membrane and accessory products of fire-resistant composition for use as an air and vapor barrier in exterior walls.
	B. Materials and installation to bridge and seal the following air leakage pathways and gaps:

	1.3 RELATED SECTIONS
	A. Section 03 30 00 Cast-in-place Concrete
	B. Section 04 20 00 Unit Masonry
	C. Section 07 21 00 Thermal Insulation
	D. Section 07 53 23 EPDM Roofing
	E. Section 07 921 00 Joint Sealants
	F. Section 08 12 55 Fiberglass Reinforced Polyester Doors
	G. Section 08 41 13 Aluminum Framed entrances and storefronts
	H. Section 09 29 00 Gypsum Board

	1.4 REFERENCES
	A. American Association of Textile Chemists and Colorists (AATCC) Test Method 127. “Water Resistance – Hydrostatic Pressure Test”
	B. American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) Standard 90.1-2010 “Energy Standard for Buildings Except Low-Rise Residential Buildings”
	C. ASTM C 920 Standard Specification for Elastomeric Joint Sealants
	D. ASTM C 1305 Standard Test Method for Crack Bridging Ability of Liquid-Applied Waterproofing Membrane
	E. ASTM D 882 Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers – Tension
	F. ASTM D 1876 Standard Test Method for Peel Resistance of Adhesive
	G. ASTM D 1970 Standard Specification for Self-Adhering Polymer Modified Bituminous Sheet Materials Used as Steep slope roofing Underlayment for Ice Dam Protection
	H. ASTM D 4073 Standard Test Method for Tensile-Tear Strength of Bituminous Roofing Membranes
	I. ASTM D 4541 Standard Test Method for Pull-Off Strength of Coatings Using Portable Adhesion Testers
	J. ASTM E 84 Standard Test Method for Surface Burning Characteristics of Building Materials
	K. ASTM E 96 Standard Test Methods for Water Vapor Transmission of Materials.
	L. ASTM E 154 Standard Test Methods for Water Vapor Retarders used in Contact with Earth under Concrete Slabs, on Walls or as Ground Cover
	M. ASTM E 783 Standard Test Method for Field Measurement of Air Leakage Through Installed Exterior Windows and Doors
	N. ASTM E 1105 Standard Test Method for Field Determination of Water Penetration of Installed Exterior Windows, Skylights, Doors, and Curtain Walls by Uniform or Cyclic Static Air Pressure Difference.
	O. ASTM E 1354 Standard Test Method for Heat and Visible Smoke Release Rates for Materials and Products Using an Oxygen Consumption Calorimeter
	P. ASTM E 2178 Standard Test Method for Air Permeance of Building Materials
	Q. ASTM E 2357 Standard Test Method for Determining Air Leakage of Air Barrier Assemblies
	R. National Fire Protection Association (NFPA) 285 Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of Exterior Non-Load-Bearing Wall Assemblies Containing Combustible Components

	1.5 MEETINGS
	A. Preinstallation Conference:  Conduct conference at Project site.

	1.6 SUBMITTALS
	A. Product Data:  For each type of product.
	B. At bid submission, provide evidence to the Architect of installer qualification by the air & vapor barrier manufacturer.
	C. Shop drawings showing locations and extent of air & vapor barrier and details of all typical conditions.
	D. Manufacturer’s list and description of wall assemblies, incorporating product, tested per NFPA 285
	E. Manufacturer's technical data sheets and material safety data sheets for product and accessories.
	F. Manufacturer's installation instructions.
	G. Certification of compatibility by manufacturer, listing all materials on the project with which the product and accessories may come into contact.
	H. Sample of product and transition membrane, minimum 2 inch by 3 inch size.

	1.7 PERFORMANCE REQUIREMENTS
	A. Installed product and accessories constitute a continuous air barrier, as described in ASHRAE Standard 90.1-2010 Section 5.4.3.1
	B. Installed product and accessories shall perform as a liquid water drainage plane flashed to discharge to the exterior any incidental condensation or water penetration.
	C. Installed product and accessories shall exhibit an air leakage rate, infiltration and exfiltration modes, measured after pressure cycling, not to exceed 0.2 L/s*m2 at 75 Pa (0.040 CFM/ft2 at 1.57 PSF) according to ASTM E 2357.
	D. Installed product and accessories shall perform as a vapor barrier, installed on the predominantly warm side of the insulation.
	E. For Type I, II, III and IV construction: Installed product and accessories shall be evaluated to NFPA 285 in wall assemblies of Project.
	F. Product shall consist of nominal 0.040 inch (40 mils) thickness composite membrane consisting of an aluminum-faced cross-laminated high density polyethylene sheet laminated with a styrene-butadiene-styrene modified asphalt adhesive.
	G. Product shall meet the following requirements:

	1.8 QUALITY ASSURANCE
	A. Installer Qualifications:  Shall be experienced in applying the same or similar materials and shall be specifically approved in writing by Manufacturer.
	B. Single-Source Responsibility:  Obtain product and accessories from single manufacturer.
	C. Product and Accessories shall comply with all state and local regulations controlling use of volatile organic compounds (VOCs).
	D. Pre-Installation Meeting:  Convene one week prior to commencing Work of this Section.
	E. Field-Constructed Mock-Ups:  Prior to installation on Project, apply Product and Accessories on mock-up to verify details under shop drawing submittals, to demonstrate tie-ins with adjoining construction and other termination conditions and to become familiar with properties of materials in application:
	F. Construct typical exterior wall panel, 8 feet long by 8 feet wide, incorporating back-up wall, cladding, window and doorframe and sill, insulation, flashing; illustrating interface of materials and seals
	G. Test mock-up in accordance with ASTM E 783 and ASTM E1105 for air and water infiltration
	H. Cooperate and coordinate with the Owner's inspection and testing agency.  Do not cover any installed Product unless it has been inspected, tested and approved.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Remove and replace liquid materials that cannot be applied within their stated shelf life.
	B. Refer to current Product MSDS for proper storage and handling.
	C. Deliver materials to the job site in undamaged and original packaging indicating the name of the manufacturer and product.
	D. Store roll materials on end in original packaging. Protect rolls from direct sunlight until ready for use.
	E. Store air barrier membranes, adhesives and primers at temperatures of 40 degrees
	F. Protect stored materials from direct sunlight.
	G. Keep solvent away from flame or excessive heat.

	1.10 FIELD CONDITIONS
	A. Do not apply product or accessories during rain or accumulating snowfall.
	B. Apply product and accessories within approved ambient and substrate temperature range stated in manufacturer’s literature.
	C. Do not apply product or accessories over incompatible materials.
	D. Observe safety and environmental measures indicated in manufacturer’s MSDS, and mandated by federal, state and local regulations.

	1.11 WARRANTY
	A. System Warranty: Provide the manufacturer’s five (5) year system warranty, including the primary air/vapor barrier and installed accessory sealant and membrane materials which fail to achieve air tight and watertight seal, exhibit loss of adhesion or cohesion, or do not cure.


	PART 2 -  PRODUCTS
	2.1 FIRE-RESISTANT, SELF-ADHERING MEMBRANE AIR & VAPOR BARRIERS
	A. TO BE INSTALLED FOR ALL ABOVE-GRADE WALLS OVER TOP OF THE DENSGLASS GOLD SHEATHING
	B. Basis of Design: Fire Resist™ 705 FR-A by Carlisle Coatings & Waterproofing, Incorporated (CCW).  900 Hensley Lane, Wylie, TX 75098.  Phone 1-800-527-7092.  Website http://www.carlisleccw.com

	2.2 ACCESSORIES
	A. Provide from same manufacturer as air barrier membrane
	B. Detail Flashing: Similar composition to air barrier membrane.  Factory slit to convenient sizes.
	1.  CCW: Fire Resist 705 FR-A
	2. Others: As specified by air barrier membrane manufacturer
	C. Contact Adhesive: Liquid or spray-applied for preparing surfaces accepting air barrier membrane
	1. CCW: CCW-702 Solvent-Based , CCW-702 LV VOC Compliant, Solvent-Based, CCW-702 WB Water-Based or CAV-GRIP™ Aerosol Spray
	2.  Others: As specified by air barrier membrane manufacturer
	D. Detail Mastic: 1-part material for sealing details.  Installation over air barrier membrane.
	1.  CCW: Universal Single Ply Sealant
	2. Others: As specified by air barrier membrane manufacturer
	E. Transition Membrane: Tough, elastomeric sheet capable of bridging a 1” gap. Minimum 60 mils thickness
	1. CCW: SURE-SEAL Pressure-Sensitive Elastoform.
	2. Others: As specified by air barrier membrane manufacturer
	F. Fill Compound: 2-part chemical cure sealant, compatible with adhesive side of air barrier membrane.
	1. CCW: CCW-703 V Modified polyurethane, 2-part or CCW-201 Polyurethane, 2-part
	2. Others: As specified by air barrier membrane manufacturer

	2.3 RELATED MATERIALS
	A. Polyurethane Sealant: used for sealing membrane surface defects, penetrations and terminations :

	1. Approved by CCW: Sonneborn NP-1, Dymonic FC, S-M 7100 Permathane Pro-Installer by Schnee-Morehead Div, ITW or Xtra-Bond 7500 TX by Premiere Industrial Supply
	2. Others: As specified by air barrier membrane manufacturer
	B. Silicone Sealant: used for sealing fenestration to air barrier membrane, surface defects and penetrations
	1. Approved by CCW: Dow-Corning 758, 790, 791 or 795 or Pecora AVB Silicone, 890, 891 or 895 or GE Silpruf or Silpruf LM
	2. Others: As specified by air barrier membrane manufacturer
	C. Polyurethane Foam Sealant: used for sealing gaps around fenestration and other penetrations
	1. Approved by CCW: Great Stuff by Dow Chemical Company, FireBlock Gun Foam by TVM Building Products or Fireblock Foam Sealant  by FOMO
	2. Others: As specified by air barrier membrane manufacturer
	D. Insulation Adhesive: used for bonding foam board insulation to air barrier membrane
	1. Approved by CCW for polyisocyanurate insulation: LM 800 XL or CAV-GRIP Spray Contact Adhesive by Carlisle Coatings & Waterproofing Incorporated
	2. Approved by CCW for extruded polystyrene insulation: CAV-GRIP Spray Contact Adhesive by CCW, QB-300 Multi-Pupose Construction Adhesive by OSI or PL-300 VOC Foamboard Adhesive by Loctite
	3. Others: As specified by air barrier membrane manufacturer


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions affecting installation of the air & vapor barrier and accessory products for compliance with requirements.  Verify that surfaces and conditions are suitable prior to commencing Work of this section.  Do not proceed with installation until unsatisfactory conditions have been corrected.
	B. Verify that wall assemblies are dried in, such that water intrusion will not occur from above, behind or around the air barrier installation.
	C. Concrete shall be cured for a minimum of seven days. It shall be smooth, with sharp protrusions such as form joints ground flush.  Honeycomb and holes/cracks exceeding ¼ inch across shall be filled with grout or mortar.
	D. Surfaces shall be sound, dry and free of oil, grease, dirt, excess mortar or other contaminants.
	E. Surfaces shall be supported and flush at joints without large voids or sharp protrusions.
	F. Mortar joints shall be struck flush and shall be free of voids exceeding ¼ inch across.  Mortar droppings shall be removed from brick ties and all other surfaces accepting air barrier.
	G. Sheathing boards shall be flush at joints, with gaps between boards according to building code and sheathing manufacturer’s requirements.  Sheathing boards shall also be securely fastened to the structure with proper fastener type, technique and spacing according to building code and sheathing manufacturer’s requirements.  Sheathing boards shall be repaired or replaced if inspection reveals moisture damage, mechanical damage or if sheathing boards have exceeded the exposure duration or exposure conditions as required by the sheathing manufacturer.
	H. Plywood, OSB, lumber or pressure-treated wood moisture content, measured with a wood moisture meter in the core of the substrate, shall be below 20%.
	I. Inform Architect [Consultant] [Owner] in writing of

	1. Cracks in concrete and masonry.
	2. Gaps or obstructions such as steel beams, angles, plates and projections which cannot be spanned or covered by Product or Accessories.
	3. Anticipated problems applying Product and Accessories over substrate.
	3.2 SURFACE PREPARATION
	A. Concrete masonry unit (CMU) wall shall be prepared as follows to accept the air & vapor barrier:

	3.3 INSTALLATION
	A. Apply product over opaque wall surfaces as indicated in Project.
	B. Allow sealants used during surface preparation to cure fully before applying product.
	C. Apply contact adhesive to all surfaces accepting product, according to manufacturer’s instructions.
	D. Apply product to prepared surfaces according to manufacturer’s instructions and drawings.
	E. Sequence installation to provide shingled laps.  Lap neighboring sheets 2 inches minimum.
	F. Install detail flashing or transition membrane according to manufacturer’s drawings and instructions at expansion joints, seismic joints, mechanical/electrical penetrations and similar conditions.
	G. Install detail mastic, polyurethane sealant or silicone sealant covering non-water shedding laps, penetrations and similar surface defects.

	3.4 SCHEDULE
	A. Wall substrates and roof or temporary roof shall be in place, effectively enclosing interior space, before proceeding with air barrier installation.

	3.5 REPAIR AND PROTECTION
	A. Protect from damage during application and remainder of construction period.

	3.6 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	07 53 23 - EPDM ROOFING
	07 62 00 - SHEET METAL FLASHINGS AND SPECIALTIES
	07 84 13 - PENETRATION FIRESTOPPING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section includes the performance criteria, materials, production, and erection of  penetration firestopping for the project.  The work performed under this Section consists of the provision of all plant, materials, labor and equipment and the like necessary and/or required for the complete execution of all penetration firestopping as required by the this section, schedules.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Product Schedule:  For each penetration firestopping system.  Include location and design designation of qualified testing and inspecting agency.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer.
	B. Installer Certificates:  From Installer indicating penetration firestopping has been installed in compliance with requirements and manufacturer's written recommendations.
	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for penetration firestopping.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm that has been approved by FM Global according to FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to comply with its "Qualified Firestop Contractor Program Requirements."
	B. Installer Qualifications:  A firm experienced in installing penetration firestopping similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful performance.  Qualifications include having the necessary experience, staff, and training to install manufacturer's products per specified requirements.  Manufacturer's willingness to sell its penetration firestopping products to Contractor or to Installer engaged by Contractor does not in itself confer qualification on buyer.
	C. Fire-Test-Response Characteristics:  Penetration firestopping shall comply with the following requirements:
	D. Preinstallation Conference:  Conduct conference at Project site.

	1.6 REFERENCED STANDARDS
	A. American Society for Testing and Materials (ASTM).
	B. Underwriters Laboratories, Inc. (UL).
	C. Factory Mutual (FM) Approval guide, current year.
	D. National Fire Protection Association.
	E. FICA “Manual of Practice”.
	F. International Firestop Council (IFC).

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install penetration firestopping when ambient or substrate temperatures are outside limits permitted by penetration firestopping manufacturers or when substrates are wet because of rain, frost, condensation, or other causes.
	B. Install and cure penetration firestopping per manufacturer's written instructions using natural means of ventilations or, where this is inadequate, forced-air circulation.

	1.8 COORDINATION
	A. Coordinate construction of openings and penetrating items to ensure that penetration firestopping is installed according to specified requirements.
	B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate penetration firestopping.
	C. Notify Owner's testing agency at least seven days in advance of penetration firestopping installations; confirm dates and times on day preceding each series of installations.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following, or approved equal:

	2.2 PENETRATION FIRESTOPPING
	A. Provide penetration firestopping that is produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of construction penetrated.  Penetration firestopping systems shall be compatible with one another, with the substrates forming openings, and with penetrating items if any.
	B. Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with ratings determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa).
	C. Penetrations in Horizontal Assemblies:  Provide penetration firestopping with ratings determined per ASTM E 814 or UL 1479, based on testing at a positive pressure differential of 0.01-inch wg (2.49 Pa).
	D. Penetrations in Smoke Barriers:  Provide penetration firestopping with ratings determined per UL 1479.
	E. W-Rating:  Provide penetration firestopping showing no evidence of water leakage when tested according to UL 1479.
	F. Exposed Penetration Firestopping:  Provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	G. VOC Content:  Penetration firestopping sealants and sealant primers shall comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	H. Accessories:  Provide components for each penetration firestopping system that are needed to install fill materials and to maintain ratings required.  Use only those components specified by penetration firestopping manufacturer and approved by qualified testing and inspecting agency for firestopping indicated.

	2.3 FILL MATERIALS
	A. Cast-in-Place Firestop Devices:  Factory-assembled devices for use in cast-in-place concrete floors and consisting of an outer metallic sleeve lined with an intumescent strip, a radial extended flange attached to one end of the sleeve for fastening to concrete formwork, and a neoprene gasket.
	B. Flexible Firestop Sealant (For use where roof joists penetrate fire-rated walls): Acrylic based firestop sealant that provides movement capability in fire rated joint applications. Basis of Design: Hilti CP 606.
	C. Latex Sealants:  Single-component latex formulations that do not re-emulsify after cure during exposure to moisture.
	D. Firestop Devices:  Factory-assembled collars formed from galvanized steel and lined with intumescent material sized to fit specific diameter of penetrant.
	E. Intumescent Composite Sheets:  Rigid panels consisting of aluminum-foil-faced elastomeric sheet bonded to galvanized-steel sheet.
	F. Intumescent Putties:  Nonhardening dielectric, water-resistant putties containing no solvents, inorganic fibers, or silicone compounds.
	G. Intumescent Wrap Strips:  Single-component intumescent elastomeric sheets with aluminum foil on one side.
	H. Mortars:  Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, fillers, and lightweight aggregate formulated for mixing with water at Project site to form a nonshrinking, homogeneous mortar.
	I. Pillows/Bags:  Reusable heat-expanding pillows/bags consisting of glass-fiber cloth cases filled with a combination of mineral-fiber, water-insoluble expansion agents, and fire-retardant additives.  Where exposed, cover openings with steel-reinforcing wire mesh to protect pillows/bags from being easily removed.
	J. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, nonshrinking foam.
	K. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below:

	2.4 MIXING
	A. For those products requiring mixing before application, comply with penetration firestopping manufacturer's written instructions for accurate proportioning of materials, water (if required), type of mixing equipment, selection of mixer speeds, mixing containers, mixing time, and other items or procedures needed to produce products of uniform quality with optimum performance characteristics for application indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for opening configurations, penetrating items, substrates, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning:  Clean out openings immediately before installing penetration firestopping to comply with manufacturer's written instructions and with the following requirements:
	B. Priming:  Prime substrates where recommended in writing by manufacturer using that manufacturer's recommended products and methods.  Confine primers to areas of bond; do not allow spillage and migration onto exposed surfaces.
	C. Masking Tape:  Use masking tape to prevent penetration firestopping from contacting adjoining surfaces that will remain exposed on completion of the Work and that would otherwise be permanently stained or damaged by such contact or by cleaning methods used to remove stains.  Remove tape as soon as possible without disturbing firestopping's seal with substrates.

	3.3 INSTALLATION
	A. General:  Install penetration firestopping to comply with manufacturer's written installation instructions and published drawings for products and applications indicated.
	B. Install forming materials and other accessories of types required to support fill materials during their application and in the position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	C. Install fill materials for firestopping by proven techniques to produce the following results:

	3.4 IDENTIFICATION
	A. Identify penetration firestopping with preprinted metal or plastic labels.  Attach labels permanently to surfaces adjacent to and within 6 inches (150 mm) of firestopping edge so labels will be visible to anyone seeking to remove penetrating items or firestopping.  Use mechanical fasteners or self-adhering-type labels with adhesives capable of permanently bonding labels to surfaces on which labels are placed.  Include the following information on labels:

	3.5 FIELD QUALITY CONTROL
	A. Owner will engage a qualified testing agency to perform tests and inspections.
	B. Where deficiencies are found or penetration firestopping is damaged or removed because of testing, repair or replace penetration firestopping to comply with requirements.
	C. Proceed with enclosing penetration firestopping with other construction only after inspection reports are issued and installations comply with requirements.

	3.6 CLEANING AND PROTECTION
	A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with cleaning materials that are approved in writing by penetration firestopping manufacturers and that do not damage materials in which openings occur.
	B. Provide final protection and maintain conditions during and after installation that ensure that penetration firestopping is without damage or deterioration at time of Substantial Completion.  If, despite such protection, damage or deterioration occurs, immediately cut out and remove damaged or deteriorated penetration firestopping and install new materials to produce systems complying with specified requirements.

	3.7 PENETRATION FIRESTOPPING SCHEDULE
	A. The following schedules shall be completed by the Contractor and reviewed prior to submission to the Architect.  The Table included shall be completed with each of the following categories of penetrating items:
	B. Complete the additional Tables for the following, using the format provided.

	3.3 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	07 84 46 - FIRE-RESISTIVE JOINT SYSTEMS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	1.2 SUMMARY
	A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, testing and services necessary to complete the work for  fire resistive joint systems as shown on the schedules, keynotes, drawings, as specified herein, and as may be required by conditions and authorities having jurisdiction, including, but not limited to, the following:

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Product Schedule:  For each fire-resistive joint system.  Include location and design designation of qualified testing agency. Retain subparagraph below only after verifying that authorities having jurisdiction will accept modifications handled by method in subparagraph.

	1.4 INFORMATIONAL SUBMITTALS
	A. Installer Certificates:  From Installer indicating fire-resistive joint systems have been installed in compliance with requirements and manufacturer's written recommendations.
	B. Product test reports.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm that has been approved by FM Global according to FM Global 4991, "Approval of Firestop Contractors," or been evaluated by UL and found to comply with UL's "Qualified Firestop Contractor Program Requirements."
	B. Fire-Test-Response Characteristics:  Fire-resistive joint systems shall comply with the following requirements:
	C. Pre-installation Conference:  Conduct conference at Project site.


	PART 2 -  PRODUCTS
	2.1 FIRE-RESISTIVE JOINT SYSTEMS
	A. Where required, provide fire-resistive joint systems that are produced and installed to resist spread of fire according to requirements indicated, resist passage of smoke and other gases, and maintain original fire-resistance rating of assemblies in or between which fire-resistive joint systems are installed.  Fire-resistive joint systems shall accommodate building movements without impairing their ability to resist the passage of fire and hot gases.
	B. Joints in or between Fire-Resistance-Rated Construction:  Ratings determined per ASTM E 1966 or UL 2079:
	C. Joints at Exterior Storefront-Wall/Floor Intersections:  Rating determined by ASTM E 119 based on testing at a positive pressure differential of 0.01-inch wg or ASTM E 2307.
	D. Joints in Smoke Barriers:  Ratings determined per UL 2079.
	E. Exposed Fire-Resistive Joint Systems:  Provide products with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, as determined per ASTM E 84.
	F. VOC Content:  Fire-resistive joint system sealants shall comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	G. Accessories:  Provide components of fire-resistive joint systems, including primers and forming materials that are needed to install fill materials and to maintain ratings required.  Use only components specified by fire-resistive joint system manufacturer and approved by the qualified testing agency for systems indicated.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Examine substrates and conditions, with Installer present, for compliance with requirements for joint configurations, substrates, and other conditions affecting performance of the Work.
	B. Install fire-resistive joint systems to comply with manufacturer's written installation instructions and published drawings for products and applications indicated.
	C. Install forming materials and other accessories of types required to support fill materials during their application and in position needed to produce cross-sectional shapes and depths required to achieve fire ratings indicated.
	D. Install fill materials for fire-resistive joint systems by proven techniques to produce the following results:

	3.2 IDENTIFICATION
	A. Identify fire-resistive joint systems with preprinted metal or plastic labels.  Attach labels permanently to surfaces adjacent to and within 6 inches of joint edge so labels will be visible to anyone seeking to remove or penetrate joint system.  Use mechanical fasteners or self-adhering-type labels with adhesives capable of permanently bonding labels to surfaces on which labels are placed.  Include the following information on labels:

	3.3 FIELD QUALITY CONTROL
	A. Inspecting Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	B. Where deficiencies are found or fire-resistive joint systems are damaged or removed due to testing, repair or replace fire-resistive joint systems so they comply with requirements.
	C. Proceed with enclosing fire-resistive joint systems with other construction only after inspection reports are issued and installations comply with requirements

	3.4 FIRE-RESISTIVE JOINT SYSTEM SCHEDULE
	A. Where UL-classified systems are indicated, they refer to system numbers in UL's "Fire Resistance Directory" under product Category XHBN or Category XHDG.
	B. Where Intertek ETL SEMKO-listed systems are indicated, they refer to design numbers in Intertek ETL SEMKO's "Directory of Listed Building Products" under product category Expansion/Seismic Joints or Firestop Systems.
	C. Floor-to-Floor, Fire-Resistive Joint Systems FRJS-1:
	D. Wall-to-Wall, Fire-Resistive Joint Systems FRJS-2:
	E. Floor-to-Wall, Fire-Resistive Joint Systems FRJS-3:
	F. Head-of-Wall, Fire-Resistive Joint Systems FRJS-4:
	G. Bottom-of-Wall, Fire-Resistive Joint Systems FRJS-5:
	H. Wall-to-Wall, Fire-Resistive Joint Systems Intended for Use as Corner Guards FRJS-6:
	I. Perimeter Fire-Resistive Joint Systems PFRJS-1:

	3.5 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	07 92 00 - JOINT SEALANTS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	1.2 SUMMARY
	B. Related Sections:

	1.3 PRECONSTRUCTION TESTING
	A. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for testing indicated below, samples of materials that will contact or affect joint sealants.
	B. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their adhesion to Project joint substrates as follows:

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants showing the full range of colors available for each product exposed to view.
	C. Samples for Verification:  For each kind and color of joint sealant required, provide Samples with joint sealants in 1/2-inch- (13-mm-) wide joints formed between two 6-inch- (150-mm-) long strips of material matching the appearance of exposed surfaces adjacent to joint sealants.
	D. Joint-Sealant Schedule:  Include the following information:

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer and testing agency.
	B. Product Certificates:  For each kind of joint sealant and accessory, from manufacturer.
	C. Sealant, Waterproofing, and Restoration Institute (SWRI) Validation Certificate:  For each sealant specified to be validated by SWRI's Sealant Validation Program.
	D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating that sealants comply with requirements.
	E. Preconstruction Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating the following:
	F. Preconstruction Field-Adhesion Test Reports:  Indicate which sealants and joint preparation methods resulted in optimum adhesion to joint substrates based on testing specified in "Preconstruction Testing" Article.
	G. Field-Adhesion Test Reports:  For each sealant application tested.
	H. Warranties:  Sample of special warranties.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations:  Obtain each kind of joint sealant from single source from single manufacturer.
	C. Product Testing:  Test joint sealants using a qualified testing agency.
	D. Mockups:  Install sealant in mockups of assemblies specified in other Sections that are indicated to receive joint sealants specified in this Section.  Use materials and installation methods specified in this Section.
	E. Preinstallation Conference:  Conduct conference at Project site.

	1.7 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:

	1.8 WARRANTY
	A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	B. Special Manufacturer's Warranty:  Manufacturer's standard form in which joint-sealant manufacturer agrees to furnish joint sealants to repair or replace those that do not comply with performance and other requirements specified in this Section within specified warranty period.
	C. Special warranties specified in this article exclude deterioration or failure of joint sealants from the following:


	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testing and field experience.
	B. VOC Content of Interior Sealants:  Sealants and sealant primers used inside the weatherproofing system shall comply with the following limits for VOC content when calculated according to 40 CFR 59, Subpart D (EPA Method 24):
	C. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure and joint substrates.
	D. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for Project.
	E. Suitability for Contact with Food:  Where sealants are indicated for joints that will come in repeated contact with food, provide products that comply with 21 CFR 177.2600.
	F. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.
	G. Suitability for Contact with Food:  Comply with 21 CFR 177.2600, where applicable.

	2.2 SILICONE JOINT SEALANTS
	A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 100/50, for Use NT.
	B. Single-Component, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 100/50, for Use NT.

	2.3 ACOUSTICAL JOINT SEALANTS
	A. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with ASTM C 834.  Product effectively reduces airborne sound transmission through perimeter joints and openings in building construction as demonstrated by testing representative assemblies according to ASTM E 90.

	2.4 JOINT SEALANT BACKING
	A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field experience and laboratory testing.
	B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin), Type O (open-cell material), Type B (bicellular material with a surface skin),  or any of the preceding types, as approved in writing by joint-sealant manufacturer for joint application indicated, and of size and density to control sealant depth and otherwise contribute to producing optimum sealant performance.
	C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint.  Provide self-adhesive tape where applicable.

	2.5 MISCELLANEOUS MATERIALS
	A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in any way, and formulated to promote optimum adhesion of sealants to joint substrates.
	C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions, and other conditions affecting performance of the Work.
	B. Examine joints for suitable conditions.
	C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacturer's written instructions.  Confine primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining surfaces.
	C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.  Remove tape immediately after tooling without disturbing joint seal.

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	F. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of sealant with sides of joint.
	G. Installation of Preformed Silicone-Sealant System:  Comply with the following requirements:
	H. Acoustical Sealant Installation:  At sound-rated assemblies and elsewhere as indicated, seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical sealant at both faces of partitions at perimeters and through penetrations.  Comply with ASTM C 919 and with manufacturer's written recommendations.

	3.4 FIELD QUALITY CONTROL
	A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows:
	B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from testing or noncompliance with other indicated requirements will be considered satisfactory.  Remove sealants that fail to adhere to joint substrates during testing or to comply with other requirements.  Retest failed applications until test results prove sealants comply with indicated requirements.

	3.5 CLEANING
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.6 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completion.  If, despite such protection, damage or deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately so installations with repaired areas are indistinguishable from original work.

	3.7 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal nontraffic surfaces.
	B. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces.
	C. Joint-Sealant Application:  Interior acoustical joints in vertical surfaces and horizontal nontraffic surfaces.

	3.8 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	07 95 00 - EXPANSION CONTROL
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. The Work of this Section consists of the provision of all plant, labor, materials, equipment, testing and services necessary to complete the work for  expansion control as shown on the schedules, keynotes, drawings, as specified herein, and as may be required by conditions and authorities having jurisdiction, including, but not limited to, the following:
	B. Related Requirements:

	1.3 ACTION SUBMITTALS
	A. Shop Drawings:  For each expansion control system specified. Include plans, elevations, sections, details, splices, blockout requirement, attachments to other work, and line diagrams showing entire route of each expansion control system.  Where expansion control systems change planes, provide isometric or clearly detailed drawing depicting how components interconnect.
	B. Samples:  For each exposed expansion control system and for each color and texture specified, full width by 6 inches (150 mm) long in size.
	C. Samples for Initial Selection:  For each type of expansion control system indicated.
	D. Samples for Verification:  For each type of expansion control system indicated, full width by 6 inches (150 mm) long in size.
	E. Product Schedule:  Prepared by or under the supervision of the supplier.  Include the following information in tabular form:

	1.4 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  For each fire barrier provided as part of an expansion control system, for tests performed by a qualified testing agency.


	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	A. General:  Provide expansion control systems of design, basic profile, materials, and operation indicated.  Provide units with capability to accommodate variations in adjacent surfaces.
	B. Coordination:  Coordinate installation of exterior wall and soffit expansion control systems with roof expansion control systems to ensure that wall transitions are watertight. Roof expansion joint assemblies are specified elsewhere.

	2.2 PERFORMANCE REQUIREMENTS
	A. Fire-Resistance Ratings:  Where indicated, provide expansion control systems with fire barriers identical to those of systems tested for fire resistance per UL 2079 or ASTM E 1966 by a testing and inspecting agency acceptable to authorities having jurisdiction.
	B. Seismic Performance:  Expansion control systems shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.

	2.3 INTERIOR EXPANSION CONTROL SYSTEMS
	A. Locations:  Between existing Salzmann Building and new East and West Wing Additions and between existing Salzmann Building and new Entry Addition.
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide products by  MM Systems Corporation, as indicated on the drawings or a comparable product by one of the following:
	C. Source Limitations:  Obtain expansion control systems from single source from single manufacturer.
	D. Interior Expansion Control System Requirement:
	E. Finishes shall be compatible with adjacent materials or as designated in the drawings.

	2.4 EXTERIOR WALL EXPANSION CONTROL SYSTEMS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide products by MM Systems Corporation, as indicated on the drawings or a comparable product by one of the following:
	B. Source Limitations:  Obtain expansion control systems from single source from single manufacturer.
	C. Fire Resistance Rating:  same as adjacent construction.
	D. Exterior Expansion Control System Requirement with cover plates:
	E. Exposed gasket:  Extruded flexible gasket.  Color as selected by Architect from manufacture’s full range.

	2.5 MATERIALS
	A. Aluminum:  ASTM B 221 (ASTM B 221M), Alloy 6063-T5 for extrusions; ASTM B 209 (ASTM B 209M), Alloy 6061-T6 for sheet and plate.
	B. Elastomeric Seals:  ASTM E 1783; preformed elastomeric membranes or extrusions to be installed in metal frames.
	C. Compression Seals:  ASTM E 1612; preformed elastomeric extrusions having an internal baffle system and designed to function under compression.
	D. Cellular Foam Seals:  Extruded, compressible foam designed to function under compression.
	E. Elastomeric Concrete:  Modified epoxy or polyurethane extended into a prepackaged aggregate blend, specifically designed for bonding to concrete substrates.
	F. Fire Barriers:  Any material or material combination, when fire tested after cycling, designated to resist the passage of flame and hot gases through a movement joint and to meet performance criteria for required fire-resistance rating.
	G. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107/C 1107M, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.
	H. Accessories:  Manufacturer's standard anchors, clips, fasteners, set screws, spacers, and other accessories compatible with material in contact, as indicated or required for complete installations.

	2.6 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.

	2.7 ALUMINUM FINISHES
	A. Mill finish.
	B. Clear Anodic Finish:  AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces where expansion control systems will be installed for installation tolerances and other conditions affecting performance of work.

	3.2 PREPARATION
	A. Prepare substrates according to expansion control system manufacturer's written instructions.
	B. Coordinate and furnish anchorages, setting drawings, and instructions for installing expansion control systems.  Provide fasteners of metal, type, and size to suit type of construction indicated and to provide for secure attachment of expansion control systems.
	C. Cast-In Frames:  Coordinate and furnish frames to be cast into concrete.

	3.3 INSTALLATION
	A. Comply with manufacturer's written instructions for storing, handling, and installing expansion control systems and materials unless more stringent requirements are indicated.
	B. Metal Frames:  Perform cutting, drilling, and fitting required to install expansion control systems.
	C. Seals in Metal Frames:  Install elastomeric seals and membranes in frames to comply with manufacturer's written instructions.  Install with minimum number of end joints.
	D. Compression Seals:  Apply adhesive or lubricant adhesive as recommended by manufacturer before installing compression seals.
	E. Foam Seals:  Install with adhesive recommended by manufacturer.
	F. Epoxy-Bonded Seals:  Pressurize seal for time period and to pressure recommended by manufacturer.  Do not overpressurize.
	G. Terminate exposed ends of expansion control systems with field- or factory-fabricated termination devices.
	H. Fire-Resistance-Rated Assemblies:  Coordinate installation of expansion control system materials and associated work so complete assemblies comply with assembly performance requirements.
	I. Moisture Barrier:  Provide at all exterior joints and where indicated on Drawings.  Provide drainage fittings at a maximum of 50 feet (15.2 m) or where indicated on Drawings.

	3.4 PROTECTION
	A. Do not remove protective covering until finish work in adjacent areas is complete.  When protective covering is removed, clean exposed metal surfaces to comply with manufacturer's written instructions.
	B. Protect the installation from damage by work of other Sections.  Where necessary due to heavy construction traffic, remove and properly store cover plates or seals and install temporary protection over expansion control systems.  Reinstall cover plates or seals prior to Substantial Completion of the Work.

	3.5 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	09 22 16 - NON-STRUCTURAL METAL FRAMING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. Evaluation Reports:  For dimpled steel studs and runners and firestop tracks, from ICC-ES.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Test-Response Characteristics:  For fire-resistance-rated assemblies that incorporate non-load-bearing steel framing, provide materials and construction identical to those tested in assembly indicated, according to ASTM E 119 by an independent testing agency.
	B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated, according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.

	2.2 FRAMING SYSTEMS
	A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated.
	B. Studs and Runners:  ASTM C 645.  Use either steel studs and runners or dimpled steel studs and runners.
	C. Slip-Type Head Joints:  Where indicated, provide one of the following:
	D. Firestop Tracks:  Top runner manufactured to allow partition heads to expand and contract with movement of the structure while maintaining continuity of fire-resistance-rated assembly indicated; in thickness not less than indicated for studs and in width to accommodate depth of studs.
	E. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width indicated.
	F. Cold-Rolled Channel Bridging:  Steel, 0.053-inch (1.34-mm) minimum base-metal thickness, with minimum 1/2-inch- (13-mm-) wide flanges.
	G. Hat-Shaped, Rigid Furring Channels:  ASTM C 645.
	H. Resilient Furring Channels:  1/2-inch- (13-mm-) deep, steel sheet members designed to reduce sound transmission.
	I. Cold-Rolled Furring Channels:  0.053-inch (1.34-mm) uncoated-steel thickness, with minimum 1/2-inch- (13-mm-) wide flanges.
	J. Z-Shaped Furring:  With slotted or nonslotted web, face flange of 1-1/4 inches (32 mm), wall attachment flange of 7/8 inch (22 mm), minimum uncoated-metal thickness of 0.018 inch (0.45 mm), and depth required to fit insulation thickness indicated.

	2.3 SUSPENSION SYSTEMS
	A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-mm-) diameter wire, or double strand of 0.048-inch- (1.21-mm-) diameter wire.
	B. Hanger Attachments to Concrete:
	C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch (4.12 mm) in diameter.
	D. Flat Hangers:  Steel sheet, 1 by 3/16 inch (25 by 5 mm) by length indicated.
	E. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.053 inch (1.34 mm) and minimum 1/2-inch- (13-mm-) wide flanges.
	F. Furring Channels (Furring Members):
	G. Grid Suspension System for Gypsum Board Ceilings:  ASTM C 645, direct-hung system composed of main beams and cross-furring members that interlock.

	2.4 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards.
	B. Isolation Strip at Exterior Walls:  Provide one of the following:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in anchors, and structural framing, for compliance with requirements and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Suspended Assemblies:  Coordinate installation of suspension systems with installation of overhead structure to ensure that inserts and other provisions for anchorages to building structure have been installed to receive hangers at spacing required to support the Work and that hangers will develop their full strength.
	B. Coordination with Sprayed Fire-Resistive Materials:

	3.3 INSTALLATION, GENERAL
	A. Installation Standard:  ASTM C 754.
	B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar construction.
	C. Install bracing at terminations in assemblies.
	D. Do not bridge building control and expansion joints with non-load-bearing steel framing members.  Frame both sides of joints independently.

	3.4 INSTALLING FRAMED ASSEMBLIES
	A. Install framing system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install isolation strip between studs and exterior wall.
	C. Install studs so flanges within framing system point in same direction.
	D. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural supports or substrates above suspended ceilings except where partitions are indicated to terminate at suspended ceilings.  Continue framing around ducts penetrating partitions above ceiling.
	E. Direct Furring:
	F. Z-Furring Members:
	G. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 1/8 inch (3 mm) from the plane formed by faces of adjacent framing.

	3.5 INSTALLING SUSPENSION SYSTEMS
	A. Install suspension system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	B. Isolate suspension systems from building structure where they abut or are penetrated by building structure to prevent transfer of loading imposed by structural movement.
	C. Suspend hangers from building structure as follows:
	D. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports.
	E. Seismic Bracing:  Sway-brace suspension systems with hangers used for support.
	F. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems meet vertical surfaces.  Mechanically join main beam and cross-furring members to each other and butt-cut to fit into wall track.
	G. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in 12 feet (3 mm in 3.6 m) measured lengthwise on each member that will receive finishes and transversely between parallel members that will receive finishes.

	3.6 WASTE MANAGEMENT
	A. Coordinate with Section 017423.



	09 29 00 - GYPSUM BOARD
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section includes the performance criteria, materials, production, and erection of  gypsum board for the project.  The work performed under this Section consists of the provision of all plant, materials, labor and equipment and the like necessary and/or required for the complete execution of all gypsum board as required by this section, schedules, keynotes and drawings including, but not limited to the following.
	B. Related Requirements:

	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Performance of Ceiling Suspension Systems:  Ceiling suspension systems and cantilevered ceiling soffits shall withstand the effects of gravity and seismic effects.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Shop Drawings for Gypsum Board Ceiling Systems:  Include reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, and as reviewed by a qualified professional engineer using input from installers of the items involved:.
	C. Evaluation Reports:  For each ceiling suspension system and anchor and fastener type, from ICC-ES.
	D. Field quality-control reports.
	E. Samples:  For the following products:

	1.5 QUALITY ASSURANCE
	A. Mockups:  Before beginning gypsum board installation, install mockups of at least 100 sq. ft. (9 sq. m) in surface area to demonstrate aesthetic effects and set quality standards for materials and execution.

	1.6 DELIVERY, STORAGE AND HANDLING
	A. Store materials inside under cover and keep them dry and protected against weather, condensation, direct sunlight, construction traffic, and other potential causes of damage.  Stack panels flat and supported on risers on a flat platform to prevent sagging.

	1.7 FIELD CONDITIONS
	A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board manufacturer's written recommendations, whichever are more stringent.
	B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.
	C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged.


	PART 2 -  Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent testing agency.
	B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.

	2.2 GYPSUM BOARD, GENERAL
	A. Size:  Provide maximum lengths and widths available that will minimize joints in each area and that correspond with support system indicated.

	2.3 INTERIOR GYPSUM BOARD
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:
	B. Gypsum Wallboard:  ASTM C 1396/C 1396M.
	C. Gypsum Board, Type X:  ASTM C 1396/C 1396M.
	D. Flexible Gypsum Board:  ASTM C 1396/C 1396M.  Manufactured to bend to fit radii and to be more flexible than standard regular-type gypsum board of same thickness.
	E. Gypsum Ceiling Board:  ASTM C 1396/C 1396M.
	F. Abuse-Resistant Gypsum Board:  ASTM C 1629/C 1629M.
	G. Impact-Resistant Gypsum Board:  ASTM C 1629/C 1629M.
	H. Moisture- and Mold-Resistant Gypsum Board:  ASTM C 1396/C 1396M.  With moisture- and mold-resistant core and paper surfaces.
	I. Glass-Mat Interior Gypsum Board:  ASTM C 1658/C 1658M.  With fiberglass mat laminated to both sides.  Specifically designed for interior use, where indicated on Drawings. Retain "Products" Subparagraph and list of manufacturers and products below to require specific products or a comparable product from other manufacturers.

	2.4 TRIM ACCESSORIES
	A. Interior Trim:  ASTM C 1047.

	2.5 JOINT TREATMENT MATERIALS
	A. General:  Comply with ASTM C 475/C 475M.
	B. Joint Tape:
	C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.

	2.6 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards and manufacturer's written recommendations.
	B. Laminating Adhesive:  Adhesive or joint compound recommended for directly adhering gypsum panels to continuous substrate.
	C. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.
	D. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.
	E. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with ASTM C 834.  Product effectively reduces airborne sound transmission through perimeter joints and openings in building construction as demonstrated by testing representative assemblies according to ASTM E 90.
	F. Thermal Insulation:  As specified in Section 07 21 00 "Thermal Insulation."
	G. Vapor Retarder:  As specified in Section 07 21 00 "Thermal Insulation."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates including welded hollow-metal frames and framing, with Installer present, for compliance with requirements and other conditions affecting performance.
	B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLYING AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C 840 and Gypsum Association GA 214-10.
	B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent panels not less than one framing member.
	C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 1/16 inch (1.5 mm) of open space between panels.  Do not force into place.
	D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints on opposite sides of partitions.  Do not make joints other than control joints at corners of framed openings.
	E. Form control and expansion joints with space between edges of adjoining gypsum panels.
	F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.), except in chases braced internally.
	G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except floors.  Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these locations and trim edges with edge trim where edges of panels are exposed.  Seal joints between edges and abutting structural surfaces with acoustical sealant.
	H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.
	I. STC-Rated Assemblies:  Seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical sealant at both faces of partitions at perimeters and through penetrations.  Comply with ASTM C 919 and with manufacturer's written recommendations for locating edge trim and closing off sound-flanking paths around or through assemblies, including sealing partitions above acoustical ceilings.
	J. Install sound attenuation blankets before installing gypsum panels unless blankets are readily installed after panels have been installed on one side.

	3.3 APPLYING INTERIOR GYPSUM BOARD
	A. Install interior gypsum board in the following locations:
	B. Single-Layer Application:
	C. Multilayer Application:
	D. Laminating to Substrate:  Where gypsum panels are indicated as directly adhered to a substrate (other than studs, joists, furring members, or base layer of gypsum board), comply with gypsum board manufacturer's written recommendations and temporarily brace or fasten gypsum panels until fastening adhesive has set.
	E. Curved Surfaces:

	3.4 INSTALLING TRIM ACCESSORIES
	A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels.  Otherwise, attach trim according to manufacturer's written instructions.
	B. Control Joints:  Install control joints at locations indicated on Drawings and according to ASTM C 840 and in specific locations approved by Architect for visual effect.
	C. Interior Trim:  Install in the following locations:

	3.5 FINISHING GYPSUM BOARD
	A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration.  Promptly remove residual joint compound from adjacent surfaces.
	B. Prefill open joints, rounded or beveled edges, and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to receive tape.

	3.6 PROTECTION
	A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other non-drywall surfaces.  Repair surfaces stained, marred, or otherwise damaged during drywall application.
	B. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	C. Remove and replace panels that are wet, moisture damaged, and mold damaged.

	3.7 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	09 51 23 - ACOUSTICAL CEILING TILE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section includes the performance criteria, materials, production, and erection of  continuous/wall-to-wall acoustical tile ceilings for the project.  The work performed under this Section consists of the provision of all plant, materials, labor and equipment and the like necessary and/or required for the complete execution of all acoustical tile ceilings as required by the this section, schedules, keynotes and drawings, including, but not limited to the following:

	1.3 PRE-INSTALLATION MEETINGS
	A. Pre-installation Conference:  Conduct conference at Project site.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Samples:  For each exposed product and for each color and texture specified, 6-inches- (150-mm-) in size.
	C. Samples for Initial Selection:  For components with factory-applied color finishes.
	D. Samples for Verification:  For each component indicated and for each exposed finish required, prepared on Samples of size indicated below.

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	B. Qualification Data:  For testing agency.
	C. Product Test Reports:  For each acoustical tile ceiling, for tests performed by manufacturer and witnessed by a qualified testing agency.
	D. Evaluation Reports:  For each acoustical tile ceiling suspension system and anchor and fastener type, from ICC-ES.
	E. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For finishes to include in maintenance manuals.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

	1.8 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Qualified according to the National Voluntary Laboratory Accreditation Program (NVLAP) for testing indicated.
	B. Single-Source Responsibility: Provide acoustical panel units and grid components by a single manufacturer.
	C. Acoustical Panels: As with other architectural features located at the ceiling, may obstruct or skew the planned fire sprinkler water distribution pattern through possibly delay or accelerate the activation of the sprinkler or fire detection systems by channeling heat from a fire either toward or away from the device. Designers and installers are advised to consult a fire protection engineer, NFPA 13, or their local codes for guidance where automatic fire detection and suppression systems are present.
	D. Coordination of Work: Coordinate acoustical ceiling work with installers of related work including, but not limited to building insulation, gypsum board, light fixtures, mechanical systems, electrical systems, and sprinklers.
	E. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Deliver acoustical tiles, suspension-system components, and accessories to Project site in original, unopened packages and store them in a fully enclosed, conditioned space where they will be protected against damage from moisture, humidity, temperature extremes, direct sunlight, surface contamination, and other causes.
	B. Before installing acoustical tiles, permit them to reach room temperature and a stabilized moisture content.
	C. Handle acoustical tiles carefully to avoid chipping edges or damaging units in any way.

	1.10 WARRANTY
	A. Acoustical Panel: Submit a written warranty executed by the manufacturer, agreeing to repair or replace panels that fail within the warranty period.  Failures include, but are not limited to the following:
	B. Warranty Period:
	C. The Warranty shall not deprive the Owner of other rights the Owner may have under other provisions of the Contract Documents and will be in addition to and run concurrent with other warranties made by the Contractor under the requirements of the Contract Documents.

	1.11 FIELD CONDITIONS
	A. Environmental Limitations:  Do not install acoustical tile ceilings until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are maintained at the levels indicated for Project when occupied for its intended use.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Seismic Performance:  Acoustical ceiling shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	B. Surface-Burning Characteristics:  Comply with ASTM E 84; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	C. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.

	2.2 ACOUSTICAL TILES, GENERAL
	A. Source Limitations:  Obtain each type of acoustical ceiling tile and supporting suspension system from single source from single manufacturer.
	B. Recycled Content:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 percent (refer to specific acoustic tile).
	C. Acoustical Tile Standard:  Provide manufacturer's standard tiles of configuration indicated that comply with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, and light reflectances unless otherwise indicated.
	D. Acoustical Tile Colors and Patterns:  Match appearance characteristics indicated for each product type.
	E. Provide glass-fiber based panels made with binder containing no urea formaldehyde.

	2.3 ACOUSTICAL TILES
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide Armstrong Industries products as indicated on Drawings or comparable product by one of the following:
	B. ACT-1:  Armstrong Optima Tegular, 3251  (Classrooms/Corridors or as indicated in drawings)

	2.4 METAL SUSPENSION SYSTEMS, GENERAL
	A. Recycled Content:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 percent.
	B. Metal Suspension-System Standard:  Provide manufacturer's standard metal suspension systems of types, structural classifications, and finishes indicated that comply with applicable requirements in ASTM C 635/C 635M.
	C. Wire Hangers, Braces, and Ties:  Provide wires complying with the following requirements:
	D. Flat Hangers:  Mild steel, zinc coated or protected with rust-inhibitive paint.
	E. Angle Hangers:  Angles with legs not less than 7/8 inch (22 mm) wide; formed with 0.04-inch- (1-mm-) thick, galvanized-steel sheet complying with ASTM A 653/A 653M, G90 (Z275) coating designation; with bolted connections and 5/16-inch- (8-mm-) diameter bolts.
	F. Seismic Struts:  Manufacturer's standard compression struts designed to accommodate lateral forces.
	G. Seismic Clips:  Manufacturer's standard seismic clips designed and spaced to secure acoustical tiles in-place.

	2.5 METAL SUSPENSION SYSTEM
	A. Basis-of-Design Product:  Subject to compliance with requirements, Armstrong product or provide comparable product by one of the following:
	B. Pair suspension systems with the following ACT and ATC types:
	C. Direct-Hung, Double-Web Suspension System Components: Main beams and cross tees, base metal and end detail, fabricated from commercial quality hot dipped galvanized steel complying with ASTM A 653.  Main beams and cross tees are double-web steel construction with exposed flange design.  Exposed surfaces chemically cleansed, capping prefinished galvanized steel in baked polyester paint.  Main beams and cross tees shall have rotary stitching.
	D. Attachment Devices: Size for five times design load indicated in ASTM C 635, Table 1, Direct Hung unless otherwise indicated.
	E. Wire for Hangers and Ties: ASTM A 641, Class 1 zinc coating, soft annealed, with a yield stress load of at least time three design load, but not less than 12 gauge.

	2.6 METAL EDGE MOLDINGS AND TRIM
	A. Manufacturers – Basis of Design:  Subject to compliance with requirements, Armstrong product or provide comparable product by one of the following:
	B. Products – 2” Axiom trim, or equal
	C. Roll-Formed, Sheet-Metal Edge Moldings and Trim:  Type and profile indicated or, if not indicated, manufacturer's standard moldings for edges and penetrations complying with seismic design requirements; formed from sheet metal of same material, finish, and color as that used for exposed flanges of suspension-system runners.

	2.7 ACOUSTICAL SEALANT
	A. Products:  Subject to compliance with requirements, provide one of the following:
	B. Acoustical Sealant:  Manufacturer's standard sealant complying with ASTM C 834 and effective in reducing airborne sound transmission through perimeter joints and openings in building construction as demonstrated by testing representative assemblies according to ASTM E 90.

	2.8 MISCELLANEOUS MATERIALS
	A. Acoustical Tile Adhesive:  Type recommended by acoustical tile manufacturer, bearing UL label for Class 0-25 flame spread.
	B. Staples:  5/16-inch- (8-mm-) long, divergent-point staples.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, including structural framing and substrates to which acoustical tile ceilings attach or abut, with Installer present, for compliance with requirements specified in this and other Sections that affect ceiling installation and anchorage and for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine acoustical tiles before installation.  Reject acoustical tiles that are wet, moisture damaged, or mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Testing Substrates:  Before installing adhesively applied tiles on wet-placed substrates such as cast-in-place concrete or plaster, test and verify that moisture level is below tile manufacturer's recommended limits.
	B. Measure each ceiling area and establish layout of acoustical tiles to balance border widths at opposite edges of each ceiling.  Avoid using less-than-half-width tiles at borders, and comply with layout shown on reflected ceiling plans.

	3.3 INSTALLATION OF SUSPENDED ACOUSTICAL TILE CEILINGS
	A. General:  Install acoustical panel ceilings to comply with ASTM C 636/C 636M and seismic design requirements indicated, according to manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."
	B. Suspend ceiling hangers from building's structural members and as follows:
	C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four tight turns.  Suspend bracing from building's structural members as required for hangers without attaching to permanent metal forms, steel deck, or steel deck tabs.  Fasten bracing wires into concrete with cast-in-place or postinstalled anchors.
	D. Install edge moldings and trim of type indicated at perimeter of acoustical tile ceiling area and where necessary to conceal edges of acoustical tiles.
	E. Install suspension-system runners so they are square and securely interlocked with one another.  Remove and replace dented, bent, or kinked members.
	F. Arrange directionally patterned acoustical tiles as follows:
	G. Install acoustical tiles in coordination with suspension system and exposed moldings and trim.  Place splines or suspension-system flanges into kerfed edges so tile-to-tile joints are closed by double lap of material.

	3.4 FIELD QUALITY CONTROL
	A. Special Inspections:  Owner will engage a qualified special inspector to perform the following special inspections:
	B. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections and prepare test reports.
	C. Perform the following tests and inspections of completed installations of acoustical tile ceiling hangers and anchors and fasteners in successive stages and when installation of ceiling suspension systems on each floor has reached 20 percent completion but no tiles have been installed.  Do not proceed with installations of acoustical tile ceiling hangers for the next area until test results for previously completed installations of acoustical tile ceiling hangers show compliance with requirements.
	D. Acoustical tile ceiling hangers and anchors and fasteners will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.5 CLEANING
	A. Clean exposed surfaces of acoustical tile ceilings, including trim and edge moldings.  Comply with manufacturer's written instructions for cleaning and touchup of minor finish damage.  Remove and replace tiles and other ceiling components that cannot be successfully cleaned and repaired to permanently eliminate evidence of damage.

	3.6 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	09 65 13 - RESILIENT BASE AND ACCESSORIES-
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section includes the performance criteria, materials, production, and erection of  resilient base and accessories for the project.  The work performed under this Section consists of the provision of all plant, materials, labor and equipment and the like necessary and/or required for the complete execution of all resilient base and accessories as required by this section, schedules, keynotes and drawings, including, but not limited to the following:

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.
	B. Samples:  For each exposed product and for each color and texture specified, not less than 12 inches (300 mm) long.
	C. Samples for Initial Selection:  For each type of product indicated.
	D. Samples for Verification:  For each type of product indicated and for each color, texture, and pattern required in manufacturer's standard-size Samples, but not less than 12 inches (300 mm) long.
	E. Product Schedule:  For resilient base and accessory products.  Use same designations indicated on Drawings.

	1.4 MAINTENANCE MATERIAL SUBMITTALS
	A. No extra material to be purchased for purpose of attic stock.  All left over material from construction to constitute attic stock – store, maintain and protect accordingly. Package with protective covering for storage and identified with labels describing contents.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Store resilient products and installation materials in dry spaces protected from the weather, with ambient temperatures maintained within range recommended by manufacturer, but not less than 50 deg F (10 deg C) or more than 90 deg F (32 deg C).

	1.6 FIELD CONDITIONS
	A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 70 deg F (21 deg C) or more than 95 deg F (35 deg C), in spaces to receive resilient products during the following time periods:
	B. After installation and until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer, but not less than 55 deg F (13 deg C) or more than 95 deg F (35 deg C).
	C. Install resilient products after other finishing operations, including painting, have been completed.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. FloorScore Compliance:  Resilient base shall comply with requirements of FloorScore certification.

	2.2 THERMOPLASTIC-RUBBER BASE
	A. Basis of Design:  Subject to compliance with requirements, provide Johnsonite; Baseworks 4 ” or comparable products by one of the following:
	B. Product Standard:  Johnsonite Baseworks Cove Base.
	C. Thickness:  5/16"(7.94 mm).
	D. Height:  4 "
	E. Lengths:  Length shall not be less than 1/3 of the length of a wall but not less than 3’-0 whichever is longer.
	F. Outside Corners:  Pre-Mitered.
	G. Inside Corners:  Pre-Mitered.
	H. Colors: Black Magic B

	2.3 RUBBER MOLDING ACCESSORY
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. Description:  Rubber cap for cove carpet; cap for cove resilient flooring; carpet bar for tackless installations; carpet edge for glue-down applications; nosing for carpet; nosing for resilient flooring; reducer strip for resilient flooring; joiner for tile and carpet; transition strips.
	C. Profile and Dimensions:  As indicated.
	D. Locations:  Provide rubber molding accessories in areas indicated.
	E. Colors and Patterns:  As selected by Architect from full range of industry colors.

	2.4 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended hydraulic-cement-based formulation provided or approved by resilient-product manufacturer for applications indicated.
	B. Adhesives:  Water-resistant type recommended by resilient-product manufacturer for resilient products and substrate conditions indicated.
	C. Metal Edge Strips:  Extruded aluminum with mill finish of width shown, of height required to protect exposed edges of flooring, and in maximum available lengths to minimize running joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, with Installer present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of resilient products.
	B. Concrete Substrates for Resilient Stair Accessories:  Prepare horizontal surfaces according to ASTM F 710.
	C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching compound; remove bumps and ridges to produce a uniform and smooth substrate.
	D. Do not install resilient products until they are the same temperature as the space where they are to be installed.
	E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient products.

	3.3 RESILIENT BASE INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient base.
	B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other permanent fixtures in rooms and areas where base is required.
	C. Install resilient base in lengths as long as practical without gaps at seams and with tops of adjacent pieces aligned.
	D. Tightly adhere resilient base to substrate throughout length of each piece, with base in continuous contact with horizontal and vertical substrates.
	E. Do not stretch resilient base during installation.
	F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient base with manufacturer's recommended adhesive filler material.
	G. Preformed Corners:  Install preformed corners before installing straight pieces.
	H. Job-Formed Corners:

	3.4 RESILIENT ACCESSORY INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient accessories.
	B. Resilient Stair Accessories:
	C. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to substrates throughout length of each piece.  Install reducer strips at edges of floor covering that would otherwise be exposed.

	3.5 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protecting resilient products.
	B. Perform the following operations immediately after completing resilient-product installation:
	C. Protect resilient products from mars, marks, indentations, and other damage from construction operations and placement of equipment and fixtures during remainder of construction period.
	D. Cover resilient products subject to wear and foot traffic until Substantial Completion.

	3.6 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.



	09 91 00 - PAINTING-
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This section includes the performance criteria, materials, production, and erection of  surface preparation and the application of paint systems for the project.  The work performed under this Section consists of the provision of all plant, materials, labor and equipment and the like necessary and/or required for the complete execution of all surface preparation and the application of paint systems as required by the this section, schedules, keynotes and drawings, including, but not limited to the following substrates:
	B. Related Requirements:

	1.3 DEFINITIONS
	A. Gloss Level 1 G! Matte or Flat Finish:  Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to ASTM D 523.
	B. Gloss Level G2 Velvet Finish:  Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	C. Gloss Level G3 Eggshell Finish:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	D. Gloss Level G4 Satin Finish:  20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according to ASTM D 523.
	E. Gloss Level G5 Semi-Gloss Finish:  35 to 70 units at 60 degrees, according to ASTM D 523.
	F. Gloss Level G6 Gloss Finish:  70 to 85 units at 60 degrees, according to ASTM D 523.
	G. Gloss Level G7 High-Gloss Finish:  More than 85 units at 60 degrees, according to ASTM D 523.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product.  Include preparation requirements and application instructions.
	B. Samples for Initial Selection:  For each type of topcoat product.
	C. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat.
	D. Product List:  For each product indicated, include the following:

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. No extra material to be purchased for purpose of attic stock.  All left over material from construction to constitute attic stock – store, maintain and protect accordingly. Package with protective covering for storage and identified with labels describing contents.

	1.6 QUALITY ASSURANCE
	A. Mockups:  Apply mockups of each paint system indicated and each color and finish selected to verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 45 deg F (7 deg C).

	1.8 FIELD CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 50 and 95 deg F (10 and 35 deg C).
	B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following:

	2.2 PAINT, GENERAL
	A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed in its "MPI Approved Products List."
	B. Material Compatibility:
	C. VOC Content:  Products shall comply with VOC limits of authorities having jurisdiction and, for interior paints and coatings applied at Project site, the following VOC limits, exclusive of colorants added to a tint base, when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	D. Colors:  As indicated in a finish schedule.

	2.3 BLOCK FILLERS
	A. Block Filler, Latex, Interior/Exterior:  MPI #4.

	2.4 PRIMERS/SEALERS
	A. Primer Sealer, Latex, Interior:  MPI #50.
	B. Primer, Alkali Resistant, Water Based:  MPI #3.
	C. Primer Sealer, Interior, Institutional Low Odor/VOC:  MPI #149.
	D. Primer, Latex, for Interior Wood:  MPI #39.
	E. Primer Sealer, Alkyd, Interior:  MPI #45.
	F. Primer Sealer, Alkyd, Interior:  MPI #69 (Gymnasium Ceiling).
	G. Primer, Bonding, Water Based:  MPI #17.
	H. Primer, Bonding, Solvent Based:  MPI #69.
	I. Wood-Knot Sealer:  Sealer recommended in writing by topcoat manufacturer for use in paint systems indicated.

	2.5 METAL PRIMERS
	A. Primer, Rust-Inhibitive, Water Based:  MPI #107.
	B. Primer, Alkyd, Anti-Corrosive, for Metal:  MPI #79.
	C. Primer, Alkyd, Quick Dry, for Metal:  MPI #76.
	D. Primer, Galvanized, Water Based:  MPI #134.
	E. Primer, Vinyl Wash:  MPI #80.
	F. Primer, Quick Dry, for Aluminum:  MPI #95.

	2.6 WATER-BASED PAINTS
	A. Latex, Interior, Institutional Low Odor/VOC, Flat (Gloss Level 1):  MPI #143.
	B. Latex, Interior, Institutional Low Odor/VOC, (Gloss Level 2):  MPI #144.
	C. Latex, Interior, Institutional Low Odor/VOC, (Gloss Level 3):  MPI #145.
	D. Latex, Interior, Institutional Low Odor/VOC, Semi-Gloss (Gloss Level 5):  MPI #147.
	E. Acrylic, Interior, Institutional Low Odor/VOC, Multicolor MPI # 112.
	F. Light Industrial Coating, Exterior, Water Based, Semi-Gloss (Gloss Level 5):  MPI #163.

	2.7 SOLVENT-BASED PAINTS
	A. Alkyd, Interior, (Gloss Level 3):  MPI #51.
	B. Alkyd, Interior, (Flat) Spray Applied Dry Fall : MPI #118 (Gymnasium Ceiling)
	C. Alkyd, Interior, Semi-Gloss (Gloss Level 5):  MPI #47.
	D. Alkyd, Quick Dry, Semi-Gloss (Gloss Level 5): MPI #81.

	2.8 DRY FOG/FALL COATINGS
	A. Interior Alkyd Dry Fog/Fall:  MPI #118.

	2.9 FLOOR COATINGS
	A. Sealer, Water Based, for Concrete Floors:  MPI #99.

	2.10 SOURCE QUALITY CONTROL
	A. Testing of Paint Materials:  Owner reserves the right to invoke the following procedure:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows:
	C. Gypsum Board Substrates:  Verify that finishing compound is sanded smooth.
	D. Plaster Substrates:  Verify that plaster is fully cured.
	E. Proceed with coating application only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" applicable to substrates indicated.
	B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted.  If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparation and painting.
	C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and incompatible paints and encapsulants.
	D. Concrete Substrates:  Remove release agents, curing compounds, efflorescence, and chalk.  Do not paint surfaces if moisture content or alkalinity of surfaces to be painted exceeds that permitted in manufacturer's written instructions.
	E. Steel Substrates:  Remove rust, loose mill scale, and shop primer, if any.  Clean using methods recommended in writing by paint manufacturer but not less than the following:
	F. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with the same material as used for shop priming to comply with SSPC-PA 1 for touching up shop-primed surfaces.
	G. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied paints.
	H. Aluminum Substrates:  Remove loose surface oxidation.
	I. Wood Substrates:
	J. Cotton or Canvas Insulation Covering Substrates:  Remove dust, dirt, and other foreign material that might impair bond of paints to substrates.

	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI Manual."
	B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of same material are to be applied.  Tint undercoats to match color of topcoat, but provide sufficient difference in shade of undercoats to distinguish each separate coat.
	C. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform paint finish, color, and appearance.
	D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color breaks.
	E. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic Safety and Security Work:

	3.4 FIELD QUALITY CONTROL
	A. Dry Film Thickness Testing:  Owner may engage the services of a qualified testing and inspecting agency to inspect and test paint for dry film thickness.

	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing paint application, clean spattered surfaces.  Remove spattered paints by washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from paint application.  Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.6 PAINTING SCHEDULE
	A. Concrete Substrates, Nontraffic Surfaces:
	B. Concrete Substrates, Traffic Surfaces:
	C. CMU Substrates:
	D. Steel Substrates:
	E. Galvanized-Metal Substrates:
	F. Aluminum (Not Anodized or Otherwise Coated) Substrates:
	G. Wood Substrates:  Including wood trim, architectural woodwork, doors, wood-based panel products.
	H. Fiberglass and Plastic Substrates:
	I. Gypsum Board and Plaster Substrates:
	J. Cotton or Canvas and ASJ Insulation-Covering Substrates:  Including pipe and duct coverings.

	3.7 WASTE MANAGEMENT
	A. Coordinate with Section 01 74 19.
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