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PROCUREMENT AND CONTRACTING DOCUMENTS 

002113   Instructions to Bidders     1 Page 
002113A  AIA Document A701 – 2018 – Instructions to Bidders 8 Pages 
002213   Supplementary Instructions to Bidders   7 Pages 
003132   Geo-Technical Report Cover    2 Pages 

Geo-Technical Report    35 Pages 
004000   Contract Forms      2 Pages 
004000A  AIA Document A201 – 2007 Edition – General  

Conditions for the Contract of Construction  43 Pages 
004000B  AIA Document G716 – 2004 Edition – Request  

for Information (RFI)     1 Page 
004000C1  Taggart Architects AutoCad Release Form  2 Pages 
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Job 061700 – “Title VI CONTRACT PROVISIONS 34 Pages 
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012200   Unit Prices      1 – 4 
012400   Project Meetings     1 – 2 
012500   Substitution Procedures     1 – 4 
012600   Contract Modification Procedures   1 – 3 
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016000   Product Requirements     1 – 7 
017300   Execution      1 – 8 
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017419   Construction Waste Management and Disposal  1 – 4 
017700   Project Closeout     1 – 3 
018200   Demonstration and Training    1 – 5 

 
2 – EXISTING CONDITIONS 
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3 - CONCRETE 

031000   Concrete Formwork     1 – 4 
033000   Cast-In-Place Concrete     1 – 15 
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4 - MASONRY 
042000   Unit Masonry      1 – 6 

 
5 - METALS 

(NO WORK SPECIFIED IN THIS DIVISION) 
 
6 – WOOD, PLASTIC AND COMPOSITES 

(NO WORK SPECIFIED IN THIS DIVISION) 
 
7 - THERMAL AND MOISTURE PROTECTION 

(NO WORK SPECIFIED IN THIS DIVISION) 
 
8 - OPENINGS 

(NO WORK SPECIFIED IN THIS DIVISION) 
9 - FINISHES 

(NO WORK SPECIFIED IN THIS DIVISION) 
 
10 - SPECIALTIES 

(NO WORK SPECIFIED IN THIS DIVISION) 
 
11 - EQUIPMENT 
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12 - FURNISHINGS 

(NO WORK SPECIFIED IN THIS DIVISION) 
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(NO WORK SPECIFIED IN THIS DIVISION) 
 
22 - PLUMBING SPECIFICATIONS 

(NO WORK SPECIFIED IN THIS DIVISION) 
 
23 - HEATING VENTILATING AND AIR CONDITIONING SPECIFICATIONS 

(NO WORK SPECIFIED IN THIS DIVISION) 
 
26 - ELECTRICAL SPECIFICATIONS 

(NO WORK SPECIFIED IN THIS DIVISION) 
 
27 - COMMUNICATIONS SPECIFICATIONS 

(NO WORK SPECIFIED IN THIS DIVISION) 
 
28 - ELECTRONIC SAFETY AND SECURITY SPECIFICATIONS 

(NO WORK SPECIFIED IN THIS DIVISION) 
 
31 – EARTHWORK 

312300   Site Structure Excavation and Backfill   1 – 4 
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32 – EXTERIOR IMPROVEMENTS 

321313    Concrete Paving     1 – 13 
321373   Concrete Paving Joint Sealants    1 – 4 
321400   Unit Paving      1 – 10 
323000   Structural Soil Foundation Material   1 – 5 
328400   Design-Build Planting Irrigation System   1 – 9 
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33 – UTILITIES 

224000   Storm Drainage      1 – 4 
 
34 – TRANSPORTATION 

(NO WORK SPECIFIED IN THIS DIVISION) 
 
END OF PROJECT INDEX 
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DOCUMENT 002113 - INSTRUCTIONS TO BIDDERS 
 
PART 1 - GENERAL 
 
1.1 INSTRUCTIONS TO BIDDERS 
 

A. AIA Document A701, "Instructions to Bidders," is hereby incorporated into the 
Procurement and Contracting Requirements by reference. 

 
1. A copy of AIA Document A701, "Instructions to Bidders," is bound in this 

Project Manual. 
 
PART 2 – PRODUCTS  (Not Used) 
 
PART 3 – EXECUTION  (Not Used) 
 
 
 
 
 
END OF DOCUMENT 002113  
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R�STUTV�WXY�Z[\]̂Z[_�_[̀ab̂c�bdeff�g[�Z[h]X_[_�ca�î__[Zb�jda�b]gk̂c�e�gaXe�ĥ_[�î_�eX_�Z[c]ZX�cd[�̀è[Z�î__̂Xl�man]k[Xcb�̂X�laa_�naX_̂ĉaX�ĵcd̂X�c[X�_eYb�ehc[Z�Z[n[̂̀c�ah�î_bo�pd[�nabc�ca�Z[̀fen[�k̂bb̂Xl�aZ�_ekel[_�̀è[Z�_an]k[Xcb�ĵff�g[�_[_]nc[_�hZak�cd[�_[̀ab̂co�W�î__[Z�Z[n[̂q̂Xl�e�raXcZenc�ejeZ_�keY�Z[cêX�cd[�̀è[Z�î__̂Xl�man]k[Xcbs�eX_�cd[�î__[Ztb�_[̀ab̂c�ĵff�g[�Z[h]X_[_oR�STUTS�î__̂Xl�man]k[Xcb�ĵff�Xac�g[�̂bb][_�_̂Z[ncfY�ca�u]gvĝ__[Zb�]Xf[bb�b̀[n̂ĥneffY�ahh[Z[_�̂X�cd[�e_q[Zĉb[k[Xc�aZ�̂Xq̂ceĉaX�ca�ĝ_s�aZ�̂X�b]̀ f̀[k[XceZY�̂XbcZ]nĉaXb�ca�ĝ__[ZboR�STUTw�î__[Zb�bdeff�]b[�nak̀ f[c[�î__̂Xl�man]k[Xcb�̂X�̀Z[̀eẐXl�î_bo�x[̂cd[Z�cd[�yjX[Z�XaZ�WZnd̂c[nc�ebb]k[b�Z[b̀aXb̂ĝf̂cY�haZ�[ZZaZb�aZ�k̂b̂Xc[Z̀Z[ceĉaXb�Z[b]fĉXl�hZak�cd[�]b[�ah�̂Xnak̀ f[c[�î__̂Xl�man]k[XcboR�STUTz�pd[�î__̂Xl�man]k[Xcb�ĵff�g[�eqêfegf[�haZ�cd[�baf[�̀]Z̀ab[�ah�agcêX̂Xl�î_b�aX�cd[�{aZ|o�xa�f̂n[Xb[�aZ�lZeXc�ah�]b[�̂b�naXh[ZZ[_�gY�_̂bcẐg]ĉaX�ah�cd[�î__̂Xl�man]k[XcboR�STV�}~��������~��~��������������~��~�����������~�������R�STVTU�pd[�î__[Z�bdeff�neZ[h]ffY�bc]_Y�cd[�î__̂Xl�man]k[Xcbs�bdeff�[�ek̂X[�cd[�b̂c[�eX_�fanef�naX_̂ĉaXbs�eX_�bdeff�XaĉhY�cd[�WZnd̂c[nc�ah�[ZZaZbs�̂XnaXb̂bc[Xn̂[bs�aZ�ekĝl]̂ĉ[b�_̂bnaq[Z[_�eX_�Z[\][bc�nfeẐĥneĉaX�aZ�X̂c[Z̀Z[ceĉaX�̀]Zb]eXc�ca�u[nĉaX��o�o�oR�STVTV��[\][bcb�haZ�nfeẐĥneĉaX�aZ�̂Xc[Z̀Z[ceĉaX�ah�cd[�î__̂Xl�man]k[Xcb�bdeff�g[�b]gk̂cc[_�gY�cd[�î__[Z�̂X�jẐĉXl�[̂cd[Z�q̂e�deZ_�nàY�aZ�[kêf�eX_�bdeff�g[�Z[n[̂q[_�gY�cd[�WZnd̂c[nc�ec�f[ebc�b[q[X�_eYb�̀ẐaZ�ca�cd[�_ec[�haZ�Z[n[̂̀c�ah�î_bo�������������� �¡¢����¡�£¤��¥��¦ ���£¡��� ���¡��¡���§̈¦��©�ª¥ �̈�̈�ª���̈¤ ��ª�����ª�¥������«����ª¡�¡��¦¦�¡¢£¥���ª�¬¢�¡�¡�©�ª��¦�ª�©����������������ª̈ª�������®��R�STVTS�̄a_̂ĥneĉaXb�eX_�̂Xc[Z̀Z[ceĉaXb�ah�cd[�î__̂Xl�man]k[Xcb�bdeff�g[�ke_[�gY�W__[X_]ko�̄a_̂ĥneĉaXb�eX_�X̂c[Z̀Z[ceĉaXb�ah�cd[�î__̂Xl�man]k[Xcb�ke_[�̂X�eXY�acd[Z�keXX[Z�bdeff�Xac�g[�ĝX_̂Xls�eX_�î__[Zb�bdeff�Xac�Z[fY�]̀aX�cd[koR�STS�°�±�������~��R�STSTU�pd[�kec[Ẑefbs�̀Za_]ncbs�eX_�[\]̂̀ k[Xc�_[bnẐg[_�̂X�cd[�î__̂Xl�man]k[Xcb�[bcegf̂bd�e�bceX_eZ_�ah�Z[\]̂Z[_�h]XnĉaXs�_̂k[Xb̂aXs�è [̀eZeXn[s�eX_�\]ef̂cY�ca�g[�k[c�gY�eXY�̀Zàab[_�b]gbĉc]ĉaXoR�STSTV�°�±�������~��²�~����R�STSTVTU�{Ẑcc[X�Z[\][bcb�haZ�b]gbĉc]ĉaXb�bdeff�g[�Z[n[̂q[_�gY�cd[�WZnd̂c[nc�ec�f[ebc�c[X�_eYb�̀ẐaZ�ca�cd[�_ec[�haZ�Z[n[̂̀c�ah�î_bo��[\][bcb�bdeff�g[�b]gk̂cc[_�̂X�cd[�bek[�keXX[Z�eb�cdec�[bcegf̂bd[_�haZ�b]gk̂cĉXl�nfeẐĥneĉaXb�eX_�X̂c[Z̀Z[ceĉaXb�̂X�u[nĉaX��o�o�oR�STSTVTV�î__[Zb�bdeff�b]gk̂c�b]gbĉc]ĉaX�Z[\][bcb�aX�e�u]gbĉc]ĉaX��[\][bc�³aZk�̂h�aX[�̂b�̀Zaq̂_[_�̂X�cd[�î__̂Xl�man]k[XcboR�STSTVTS�́h�e�u]gbĉc]ĉaX��[\][bc�³aZk�̂b�Xac�̀Zaq̂_[_s�Z[\][bcb�bdeff�̂Xnf]_[�µ¶·�cd[�Xek[�ah�cd[�kec[Ẑef�aZ�[\]̂̀ k[Xc�b̀[n̂ĥ[_�̂X�cd[�î__̂Xl�man]k[Xcb̧�µ�·�cd[�Z[ebaX�haZ�cd[�Z[\][bc[_�b]gbĉc]ĉaX̧�µ�·�e�nak̀ f[c[�_[bnẐ̀ĉaX�ah�cd[�̀Zàab[_�b]gbĉc]ĉaX�̂Xnf]_̂Xl�cd[�Xek[�ah�cd[�kec[Ẑef�aZ�[\]̂̀ k[Xc�̀Zàab[_�eb�cd[�b]gbĉc]c[s�[̀ZhaZkeXn[�eX_�c[bc�_eces�eX_�Z[f[qeXc�_ZeĵXlb̧�eX_�µ¹·�eXY�acd[Z�̂XhaZkeĉaX�X[n[bbeZY�haZ�eX�[qef]eĉaXo�pd[�Z[\][bc�bdeff�̂Xnf]_[�e�bcec[k[Xc�b[cĉXl�haZcd�ndeXl[b�̂X�acd[Z�kec[Ẑefbs�[\]̂̀ k[Xcs�aZ�acd[Z�̀aZĉaXb�ah�cd[�{aZ|s�X̂nf]_̂Xl�ndeXl[b�̂X�cd[�jaZ|�ah�acd[Z�naXcZencb�aZ�cd[�̂k̀ enc�aX�eXY�ºZa»[nc�r[ZĉĥneĉaXb�µb]nd�eb�¼½½m·s�cdec�ĵff�Z[b]fc�hZak�̂XnaZ̀aZeĉaX�ah�cd[�̀Zàab[_�b]gbĉc]ĉaXoR�STSTS�pd[�g]Z_[X�ah�̀Zaah�ah�cd[�k[Ẑc�ah�cd[�̀Zàab[_�b]gbĉc]ĉaX�̂b�]̀aX�cd[�̀Zàab[Zo�pd[�WZnd̂c[nctb�_[n̂b̂aX�ah�è Z̀aqef�aZ�_̂bè Z̀aqef�ah�e�̀Zàab[_�b]gbĉc]ĉaX�bdeff�g[�ĥXefoR�STSTw�́h�cd[�WZnd̂c[nc�è Z̀aq[b�e�̀Zàab[_�b]gbĉc]ĉaX�̀ẐaZ�ca�Z[n[̂̀c�ah�î_bs�b]nd�è Z̀aqef�bdeff�g[�b[c�haZcd�̂X�eX�W__[X_]ko�Ẁ Z̀aqefb�ke_[�̂X�eXY�acd[Z�keXX[Z�bdeff�Xac�g[�ĝX_̂Xls�eX_�î__[Zb�bdeff�Xac�Z[fY�]̀aX�cd[ko
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R�STSTU�VW�XYZX[\[Y[\W]X�̂\__�Z̀�aW]X\b̀c̀b�de[̀c�[f̀�gW][cda[�d̂dcb�Y]_̀XX�Xh̀a\e\ad__i�hcWj\b̀b�eWc�\]�[f̀�gW][cda[�kWaYl̀][XmR�STn�oppqrpsR�STnTt�ubb̀]bd�̂\__�Z̀�[cd]Xl\[[̀b�[W�v\bb̀cX�w]Ŵ]�Zi�[f̀�\XXY\]x�Wee\à�[W�fdj̀�c̀à\j̀b�aWlh_̀[̀�v\bb\]x�kWaYl̀][Xmyz{|}~�����������~�����������}�������}����������}�������������������~�������������������|��||�{|���}���������{��}���|����R�STnT��ubb̀]bd�̂\__�Z̀�djd\_dZ_̀�̂f̀c̀�v\bb\]x�kWaYl̀][X�dc̀�W]�e\_̀mR�STnTS�ubb̀]bd�̂\__�Z̀�\XXỲb�]W�_d[̀c�[fd]�eWYc�bdiX�hc\Wc�[W�[f̀�bd[̀�eWc�c̀à\h[�We�v\bX��̀�àh[�d]�ubb̀]bYl�\̂[fbcd̂\]x�[f̀�c̀�ỲX[�eWc�v\bX�Wc�W]̀�̂f\af�\]a_Yb̀X�hWX[hW]̀l̀][�We�[f̀�bd[̀�eWc�c̀à\h[�We�v\bXmR�STnTn��c\Wc�[W�XYZl\[[\]x�d�v\b��̀daf�v\bb̀c�Xfd__�dXàc[d\]�[fd[�[f̀�v\bb̀c�fdX�c̀à\j̀b�d__�ubb̀]bd�\XXỲb��d]b�[f̀�v\bb̀c�Xfd__�daw]Ŵ _̀bx̀�[f̀\c�c̀à\h[�\]�[f̀�v\bmo�������n�������� ¡�¢�£���¤��¥R�nTt�¢¦q§s¦s̈©ªr�ª«��©p¬R�nTtTt�v\bX�Xfd__�Z̀�XYZl\[[̀b�W]�[f̀�eWclX�\]a_Yb̀b�̂\[f�Wc�\b̀][\e\̀b�\]�[f̀�v\bb\]x�kWaYl̀][XmR�nTtT��u__�Z_d]wX�W]�[f̀�Z\b�eWcl�Xfd__�Z̀�_̀x\Z_i�̀�̀aY[̀bm��dh̀c�Z\b�eWclX�Xfd__�Z̀�̀�̀aY[̀b�\]�d�]W]̀cdXdZ_̀�l̀b\YlmR�nTtTS�®YlX�Xfd__�Z̀�̀�hc̀XX̀b�\]�ZW[f�̂WcbX�d]b�]YlZ̀cX��Y]_̀XX�]W[̀b�W[f̀ĉ\X̀�W]�[f̀�Z\b�eWclm�̄]�adX̀�We�b\Xac̀hd]ai��[f̀�dlWY][�̀][̀c̀b�\]�̂WcbX�Xfd__�xWj̀c]mR�nTtTn�°b\[X�[W�̀][c\̀X�ldb̀�W]�hdh̀c�Z\b�eWclX�lYX[�Z̀�\]\[\d_̀b�Zi�[f̀�X\x]̀c�We�[f̀�v\bmR�nTtTU�u__�c̀�ỲX[̀b�u_[̀c]d[̀X�Xfd__�Z̀�Z\bm�̄e�]W�afd]x̀�\]�[f̀�vdX̀�v\b�\X�c̀�Y\c̀b��̀][̀c�±VW�gfd]x̀²�Wc�dX�c̀�Y\c̀b�Zi�[f̀�Z\b�eWclmR�nTtT³�́ f̀c̀�[̂W�Wc�lWc̀�v\bX�eWc�b̀X\x]d[̀b�hWc[\W]X�We�[f̀�́Wcw�fdj̀�Z̀ ]̀�c̀�ỲX[̀b��[f̀�v\bb̀c�ldi��̂\[fWY[�eWcè\[Yc̀�We�[f̀�Z\b�X̀aYc\[i��X[d[̀�[f̀�v\bb̀cµX�c̀eYXd_�[W�daàh[�d̂dcb�We�_̀XX�[fd]�[f̀�aWlZ\]d[\W]�We�v\bX�X[\hY_d[̀b�Zi�[f̀�v\bb̀cm�¶f̀�v\bb̀c�Xfd__�]̀\[f̀c�ldẁ�dbb\[\W]d_�X[\hY_d[\W]X�W]�[f̀�Z\b�eWcl�]Wc��Yd_\ei�[f̀�v\b�\]�d]i�W[f̀c�ld]]̀cmR�nTtT·�°daf�aWhi�We�[f̀�v\b�Xfd__�X[d[̀�[f̀�_̀xd_�]dl̀�d]b�_̀xd_�X[d[YX�We�[f̀�v\bb̀cm�uX�hdc[�We�[f̀�bWaYl̀][d[\W]�XYZl\[[̀b�̂\[f�[f̀�v\b��[f̀�v\bb̀c�Xfd__�hcWj\b̀�̀j\b̀]à�We�\[X�_̀xd_�dY[fWc\[i�[W�h̀ceWcl�[f̀�́Wcw�\]�[f̀�Y̧c\Xb\a[\W]�̂f̀c̀�[f̀��cẀ̧a[�\X�_Wad[̀bm�°daf�aWhi�We�[f̀�v\b�Xfd__�Z̀�X\x]̀b�Zi�[f̀�h̀cXW]�Wc�h̀cXW]X�_̀xd__i�dY[fWc\¹̀b�[W�Z\]b�[f̀�v\bb̀c�[W�d�aW][cda[m�u�v\b�Zi�d�aWchWcd[\W]�Xfd__�eYc[f̀c�]dl̀�[f̀�X[d[̀�We�\]aWchWcd[\W]�d]b�fdj̀�[f̀�aWchWcd[̀�X̀d_�dee\�̀bm�u�v\b�XYZl\[[̀b�Zi�d]�dx̀][�Xfd__�fdj̀�d�aYcc̀][�hŴ c̀�We�d[[Wc]̀i�d[[daf̀b��àc[\ei\]x�[f̀�dx̀][µX�dY[fWc\[i�[W�Z\]b�[f̀�v\bb̀cmR�nTtTº�u�v\bb̀c�Xfd__�\]aYc�d__�aWX[X�dXXWa\d[̀b�̂\[f�[f̀�hc̀hdcd[\W]�We�\[X�v\bmR�nT���©p�¥q»¼¦©̈½R�nT�Tt�°daf�v\b�Xfd__�Z̀�daaWlhd]\̀b�Zi�[f̀�eW__Ŵ\]x�Z\b�X̀aYc\[i¾yz{���������������{|�����{������}|���~��}������R�nT�T��¶f̀�v\bb̀c�h_̀bx̀X�[W�̀][̀c�\][W�d�gW][cda[�̂\[f�[f̀�¿̂ ]̀c�W]�[f̀�[̀clX�X[d[̀b�\]�[f̀�v\b�d]b�Xfd__��\e�c̀�Y\c̀b��eYc]\Xf�ZW]bX�aWj̀c\]x�[f̀�ed\[feY_�h̀ceWcld]à�We�[f̀�gW][cda[�d]b�hdil̀][�We�d__�WZ_\xd[\W]X�dc\X\]x�[f̀c̀Y]b̀cm�®fWY_b�[f̀�v\bb̀c�c̀eYX̀�[W�̀][̀c�\][W�XYaf�gW][cda[�Wc�ed\_�[W�eYc]\Xf�XYaf�ZW]bX�\e�c̀�Y\c̀b��[f̀�dlWY][�
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RS�TUV�WXY�ZV[\]XT̂�ZU_̀̀�WV�SR]SVXTVY�TR�TUV�abcV]�_Z�̀Xd\XY_TVY�Y_e_fVZg�cRT�_Z�_�hVc_̀T̂i�jc�TUV�VkVcT�TUV�abcV]�S_X̀Z�TR�[Reh̀̂ �bXTU�lV[TXRc�ming�TUV�_eR\cT�RS�TUV�WXY�ZV[\]XT̂�ZU_̀̀�cRT�WV�SR]SVXTVY�TR�TUV�abcV]io�pqrqs�jS�_�Z\]VT̂�WRcY�XZ�]Vd\X]VY�_Z�WXY�ZV[\]XT̂g�XT�ZU_̀̀�WV�b]XTTVc�Rc�tjt�uR[\eVcT�tvwxyg�zXY�zRcYg�\c̀VZZ�RTUV]bXZV�h]RkXYVY�Xc�TUV�zXYYXcf�uR[\eVcTZi�{UV�_TTR]cV̂|Xc|S_[T�bUR�V}V[\TVZ�TUV�WRcY�Rc�WVU_̀S�RS�TUV�Z\]VT̂�ZU_̀̀�_SSX}�TR�TUV�WRcY�_�[V]TXSXVY�_cY�[\]]VcT�[Rĥ�RS�_c�_[[VhT_ẀV�hRbV]�RS�_TTR]cV̂i�{UV�zXYYV]�ZU_̀̀�h]RkXYV�Z\]VT̂�WRcYZ�S]Re�_�[Reh_ĉ�R]�[Reh_cXVZ�̀_bS\̀̀ �̂_\TUR]X~VY�TR�XZZ\V�Z\]VT̂�WRcYZ�Xc�TUV��\]XZYX[TXRc�bUV]V�TUV��]R�V[T�XZ�̀R[_TVYio�pqrqp�{UV�abcV]�bX̀̀�U_kV�TUV�]XfUT�TR�]VT_Xc�TUV�WXY�ZV[\]XT̂�RS�zXYYV]Z�TR�bURe�_c�_b_]Y�XZ�WVXcf�[RcZXYV]VY�\cTX̀��_��TUV��RcT]_[T�U_Z�WVVc�V}V[\TVY�_cY�WRcYZg�XS�]Vd\X]VYg�U_kV�WVVc�S\]cXZUVY���W��TUV�ZhV[XSXVY�TXeV�U_Z�V̀_hZVY�ZR�TU_T�zXYZ�e_̂�WV�bXTUY]_bc��R]��[��_̀̀�zXYZ�U_kV�WVVc�]V�V[TVYi��RbVkV]g�XS�cR��RcT]_[T�U_Z�WVVc�_b_]YVY�R]�_�zXYYV]�U_Z�cRT�WVVc�cRTXSXVY�RS�TUV�_[[VhT_c[V�RS�XTZ�zXYg�_�zXYYV]�e_̂g�WVfXccXcf��Y_̂Z�_STV]�TUV�RhVcXcf�RS�zXYZg�bXTUY]_b�XTZ�zXY�_cY�]Vd\VZT�TUV�]VT\]c�RS�XTZ�WXY�ZV[\]XT̂io�pqs�������������������o�pqsq��t�zXYYV]�ZU_̀̀�Z\WeXT�XTZ�zXY�_Z�XcYX[_TVY�WV̀Rb���������������� ¡���� �¢£���¢ ������� �� ���¤¥¦��§�̈©��¥�¥�̈���¥£���̈�����̈�©������ª����̈ � ��¦¦� ¡¢©�������̈�ª��«¬��o�pqsqr��_hV]�[RhXVZ�RS�TUV�zXYg�TUV�WXY�ZV[\]XT̂g�_cY�_ĉ�RTUV]�YR[\eVcTZ�]Vd\X]VY�TR�WV�Z\WeXTTVY�bXTU�TUV�zXY�ZU_̀̀�WV�Vc[̀RZVY�Xc�_�ZV_̀VY�Rh_d\V�VckV̀RhVi�{UV�VckV̀RhV�ZU_̀̀�WV�_YY]VZZVY�TR�TUV�h_]T̂�]V[VXkXcf�TUV�zXYZ�_cY�ZU_̀̀�WV�XYVcTXSXVY�bXTU�TUV��]R�V[T�c_eVg�TUV�zXYYV]Z�c_eV�_cY�_YY]VZZg�_cYg�XS�_hh̀X[_ẀVg�TUV�YVZXfc_TVY�hR]TXRc�RS�TUV�®R]̄�SR]�bUX[U�TUV�zXY�XZ�Z\WeXTTVYi�jS�TUV�zXY�XZ�ZVcT�Ŵ�e_X̀g�TUV�ZV_̀VY�VckV̀RhV�ZU_̀̀�WV�Vc[̀RZVY�Xc�_�ZVh_]_TV�e_X̀Xcf�VckV̀RhV�bXTU�TUV�cRT_TXRc�°l±t²±u�zju�±³�²al±ú�Rc�TUV�S_[V�TUV]VRSio�pqsqs�zXYZ�ZU_̀̀�WV�Z\WeXTTVY�Ŵ�TUV�Y_TV�_cY�TXeV�_cY�_T�TUV�h̀_[V�XcYX[_TVY�Xc�TUV�XckXT_TXRc�TR�WXYi�zXYZ�Z\WeXTTVY�_STV]�TUV�Y_TV�_cY�TXeV�SR]�]V[VXhT�RS�zXYZg�R]�_T�_c�Xc[R]]V[T�h̀_[Vg�bX̀̀�cRT�WV�_[[VhTVYio�pqsqp�{UV�zXYYV]�ZU_̀̀�_ZZ\eV�S\̀̀�]VZhRcZXWX̀XT̂�SR]�TXeV̀̂�YV̀XkV]̂�_T�TUV�̀R[_TXRc�YVZXfc_TVY�SR]�]V[VXhT�RS�zXYZio�pqsqµ�t�zXY�Z\WeXTTVY�Ŵ�_ĉ�eVTURY�RTUV]�TU_c�_Z�h]RkXYVY�Xc�TUXZ�lV[TXRc�¶iv�bX̀̀�cRT�WV�_[[VhTVYio�pqp�·�����̧¹º�����»�¼�º½�»¹¾¹¿�������o�pqpq���]XR]�TR�TUV�Y_TV�_cY�TXeV�YVZXfc_TVY�SR]�]V[VXhT�RS�zXYZg�_�zXYYV]�e_̂�Z\WeXT�_�cVb�zXY�TR�]Vh̀_[V�_�zXY�h]VkXR\Z̀̂�Z\WeXTTVYg�R]�bXTUY]_b�XTZ�zXY�VcTX]V̀̂g�Ŵ�cRTX[V�TR�TUV�h_]T̂�YVZXfc_TVY�TR�]V[VXkV�TUV�zXYZi�l\[U�cRTX[V�ZU_̀̀�WV�]V[VXkVY�_cY�Y\̀̂ �]V[R]YVY�Ŵ�TUV�]V[VXkXcf�h_]T̂�Rc�R]�WVSR]V�TUV�Y_TV�_cY�TXeV�ZVT�SR]�]V[VXhT�RS�zXYZi�{UV�]V[VXkXcf�h_]T̂�ZU_̀̀�kV]XŜ�TU_T�]Vh̀_[VY�R]�bXTUY]_bc�zXYZ�_]V�]VeRkVY�S]Re�TUV�RTUV]�Z\WeXTTVY�zXYZ�_cY�cRT�[RcZXYV]VYi�³RTX[V�RS�Z\WeXZZXRc�RS�_�]Vh̀_[VeVcT�zXY�R]�bXTUY]_b_̀�RS�_�zXY�ZU_̀̀�WV�bR]YVY�ZR�_Z�cRT�TR�]VkV_̀�TUV�_eR\cT�RS�TUV�R]XfXc_̀�zXYio�pqpqr�®XTUY]_bc�zXYZ�e_̂�WV�]VZ\WeXTTVY�\h�TR�TUV�Y_TV�_cY�TXeV�YVZXfc_TVY�SR]�TUV�]V[VXhT�RS�zXYZ�Xc�TUV�Z_eV�SR]e_T�_Z�TU_T�VZT_ẀXZUVY�Xc�lV[TXRc�¶ivg�h]RkXYVY�TUV̂�S\̀̀ �̂[RcSR]e�bXTU�TUVZV�jcZT]\[TXRcZ�TR�zXYYV]Zi�zXY�ZV[\]XT̂�ZU_̀̀�WV�Xc�_c�_eR\cT�Z\SSX[XVcT�SR]�TUV�zXY�_Z�]VZ\WeXTTVYio�pqpqs�tSTV]�TUV�Y_TV�_cY�TXeV�YVZXfc_TVY�SR]�]V[VXhT�RS�zXYZg�_�zXYYV]�bUR�YXZ[RkV]Z�TU_T�XT�e_YV�_�[̀V]X[_̀�V]]R]�Xc�XTZ�zXY�ZU_̀̀�cRTXŜ�TUV�t][UXTV[T�RS�Z\[U�V]]R]�bXTUXc�TbR�Y_̂Zg�R]�h\]Z\_cT�TR�_�TXeVS]_eV�ZhV[XSXVY�Ŵ�TUV�̀_b�RS�TUV��\]XZYX[TXRc�bUV]V�TUV��]R�V[T�XZ�̀R[_TVYg�]Vd\VZTXcf�bXTUY]_b_̀�RS�XTZ�zXYi�ÀhRc�h]RkXYXcf�VkXYVc[V�RS�Z\[U�V]]R]�TR�TUV�]V_ZRc_ẀV�Z_TXZS_[TXRc�RS�TUV�t][UXTV[Tg�TUV�zXY�ZU_̀̀�WV�bXTUY]_bc�_cY�cRT�]VZ\WeXTTVYi�jS�_�zXY�XZ�bXTUY]_bc�h\]Z\_cT�TR�TUXZ�lV[TXRc�¶i¶ivg�TUV�WXY�ZV[\]XT̂�bX̀̀�WV�_TTVcYVY�TR�_Z�SR̀̀RbZ��Á�����������̈© �������������� �� ¡���� �ª���̈��Â��§�̈�̈��¡̈���Ã��̈�̈�������Ã�����¢��� ��¡̈��£«¬��
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DOCUMENT 002213 - SUPPLEMENTARY INSTRUCTIONS TO BIDDERS 
 
PART 1 - GENERAL 
 
1.1 INSTRUCTIONS TO BIDDERS 
 

A. Instructions to Bidders for Project consist of the following: 
 

1. AIA Document A701, "Instructions to Bidders, a copy of which is bound in this 
Project Manual. 

2. The following Supplementary Instructions to Bidders that modify and add to the 
requirements of the Instructions to Bidders. 

 
1.2 SUPPLEMENTARY INSTRUCTIONS TO BIDDERS, GENERAL 
 

A. The following supplements modify AIA Document A701, "Instructions to Bidders." 
Where a portion of the Instructions to Bidders is modified or deleted by these 
Supplementary Instructions to Bidders, unaltered portions of the Instructions to Bidders 
shall remain in effect. 

 
1.3 ARTICLE 2 - BIDDER'S REPRESENTATIONS 
 

A. Add Section 2.1.3.1: 
 

1. 2.1.3.1 - The Bidder has investigated all required fees, permits, and regulatory 
requirements of authorities having jurisdiction and has properly included in the 
submitted bid the cost of such fees, permits, and requirements not otherwise 
indicated as provided by Owner. 

 
B. Add Section 2.1.5: 

 
1. 2.1.5 - Licensure is not required to submit a bid; however, prior to signing the 

contract the winning Contractor shall provide evidence to the Owner that the 
winning Contractor is a properly licensed Contractor according to the laws and 
regulations of State of Arkansas and meets qualifications indicated in the 
Procurement and Contracting Documents. 

 
C. Add Section 2.1.6: 

 
1. 2.1.6 - The Bidder has incorporated into the Bid adequate sums for work 

performed by installers whose qualifications meet those indicated in the 
Procurement and Contracting Documents. 

 
1.4 ARTICLE 3 - BIDDING DOCUMENTS 
 

A. 3.2 - Interpretation or Correction of Procurement and Contracting Documents: 
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1. Add Section 3.2.2.1: 
 

a. 3.2.2.1 - Submit Bidder's Requests for Interpretation using form bound in 
the Project Manual or in a manner which is normally used by the 
Contractor and which contains all the required information. 

 
B. 3.4 - Addenda: 

 
1. Delete Section 3.4.3 and replace with the following: 

 
a. 3.4.3 - Addenda may be issued at any time prior to the receipt of bids. 

 
2. Add Section 3.4.4.1: 

 
a. 3.4.4.1 - Owner may elect to waive the requirement for acknowledging 

receipt of 3.4.4 Addenda as follows: 
 

1) 3.4.4.1.1 - Information received as part of the Bid indicates that 
the Bid, as submitted, reflects modifications to the Procurement 
and Contracting Documents included in an unacknowledged 
Addendum. 

2) 3.4.4.1.2 - Modifications to the Procurement and Contracting 
Documents in an unacknowledged Addendum do not, in the 
opinion of Owner, affect the Contract Sum or Contract Time. 

 
1.5 ARTICLE 4 - BIDDING PROCEDURES 
 

A. 4.1 - Preparation of Bids: 
 

1. Add Section 4.1.8: 
 

a. 4.1.8 - The Bid shall include unit prices when called for by the 
Procurement and Contracting Documents. Owner may elect to consider 
unit prices in the determination of award. Unit prices will be 
incorporated into the Contract. 

 
2. Add Section 4.1.9: 

 
a. 4.1.9 - Owner may elect to disqualify a bid due to failure to submit a bid 

in the form requested, failure to bid requested alternates or unit prices, 
failure to complete entries in all blanks in the Bid Form, or inclusion by 
the Bidder of any alternates, conditions, limitations or provisions not 
called for. 

 
3. Add Section 4.1.10: 

 
a. 4.1.10 - Bids shall include sales and use taxes. Contractors shall show 

separately with each monthly payment application the sales and use taxes 
paid by them and their subcontractors in the form indicated. 
Reimbursement of sales and use taxes, if any, shall be applied for by 
Owner for the sole benefit of Owner. 
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B. 4.3 - Submission of Bids: 

 
1. Add Section 4.3.1.2: 

 
a. 4.3.1.2 - Include Bidder's Contractor License Number applicable in 

Project jurisdiction on the face of the sealed bid envelope. 
 

C. 4.4 - Modification or Withdrawal of Bids: 
 

1. Add the following sections to 4.4.2: 
 

a. 4.4.2.1 - Such modifications to or withdrawal of a bid may only be made 
by persons authorized to act on behalf of the Bidder. Authorized persons 
are those so identified in the Bidder's corporate bylaws, specifically 
empowered by the Bidder's charter or similar legally binding document 
acceptable to Owner, or by a power of attorney, signed and dated, 
describing the scope and limitations of the power of attorney. Make such 
documentation available to Owner at the time of seeking modifications 
or withdrawal of the Bid. 

b. 4.4.2.2 - Owner will consider modifications to a bid written on the sealed 
bid envelope by authorized persons when such modifications comply 
with the following: the modification is indicated by a percent or stated 
amount to be added to or deducted from the Bid; the amount of the Bid 
itself is not made known by the modification; a signature of the 
authorized person, along with the time and date of the modification, 
accompanies the modification. Completion of an unsealed bid form, 
awaiting final figures from the Bidder, does not require power of 
attorney due to the evidenced authorization of the Bidder implied by the 
circumstance of the completion and delivery of the Bid. 

 
D. 4.5 - Break-Out Pricing Bid Supplement: 

 
1. Add Section 4.5: 

 
a. 4.5 - Provide detailed cost breakdowns no later than two business days 

following Architect's request. 
 

E. 4.6 - Subcontractors, Suppliers, and Manufacturers List Bid Supplement: 
 

1. Add Section 4.6: 
 

a. 4.6 - Provide list of major subcontractors, suppliers, and manufacturers 
furnishing or installing products no later than two business days 
following Architect's request. Include those subcontractors, suppliers, 
and manufacturers providing work totaling three (3) percent or more of 
the Bid amount. Do not change subcontractors, suppliers, and 
manufacturers from those submitted without approval of Architect. 
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1.6 ARTICLE 5 - CONSIDERATION OF BIDS 
 

A. 5.2 - Rejection of Bids: 
 

1. Add Section 5.2.1: 
 

a. 5.2.1 - Owner reserves the right to reject a bid based on Owner's and 
Architect's evaluation of qualification information submitted following 
opening of bids. Owner's evaluation of the Bidder's qualifications will 
include: status of licensure and record of compliance with licensing 
requirements, record of quality of completed work, record of Project 
completion and ability to complete, record of financial management 
including financial resources available to complete Project and record of 
timely payment of obligations, record of Project site management 
including compliance with requirements of authorities having 
jurisdiction, record of and number of current claims and disputes and the 
status of their resolution, and qualifications of the Bidder's proposed 
Project staff and proposed subcontractors. 

 
1.7 ARTICLE 6 - POSTBID INFORMATION 
 

A. 6.1 - Contractor's Qualification Statement: 
 

1. Add Section 6.1.1: 
 

a. 6.1.1 - Submit Contractor's Qualification Statement no later than two (2) 
business days following Architect's request. 

 
B. 6.3 - Submittals: 

 
1. Add Section 6.3.1.4: 

 
a. 6.3.1.4 - Submit information requested in Sections 6.3.1.1, 6.3.1.2, and 

6.3.1.3 no later than two (2) business days following Architect's request. 
 
1.8 ARTICLE 7 - PERFORMANCE BOND AND PAYMENT BOND 
 

A. 7.1 - Bond Requirements: 
 

1. Add Section 7.1.1.1: 
 

a. 7.1.1.1 - Both a Performance Bond and a Payment Bond will be required, 
each in an amount equal to 100 percent of the Contract Sum. 
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B. 7.2 - Time of Delivery and Form of Bonds: 
 

1. Delete the first sentence of Section 7.2.1 and insert the following: 
 

a. The Bidder shall deliver the required bonds to Owner no later than ten 
(10) calendar days after the date of Notice of Intent to Award and no 
later than the date of execution of the Contract, whichever occurs first. 
Owner may deem the failure of the Bidder to deliver required bonds 
within the period of time allowed a default. 

 
2. Delete Section 7.2.3 and insert the following: 

 
a. 7.2.3 - Bonds shall be executed and be in force on the date of the 

execution of the Contract. 
 
1.9 ARTICLE 9 - EXECUTION OF THE CONTRACT 
 

A. Add Article 9: 
 

1. 9.1.1 - Subsequent to the Notice of Intent to Award, and within ten (10) calendar 
days after the prescribed Form of Agreement is presented to the Awardee for 
signature, the Awardee shall execute and deliver the Agreement to Owner 
through Architect in such number of counterparts as Owner may require. 

2. 9.1.2 - Owner may deem as a default the failure of the Awardee to execute the 
Contract and to supply the required bonds when the Agreement is presented for 
signature within the period of time allowed. 

3. 9.1.3 - Unless otherwise indicated in the Procurement and Contracting 
Documents or the executed Agreement, the date of commencement of the Work 
shall be the date of the executed Agreement. 

4. 9.1.4 - In the event of a default, Owner may declare the amount of the Bid 
security forfeited and elect to either award the Contract to the next responsible 
bidder or re-advertise for bids. 

 
1.10 GENERAL NOTES AND REQUIREMENTS 
 

A. BONDS:  Bid Security in the form of a Bid Bond (AIA Document A310) or Certified 
Check, in the amount of five percent (5%) of the contract sum, and payable to Owner will 
be required.  The Bidder to whom the contract is awarded shall furnish Performance and 
Payment Bond(s) in an amount equal to one hundred percent (100%) of the amount of the 
contract, guaranteeing the faithful performance of the contract and the payment of all 
labor, materials, rental, equipment, etc.  The Surety shall be a Surety company which is 
acceptable to the Owner and qualified and authorized to do business in Arkansas. 

 
B. CONSTRUCTION PHASING:  All portions of the work shall commence after a Notice 

to Proceed has been issued. 
 

C. RETAINAGE:  Refer to AIA Document A201 (1997 Edition), General Conditions of the 
Contract for Construction and the Supplementary General Conditions included as part of 
this Project Manual for retainage amounts. 
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D. EXAMINATION OF SITE AND DOCUMENTS:  The Bidder is encouraged to examine 
carefully the site of the proposed work, the proposal, plans, specifications, and contract 
forms.  He shall satisfy himself as to the character, quality, and quantities of work to be 
performed, materials to be furnished, and as to the requirements of these specification, 
special provisions, and contract.  The submission of a proposal shall be "prima facie" 
evidence that the Bidder has made such examination. 

 
E. RESPONSIBILITY OF BIDDERS:  Bidders are presumed to be familiar with all federal, 

state, county, and city laws, ordinances and regulations which affect those persons 
engaged or employed in such work, materials, or equipment used, and other conditions 
affecting the work.  Bidders shall comply with all such laws, ordinances and regulations. 

 
1. Specifically the “BUY AMERICA” PROVISIONS apply to this contract. “The 

Arkansas Department of Transportation Standard Specifications for Highway 
Construction, latest edition, Section 106 contains the requirements and 
restrictions for Buy America. 23 CFR §635.410 contains all federal requirements 
for Buy America.” 

 
F. DISCRIMINATION PARAGRAPH:  In the event that a contract is entered into pursuant 

to the Invitation to Bids, the Bidder shall not discriminate against any qualified employee 
or qualified applicant for employment because of race, color, creed, national origin, or 
ancestry.  The Bidder must include in any and all subcontracts a provision similar to the 
one above. 

 
G. CONTRACT TIME:  The contract time shall be as indicated in the Bid Proposal Form, 

under Paragraph D, Construction Period.  Extensions to the contract time will only be 
considered if the requests are fully in compliance with Article 8, General Conditions of 
the Contract for Construction. The construction shall be substantially completed as 
indicated in the Bid Proposal Form, under Paragraph D, Construction Period. 

 
H. CONTRACT DOCUMENT DISTRIBUTION:  Obtaining contract document through 

any source other than the primary distribution point at Capitol Imaging or viewing the 
document located at the same location is not advisable due to the risks of receiving 
incomplete or inaccurate information, and the bidder’s are at risk of basing their Bid(s) 
on such incomplete and inaccurate information.  Only full sets of contract documents 
may be obtained.  Partial sets will not be issued.  The documents obtained through the 
Capitol Imaging are considered the official version and take precedence if any 
discrepancies occur. 

 
1. Deposit For Bidding Set Of Construction Documents. 

 
a. Drawings and Specifications can only be reviewed and/or obtained from 

Capitol Imaging, 11223 Otter Creek East Blvd., Mabelvale, Arkansas 
72103, (501) 376-2446 / (Fax) (501) 375-9007 

b. Prime Contractors may obtain up to three (3) sets of drawings and 
specifications at the Architect’s office upon deposit of One Hundred 
Dollars ($100.00) per set. 

c. Sub-bidders and suppliers may obtain one (1) set of drawings and 
specifications at the Architect’s office upon deposit of One Hundred 
Dollars ($100.00) per set. 
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2. General Contractors To Submit A Bid Or Withdraw From Consideration. 
 

a. All General Contractors, providing a deposit for project documents, are 
required to either submit a qualified/bona fide bid in accordance with the 
“Bid Proposal” section of these documents or provide written notice of 
withdrawal from consideration.  All written withdrawals must be 
received a minimum of one (1) calendar day prior to the bid date.  In 
addition, the withdrawing General Contractor must return all plans and 
specifications to the Architect’s Office by the due date (10 calendar days 
after the bid date).  Failure to do so shall result in a forfeiture of the 
deposit. 

 
3. Return Of Plans 

 
a. ALL General Contractors, Sub-Contractors, and Material Suppliers must 

return their project documents in order for a refund of the Deposit to be 
processed.  Failure to do so shall result in a forfeiture of the deposit in 
accordance with paragraph 12 of this document. 

 
4. Refund Of Deposits 

 
a. All General Contractors submitting qualified/bona fide bids and who 

return the documents whole and in good condition to the Architect's 
office within ten (10) calendar days after receipt of bids, will receive a 
full refund of their deposit. 

b. All Sub-Contractors and Suppliers who return the documents whole and 
in good condition to the Architect's office within ten (10) calendar days 
after receipt of bids, will receive a half-refund of their deposit 

 
5. Forfeiture Of Deposits 

 
a. General Contractors (Prime Bidders) who do not submit a qualified/bona 

fide Bid or who fail to withdraw from the Bidding in accordance with 
paragraph 2 above, will forfeit the full amount of their deposit. 

b. ALL Prime Bidders who do not return the documents whole and in good 
condition, within ten (10) calendar days after the bid opening, will forfeit 
the full amount of their deposit.  

c. ALL Sub-Contractors and Suppliers who do not return the documents 
whole and in good condition, within ten (10) calendar days after the bid 
opening, will forfeit the full amount of their deposit. 

 
6. By submitting a Bid for this Project, Bidders acknowledge they have read and 

understand the above provisions for Contract Document Distribution and also 
acknowledge they have read and understand the provisions that detail their 
responsibility to: 

 
a. Bid or withdraw from consideration 
b. Return the Bidding Documents within the specified time frame  
c. Subsequent refund or forfeiture of my deposit 
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PART 2 – PRODUCTS  (Not Used) 
 
PART 3 – EXECUTION  (Not Used) 
 
 
END OF DOCUMENT 002213 
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SECTION 003132 - GEOTECHNICAL REPORT COVER 
 
PART 1 - GENERAL 
 
1.1 DESCRIPTION 
 

A. General:  A soils investigation report has been prepared for the site of this work by 
Grubbs, Hoskyn, Barton, & Wyatt, Inc., Consulting Engineers, P.O. Box 30970, Little 
Rock, Arkansas 72260-0970 (#1 Trigon Place, Little Rock, Arkansas 72209), hereinafter 
referred to as the Soil Engineer or Geotechnical Engineer. 

 
B. Availability:  The soils investigation report has been included following this Section of 

the Specifications. 
 

C. Use of Data: 
 

1. This report was obtained only for the Architect's use in design and is not part of 
the Contract Documents.  The report is available for bidder's information, but is 
not a warranty of subsurface conditions. 

2. Bidders should visit the site and acquaint themselves with all existing conditions.  
Prior to bidding, bidders may make their own subsurface investigations to satisfy 
themselves as to site and subsurface conditions, but all such investigations shall 
be performed only under time schedules and arrangements approved in advance 
by the Architect. 

3. Bidders shall acquaint themselves with the soils investigation pertaining to the 
types of soil conditions found at this site. 

 
1.2 DESCRIPTION 
 

A. Test Boring Logs:  The report will present physical data on subsurface conditions that is 
for the information of the Owner only, and in no event is this information to be 
considered as part of the Contract.  It is expressly understood that the Owner or the 
Architect will not be responsible for any interpretation or conclusions drawn there from 
by the Contractor. 

 
B. Limitations of Subsurface Information Indicated on Drawings: 

 
1. Certain information regarding the reputed presence, size, character and location 

of existing underground structures, pipes and conduits has been indicated on the 
Drawings for the benefit of the Owner.  There is no certainty of the accuracy of 
this information, and the location of underground structures indicated may be 
inaccurate, and other obstructions than those indicated may be encountered. 

2. The Contractor hereby distinctly agrees that neither the Owner nor the Architect 
is responsible for the correctness or sufficiency of the information given: 

 
a. That in no event is this information to be considered as a part of the 

Contract. 
b. That he shall have no claim for delay or extra compensation or damage 

given; or on account of the insufficiency or absence of information 
regarding obstruction either revealed or not revealed by the Drawings; 
and  
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c. That he shall have no claim for relief from any obligation or 
responsibility under the Contract, in case the location, size or character 
of any pipe or other underground structure is not as indicated on the 
Drawings, or in case any pipe or other underground structure is 
encountered that is not indicated on the Drawings. 

 
1.2 SUBSURFACE INVESTIGATION 
 

A. Test borings were made at the site by:  Grubbs, Hoskyn, Barton, & Wyatt, Inc., 
Consulting Engineers, P.O. Box 30970, Little Rock, Arkansas 72260-0970 (#1 Trigon 
Place, Little Rock, Arkansas 72209) 

 
B. Geotechnical report and boring logs will be included with the Report. 

 
PART 2 – PRODUCTS  (Not Used) 
 
PART 3 – EXECUTION  (Not Used) 
 
END OF SECTION 003132 





















Site Vicinity Map 
Downtown Argenta Plaza 

 Parcel “A” 
North Little Rock, Arkansas Job No. 18-016 Plate 1 

Site Vicinity 

N 



PLAN OF BORINGS
Downtown Argenta Plaza, Parcel “A”

North Little Rock, Arkansas
Job No.: 18-016

Plate 2

As Shown

N
B-F1

B-F2

B-E1

B-D1

B-E2

B-E3

B-D4

B-D5

B-D3B-D2

B-C6

B-C2

B-C5

B-C4

B-C3

B-C1

B-A2

B-A3B-A1

B-A4

B-B2

B-B1

0 50 ft50 ft 100 ft

B-A5
B-A6

BDavis
Callout
Parcel "A"

BDavis
Polygon



7

58

66

87

8

4

6

17

10

12

19

8 inches: Crushed Stone Base
Loose dark brown fine sandy silt
w/some crushed stone and brick
debris (fill)

Very loose to loose dark brown and
gray fine sandy silt, slightly clayey
(fill)

Loose reddish brown fine sandy silt

- medium dense with occasional
silty clay seams below 6 ft

- loose to medium dense below 8 ft

Stiff brown and reddish brown silty
clay, slightly sandy

Medium dense tan silty fine sand

NOTE:  Dry at 10 minutes,
backfilled.

SURF. EL:  262±

18-016

LOCATION:    See Plate 2 - Plaza

Downtown Argenta Plaza, Parcel "A"
North Little Rock, Arkansas

LG
B

N
E

W
  1

8-
01

6.
G

P
J 

 3
-5

-1
8

DATE:  2/15/2018IN BORING:  Dry
DEPTH TO WATER

DATE:  2-15-18
COMPLETION DEPTH:  20.0 ft

- 
N

o.
 2

00
 %

TYPE:   Auger

L O G  O F  B O R I N G  N O.  A1

PLATE 3

Consulting Engineers

D
E

P
T

H
, F

T

S
Y

M
B

O
L

S
A

M
P

LE
S

DESCRIPTION OF MATERIAL

B
LO

W
S

 P
E

R
 F

T

U
N

IT
 D

R
Y

 W
T

LB
/C

U
 F

T

COHESION, TON/SQ FT

0.2 0.4 0.6 0.8 1.0 1.2 1.4

PLASTIC
LIMIT

WATER
CONTENT

LIQUID
LIMIT

10 20 30 40 50 60 70

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

5

10

15

20

25

10

20



20

87

16

28

2

7

10

6 Inches: Asphalt Cement
Concrete
Medium dense dark brown silty fine
to coarse sand w/some cinders
and brick debris (fill)

Very loose reddish brown silt,
slightly sandy

Loose reddish brown and tan fine
sandy silt

- loose to medium dense with less
fine sand below 8 ft

-NON-PLASTIC--NON-PLASTIC-

SURF. EL:  263±

18-016

LOCATION:    See Plate 2 - Plaza

Downtown Argenta Plaza, Parcel "A"
North Little Rock, Arkansas

LG
B

N
E

W
  1

8-
01

6.
G

P
J 

 3
-2

6-
1

8

DATE:  2/9/2018IN BORING:  Dry
DEPTH TO WATER

DATE:  2-9-18
COMPLETION DEPTH:  10.0 ft

- 
N

o.
 2

00
 %

TYPE:   Auger

L O G  O F  B O R I N G  N O.  A2

PLATE 4

Consulting Engineers

D
E

P
T

H
, F

T

S
Y

M
B

O
L

S
A

M
P

LE
S

DESCRIPTION OF MATERIAL

B
LO

W
S

 P
E

R
 F

T

U
N

IT
 D

R
Y

 W
T

LB
/C

U
 F

T

COHESION, TON/SQ FT

0.2 0.4 0.6 0.8 1.0 1.2 1.4

PLASTIC
LIMIT

WATER
CONTENT

LIQUID
LIMIT

10 20 30 40 50 60 70

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

5

10

15

10



36

86

11

20

14

15

11

6 Inches: Asphalt Cement
Concrete
Medium dense dark brown silty fine
sand w/some cinders (fill)

- with fewer cinders below 2 ft

Medium dense reddish brown silt,
slightly sandy

- with more fine sand at 6 ft

-NON-PLASTIC--NON-PLASTIC-

SURF. EL:  263±

18-016

LOCATION:    See Plate 2 - Plaza

Downtown Argenta Plaza, Parcel "A"
North Little Rock, Arkansas
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9 inches: Crushed Stone Base
Medium dense dark brown fine
sandy silt w/some crushed stone,
cinders and brick debris (fill)

Loose brown and gray silt, slightly
sandy

Firm to stiff reddish brown silty
clay, sandy

Medium dense reddish brown silty
fine sand

Soft brown silty clay

Loose brown and tan silt

- medium dense below 18.5 ft

SURF. EL:  263±

18-016

LOCATION:    See Plate 2 - Plaza

Downtown Argenta Plaza, Parcel "A"
North Little Rock, Arkansas
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Medium dense gray crushed stone
and fine to coarse sand w/some silt
and brick debris (fill)

Loose brown fine sandy silt
w/crushed stone (fill)

- with some silty clay below 4 ft

Medium dense reddish brown silt,
slightly sandy

Medium dense tan silty fine sand

-NON-PLASTIC--NON-PLASTIC-

SURF. EL:  263±

18-016

LOCATION:    See Plate 2 - Plaza

Downtown Argenta Plaza, Parcel "A"
North Little Rock, Arkansas
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Medium dense to dense dark gray
fine to coarse sand w/crushed
stone fragments (fill)

Loose to medium dense brown fine
sandy silt

- medium dense below 4 ft

- with fine sand seams and layers
below 8 ft

Stiff brown and reddish brown silty
clay

- firm below 18 ft

SURF. EL:  263±

18-016

LOCATION:    See Plate 2 - Plaza

Downtown Argenta Plaza, Parcel "A"
North Little Rock, Arkansas
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DATE:  2/20/2018IN BORING:  Dry
DEPTH TO WATER

DATE:  2-20-18
COMPLETION DEPTH:  20.0 ft
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PLATE 8
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50.8 25.4 19.1 9.5 4.75 2.0 0.425 0.075

2 in. 1 in. 3/4 in. 3/8 in. #4 #10 #40 #200
A1 0.5-1.5 10 ----- ----- ----- 100 86 81 62 53 42 21 7 GP-GM A-3
A1 2.5-3.5 19 24 20 4 ----- ----- ----- ----- 82 ----- ----- 58 ML A-4
A1 6.5-7.5 20 32 19 13 ----- ----- ----- ----- ----- ----- ----- 67 CL A-6
A1 14.5-15 23 38 17 21 ----- ----- ----- ----- ----- ----- ----- 87 CL A-6

A2 1-2 19 ----- ----- ----- 100 100 96 85 77 65 42 20 SM A-4
A2 4.5-5.5 23 ----- ----- ----- ----- ----- ----- ----- 87 ML A-4

A3 1-2 21 ----- ----- ----- 100 100 96 94 89 82 65 36 SM A-4
A3 4.5-5.5 20 ----- ----- ----- ----- ----- ----- ----- 86 ML A-4

A4 6.5-7.5 26 32 19 13 ----- ----- ----- ----- ----- ----- ----- 79 CL A-6
A4 9-10 22 ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 36 SM A-4
A4 19-19.5 24 ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 96 ML A-4

A5 0.5-1.5 8 100 100 90 75 61 49 32 15 SM A-2-4
A5 2.5-3.5 22 ----- ----- ----- ----- ----- ----- ----- 100 100 97 71 ML A-4

A6 0.5-1.5 12 ----- ----- ----- 100 88 73 62 47 37 23 10 SW-SM A-1-b
A6 6.5-7.5 20 ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 71 ML A-4
A6 19-19.5 24 32 22 10 ----- ----- ----- ----- ----- ----- ----- 98 CL A-6

NONPLASTIC

NONPLASTIC

NONPLASTIC

SUMMARY of CLASSIFICATION TEST RESULTS
PROJECT: Downtown Argenta Plaza, Parcel "A"

LOCATION: North Little Rock Arkansas
JOB NUMBER: 18-016

Boring 
No.

UNIFIED 
CLASS.

AASHTO 
CLASS.

ATTERBERG LIMITS
Sample 

Depth, ft

Water 
Content, 

%
Liquid 
Limit

Plastic 
Limit

Plasticity 
Index

SIEVE ANALYSIS - PERCENT PASSING

Grubbs, Hoskyn,
Barton & Wyatt, Inc.
CONSULTING ENGINEERS PLATE 1
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Sample: B-A1; 0.5-1.5 ft; 
Description: Dark brown fine sandy SILT and crushed stone 

and brick debris USCS = GP-GM    
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Sample: B-A2; 1-2 ft; 
Description: Dark brown silty fine to coarse SAND with some cinders and 

brick debris    USCS = SM    
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Sample: B-A3; 1-2 ft; 
Description: Dark brown silty fine SAND with some cinders

USCS = SM
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GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

18-016

Sample: B-A5; 0.5-1.5ft; Nonplastic;
Description: Crushed stone and fine to coarse SAND with some silt

and brick debris USCS = SM
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SILT            OR           CLAY
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18-016

Sample: B-A6; 0.5-1.5ft; 
Description: Dark gray fine to coarse SAND with crushed stone fragments

USCS = SW-SM
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CONCEPT for FILL SUPPORTED FOOTING
Downtown Argenta Plaza, 

Parcel "A"
North Little Rock, Arkansas

Job No. 18-016

Minimum
Undercut width

1 2
2

1

Min 1.5 ft

Min 3.0 ft

Select granular fill 
undercut backfill

For  information only.

Not to scale

MWyatt
Text Box
Note: Foundation conditionsmust be field verified by theGeotechnical Engineer. Suitabilityof foundation/subgrade stabilizationalso must be field verified.
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 Layer 1, 0 to 3 ft = Sand (Reese) 

 Layer 2, 3 to 13 ft = Sand (Reese) 

 Layer 3, 13 to 20 ft = Stiff Clay w/o Free Water 

 LPile 2015.8.05, © 2015 by Ensoft, Inc. 

SCREEN FOUNDATION

MWyatt
Callout
36-in.-dia x 15 ftdrilled pierf'c=4 ksi1% steel



Plaza Screen Foundation, 15-ft drilled pier
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Plaza Screen Foundation, 15-ft drilled pier
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 Layer 1, 0 to 20 ft = Sand (Reese) 

 LPile 2015.8.05, © 2015 by Ensoft, Inc. 

SCREEN FOUNDATION

MWyatt
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36-in. dia x 15 ftdrilled pierf'c-4 ksi1% steel



Plaza Screen Foundation, 15-ft drilled pier

Lateral Pile Deflection (inches) Bending Moment (in-kips) Shear Force (kips)
D

ep
th

 (f
t)

D
ep

th
 (f

t)

D
ep

th
 (f

t)

-0.05 0 0.05 0.1 0.15
0

0.
5

1
1.

5
2

2.
5

3
3.

5
4

4.
5

5
5.

5
6

6.
5

7
7.

5
8

8.
5

9
9.

5
10

10
.5

11
11

.5
12

12
.5

13
13

.5
14

14
.5

0 100 200

0
0.

5
1

1.
5

2
2.

5
3

3.
5

4
4.

5
5

5.
5

6
6.

5
7

7.
5

8
8.

5
9

9.
5

10
10

.5
11

11
.5

12
12

.5
13

13
.5

14
14

.5

-4 -2 0 2 4

0
0.

5
1

1.
5

2
2.

5
3

3.
5

4
4.

5
5

5.
5

6
6.

5
7

7.
5

8
8.

5
9

9.
5

10
10

.5
11

11
.5

12
12

.5
13

13
.5

14
14

.5

P=3K, V=6K, M=120'K

Sand

Plaza Screen Foundation, 15-ft drilled pier
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Mirafi® HP270 geotextile is composed of high-tenacity polypropylene yarns, which are woven 
into a network such that the yarns retain their relative position.  Mirafi® HP270 geotextile is inert 
to biological degradation and resistant to naturally encountered chemicals, alkalis, and acids.  

Mechanical Properties Test Method Unit 

Minimum Average 
Roll Value 

MD CD 
Tensile Strength (at ultimate) ASTM D4595 kN/m (lbs/ft) 38.5 (2640) 35.9 (2460) 

Tensile Strength (at 2% strain) ASTM D4595 kN/m (lbs/ft) 7.0 (480) 8.6 (588) 
Tensile Strength (at 5% strain) ASTM D4595 kN/m (lbs/ft) 17.7 (1212) 19.8 (1356) 

Tensile Strength (at 10% strain) ASTM D4595 kN/m (lbs/ft) 34.1 (2340) 35.2 (2412) 
Factory Seam Strength ASTM D4884 kN/m (lbs/ft) 18.4 (1250) 

Flow Rate ASTM D4491 l/min/m2 
(gal/min/ft2) 

2037 
(50) 

Permeability ASTM D4491 cm/sec 0.04 
Permittivity ASTM D4491 sec-1 0.70 

Apparent Opening Size (AOS) 1 ASTM D4751 mm 
(U.S. Sieve) 

0.60 
(30) 

UV Resistance (at 500 hours) ASTM D4355 % strength 
retained 80 

 
1 ASTM D 4751: AOS is a Maximum Opening Diameter Value 
NOTE: To obtain Secant Modulus, divide tensile strength by the appropriate strain level 
 (i.e. Secant Modulus at 5% = 1,212/0.05 = 24,240 lbs/ft) 
 

Physical Properties Test Method Unit Typical Value 

Mass/Unit Area ASTM D5261 g/m2 (oz/yd2) 227 (6.7) 
Roll Dimensions (width x length) -- m (ft) 4.5 (15) x 91 (300) 

Roll Area -- m2 (yd2) 418 (500) 
Estimated Roll Weight --- kg (lbs) 100 (220) 

 
Disclaimer:  TenCate assumes no liability for the accuracy or completeness of this information or for the ultimate use by the 
purchaser.  TenCate disclaims any and all express, implied, or statutory standards, warranties or guarantees, including without 
limitation any implied warranty as to merchantability or fitness for a particular purpose or arising from a course of dealing or 
usage of trade as to any equipment, materials, or information furnished herewith.  This document should not be construed as 
engineering advice. 
 
© 2010 TenCate Geosynthetics North America 
Mirafi® is a registered trademark of Nicolon Corporation 

Mirafi® HP270 



CONTRACT FORMS         004000 - 1 

SECTION 004000 - CONTRACT FORMS  
 
PART 1 - GENERAL 
 
1.1 SUMMARY 
 

A. This section describes articles and forms required for the project. 
 
1.2 TABLE OF ARTICLES AND FORMS 
 

A. General Conditions  – AIA Document A201 – 2007, “General Conditions of the 
Contract for Construction” (Attached) 

 
B. Architect’s Request for Information Form, AIA Document G716 – 2004; “Request for 

Information (RFI)”, or Contractor Generated Form (AIA Document G716 attached.) 
 

C. Architect’s Electronic File Release Forms (Attached under Section 006520 – TAGGART 
/ Architects – ELECTRONIC FILE RELEASE FORMS) 

 
D. City Of North Little Rock Special Provision for Job 061700 – “DOCUMENTATION OF 

PAYMENTS MADE TO DISADVANTAGED BUSINESS ENTERPRISES” 
 

E. City Of North Little Rock Special Provision for Job 061700 – “Title VI CONTRACT 
PROVISIONS”. 

 
F. City Of North Little Rock Special Provision for Job 061700 – “PROHIBITION OF 

CERTAIN TELECOMMUNICATIONS AND VIDEO SURVEILLANCE SERVICES OR 
EQUIPMENT”. 

 
PART 2 - PRODUCTS 
 
2.1 FORM DESCRIPTIONS AND REQUIREMENTS 
 

A. AGREEMENT – GENERAL CONDITIONS 
 

1. AIA, Document A201 – 2007, “General Conditions of the Contract for 
Construction” is included as an attachment to this specification and shall be the 
basis of the General Conditions for this project. 

 
B. REQUEST FOR INFORMATION – RFI 

 
1. When supplemental information and/or clarification of the Contract Documents 

are required during the construction phase, the Contractor shall request such 
information and/or clarification by submitting a Request for Information.  Use 
AIA Document G716 – “Request for Information” or a Contractor Generated 
Form which provides the same information.  A copy of the AIA Document is 
contained in this portion of the Project Manual 

2. Work associated with an RFI will not initiate a Change Order unless, as 
determine by the Architect, the work involved is significantly greater or different 
than the design intent in the drawings.   

 



CONTRACT FORMS         004000 - 2 

C. TAGGART / ARCHITECT – ELECTRONIC FILE RELEASE FORMS 
 

1. The AutoCad and Revit file request forms are included in this Project Manual 
under Specification Section 006520 – TAGGART / Architects – ELECTRONIC 
FILE RELEASE FORMS. 

 
 
PART 3 - EXECUTION (NOT USED) 
 
 
 
 
END OF SECTION 004000 
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'((!r!smt�'m(�(uvur!smtn�L;M�HS<;58�5T�<;9R�J5PSOMI<�;HR�HJJMJ�9IT58OH<95I�IMMJMJ�T58�9<R�P5O6VM<95IU�L;M�HS<;58�OH7�HVR5�;HWM�8MW9RMJ�<;M�<Me<�5T�<;M�589:9IHV�NQN�R<HIJH8J�T58OU�NI�wxxyzy{|}�~|x�����zy{|}����{�z�<;H<�I5<MR�HJJMJ�9IT58OH<95I�HR�̂MVV�HR�8MW9R95IR�<5�<;M�R<HIJH8J�T58O�<Me<�9R�HWH9VHKVM�T85O�<;M�HS<;58�HIJ�R;5SVJ�KM�8MW9M̂ MJU�N�WM8<9PHV�V9IM�9I�<;M�VMT<�OH8:9I�5T�<;9R�J5PSOMI<�9IJ9PH<MR�;̂M8M�<;M�HS<;58�;HR�HJJMJ�IMPMRRH87�9IT58OH<95I�HIJ�̂;M8M�<;M�HS<;58�;HR�HJJMJ�<5�58�JMVM<MJ�T85O�<;M�589:9IHV�NQN�<Me<UL;9R�J5PSOMI<�;HR�9O658<HI<�VM:HV�P5IRM�SMIPMRU�45IRSV<H<95I�̂9<;�HI�H<<58IM7�9R�MIP5S8H:MJ�̂9<;�8MR6MP<�<5�9<R�P5O6VM<95I�58�O5J9T9PH<95IU�58�:S9JHIPM�9I�O5J9T79I:�<;9R�J5PSOMI<�<5�9IPVSJM�RS66VMOMI<H87�P5IJ9<95IR@�RMM�NQN�\5PSOMI<�NAGD�@��S9JM�T58�hS66VMOMI<H87�45IJ9<95IRU

����	�������������������������������� ¡�¢£ �� ¤����¤�¥¥¦§̈ ©�ª«¬¬�®�̄°±²²°³́¬µ²���¶���·̧ ��������¹���º���¥¢�¢»¥��������¤�¥¥¦§¼±°½�̈¾°°«²�©¼́¿�À±¿¬Á³¬³�Â¼ÃÁ°¼ÃÁ�Â²Ä²«¼µÅ²Á°�Æ¼¬±Ç�È§̈ ©�ÀÂÂÆÉ�ÊËÌ�Í¬¾Á�̄°±²²°§¼±°½�̈¾°°«²�©¼́¿Î�À±¿¬Á³¬³�ÏËÊÊÐ�¶��
��¶Ñ����������¹���º���¥¢�¢»¥��������¤�¥¥¦Ò¬ÓÓ¬±°�À±́½¾°²́°³�ÔÌÌ�Í¬¾Á�̄°±²²°Î�̄Õ¾°²�ÖÌÌ§¼±°½�̈¾°°«²�©¼́¿Î�À±¿¬Á³¬³�ÏËÊÊ×�
ØÙ���Ú�
��Ñ�Ù�Û����Ü�̧��
Ù����ÝÑÛÑ�̧Û������·̧ ��Þ������̧��
����ß����
��¶Ñ����à����ÛáØ��̧��
����Ûâ������̧Û��á��Ñ�̧�Øã��·̧ ������Øã�Û��
�
�����̧��
����Û������¶
̧Ü�Û�Ņ̃��¶��·��äå�����Ñæ�ç�����
ãæ�̧�Û�
̧����æ�Ù��Ñ�̧�����������Ñ�̧��Ú����Û�̧Û�
̧���������ã���Ņ̃Ûá�
̧���
̧��Ø�̧�Û����á̧��Ý��Ņ̃Ü�
̧���������Ñ�̧��Ú�·��äÞ���æÑÛ��ÙÙ
̧��áÛ����ÝÑÛÑ�̧Ûß������æŅ̃
�Ñ�̧����ÛáÛ��̧ÛÑ�̧��Ú��¶����̧��
��



������ ����	
��������������������������������� ��!�� �"!�� �#!�� $"!�� %&!�� "�!�� "#!�� '�!�� '%!�� ''!�� &(!�� &'!�� #&!��  &!�$((&�)*+�$(�&�,��-�.�/0.��1)*�2*3���4�.��5�/�1���.1�36�/77������3��.3.�8.+6�-�.�9/0.��1)*�2*3���4�.��5�/�1���.1�3!:�9/2/!:���.�/2/�;���!�</$(�!<�)*+�9/2/���*��)1��=�140.*�3:�)�.��.��3�.�.+���)+.0)�>3�)*+�0)��*���,.�43.+�?����4���.�0�33��*6�-��3�+�140.*��?)3����+41.+�,��/2/�3�5�?)�.�)���@A�"A�@�B-��*�(&C�%C$($(�4*+.��D�+.��E�6 %'%$%( % �?��1��.F���.3��*�( C�(C$($(!��3�*���5����.3)7.!��3�7�1.*3.+�5����*.G��0.�43.��*7�!�)*+�0)���*7��,.�43.+��*�)11��+)*1.�?������.�/2/���*��)1��=�140.*�3H�-.�03��5�I.�8�1.6�-���.�����1���������8��7)���*3!�.G0)�7�1��������J)�)6���6KL�M�N
��LO� P%Q /=/@@R �

ST���UVWXYZ�W[\�\XZ]̂_̀Z



������ ����	
��������������������������������� ��!�� �"!�� �#!�� $"!�� %&!�� "�!�� "#!�� '�!�� '%!�� ''!�� &(!�� &'!�� #&!��  &!�$((&�)*+�$(�&�,��-�.�/0.��1)*�2*3���4�.��5�/�1���.1�36�/77������3��.3.�8.+6�-�.�9/0.��1)*�2*3���4�.��5�/�1���.1�3!:�9/2/!:���.�/2/�;���!�</$(�!<�)*+�9/2/���*��)1��=�140.*�3:�)�.��.��3�.�.+���)+.0)�>3�)*+�0)��*���,.�43.+�?����4���.�0�33��*6�-��3�+�140.*��?)3����+41.+�,��/2/�3�5�?)�.�)���@A�"A�@�B-��*�(&C�%C$($(�4*+.��D�+.��E�6 %'%$%( % �?��1��.F���.3��*�( C�(C$($(!��3�*���5����.3)7.!��3�7�1.*3.+�5����*.G��0.�43.��*7�!�)*+�0)���*7��,.�43.+��*�)11��+)*1.�?������.�/2/���*��)1��=�140.*�3H�-.�03��5�I.�8�1.6�-���.�����1���������8��7)���*3!�.G0)�7�1��������J)�)6���6KL�M�N
��LO� P%Q /=/@@R S
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ickcbf�bcdcxf�xcicef�elciT]awXWX]a\�]Y�WuU�T]aWV[ZWececef�jcecef�jcecbT]a\UaWf��VXWWUaicbcdf�icebcdf�bcecdf�hcxcgf�hchcef�hcelcdf�hcelcif�eicdf�egcbcbcdT]a\]sXw[WX]a�]V��]XawUVegcbcbTv{~o��Tomv{����v�{}��v�����~}̂q�qo}�Tv{o�qTov�~ececbf�jT]a\WVtZWX]a�Tu[apU�yXVUZWXrUf�yUYXaXWX]a�]YkciceT]a\WVtZWX]a�Tu[apU�yXVUZWXrU\ececef�icbcdf�iceef�icedcxf�bcdcxf�kcecef�kcecdf�kcecif�kcif�hciceceT]a\WVtZWX]a�~ZuUwtsU\f�T]aWV[ZW]V�\icelf�iceef�icedcef�icedcdf�jcecif�egcecjcdT]aWXapUaW�q\\Xpà UaW�]Y�~t�Z]aWV[ZW\gcbf�ebcdcdcdT]aWXatXap�T]aWV[ZW�̂UVY]V̀[aZUegcecbT]aWV[ZWf�yUYXaXWX]a�]YececdTv{o�qTof�o}��m{qomv{�v��~�~̂}{~mv{�v��oz}gcbcecef�gcbcdf�eecgf�ebT]aWV[ZW�qẁ XaX\WV[WX]aicecif�bf�hcbf�hcgT]aWV[ZW�q�[Vw�[aw�}�UZtWX]af�T]awXWX]a\��Us[WXap�W]ickcef�icelf�gcdf�jceT]aWV[ZW�y]Zt̀ UaW\f�T]nXU\��tVaX\uUw�[aw��\U�]Yecgcdf�dcicjf�gciT]aWV[ZW�y]Zt̀ UaW\f�yUYXaXWX]a�]YececeT]aWV[ZW�~t̀dcdcdf�dcdcbf�ickcbf�ickcgf�icxf�icelcdf�gcdcif�kcif�kcbf�hcef�hcdf�hcbcdf�hcgcecbf�hcjckf�hckf�elcicdf�eecgf�edcecdf�edcif�ebcdcbf�ebcicdf�egcecbcdf�egcecgf�egcdcgT]aWV[ZW�~t̀ f�yUYXaXWX]a�]YhceT]aWV[ZW�oX̀Uececbf�dcdcef�dcdcdf�ickcbf�ickcgf�icelcdf�gcdcif�jcecgf�kcdcecif�kcicef�kcicgf�kcicjf�kf�kf�kcicelf�kcbf�xcecef�xcdcef�xcdcif�xcicef�hcgcef�hckf�elcicdf�edcecef�edcecdf�ebcicdf�egcecbcdf�egcecjcef�egcdcgT]aWV[ZW�oX̀Uf�yUYXaXWX]a�]YxceceTv{o�qTov�iT]aWV[ZW]Vf�yUYXaXWX]a�]Yicef�jcecdT]aWV[ZW]V�\�T]a\WVtZWX]a�[aw�~t�̀ XWW[s�~ZuUwtsU\icelf�icedcef�icedcdf�bcdcif�jcecif�egcecjcdT]aWV[ZW]V�\�}̀ ns]_UU\
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��LO� P%Q /=/@@R S

TUTUVW�XUXUTW�XUVUXW�XUYUZW�XU[W�XUZYUTW�VUTUXW�VUTU\W�Z]UTW�Z]UXW�ZZUXW�ZVUZW�ZVUTUZUZ_̂̀abcda_bef�ghcihjhak�l̀fmbc̀dnZZUZ_̂̀abcda_bef�onjcah_̀fphq�rhap�snqcbcan�̂_̀abcda_bf�c̀t�ur̀nbef�v_bdnfXUZTUwW�XUZVUTW�VUTUVW�\W�ZZUXW�ZTUTUV_̂̀abcda_bef�onjcah_̀fphq�rhap�smid_̀abcda_bfZUTUTW�TUTUVW�XUXUTW�XUZYUZW�XUZYUTW�VUTUVW�wW�[U\UTW�[U\UxW�[UZ]UTW�ZZUTW�ZZUXW�ZZUV_̂̀abcda_bef�onjcah_̀fphq�rhap�apn�ybdphandaZUZUTW�ZUwW�TUXUXW�XUZUXW�XUTUTW�XUTUXW�XUTUVW�XUXUZW�XUVUTW�XUwUZW�XUxUVW�XUZ]W�XUZZW�XUZTW�XUZ\W�XUZYW�VUTW�wUTW�\UTUTW�xW�YUXUZW�[UTW�[UXW�[UVW�[UwW�[UxW�[UYW�[U[W�Z]UTU\W�Z]UXW�ZZUXW�ZTW�ZXUVW�ZwUZUXW�ZwUTUZ_̂̀abcda_bef�onqbnfǹacah_̀fXUTUZW�XUTUTW�XUwW�XUZTU\W�\UTUTW�YUTUZW�[UXUXW�[UYUT_̂̀abcda_bef�onfq_̀fhihjhak�z_b�{p_fn�|nbz_b}h̀~�apn��_b�XUXUTW�XUZYW�wUXW�\UZUXW�\UTW�[UwUZW�Z]UTUY_̂̀abcda_bef�on�hnr�_z�̂_̀abcda��_dm}ǹafXUT̂_̀abcda_bef�oh~pa�a_�sa_q�apn��_b�TUTUTW�[Ux_̂̀abcda_bef�oh~pa�a_�{nb}h̀can�apn�̂_̀abcdaZVUZ_̂̀abcda_bef�smi}haacjfXUZ]W�XUZZW�XUZTW�VUTUxW�wUTUZW�wUTUXW�[UTW�[UXW�[UYUTW�[UYUXW�[U[UZW�[UZ]UTW�[UZ]UX_̂̀abcda_bef�smqnbh̀aǹtǹaXU[W�Z]UTU\_̂̀abcda_bef�smqnb�hfh_̀�c̀t�̂_̀fabmdah_̀�|b_dntmbnfZUTUTW�XUXW�XUVW�XUZTUZ]W�VUTUTW�VUTUxW�\UZUXW�\UTUVW�xUZUXW�xUXUVW�xUXU\W�YUTW�Z]W�ZTW�ZVW�ZwUZUV_̂_bth̀cah_̀�c̀t�̂_bbnjcah_̀ZUTW�XUTUZW�XUXUZW�XUZ]W�XUZTU\W�\UZUXW�\UTUZ_̂qhnf�vmb̀hfpnt�_z��bcrh̀~f�c̀t�sqndhzhdcah_̀fZUwW�TUXU\W�XUZZ_̂qkbh~pafZUwW�XUZx_̂bbndah_̀�_z��_b�TUwW�XUxUXW�[UVUTW�[UYUTW�[UYUXW�[U[UZW�ZTUZUTW�ZTUTW�ZTUXW�ZwUZUXUZW�ZwUZUXUTW�ZwUTUZ_̂bbnjcah_̀�c̀t�l̀aǹa�_z�apn�̂_̀abcda��_dm}ǹafZUT̂_faW��nzh̀hah_̀�_zxUXUV_̂fafTUwW�XUTUVW�XUxUXW�XUYUTW�XUZwUTW�wUVUTW�\UZUZW�\UTUXW�xUXUXUXW�xUXUVW�xUXUYW�xUXU[W�[UZ]UTW�Z]UXUTW�Z]UXU\W�ZZUTW�ZTUZUTW�ZTUTUZW�ZTUTUVW�ZXUVW�ZVm̂aah̀~�c̀t�|cadph̀~XUZVW�\UTUw��c}c~n�a_�̂_̀fabmdah_̀�_z�ur̀nb�_b�snqcbcan�_̂̀abcda_bfXUZVUTW�\UTUVW�Z]UTUZUTW�Z]UTUwW�Z]UVW�ZTUTUV

�c}c~n�a_�apn��_b�XUZVUTW�[U[UZW�Z]UTUZUTW�Z]UTUwW�Z]UVW�ZTUTUV�c}c~nfW�̂jch}f�z_bXUTUVW�XUZYW�\UZUZW�YUXUXW�[UwUZW�[U\UxW�Z]UXUXW�ZZUXUTW�ZZUXW�ZVUTUVW�ZwUZUx�c}c~nf�z_b��njck\UTUXW�YUXUXW�[UwUZU\W�[UxW�Z]UXUTW�ZVUXUT�can�_z�̂_}}ǹdn}ǹa�_z�apn��_b�W��nzh̀hah_̀�_zYUZUT�can�_z�smifac̀ahcj�̂_}qjnah_̀W��nzh̀hah_̀�_zYUZUX�ckW��nzh̀hah_̀�_zYUZUV�ndhfh_̀f�_z�apn�ybdphandaXUxUVW�VUTU\W�VUTUxW�VUTUZZW�VUTUZTW�VUTUZXW�\UXW�xUXUVW�xUXU[W�YUZUXW�YUXUZW�[UTW�[UVW�[UwUZW�[UYUVW�[U[UZW�ZXUVUTW�ZVUTUTW�ZVUTUVW�ZwUZW�ZwUT�ndhfh_̀f�a_��happ_jt�̂nbahzhdcah_̀[UVUZW�[UwW�[UxW�ZVUZUZUX�nzndah�n�_b��_̀d_̀z_b}h̀~��_b�W�yddnqac̀dnW�on�ndah_̀�c̀t�̂_bbndah_̀�_zTUwW�XUwW�VUTU\W�\UTUXW�[UwUZW�[UwUXW�[U\U\W�[UYUTW�[U[UXW�[UZ]UVW�ZTUTUZ�nzh̀hah_̀fZUZW�TUZUZW�XUZUZW�XUwW�XUZTUZW�XUZTUTW�XUZTUXW�VUZUZW�wUZW�\UZUTW�xUTUZW�xUXUZW�YUZW�[UZW�[UYUZW�ZwUZUZ�njckf�c̀t���aǹfh_̀f�_z�{h}nXUTW�XUxUVW�wUTUXW�xUTUZW�xUXUZW�xUVW�YUXW�[UwUZW�[UxW�Z]UXUTW�Z]UVW�ZVUXUTW�ZwUZU\W�ZwUTUw�h~hacj��cac��fn�c̀t�{bc̀f}hffh_̀ZUx�hfqmanf\UXW�xUXU[W�ZwUZW�ZwUT�_dm}ǹaf�c̀t�sc}qjnf�ca�apn�shanXUZZ�bcrh̀~fW��nzh̀hah_̀�_zZUZUw�bcrh̀~f�c̀t�sqndhzhdcah_̀fW��fn�c̀t�ur̀nbfphq�_zXUZZ�zzndah�n��can�_z�l̀fmbc̀dnYUTUT�}nb~ǹdhnfZ]UVW�ZVUZUZUTW�ZwUZUw�}qj_knnfW�̂_̀abcda_befXUXUTW�XUVUXW�XUYUZW�XU[W�XUZYUTW�VUTUXW�VUTU\W�Z]UTW�Z]UXUXW�ZZUXW�ZVUZW�ZVUTUZUZ��mhq}ǹaW�gci_bW�_b��canbhcjfZUZUXW�ZUZU\W�XUVW�XUwW�XUYUTW�XUYUXW�XUZTW�XUZXW�XUZwUZW�VUTU\W�VUTUxW�wUTUZW�\UTUZW�xUXUVW�[UXUTW�[UXUXW�[UwUZUXW�[UZ]UTW�Z]UTUZW�Z]UTUVW�ZVUTUZUZW�ZVUTUZUT��ndmah_̀�c̀t�|b_~bnff�_z�apn��_b�ZUZUXW�ZUTUZW�ZUTUTW�TUXUVW�TUXU\W�XUZW�XUXUZW�XUVUZW�XUxUZW�XUZ]UZW�XUZTW�XUZVW�VUTW�\UTUTW�xUZUXW�xUXU\W�YUTW�[UwUZW�[U[UZW�Z]UTW�Z]UXW�ZTUZW�ZTUTW�ZVUTW�ZVUXUZW�ZwUZUV��aǹfh_̀f�_z�{h}nXUTUVW�XUxUVW�wUTUXW�xUTUZW�xUXW�xUVW�[UwUZW�[UxW�Z]UXUTW�Z]UVW�ZVUXW�ZwUZU\W�ZwUTUw
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��LO� P%Q /=/@@R S

TUVWXYZ�[\�]Û_Z̀abcdcecfg�bchg�bceicjg�efcdg�ekcececfg�ekcjcecjTUXWâ�l[YmnoZZ�pZ\ZqaVrZ�[Y�s[̀q[̀\[Y_V̀t�l[YmuTV̀UW�v[_wWZaV[̀�Ùx�TV̀UW�]Û_Z̀akcjceg�kcjcbg�bcycjg�bceig�ejcfg�ekcjckg�ekckcfTV̀ÙqVUW�zYYÙtZ_Z̀a{g�|}̀ZY~{jcjceg�efcjcjg�ekcececk��s��z��]�|��o�|soe�[rZỲV̀t��U}efce�XUYÙaZZ{�noZZ�lUYYÙâu�U�UYx[X{��UaZYVUW{�Ùx�oX�{aÙqZ{eicjckg�eicf�xZ̀aV\VqUaV[̀�[\�oX�q[̀aYUqa[Y{�Ùx�oXwwWVZY{dcjce�̀xZ_̀ V\VqUaV[̀fcehg�fceyg�bc�cyg�bceicjg�eicfcfg�eecf�̀\[Y_UaV[̀�Ùx�oZYrVqZ{��Z�XVYZx�[\�a�Z�|}̀ZYjcecjg�jcjg�jcfg�fcjcjg�fcejceiceg��cecfg��ceckg��cjcdg�bc�ceg�bcbcjg�bceicfg�eicfcfg�eecjg�efckceg�efckcjg�ekcececkg�ekceckg�edceck�̀VaVUW�pZqV{V[̀edcj�̀VaVUW�pZqV{V[̀��UmZYg�pZ\V̀VaV[̀�[\ececy�̀VaVUW�pZqV{V[̀��UmZYg�pZqV{V[̀{ekcjckg�edceckcjg�edcjceg�edcjcjg�edcjcfg�edcjckg�edcjcd�̀VaVUW�pZqV{V[̀��UmZYg���aZ̀a�[\�zXa�[YVâekcjckg�edceckcjg�edcjceg�edcjcjg�edcjcfg�edcjckg�edcjcd�̀�XŶ�[Y�pU_UtZ�a[�]ZY{[̀�[Y�]Y[wZYâeicjcyg�eick�̀{wZqaV[̀{fcecfg�fcfcfg�fchceg�kcjcjg�kcjc�g�kcjcbg�bckcjg�bcycfg�bcbcjg�bceiceg�ejcjceg�efck�̀{aYXqaV[̀{�a[��VxxZY{ecece�̀{aYXqaV[̀{�a[�a�Z�v[̀aYUqa[Yfcjckg�fcfceg�fcyceg�dcjceg�hg�ycjcjg�ejg�efckcj�̀{aYX_Z̀a{�[\�oZYrVqZg�pZ\V̀VaV[̀�[\ecech�̀{XYÙqZ�ceceg�hcfckg�ycjcjg�bcfcjg�bcyckg�bcbceg�bceicjg�eicjcdg�ee�̀{XYÙqZg�s[aVqZ�[\�vÙqZWWUaV[̀�[Y���wVYUaV[̀eececkg�eecjcf�̀{XYÙqZg�v[̀aYUqa[Y~{��VU�VWVâeece�̀{XYÙqZg��\\ZqaVrZ�pUaZ�[\ycjcjg�ekckcj�̀{XYÙqZg�|}̀ZY~{��VU�VWVâeecj�̀{XYÙqZg�]Y[wZYâeicjcdg�eecjg�eeckg�eecd�̀{XYÙqZg�oa[YZx��UaZYVUW{bcfcj

�so��zsv��zsp��|spoee�̀{XYÙqZ�v[_wÙVZ{g�v[̀{Z̀a�a[�]UYaVUW�|qqXwÙq̂bcbce�̀{XYZx�W[{{g�zx�X{a_Z̀a�Ùx�oZaaWZ_Z̀a�[\eecd�̀aZ̀a�[\�a�Z�v[̀aYUqa�p[qX_Z̀a{ecjceg�kcjchg�kcjcejg�kcjcef�̀aZYZ{aefcd�̀aZYwYZaUaV[̀ececyg�ecjcfg�eckg�kceceg�dceg��cecjg�edcece�̀aZYwYZaUaV[̀{g�lYVaaZ̀kcjceeg�kcjcej�Xxt_Z̀a�[̀�TV̀UW�z}UYxedckcj�U�[Y�Ùx��UaZYVUW{g���XVw_Z̀aececfg�ecec�g�fckg�fcdg�fcycjg�fcycfg�fcejg�fcefg�fcedceg�dcjceg��cjceg�hcfckg�bcfcjg�bcfcfg�bcdcecfg�bceicjg�eicjceg�eicjckg�ekcjceceg�ekcjcecj�U�[Y�pV{wXaZ{ycfce�U}{�Ùx��ZtXWUaV[̀{ecdg�jcfcjg�fcjcfg�fcjckg�fc�g�fchg�fcejceig�fcefg�bc�ckg�bcbceg�eicjcjg�efceg�efcfceg�efckcjg�efcdg�ekg�edcjcyg�edck�VZ̀{jcecjg�bcfceg�bcfcfg�bc�cyg�bceicjg�bceickg�edcjcy�V_VaUaV[̀{g�oaUaXaZ{�[\ejcjcdg�edcecjg�edckcece�V_VaUaV[̀{�[\��VU�VWVâfcjcjg�fcdg�fcejceig�fcejceiceg�fcehg�fceyceg�kcjc�g�kcjchg��cjcjg�bckcjg�bc�ckg�bc�chg�bc�cyg�eicjcdg�eicfcfg�eecfg�ejcjcdg�efcfce�V_VaUaV[̀{�[\��V_Zjcecjg�jcjg�jcdg�fcjcjg�fceig�fceeg�fcejcdg�fcedceg�kcjchg�dcjg�dcfg�dckceg��cjckg�hcfg�hckg�ycjg�bcjg�bcfceg�bcfcfg�bckceg�bcdg�bc�g�bchg�bcyg�bcbg�bceig�ejcjg�efckg�ekg�edg�edcecjg�edcecfg�edcecd�UaZYVUW{g��U�UYx[X{eicjckg�eicf�UaZYVUW{g��U�[Yg���XVw_Z̀a�Ùxececfg�ecec�g�fckceg�fcdg�fcycjg�fcycfg�fcejg�fcefg�fcedceg�dcjceg��cjceg�hcfckg�bcfcjg�bcfcfg�bcdcecfg�bceicjg�eicjcecjg�eicjckg�ekcjceceg�ekcjcecj�ZÙ{g��Za�[x{g��Zq�̀V�XZ{g�oZ�XZ̀qZ{�Ùx�]Y[qZxXYZ{�[\�v[̀{aYXqaV[̀fcfceg�fcejceig�kcjcjg�kcjchg�bckcj�Zq�ÙVq~{��VZ̀jcecjg�bcfceg�bcfcfg�bc�cyg�bceicjg�bceickg�edcjcy�ZxVUaV[̀ycfceg�edcecfcjg�edcjceg�edcjcdg�edcjc�g�edcfg�edckceg�edckcece�V̀[Y�v�ÙtZ{�V̀�a�Z�l[Ymececeg�fckcjg�fcejcyg�kcjcyg�hceg�hck��ov���zs�|�o�]�|��o�|soef
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��LO� P%Q /=/@@R �
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TUVWWX�YZ[\�]\�̂V]_]\Ù�aTbcW\_�d[V�cT_WV]Tef�T\X�WgY]ZcW\_�f_[VWX�[\�[V�[dd�_hW�f]_W�fhTee�iW�j[\X]_][\WX�YZ[\�j[cZe]T\jW�ib�_hW�k[\_VTj_[V�̂]_h�ZV[jWXYVWf�fT_]fdTj_[Vb�_[�_hW�l̂ \WV�_[�Wf_Tie]fh�_hW�l̂ \WVmf�_]_eW�_[�fYjh�cT_WV]Tef�T\X�WgY]ZcW\_�[V�[_hWV̂]fW�ZV[_Wj_�_hW�l̂ \WVmf�]\_WVWf_n�T\X�fhTee�]\jeYXW�_hW�j[f_f�[d�TZZe]jTieW�]\fYVT\jWn�f_[VTUWn�T\X�_VT\fZ[V_T_][\�_[�_hW�f]_Wn�d[V�fYjh�cT_WV]Tef�T\X�WgY]ZcW\_�f_[VWX�[dd�_hW�f]_Ẁo�pqrqr�shW�k[\_VTj_[V�̂TVVT\_f�_hT_�_]_eW�_[�Tee�t[Vu�j[vWVWX�ib�T\�wZZe]jT_][\�d[V�aTbcW\_�̂]ee�ZTff�_[�_hW�l̂ \WV�\[�eT_WV�_hT\�_hW�_]cW�[d�ZTbcW\_̀�shW�k[\_VTj_[V�dYV_hWV�̂TVVT\_f�_hT_�YZ[\�fYic]__Te�[d�T\�wZZe]jT_][\�d[V�aTbcW\_�Tee�t[Vu�d[V�̂h]jh�kWV_]d]jT_Wf�d[V�aTbcW\_�hTvW�iWW\�ZVWv][Yfeb�]ffYWX�T\X�ZTbcW\_f�VWjW]vWX�dV[c�_hW�l̂ \WV�fhTeen�_[�_hW�iWf_�[d�_hW�k[\_VTj_[Vmf�u\[̂eWXUWn�]\d[VcT_][\n�T\X�iWe]Wdn�iW�dVWW�T\X�jeWTV�[d�e]W\fn�jeT]cfn�fWjYV]_b�]\_WVWf_fn�[V�W\jYciVT\jWfn�]\�dTv[V�[d�_hW�k[\_VTj_[Vn�xYij[\_VTj_[Vfn�fYZZe]WVfn�[V�[_hWV�ZWVf[\f�[V�W\_]_]Wf�_hT_�ZV[v]XWX�eTi[Vn�cT_WV]Tefn�T\X�WgY]ZcW\_�VWeT_]\U�_[�_hW�t[Vùo�pqy�z{|}~�~��}{����|�����{�}o�pqyq��shW�wVjh]_Wj_�̂]een�̂]_h]\�fWvW\�XTbf�Td_WV�VWjW]Z_�[d�_hW�k[\_VTj_[Vmf�wZZe]jT_][\�d[V�aTbcW\_n�W]_hWV�����]ffYW�_[�_hW�l̂ \WV�T�kWV_]d]jT_W�d[V�aTbcW\_�]\�_hW�dYee�Tc[Y\_�[d�_hW�wZZe]jT_][\�d[V�aTbcW\_n�̂]_h�T�j[Zb�_[�_hW�k[\_VTj_[V��[V�����]ffYW�_[�_hW�l̂ \WV�T�kWV_]d]jT_W�d[V�aTbcW\_�d[V�fYjh�Tc[Y\_�Tf�_hW�wVjh]_Wj_�XW_WVc]\Wf�]f�ZV[ZWVeb�XYWn�T\X�\[_]db�_hW�k[\_VTj_[V�T\X�l̂ \WV�[d�_hW�wVjh]_Wj_mf�VWTf[\f�d[V�̂]_hh[eX]\U�jWV_]d]jT_][\�]\�ZTV_�Tf�ZV[v]XWX�]\�xWj_][\��̀�̀���[V�����̂]_hh[eX�jWV_]d]jT_][\�[d�_hW�W\_]VW�wZZe]jT_][\�d[V�aTbcW\_n�T\X�\[_]db�_hW�k[\_VTj_[V�T\X�l̂ \WV�[d�_hW�wVjh]_Wj_mf�VWTf[\�d[V�̂]_hh[eX]\U�jWV_]d]jT_][\�]\�̂h[eW�Tf�ZV[v]XWX�]\�xWj_][\��̀�̀�̀o�pqyq��shW�]ffYT\jW�[d�T�kWV_]d]jT_W�d[V�aTbcW\_�̂]ee�j[\f_]_Y_W�T�VWZVWfW\_T_][\�ib�_hW�wVjh]_Wj_�_[�_hW�l̂ \WVn�iTfWX�[\�_hW�wVjh]_Wj_mf�WvTeYT_][\�[d�_hW�t[Vu�T\X�_hW�XT_T�]\�_hW�wZZe]jT_][\�d[V�aTbcW\_n�_hT_n�_[�_hW�iWf_�[d�_hW�wVjh]_Wj_mf�u\[̂eWXUWn�]\d[VcT_][\n�T\X�iWe]Wdn�_hW�t[Vu�hTf�ZV[UVWffWX�_[�_hW�Z[]\_�]\X]jT_WXn�_hW�gYTe]_b�[d�_hW�t[Vu�]f�]\�Tjj[VXT\jW�̂]_h�_hW�k[\_VTj_��[jYcW\_fn�T\X�_hT_�_hW�k[\_VTj_[V�]f�W\_]_eWX�_[�ZTbcW\_�]\�_hW�Tc[Y\_�jWV_]d]WX̀�shW�d[VWU[]\U�VWZVWfW\_T_][\f�TVW�fYi�Wj_�_[�T\�WvTeYT_][\�[d�_hW�t[Vu�d[V�j[\d[VcT\jW�̂]_h�_hW�k[\_VTj_��[jYcW\_f�YZ[\�xYif_T\_]Te�k[cZeW_][\n�_[�VWfYe_f�[d�fYifWgYW\_�_Wf_f�T\X�]\fZWj_][\fn�_[�j[VVWj_][\�[d�c]\[V�XWv]T_][\f�dV[c�_hW�k[\_VTj_��[jYcW\_f�ZV][V�_[�j[cZeW_][\n�T\X�_[�fZWj]d]j�gYTe]d]jT_][\f�W�ZVWffWX�ib�_hW�wVjh]_Wj_̀��[̂WvWVn�_hW�]ffYT\jW�[d�T�kWV_]d]jT_W�d[V�aTbcW\_�̂]ee�\[_�iW�T�VWZVWfW\_T_][\�_hT_�_hW�wVjh]_Wj_�hTf�����cTXW�W�hTYf_]vW�[V�j[\_]\Y[Yf�[\�f]_W�]\fZWj_][\f�_[�jhWju�_hW�gYTe]_b�[V�gYT\_]_b�[d�_hW�t[Vu������VWv]ŴWX�j[\f_VYj_][\�cWT\fn�cW_h[Xfn�_Wjh\]gYWfn�fWgYW\jWfn�[V�ZV[jWXYVWf������VWv]ŴWX�j[Z]Wf�[d�VWgY]f]_][\f�VWjW]vWX�dV[c�xYij[\_VTj_[Vf�T\X�fYZZe]WVf�T\X�[_hWV�XT_T�VWgYWf_WX�ib�_hW�l̂ \WV�_[�fYif_T\_]T_W�_hW�k[\_VTj_[Vmf�V]Uh_�_[�ZTbcW\_��[V�����cTXW�W�Tc]\T_][\�_[�TfjWV_T]\�h[̂�[V�d[V�̂hT_�ZYVZ[fW�_hW�k[\_VTj_[V�hTf�YfWX�c[\Wb�ZVWv][Yfeb�ZT]X�[\�Tjj[Y\_�[d�_hW�k[\_VTj_�xYc̀o������xYi�Wj_�_[�[_hWV�ZV[v]f][\f�[d�_hW�k[\_VTj_��[jYcW\_fn�_hW�Tc[Y\_�[d�WTjh�ZV[UVWff�ZTbcW\_�fhTee�iW�j[cZY_WX�Tf�d[ee[̂f��o�������̀��sTuW�_hT_�Z[V_][\�[d�_hW�k[\_VTj_�xYc�ZV[ZWVeb�Tee[jT_TieW�_[�j[cZeW_WX�t[Vu�Tf�XW_WVc]\WX�ib�cYe_]Zeb]\U�_hW�ZWVjW\_TUW�j[cZeW_][\�[d�WTjh�Z[V_][\�[d�_hW�t[Vu�ib�_hW�fhTVW�[d�_hW�k[\_VTj_�xYc�Tee[jT_WX�_[�_hT_�Z[V_][\�[d�_hW�t[Vu�]\�_hW�fjhWXYeW�[d�vTeYWfn�eWff�VW_T]\TUW�Tf�d[ee[̂f��o������������[V�k[\_VTj_f�̂]_h�aV]vT_W��\_]_]Wfn�VW_T]\TUW�̂]ee�iW�jTejYeT_WX�Yf]\U�_hW�fbf_Wc�iWe[̂������̀�����sTuW�_hT_�Z[V_][\�[d�_hW�k[\_VTj_�xYc�ZV[ZWVeb�Tee[jTieW�_[�j[cZeW_WX�t[Vu�Tf�XW_WVc]\WX�ib�cYe_]Zeb]\U�_hW�ZWVjW\_TUW�j[cZeW_][\�[d�WTjh�Z[V_][\�[d�_hW�t[Vu�ib�_hW�fhTVW�[d�_hW�k[\_VTj_�xYc�Tee[jT_WX�_[�_hT_�Z[V_][\�[d�_hW�t[Vu�]\�_hW�fjhWXYeW�[d�vTeYWfn�eWff�VW_T]\TUW�Tf�jTejYeT_WX�Y_]e] ]\U�_hW�d[VcYeT�Tf�XWfjV]iW�]\�ZTVTUVTZh��̀�̀�̀��iWe[̂ �̀�aW\X]\U�d]\Te�XW_WVc]\T_][\�[d�j[f_�_[�_hW�l̂ \WV�[d�jhT\UWf�]\�_hW�t[Vun�Tc[Y\_f�\[_�]\�X]fZY_W�fhTee�iW�]\jeYXWX�Tf�ZV[v]XWX�]\�xWj_][\�¡̀�̀¢�[d�w£w��[jYcW\_�w�¤�����¡�����̀�����wXX�_hT_�Z[V_][\�[d�_hW�k[\_VTj_�xYc�ZV[ZWVeb�Tee[jTieW�_[�cT_WV]Tef�T\X�WgY]ZcW\_�XWe]vWVWX�T\X�fY]_Tieb�f_[VWX�T_�_hW�f]_W�d[V�fYifWgYW\_�]\j[VZ[VT_][\�]\�_hW�j[cZeW_WX�j[\f_VYj_][\��[Vn�]d�TZZV[vWX�]\�TXvT\jW�ib�_hW�l̂ \WVn�fY]_Tieb�f_[VWX�[dd�_hW�f]_W�T_�T�e[jT_][\�TUVWWX�YZ[\�]\�̂V]_]\U�n�eWff�VW_T]\TUW�Tf�jTejYeT_WX�Y_]e] ]\U�_hW�d[VcYeT�Tf�XWfjV]iW�]\�ZTVTUVTZh��̀�̀�̀��iWe[̂�����̀�����xYi_VTj_�_hW�TUUVWUT_W�[d�ZVWv][Yf�ZTbcW\_f�cTXW�ib�_hW�l̂ \WV��T\X����̀�����xYi_VTj_�Tc[Y\_fn�]d�T\bn�d[V�̂h]jh�_hW�wVjh]_Wj_�hTf�̂]_hhWeX�[V�\Yee]d]WX�T�kWV_]d]jT_W�d[V�aTbcW\_�Tf�ZV[v]XWX�]\�xWj_][\��̀��[d�w£w��[jYcW\_�w�¤�����¡̀



������ ����	
��������������������������������� ��!�� �"!�� �#!�� $"!�� %&!�� "�!�� "#!�� '�!�� '%!�� ''!�� &(!�� &'!�� #&!��  &!�$((&�)*+�$(�&�,��-�.�/0.��1)*�2*3���4�.��5�/�1���.1�36�/77������3��.3.�8.+6�-�.�9/0.��1)*�2*3���4�.��5�/�1���.1�3!:�9/2/!:���.�/2/�;���!�</$(�!<�)*+�9/2/���*��)1��=�140.*�3:�)�.��.��3�.�.+���)+.0)�>3�)*+�0)��*���,.�43.+�?����4���.�0�33��*6�-��3�+�140.*��?)3����+41.+�,��/2/�3�5�?)�.�)���@A�"A�@�B-��*�(&C�%C$($(�4*+.��D�+.��E�6 %'%$%( % �?��1��.F���.3��*�( C�(C$($(!��3�*���5����.3)7.!��3�7�1.*3.+�5����*.G��0.�43.��*7�!�)*+�0)���*7��,.�43.+��*�)11��+)*1.�?������.�/2/���*��)1��=�140.*�3H�-.�03��5�I.�8�1.6�-���.�����1���������8��7)���*3!�.G0)�7�1��������J)�)6���6KL�M�N
��LO� P%Q /=/@@R �S
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T�UVUVW�XYYZ[\]̂Z_̀�ab\cb�̂c�defg�a]b̂\]_�cffea]hf̀�cb�edZi�̂gZ�jkhZbi�lcĥb]f̂cbi�]h[�mbfg\̂Zf̂�dg]__�nc\ĥ_̀�\hdaZf̂�ĝZ�]bZ]�̂c�oZ�cffea\Z[�cb�acb̂\ch�cp�̂gZ�qcbr�̂c�oZ�edZ[�\h�cb[Zb�̂c�[ẐZbY\hZ�]h[�bZfcb[�̂gZ�fch[\̂\ch�cp�̂gZ�qcbrsT�UVUVt�uh_Zdd�ĉgZbk\dZ�]vbZZ[�eachi�a]b̂\]_�cffea]hf̀�cb�edZ�cp�]�acb̂\ch�cb�acb̂\chd�cp�̂gZ�qcbr�dg]__�hĉ�fchd̂\̂êZ�]ffZâ]hfZ�cp�qcbr�hĉ�fcYa_̀\hv�k\̂g�̂gZ�bZwe\bZYZĥd�cp�̂gZ�lcĥb]f̂�xcfeYZĥdsT�UVyz�{|}~���������|�}�~}��{|}~���~���}�T�UVyzVy�uach�bZfZ\â�cp�̂gZ�lcĥb]f̂cb�d�hĉ\fZ�̂g]̂�̂gZ�qcbr�\d�bZ][̀�pcb�p\h]_�\hdaZf̂\ch�]h[�]ffZâ]hfZ�]h[�each�bZfZ\â�cp�]�p\h]_�maa_\f]̂\ch�pcb��]̀YZĥi�̂gZ�mbfg\̂Zf̂�k\__�abcYâ_̀�Y]rZ�defg�\hdaZf̂\chs�qgZh�̂gZ�mbfg\̂Zf̂�p\h[d�̂gZ�qcbr�]ffZâ]o_Z�eh[Zb�̂gZ�lcĥb]f̂�xcfeYZĥd�]h[�̂gZ�lcĥb]f̂�pe__̀�aZbpcbYZ[i�̂gZ�mbfg\̂Zf̂�k\__�abcYâ_̀�\ddeZ�]�p\h]_�lZb̂\p\f]̂Z�pcb��]̀YZĥ�d̂]̂\hv�̂g]̂�̂c�̂gZ�oZd̂�cp�̂gZ�mbfg\̂Zf̂�d�rhck_Z[vZi�\hpcbY]̂\ch�]h[�oZ_\Zpi�]h[�ch�̂gZ�o]d\d�cp�̂gZ�mbfg\̂Zf̂�d�ch�d\̂Z��\d\̂d�]h[�\hdaZf̂\chdi�̂gZ�qcbr�g]d�oZZh�fcYa_ẐZ[�\h�]ffcb[]hfZ�k\̂g�̂gZ�lcĥb]f̂�xcfeYZĥd�]h[�̂g]̂�̂gZ�Zĥ\bZ�o]_]hfZ�pceh[�̂c�oZ�[eZ�̂gZ�lcĥb]f̂cb�]h[�hĉZ[�\h�̂gZ�p\h]_�lZb̂\p\f]̂Z�\d�[eZ�]h[�a]̀]o_Zs��gZ�mbfg\̂Zf̂�d�p\h]_�lZb̂\p\f]̂Z�pcb��]̀YZĥ�k\__�fchd̂\̂êZ�]�peb̂gZb�bZabZdZĥ]̂\ch�ĝ]̂�fch[\̂\chd�_\d̂Z[�\h��Zf̂\ch��s��s��]d�abZfZ[Zĥ�̂c�̂gZ�lcĥb]f̂cb�d�oZ\hv�Zĥ\̂_Z[�̂c�p\h]_�a]̀YZĥ�g]�Z�oZZh�pe_p\__Z[s������������gZ�mbfg\̂Zf̂�k\__�aZbpcbY�hc�YcbZ�̂g]h��kc�����\hdaZf̂\chd�̂c�[ẐZbY\hZ�kgẐgZb�̂gZ�qcbr�cb�]�[Zd\vh]̂Z[�acb̂\ch�̂gZbZcp�g]d�]̂̂]\hZ[��\h]_�lcYa_Ẑ\ch�\h�]ffcb[]hfZ�k\̂g�̂gZ�lcĥb]f̂�xcfeYZĥds��gZ�jkhZb�\d�Zĥ\̂_Z[�̂c�bZ\YoebdZYZĥ�pbcY�̂gZ�lcĥb]f̂cb�pcb�]Yceĥd�a]\[�̂c�̂gZ�mbfg\̂Zf̂�pcb�]h̀�][[\̂\ch]_�\hdaZf̂\chds�T�UVyzVW��Z\̂gZb�p\h]_�a]̀YZĥ�hcb�]h̀�bZY]\h\hv�bẐ]\hZ[�aZbfZĥ]vZ�dg]__�oZfcYZ�[eZ�eĥ\_�̂gZ�lcĥb]f̂cb�deoY\̂d�ĉ�̂gZ�mbfg\̂Zf̂�����]h�]pp\[]�\̂�̂g]̂�a]̀bc__di�o\__d�pcb�Y]̂Zb\]_d�]h[�Zwe\aYZĥi�]h[�ĉgZb�\h[ZôZ[hZdd�fchhZf̂Z[�k\̂g�̂gZ�qcbr�pcb�kg\fg�̂gZ�jkhZb�cb�̂gZ�jkhZb�d�abcaZb̂̀�Y\vĝ�oZ�bZdachd\o_Z�cb�ZhfeYoZbZ[��_Zdd�]Yceĥd�k\̂ggZ_[�ò�jkhZb��g]�Z�oZZh�a]\[�cb�ĉgZbk\dZ�d]̂\dp\Z[i�����]�fZb̂\p\f]̂Z�Z�\[Zhf\hv�̂g]̂�\hdeb]hfZ�bZwe\bZ[�ò�̂gZ�lcĥb]f̂�xcfeYZĥd�̂c�bZY]\h�\h�pcbfZ�]p̂Zb�p\h]_�a]̀YZĥ�\d�febbZĥ_̀�\h�ZppZf̂i�����]�kb\̂̂Zh�d̂]̂ZYZĥ�̂g]̂�̂gZ�lcĥb]f̂cb�rhckd�cp�hc�bZ]dch�̂g]̂�̂gZ�\hdeb]hfZ�k\__�hĉ�oZ�bZhZk]o_Z�̂c�fc�Zb�̂gZ�aZb\c[�bZwe\bZ[�ò�̂gZ�lcĥb]f̂�xcfeYZĥdi�����fchdZĥ�cp�debẐ̀i�\p�]h̀i�̂c�p\h]_�a]̀YZĥi�����[cfeYZĥ]̂\ch�cp�]h̀�daZf\]_�k]bb]ĥ\Zdi�defg�]d�Y]hep]f̂ebZbd��k]bb]ĥ\Zd�cb�daZf\p\f��eofcĥb]f̂cb�k]bb]ĥ\Zdi�]h[�����\p�bZwe\bZ[�ò�̂gZ�jkhZbi�ĉgZb�[]̂]�Zd̂]o_\dg\hv�a]̀YZĥ�cb�d]̂\dp]f̂\ch�cp�co_\v]̂\chdi�defg�]d�bZfZ\âd�]h[�bZ_Z]dZd�]h[�k]\�Zbd�cp�_\Zhdi�f_]\Ydi�dZfeb\̂̀�\ĥZbZd̂di�cb�ZhfeYob]hfZd�]b\d\hv�cê�cp�̂gZ�lcĥb]f̂i�̂c�̂gZ�Z ̂Zĥ�]h[�\h�defg�pcbY�]d�Y]̀�oZ�[Zd\vh]̂Z[�ò�̂gZ�jkhZbs�Xp�]��eofcĥb]f̂cb�bZpedZd�̂c�pebh\dg�]�bZ_Z]dZ�cb�k]\�Zb�bZwe\bZ[�ò�̂gZ�jkhZbi�̂gZ�lcĥb]f̂cb�Y]̀�pebh\dg�]�och[�d]̂\dp]f̂cb̀�̂c�̂gZ�jkhZb�̂c�\h[ZYh\p̀�̂gZ�jkhZb�]v]\hd̂�defg�_\Zhi�f_]\Yi�dZfeb\̂̀�\ĥZbZd̂i�cb�ZhfeYob]hfZs�Xp�]�_\Zhi�f_]\Yi�dZfeb\̂̀�\ĥZbZd̂i�cb�ZhfeYob]hfZ�bZY]\hd�ehd]̂\dp\Z[�]p̂Zb�a]̀YZĥd�]bZ�Y][Zi�̂gZ�lcĥb]f̂cb�dg]__�bZpeh[�̂c�̂gZ�jkhZb�]__�YchZ̀�̂g]̂�̂gZ�jkhZb�Y]̀�oZ�fcYaZ__Z[�̂c�a]̀�\h�[\dfg]bv\hv�̂gZ�_\Zhi�f_]\Yi�dZfeb\̂̀�\ĥZbZd̂i�cb�ZhfeYob]hfZi�\hf_e[\hv�]__�fcd̂d�]h[�bZ]dch]o_Z�]̂̂cbhZ̀d��pZZdsT�UVyzVt�Xpi�]p̂Zb��eod̂]ĥ\]_�lcYa_Ẑ\ch�cp�̂gZ�qcbri�p\h]_�fcYa_Ẑ\ch�̂gZbZcp�\d�Y]̂Zb\]__̀�[Z_]̀Z[�̂gbcevg�hc�p]e_̂�cp�̂gZ�lcĥb]f̂cb�cb�ò�\dde]hfZ�cp�lg]hvZ�jb[Zbd�]ppZf̂\hv�p\h]_�fcYa_Ẑ\chi�]h[�̂gZ�mbfg\̂Zf̂�dc�fchp\bYdi�̂gZ�jkhZb�dg]__i�each�]aa_\f]̂\ch�ò�̂gZ�lcĥb]f̂cb�]h[�fZb̂\p\f]̂\ch�ò�̂gZ�mbfg\̂Zf̂i�]h[�k\̂gcê�̂ZbY\h]̂\hv�̂gZ�lcĥb]f̂i�Y]rZ�a]̀YZĥ�cp�̂gZ�o]_]hfZ�[eZ�pcb�̂g]̂�acb̂\ch�cp�̂gZ�qcbr�pe__̀�fcYa_ẐZ[i�fcbbZf̂Z[i�]h[�]ffZâZ[s�Xp�ĝZ�bZY]\h\hv�o]_]hfZ�pcb�qcbr�hĉ�pe__̀�fcYa_ẐZ[�cb�fcbbZf̂Z[�\d�_Zdd�̂g]h�bẐ]\h]vZ�d̂\ae_]̂Z[�\h�̂gZ�lcĥb]f̂�xcfeYZĥdi�]h[�\p�och[d�g]�Z�oZZh�pebh\dgZ[i�̂gZ�kb\̂̂Zh�fchdZĥ�cp�̂gZ�debẐ̀ �̂c�a]̀YZĥ�cp�̂gZ�o]_]hfZ�[eZ�pcb�ĝ]̂�acb̂\ch�cp�̂gZ�qcbr�pe__̀�fcYa_ẐZ[�]h[�]ffZâZ[�dg]__�oZ�deoY\̂̂Z[�ò�̂gZ�lcĥb]f̂cb�̂c�̂gZ�mbfg\̂Zf̂�ab\cb�̂c�fZb̂\p\f]̂\ch�cp�defg�a]̀YZĥs��efg�a]̀YZĥ�dg]__�oZ�Y][Z�eh[Zb�̂ZbYd�]h[�fch[\̂\chd�vc�Zbh\hv�p\h]_�a]̀YZĥi�Z fZâ�̂g]̂�\̂�dg]__�hĉ�fchd̂\̂êZ�]�k]\�Zb�cp�l_]\YdsT�UVyzV¡��gZ�Y]r\hv�cp�p\h]_�a]̀YZĥ�dg]__�fchd̂\̂êZ�]�k]\�Zb�cp�l_]\Yd�ò�̂gZ�jkhZb�Z fZâ�̂gcdZ�]b\d\hv�pbcYVy����_\Zhdi�l_]\Ydi�dZfeb\̂̀�\ĥZbZd̂di�cb�ZhfeYob]hfZd�]b\d\hv�cê�cp�̂gZ�lcĥb]f̂�]h[�ehdẐ̂_Z[¢VW����p]\_ebZ�cp�̂gZ�qcbr�̂c�fcYa_̀�k\̂g�̂gZ�bZwe\bZYZĥd�cp�̂gZ�lcĥb]f̂�xcfeYZĥd¢�Vt����̂ZbYd�cp�daZf\]_�k]bb]ĥ\Zd�bZwe\bZ[�ò�̂gZ�lcĥb]f̂�xcfeYZĥd¢�cbV¡����]e[\̂d�aZbpcbYZ[�ò�̂gZ�jkhZbi�\p�aZbY\̂̂Z[�ò�̂gZ�lcĥb]f̂�xcfeYZĥdi�]p̂Zb�p\h]_�a]̀YZĥs
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T�UVWXVY�Z[[\]̂_̀[\�ab�bc̀_d�]_ef\̀ �̂ge�̂h\�ià ĵ_[̂ajk�_�lmg[à ĵ_[̂ajk�aj�_�nm]]dc\jk�nh_dd�[àn̂ĉm̂\�_�o_cp\j�ab�[d_cfn�ge�̂h_̂�]_e\\�\q[\]̂�̂han\�]j\pcamnde�f_r\�c̀�ojĉc̀s�_̀r�cr\̀ ĉbc\r�ge�̂h_̂�]_e\\�_n�m̀n\̂̂d\r�_̂�̂h\�̂cf\�ab�bc̀_d�Z]]dc[_̂cà�baj�t_ef\̀ ûvwxyz{|�WX���}w~x|zxy~��~��}|w�~���v���}w~}|wx�T�WXVW��������}���������������}��������h\�ià ĵ_[̂aj�nh_dd�g\�j\n]àncgd\�baj�c̀ĉc_̂c̀sk�f_c̀̂_c̀c̀sk�_̀r�nm]\jpcnc̀s�_dd�n_b\̂e�]j\[_m̂càn�_̀r�]jasj_fn�c̀�[à \̀[̂cà�oĉh�̂h\�]\jbajf_̀[\�ab�̂h\�ià ĵ_[̂uT�WXV������������}�����������}�������T�WXV�VW��h\�ià ĵ_[̂aj�nh_dd�̂_�\�j\_nà_gd\�]j\[_m̂càn�baj�n_b\̂e�abk�_̀r�nh_dd�]japcr\�j\_nà_gd\�]jâ\[̂cà�̂a�]j\p\̀ �̂r_f_s\k�c̀�mjek�aj�dann�̂aVW����\f]dae\\n�à�̂h\��aj��_̀r�âh\j�]\jnàn�oha�f_e�g\�_bb\[̂\r�̂h\j\ge�V�����̂h\��aj��_̀r�f_̂\jc_dn�_̀r�\�mc]f\̀ �̂̂a�g\�c̀[aj]aj_̂\r�̂h\j\c̀k�oh\̂h\j�c̀�n̂aj_s\�à�aj�abb�̂h\�nĉ\k�m̀r\j�[_j\k�[mn̂arek�aj�[à ĵad�ab�̂h\�ià ĵ_[̂ajk�_�lmg[à ĵ_[̂ajk�aj�_�lmg�nmg[à ĵ_[̂aj��_̀rV�����âh\j�]ja]\ĵe�_̂�̂h\�nĉ\�aj�_r�_[\̀ �̂̂h\j\̂ak�nm[h�_n�̂j\\nk�nhjmgnk�d_ònk�o_d�nk�]_p\f\̀ n̂k�ja_ro_enk�n̂jm[̂mj\nk�_̀r�m̂cdĉc\n�̀â�r\ncs̀_̂\r�baj�j\fap_dk�j\da[_̂càk�aj�j\]d_[\f\̀ �̂c̀�̂h\�[amjn\�ab�[àn̂jm[̂càuT�WXV�V���h\�ià ĵ_[̂aj�nh_dd�[af]de�oĉhk�_̀r�scp\�̀âc[\n�j\�mcj\r�ge�_]]dc[_gd\�d_onk�n̂_̂m̂\nk�ajrc̀_̀[\nk�[ar\nk�jmd\n�_̀r�j\smd_̂cànk�_̀r�d_obmd�ajr\jn�ab�]mgdc[�_m̂hajĉc\nk�g\_jc̀s�à�n_b\̂e�ab�]\jnàn�aj�]ja]\ĵe�aj�̂h\cj�]jâ\[̂cà�bjaf�r_f_s\k�c̀�mjek�aj�dannuT�WXV�V���h\�ià ĵ_[̂aj�nh_dd�cf]d\f\̀ k̂�\j\[̂k�_̀r�f_c̀̂_c̀k�_n�j\�mcj\r�ge�\qcn̂c̀s�[àrĉcàn�_̀r�]\jbajf_̀[\�ab�ĥ\�ià ĵ_[̂k�j\_nà_gd\�n_b\sm_jrn�baj�n_b\̂e�_̀r�]jâ\[̂càk�c̀[dmrc̀s�]an̂c̀s�r_̀s\j�ncs̀n�_̀r�âh\j�o_j̀c̀sn�_s_c̀n̂�h_�_jrn��]jafmds_̂c̀s�n_b\̂e�j\smd_̂càn��_̀r�̀âcbec̀s�̂h\�aò\jn�_̀r�mn\jn�ab�_r�_[\̀ �̂nĉ\n�_̀r�m̂cdĉc\n�ab�ĥ\�n_b\sm_jrnuT�WXV�V���h\̀�mn\�aj�n̂aj_s\�ab�\q]dancp\n�aj�âh\j�h_�_jramn�f_̂\jc_dn�aj�\�mc]f\̀ k̂�aj�m̀mnm_d�f\̂harn�_j\�\̀[\nn_je�baj�\q\[m̂cà�ab�̂h\��aj�k�̂h\�ià ĵ_[̂aj�nh_dd�\q\j[cn\�m̂fan̂�[_j\�_̀r�[_jje�à�nm[h�_[̂cpĉc\n�m̀r\j�nm]\jpcncà�ab�]ja]\jde��m_dcbc\r�]\jnà \̀duT�WXV�VY��h\�ià ĵ_[̂aj�nh_dd�]jaf]̂de�j\f\re�r_f_s\�_̀r�dann��âh\j�̂h_̀�r_f_s\�aj�dann�c̀nmj\r�m̀r\j�]ja]\ĵe�c̀nmj_̀[\�j\�mcj\r�ge�̂h\�ià ĵ_[̂� a[mf\̀ n̂¡�̂a�]ja]\ĵe�j\b\jj\r�̂a�c̀�l\[̂càn�¢£u¤u¢u¤�_̀r�¢£u¤u¢u¥�[_mn\r�c̀�ohad\�aj�c̀�]_ĵ�ge�̂h\�ià ĵ_[̂ajk�_�lmg[à ĵ_[̂ajk�_�lmg�nmg[à ĵ_[̂ajk�aj�_̀eà\�rcj\[̂de�aj�c̀rcj\[̂de�\f]dae\r�ge�_̀e�ab�̂h\fk�aj�ge�_̀eà\�baj�ohan\�_[̂n�̂h\e�f_e�g\�dc_gd\�_̀r�baj�ohc[h�̂h\�ià ĵ_[̂aj�cn�j\n]àncgd\�m̀r\j�l\[̂càn�¢£u¤u¢u¤�_̀r�¢£u¤u¢u¥u��h\�ià ĵ_[̂aj�f_e�f_�\�_�id_cf�baj�̂h\�[an̂�̂a�j\f\re�̂h\�r_f_s\�aj�dann�̂a�̂h\�\q̂\̀ �̂nm[h�r_f_s\�aj�dann�cn�_̂̂jcgm̂_gd\�̂a�_[̂n�aj�afcnncàn�ab�̂h\�¦ò\j�aj�Zj[hĉ\[̂�aj�_̀eà\�rcj\[̂de�aj�c̀rcj\[̂de�\f]dae\r�ge�\ĉh\j�ab�̂h\fk�aj�ge�_̀eà\�baj�ohan\�_[̂n�\ĉh\j�ab�̂h\f�f_e�g\�dc_gd\k�_̀r�̀â�_̂̂jcgm̂_gd\�â�̂h\�b_md̂�aj�̀\sdcs\̀[\�ab�̂h\�ià ĵ_[̂aju��h\�baj\sac̀s�agdcs_̂càn�ab�̂h\�ià ĵ_[̂aj�_j\�c̀�_rrĉcà�̂a�̂h\�ià ĵ_[̂aj§n�agdcs_̂càn�m̀r\j�l\[̂cà�¥u¢̈uT�WXV�V©��h\�ià ĵ_[̂aj�nh_dd�r\ncs̀_̂\�_�j\n]àncgd\�f\fg\j�ab�̂h\�ià ĵ_[̂aj§n�ajs_̀c�_̂cà�_̂�̂h\�nĉ\�ohan\�rm̂e�nh_dd�g\�̂h\�]j\p\̀ ĉà�ab�_[[cr\̀ n̂u��hcn�]\jnà�nh_dd�g\�̂h\�ià ĵ_[̂aj§n�nm]\jc̀̂\̀r\̀ �̂m̀d\nn�âh\jocn\�r\ncs̀_̂\r�ge�̂h\�ià ĵ_[̂aj�c̀�ojĉc̀s�̂a�̂h\�¦ò\j�_̀r�Zj[hĉ\[̂uT�WXV�Vª��h\�ià ĵ_[̂aj�nh_dd�̀â�]\jfĉ�_̀e�]_ĵ�ab�̂h\�[àn̂jm[̂cà�aj�nĉ\�̂a�g\�da_r\r�na�_n�̂a�[_mn\�r_f_s\�aj�[j\_̂\�_̀�m̀n_b\�[àrĉcàuT�WXV�V«�y�¬�����������������}���������}�������b�\ĉh\j�]_ĵe�nmbb\jn�c̀�mje�aj�r_f_s\�̂a�]\jnà�aj�]ja]\ĵe�g\[_mn\�ab�_̀�_[̂�aj�afcnncà�ab�̂h\�âh\j�]_ĵek�aj�ab�âh\jn�baj�ohan\�_[̂n�nm[h�]_ĵe�cn�d\s_dde�j\n]àncgd\k�̀âc[\�ab�̂h\�c̀�mje�aj�r_f_s\k�oh\̂h\j�aj�̀â�c̀nmj\rk�nh_dd�g\�scp\̀�̂a�̂h\�âh\j�]_ĵe�oĉhc̀�_�j\_nà_gd\�̂cf\�̀â�\q[\\rc̀s�¤¢�r_en�_b̂\j�rcn[ap\jeu��h\�̀âc[\�nh_dd�]japcr\�nmbbc[c\̀ �̂r\̂_cd�̂a�\̀_gd\�̂h\�âh\j�]_ĵe�̂a�c̀p\n̂cs_̂\�̂h\�f_̂̂\ju
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T�UVWUWXWY�Z[\]̂_�̀a�b]cdbe�cdb�fghbe�ie�Zihce\jciek�gdbeb�cdb�jihl]c]ih�m]n]hm�e]_b�ci�cdb�Z[\]̂�]_�o]e_c�l]_jinbebl�\ocbe�bpq]e\c]ih�io�cdb�qbe]il�oie�jieebjc]ih�io�cdb�ries�_bc�oiecd�]h�tbjc]ih�uvwvwvk�_d\[[�̀b�]h]c]\cbl�̀a�hic]jb�ci�cdb�icdbe�q\ecaw�xh�_yjd�bnbhck�hi�lbj]_]ih�̀a�cdb�xh]c]\[�zbj]_]ih�{\sbe�]_�eb|y]eblwT�UVWUW}�~����������~�������������������T�UVWUW}WU��bhl]hm�o]h\[�eb_i[yc]ih�io�\�Z[\]̂k�bpjbqc�\_�icdbeg]_b�\mebbl�]h�ge]c]hm�ie�\_�qein]lbl�]h�tbjc]ih��w��\hl��ec]j[b�u�k�cdb�Zihce\jcie�_d\[[�qeijbbl�l][]mbhc[a�g]cd�qbeoiê\hjb�io�cdb�Zihce\jc�\hl�cdb�fghbe�_d\[[�jihc]hyb�ci�̂\sb�q\â bhc_�]h�\jjiel\hjb�g]cd�cdb�Zihce\jc�zijŷ bhc_w�T�UVWUW}WY��db�Zihce\jc�tŷ �\hl�Zihce\jc��]̂b�_d\[[�̀b�\l�y_cbl�]h�\jjiel\hjb�g]cd�cdb�xh]c]\[�zbj]_]ih�{\sbe�_�lbj]_]ihk�_ỳ�bjc�ci�cdb�e]mdc�io�b]cdbe�q\eca�ci�qeijbbl�]h�\jjiel\hjb�g]cd�cd]_��ec]j[b�u�w��db��ejd]cbjc�g][[�]__yb�Zbec]o]j\cb_�oie��\â bhc�]h�\jjiel\hjb�g]cd�cdb�lbj]_]ih�io�cdb�xh]c]\[�zbj]_]ih�{\sbewT�UVWUWV�~���������������������~���xo�cdb�Zihce\jcie�g]_db_�ci�̂\sb�\�Z[\]̂�oie�\h�]hjeb\_b�]h�cdb�Zihce\jc�tŷ k�hic]jb�\_�qein]lbl�]h�tbjc]ih�u�wuw��_d\[[�̀b�m]nbh�̀boieb�qeijbbl]hm�ci�bpbjycb�cdb�qiec]ih�io�cdb�ries�cd\c�]_�cdb�_ỳ�bjc�io�cdb�Z[\]̂w��e]ie�hic]jb�]_�hic�eb|y]ebl�oie�Z[\]̂_�eb[\c]hm�ci�\h�b̂bembhja�bhl\hmbe]hm�[]ob�ie�qeiqbeca�\e]_]hm�yhlbe�tbjc]ih�u�w�wT�UVWUW��~�������������������������T�UVWUW�WU�xo�cdb�Zihce\jcie�g]_db_�ci�̂\sb�\�Z[\]̂�oie�\h�]hjeb\_b�]h�cdb�Zihce\jc��]̂bk�hic]jb�\_�qein]lbl�]h�tbjc]ih�u�wuw��_d\[[�̀b�m]nbhw��db�Zihce\jcie�_�Z[\]̂�_d\[[�]hj[ylb�\h�b_c]̂\cb�io�ji_c�\hl�io�qeì\̀[b�boobjc�io�lb[\a�ih�qeimeb__�io�cdb�riesw�xh�cdb�j\_b�io�\�jihc]hy]hm�lb[\ak�ih[a�ihb�Z[\]̂�]_�hbjb__\eawT�UVWUW�WY�xo�\lnbe_b�gb\cdbe�jihl]c]ih_�\eb�cdb�̀\_]_�oie�\�Z[\]̂�oie�\ll]c]ih\[�c]̂bk�_yjd�Z[\]̂�_d\[[�̀b�lijŷ bhcbl�̀a�l\c\�_ỳ_c\hc]\c]hm�cd\c�gb\cdbe�jihl]c]ih_�gbeb�\̀hiê\[�oie�cdb�qbe]il�io�c]̂bk�jiy[l�hic�d\nb�b̀bh�eb\_ih\̀[a�\hc]j]q\cblk�\hl�d\l�\h�\lnbe_b�boobjc�ih�cdb�_jdbly[bl�jih_ceyjc]ihwT�UVWUW������������~����������~���� ��������¡�������db�Zihce\jcie�\hl�fghbe�g\]nb�Z[\]̂_�\m\]h_c�b\jd�icdbe�oie�jih_b|ybhc]\[�l\̂\mb_�\e]_]hm�iyc�io�ie�eb[\c]hm�ci�cd]_�Zihce\jcw��d]_�̂ycy\[�g\]nbe�]hj[ylb_WU����l\̂\mb_�]hjyeebl�̀a�cdb�fghbe�oie�ebhc\[�bpqbh_b_k�oie�[i__b_�io�y_bk�]hjî bk�qeio]ck�o]h\hj]hmk�ỳ_]hb__�\hl�ebqyc\c]ihk�\hl�oie�[i__�io�̂\h\mb̂bhc�ie�b̂q[iabb�qeilyjc]n]ca�ie�io�cdb�_ben]jb_�io�_yjd�qbe_ih_¢�\hlWY����l\̂\mb_�]hjyeebl�̀a�cdb�Zihce\jcie�oie�qe]hj]q\[�ioo]jb�bpqbh_b_�]hj[yl]hm�cdb�jî qbh_\c]ih�io�qbe_ihhb[�_c\c]ihbl�cdbebk�oie�[i__b_�io�o]h\hj]hmk�̀y_]hb__�\hl�ebqyc\c]ihk�\hl�oie�[i__�io�qeio]ck�bpjbqc�\hc]j]q\cbl�qeio]c�\e]_]hm�l]ebjc[a�oeî �cdb�riesw�d]_�̂ycy\[�g\]nbe�]_�\qq[]j\̀[bk�g]cdiyc�[]̂]c\c]ihk�ci�\[[�jih_b|ybhc]\[�l\̂\mb_�lyb�ci�b]cdbe�q\eca�_�cbê]h\c]ih�]h�\jjiel\hjb�g]cd��ec]j[b�u�w�£icd]hm�jihc\]hbl�]h�cd]_�tbjc]ih�u�wuw��_d\[[�̀b�lbb̂bl�ci�qebj[ylb�\__b__̂bhc�io�[]|y]l\cbl�l\̂\mb_k�gdbh�\qq[]j\̀[bk�]h�\jjiel\hjb�g]cd�cdb�eb|y]eb̂bhc_�io�cdb�Zihce\jc�zijŷ bhc_wT�UVWY�¤�������¡�������T�UVWYWU�Z[\]̂_k�bpj[yl]hm�cdi_b�gdbeb�cdb�jihl]c]ih�m]n]hm�e]_b�ci�cdb�Z[\]̂�]_�o]e_c�l]_jinbebl�\ocbe�bpq]e\c]ih�io�cdb�qbe]il�oie�jieebjc]ih�io�cdb�ries�_bc�oiecd�]h�tbjc]ih�uvwvwv�ie�\e]_]hm�yhlbe�tbjc]ih_�u�w�k�u�w�k�\hl�uuw�k�_d\[[�b̀�ebobeebl�ci�cdb�xh]c]\[�zbj]_]ih�{\sbe�oie�]h]c]\[�lbj]_]ihw��db��ejd]cbjc�g][[�_benb�\_�cdb�xh]c]\[�zbj]_]ih�{\sbek�yh[b__�icdbeg]_b�]hl]j\cbl�]h�cdb��mebb̂bhcw�¥pjbqc�oie�cdi_b�Z[\]̂_�bpj[ylbl�̀a�cd]_�tbjc]ih�u�wvwuk�\h�]h]c]\[�lbj]_]ih�_d\[[�̀b�eb|y]ebl�\_�\�jihl]c]ih�qebjblbhc�ci�̂bl]\c]ih�io�\ha�Z[\]̂w�xo�\h�]h]c]\[�lbj]_]ih�d\_�hic�̀bbh�ebhlbebl�g]cd]h����l\a_�\ocbe�cdb�Z[\]̂�d\_�̀bbh�ebobeebl�ci�cdb�xh]c]\[�zbj]_]ih�{\sbek�cdb�q\eca�\__bec]hm�cdb�Z[\]̂�̂\a�lb̂\hl�̂bl]\c]ih�\hl�̀]hl]hm�l]_qycb�eb_i[yc]ih�g]cdiyc�\�lbj]_]ih�d\n]hm�̀bbh�ebhlbeblw�¦h[b__�cdb�xh]c]\[�zbj]_]ih�{\sbe�\hl�\[[�\oobjcbl�q\ec]b_�\mebbk�cdb�xh]c]\[�zbj]_]ih�{\sbe�g][[�hic�lbj]lb�l]_qycb_�̀bcgbbh�cdb�Zihce\jcie�\hl�qbe_ih_�ie�bhc]c]b_�icdbe�cd\h�cdb�fghbewT�UVWYWY��db�xh]c]\[�zbj]_]ih�{\sbe�g][[�ebn]bg�Z[\]̂_�\hl�g]cd]h�cbh�l\a_�io�cdb�ebjb]qc�io�\�Z[\]̂�c\sb�ihb�ie�îeb�io�cdb�oi[[ig]hm�\jc]ih_§�̈u©�eb|yb_c�\ll]c]ih\[�_yqqiec]hm�l\c\�oeî �cdb�j[\]̂\hc�ie�\�eb_qih_b�g]cd�_yqqiec]hm�l\c\�oeî �cdb�icdbe�q\ecak�̈v©�eb�bjc�cdb�Z[\]̂�]h�gdi[b�ie�]h�q\eck�̈�©�\qqeinb�cdb�Z[\]̂k�̈�©�_ymmb_c�\�jî qeî ]_bk�ie�̈�©�\ln]_b�cdb�q\ec]b_�cd\c�cdb�xh]c]\[�zbj]_]ih�{\sbe�]_�yh\̀[b�ci�eb_i[nb�cdb�Z[\]̂�]o�cdb�xh]c]\[�zbj]_]ih�{\sbe�
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UVWXY�YZ[[\W\]̂_�\̂[̀abV_\̀̂ �_̀�]cVUZV_]�_d]�b]a\_Y�̀[�_d]�eUV\b�̀a�\[�_d]�f̂\_\VU�g]W\Y\̀̂ �hVX]a�Ẁ ŴUZi]Y�_dV_j�\̂�_d]�f̂\_\VU�g]W\Y\̀̂ �hVX]akY�ỲU]�i\YWa]_\̀̂ j�\_�l̀ZUi�m]�\̂Vnnàna\V_]�[̀a�_d]�f̂\_\VU�g]W\Y\̀̂ �hVX]a�_̀�a]ỲUc]�_d]�eUV\bop�qrstsu�f̂�]cVUZV_\̂v�eUV\bYj�_d]�f̂\_\VU�g]W\Y\̀̂ �hVX]a�bVwj�mZ_�YdVUU�̂̀_�m]�̀mU\vV_]i�_̀j�Ẁ ŶZU_�l\_d�̀a�Y]]X�\̂[̀abV_\̀̂ �[àb�]\_d]a�nVa_w�̀a�[àb�n]aỲ Ŷ�l\_d�Yn]W\VU�X̂ l̀U]iv]�̀a�]xn]a_\Y]�ld̀�bVw�VYY\Y_�_d]�f̂\_\VU�g]W\Y\̀̂ �hVX]a�\̂�a]̂i]a\̂v�V�i]W\Y\̀̂ o�yd]�f̂\_\VU�g]W\Y\̀̂ �hVX]a�bVw�a]zZ]Y_�_d]�{l̂]a�_̀�VZ_d̀a\|]�a]_]̂_\̀̂ �̀[�YZWd�n]aỲ Ŷ�V_�_d]�{l̂]akY�]xn]̂Y]op�qrsts}�f[�_d]�f̂\_\VU�g]W\Y\̀̂ �hVX]a�a]zZ]Y_Y�V�nVa_w�_̀�nàc\i]�V�a]Yǹ Ŷ]�_̀�V�eUV\b�̀a�_̀�[Zâ\Yd�Vii\_\̀̂ VU�YZnǹa_\̂v�iV_Vj�YZWd�nVa_w�YdVUU�a]Yǹ îj�l\_d\̂�_]̂�iVwY�V[_]a�a]W]\n_�̀[�_d]�a]zZ]Y_j�V̂i�YdVUU�]\_d]a�~���nàc\i]�V�a]Yǹ Ŷ]�̀̂ �_d]�a]zZ]Y_]i�YZnǹa_\̂v�iV_Vj�~���Vic\Y]�_d]�f̂\_\VU�g]W\Y\̀̂ �hVX]a�ld]̂�_d]�a]Yǹ Ŷ]�̀a�YZnǹa_\̂v�iV_V�l\UU�m]�[Zâ\Yd]ij�̀a�~���Vic\Y]�_d]�f̂\_\VU�g]W\Y\̀̂ �hVX]a�_dV_�̂̀ �YZnǹa_\̂v�iV_V�l\UU�m]�[Zâ\Yd]io��ǹ �̂a]W]\n_�̀[�_d]�a]Yǹ Ŷ]�̀a�YZnǹa_\̂v�iV_Vj�\[�V̂wj�_d]�f̂\_\VU�g]W\Y\̀̂ �hVX]a�l\UU�]\_d]a�a]�]W_�̀a�Vnnàc]�_d]�eUV\b�\̂�ld̀U]�̀a�\̂�nVa_op�qrstsr�yd]�f̂\_\VU�g]W\Y\̀̂ �hVX]a�l\UU�a]̂i]a�V̂�\̂\_\VU�i]W\Y\̀̂ �Vnnàc\̂v�̀a�a]�]W_\̂v�_d]�eUV\bj�̀a�\̂i\WV_\̂v�_dV_�_d]�f̂\_\VU�g]W\Y\̀̂ �hVX]a�\Y�ẐVmU]�_̀�a]ỲUc]�_d]�eUV\bo�yd\Y�\̂\_\VU�i]W\Y\̀̂ �YdVUU�~���m]�\̂�la\_\̂v��~���Y_V_]�_d]�a]VỲ Ŷ�_d]a][̀a��V̂i�~���̂̀ _\[w�_d]�nVa_\]Y�V̂i�_d]��aWd\_]W_j�\[�_d]��aWd\_]W_�\Y�̂̀_�Y]ac\̂v�VY�_d]�f̂\_\VU�g]W\Y\̀̂ �hVX]aj�̀[�V̂w�WdV̂v]�\̂�_d]�è _̂aVW_��Zb�̀a�è _̂aVW_�y\b]�̀a�m̀_do�yd]�\̂\_\VU�i]W\Y\̀̂ �YdVUU�m]�[\̂VU�V̂i�m\̂i\̂v�`̂�_d]�nVa_\]Y�mZ_�YZm�]W_�_̀�b]i\V_\̀̂ �V̂ij�\[�_d]�nVa_\]Y�[V\U�_̀�a]ỲUc]�_d]\a�i\YnZ_]�_dàZvd�b]i\V_\̀̂ j�_̀�m\̂i\̂v�i\YnZ_]�a]ỲUZ_\̀̂ op�qrsts���\_d]a�nVa_w�bVw�[\U]�[̀a�b]i\V_\̀̂ �̀[�V̂�\̂\_\VU�i]W\Y\̀̂ �V_�V̂w�_\b]j�YZm�]W_�_̀�_d]�_]abY�̀[��]W_\̀̂ ���o�o�o�op�qrsts�sq��\_d]a�nVa_w�bVwj�l\_d\̂����iVwY�[àb�_d]�iV_]�̀[�a]W]\n_�̀[�V̂�\̂\_\VU�i]W\Y\̀̂ j�i]bV̂i�\̂�la\_\̂v�_dV_�_d]�_̀d]a�nVa_w�[\U]�[̀a�b]i\V_\̀̂ o�f[�YZWd�V�i]bV̂i�\Y�bVi]�V̂i�_d]�nVa_w�a]W]\c\̂v�_d]�i]bV̂i�[V\UY�_̀�[\U]�[̀a�b]i\V_\̀̂ �l\_d\̂����iVwY�V[_]a�a]W]\n_�_d]a]̀[j�_d]̂�m̀_d�nVa_\]Y�lV\c]�_d]\a�a\vd_Y�_̀�b]i\V_]�̀a�nZaYZ]�m\̂i\̂v�i\YnZ_]�a]ỲUZ_\̀̂ �nàW]]i\̂vY�l\_d�a]Yn]W_�_̀�_d]�\̂\_\VU�i]W\Y\̀̂ op�qrsts��f̂�_d]�]c]̂_�̀[�V�eUV\b�VvV\̂Y_�_d]�è _̂aVW_̀aj�_d]�{l̂]a�bVwj�mZ_�\Y�̂̀_�̀mU\vV_]i�_̀j�̂̀ _\[w�_d]�YZa]_wj�\[�V̂wj�̀[�_d]�̂V_Za]�V̂i�Vb̀ Ẑ_�̀[�_d]�eUV\bo�f[�_d]�eUV\b�a]UV_]Y�_̀�V�ǹYY\m\U\_w�̀[�V�è _̂aVW_̀akY�i][VZU_j�_d]�{l̂]a�bVwj�mZ_�\Y�̂̀ _�̀mU\vV_]i�_̀j�̂̀ _\[w�_d]�YZa]_w�V̂i�a]zZ]Y_�_d]�YZa]_wkY�VYY\Y_V̂W]�\̂�a]ỲUc\̂v�_d]�Ẁ _̂àc]aYwop�qrsts��f[�V�eUV\b�a]UV_]Y�_̀�̀a�\Y�_d]�YZm�]W_�̀[�V�b]WdV̂\WkY�U\]̂j�_d]�nVa_w�VYY]a_\̂v�YZWd�eUV\b�bVw�nàW]]i�\̂�VWẀaiV̂W]�l\_d�VnnU\WVmU]�UVl�_̀�ẀbnUw�l\_d�_d]�U\]̂�̂̀ _\W]�̀a�[\U\̂v�i]ViU\̂]Yop�qrsu����������p�qrsusq�eUV\bYj�i\YnZ_]Yj�̀a�̀_d]a�bV__]aY�\̂�Ẁ _̂àc]aYw�Va\Y\̂v�̀Z_�̀[�̀a�a]UV_]i�_̀�_d]�è _̂aVW_j�]xW]n_�_d̀Y]�lV\c]i�VY�nàc\i]i�[̀a�\̂��]W_\̀̂ Y��o��o�j��o��o�j�V̂i���o�o�j�YdVUU�m]�YZm�]W_�_̀�b]i\V_\̀̂ �VY�V�Ẁ î\_\̀̂ �na]W]i]̂_�_̀�m\̂i\̂v�i\YnZ_]�a]ỲUZ_\̀̂ op�qrsust�yd]�nVa_\]Y�YdVUU�]̂i]Vc̀a�_̀�a]ỲUc]�_d]\a�eUV\bY�mw�b]i\V_\̀̂ �ld\Wdj�ẐU]YY�_d]�nVa_\]Y�bZ_ZVUUw�Vva]]�_̀d]al\Y]j�YdVUU�m]�Vib\̂\Y_]a]i�mw�_d]��b]a\WV̂��am\_aV_\̀̂ ��YỲW\V_\̀̂ �~\[�_d]��à�]W_�\Y�\̂�_d]��_V_]�̀[��aXV̂YVY�_d]��̂\[̀ab��am\_aV_\̀̂ ��W_�̀[�_d]��_V_]�̀[��aXV̂YVY�VnnU\]Y�\̂�U\]Z�̀[�_d]��b]a\WV̂��am\_aV_\̀̂ ��YỲW\V_\̀̂ ��\̂�VWẀaiV̂W]�l\_d�\_Y�è Ŷ_aZW_\̀̂ �f̂iZY_aw�h]i\V_\̀̂ ��àW]iZa]Y�\̂�][[]W_�̀̂ �_d]�iV_]�̀[�_d]��va]]b]̂_o���a]zZ]Y_�[̀a�b]i\V_\̀̂ �YdVUU�m]�bVi]�\̂�la\_\̂vj�i]U\c]a]i�_̀�_d]�̀_d]a�nVa_w�_̀�_d]�è _̂aVW_j�V̂i�[\U]i�l\_d�_d]�n]aỲ �̂̀a�]̂_\_w�Vib\̂\Y_]a\̂v�_d]�b]i\V_\̀̂ o�yd]�a]zZ]Y_�bVw�m]�bVi]�Ẁ ŴZaa]̂_Uw�l\_d�_d]�[\U\̂v�̀[�m\̂i\̂v�i\YnZ_]�a]ỲUZ_\̀̂ �nàW]]i\̂vY�mZ_j�\̂�YZWd�]c]̂_j�b]i\V_\̀̂ �YdVUU�nàW]]i�\̂�VicV̂W]�̀[�m\̂i\̂v�i\YnZ_]�a]ỲUZ_\̀̂ �nàW]]i\̂vYj�ld\Wd�YdVUU�m]�Y_Vw]i�n]̂i\̂v�b]i\V_\̀̂ �[̀a�V�n]a\̀i�̀[����iVwY�[àb�_d]�iV_]�̀[�[\U\̂vj�ẐU]YY�Y_Vw]i�[̀a�V�Ù̂ v]a�n]a\̀i�mw�Vva]]b]̂_�̀[�_d]�nVa_\]Y�̀a�ẀZa_�̀ai]ao�f[�V̂�Vam\_aV_\̀̂ �\Y�Y_Vw]i�nZaYZV̂_�_̀�_d\Y��]W_\̀̂ ���o�o�j�_d]�nVa_\]Y�bVw�̂̀ ]̂_d]U]YY�nàW]]i�_̀�_d]�Y]U]W_\̀̂ �̀[�_d]�Vam\_aV_̀a~Y��V̂i�Vva]]�Zǹ �̂V�YWd]iZU]�[̀a�UV_]a�nàW]]i\̂vYop�qrsusu��\_d]a�nVa_w�bVwj�l\_d\̂����iVwY�[àb�_d]�iV_]�_dV_�b]i\V_\̀̂ �dVY�m]]̂�Ẁ ŴUZi]i�l\_d̀Z_�a]ỲUZ_\̀̂ �̀[�_d]�i\YnZ_]�̀a����iVwY�V[_]a�b]i\V_\̀̂ �dVY�m]]̂�i]bV̂i]i�l\_d̀Z_�a]ỲUZ_\̀̂ �̀[�_d]�i\YnZ_]j�i]bV̂i�\̂�la\_\̂v�_dV_�_d]�_̀d]a�nVa_w�[\U]�[̀a�m\̂i\̂v�i\YnZ_]�a]ỲUZ_\̀̂ o��f[�YZWd�V�i]bV̂i�\Y�bVi]�V̂i�_d]�nVa_w�a]W]\c\̂v�_d]�i]bV̂i�[V\UY�_̀�
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AUTOCAD FILE RELEASE 
(Revit to AutoCAD) 

 
Date:      
 
Contractor Name:         
 
At your request, Taggart Architects will provide electronic files for your convenience and use in the 
preparation of shop drawings related to the Argenta Plaza Streetscape, North Little Rock, Arkansas (Taggart 
Architects Project #123317), subject to the following terms and conditions.  
 

Taggart Architects' electronic files are compatible with: AUTOCAD Release 2009. Taggart 
Architects makes no representation as to the compatibility of these files with your hardware or your 
software beyond the specified release of the referenced specifications.  

 
Data contained on these electronic files is part of Taggart Architects' instruments of service and 
shall not be used by you or anyone receiving this data through or from you for any purpose other 
than as a convenience in the preparation of shop drawings for the referenced project. Any other use 
or reuse by you or by others, will be at your sole risk and without liability or legal exposure to 
Taggart Architects. You agree to make no claim and hereby waive, to the fullest extent permitted 
by law, any claim or cause of action of any nature against Taggart Architects, its officers, directors, 
employees, agents or subconsultants which may arise out of or in connection with your use of the 
electronic files.  

 
Furthermore, you shall, to the fullest extent permitted by law, indemnify and hold harmless Taggart 
Architects from all claims, damages, losses and expenses, including attorney's fees arising out of 
or resulting from your use of these electronic files.  

 
These electronic files are not contract documents. Significant differences may exist between these 
electronic files and corresponding hard copy contract documents due to addenda, change orders or 
other revisions. Taggart Architects makes no presentation regarding the accuracy or completeness 
of the electronic files you receive. In the event that a conflict arises between the signed contract 
documents prepared by Taggart Architects and electronic files, the signed contract documents shall 
govern. You are responsible for determining if any conflict exists. By your use of these electronic 
files, you are not relieved of your duty to fully comply with the contract documents, including and 
without limitations, the need to check, confirm and coordinate all dimensions and details, take field 
measurements, verify field conditions and coordinate your work with that of other contractors for 
the project.  

 
Because of the potential that the information presented on the electronic files can be modified, 
unintentionally or otherwise, Taggart Architects reserves the right to remove all indication of its 
ownership and/or involvement from each electronic display.  

 
Taggart Architects will furnish you electronic files of the following drawing sheets from Revit project to 
AutoCAD Drawings at a cost of $75.00 per sheet, total of $  ,check payable to Taggart 
Architects. This fee is based upon receiving payment in full upon delivery of requested files. If a purchase 
order is necessary, this purchase order is required to state the amount, as well as, the specific items requested 
prior to release.  
              
              



Under no circumstances shall delivery of the electronic files for use by you be deemed a sale by Taggart 
Architects and Taggart Architects makes no warranties, either express or implied, of merchantability and 
fitness for any particular purpose. In no event shall Taggart Architects be liable for any loss of profit or any 
consequential damages.  
 
 
 
 
              
Taggart Architects   Date  Contractor Name & Signature  Date 



Revit FILE RELEASE 
 
Date:      
 
Contractor Name:         
 
At your request, Taggart Architects will provide an electronic Revit Model for your convenience related to 
the Argenta Plaza Streetscape, North Little Rock, Arkansas (Taggart Architects Project #123317), subject 
to the following terms and conditions. 
 

Taggart Architects' electronic Revit (.rvt) files are compatible with latest Autodesk Release: Revit 
Architecture 2012.  Taggart Architects makes no representation as to the compatibility of these files 
with your hardware or your software beyond the specified release of the referenced specifications.  
 
These electronic Revit files are not contract documents. Significant differences may exist between 
these electronic files and corresponding hard copy contract documents due to addenda, change 
orders or other revisions. Taggart Architects makes no representation regarding the accuracy or 
completeness of the electronic files you receive. In the event that a conflict arises between the 
signed contract documents prepared by Taggart Architects and electronic files, the signed contract 
documents shall govern. You are responsible for determining if any conflict exists. By your use of 
these electronic files, you are not relieved of your duty to fully comply with the contract documents, 
including and without limitations, the need to check, confirm and coordinate all dimensions and 
details, take field measurements, verify field conditions and coordinate your work with that of other 
contractors for the project. 
 
In consideration of Taggart Architects providing a copy of the Revit electronic files, the General 
Contractor agrees to the following:  

 
1. You agree to make no claim and hereby waive, to the fullest extent permitted by law, any 

claim or cause of action of any nature against Taggart Architects, its officers, directors, 
employees, agents or sub-consultants which may arise out of or in connection with your 
use of the electronic Revit files.  

 
2. You shall, to the fullest extent permitted by law, indemnify and hold harmless Taggart 

Architects from all claims, damages, losses and expenses, including attorney's fees arising 
out of or resulting from your use of these electronic files.  

 
3. You agree to defend, indemnify, and hold the Owner, Architect/Engineer, and Contractor 

harmless in connection with any defects contained in the electronic Revit files and any 
claims arising out of the use of the electronic Revit files.  

 
4. You acknowledge the electronic Revit files shall not replace or supersede the record 

hardcopy set of the drawings and other Contract Documents (“Paper Documents”). In the 
event of a conflict between the Paper Documents and the electronic Revit files, the Paper 
Documents shall govern. The General Contractor shall be deemed to have used the Paper 
Documents in performing its work.  

 



5. You agree use the Electronic Revit Files for coordination and informational purposes and 
agree to make no modifications to the Taggart Architects electronic Revit files and shall 
return all copies of the Electronic Files, if requested. You shall not use or attempt to use 
the electronic Revit files or Revit Content for any other project or any purpose other than 
in connection with the Project.  

 
6. You acknowledge that the Data contained on these electronic Revit files is part of Taggart 

Architects' intellectual property and shall not be used by you or anyone receiving this data 
through or from you for any purpose other than the collaborative effort for the referenced 
project. Any other use or reuse by you or by others, will be at your sole risk and without 
liability or legal exposure to Taggart Architects.  

 
Because of the potential that the information presented on the electronic files can be modified, 
unintentionally or otherwise, Taggart Architects reserves the right to remove all indication of its ownership 
and/or involvement from each electronic display.  
 
Taggart Architects will furnish an electronic Revit Model for the project at a cost of $100.00, check payable 
to Taggart Architects. This fee is based upon receiving payment in full upon delivery of requested file. If a 
purchase order is necessary, this purchase order is required to state the amount, as well as, the specific items 
requested prior to release.  
 
Under no circumstances shall delivery of the electronic files for use by you be deemed a sale by Taggart 
Architects and Taggart Architects makes no warranties, either express or implied, of merchantability and 
fitness for any particular purpose. In no event shall Taggart Architects be liable for any loss of profit or any 
consequential damages. 
 
 
 
 
             
Taggart Architects   Date  Contractor Name  Date 
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CITY OF NORTH LITTLE ROCK
SPECIAL PROVISION 

JOB 061700

DOCUMENTATION OF PAYMENTS MADE 
TO DISADVANTAGED BUSINESS 

ENTERPRISES 
Although this contract does not have a Disadvantaged Business Enterprise (DBE) Goal, in 

accordance with Subsection 103.08(a) of the Standard Specifications all payments made to DBE 
Contractors, suppliers, manufacturers, and/or non-construction service firms must be reported by 
the Prime Contractor.   

As required by Subsection 103.08(h), the Prime Contractor must use the appropriate DBE 
Payment Log form included in this Special Provision during the progress of the Contract.  Listed 
below are the instructions on when each form is required to be submitted. 

• The Prime DBE Payment Log (page 3) must be submitted by the Prime Contractor when
he/she is a certified DBE Contractor and work was performed by their own forces or money
was earned by the DBE Prime Contractor for work performed by a Subcontractor during
the estimate period.

• The DBE Subcontractor Payment Log (page 2) must be submitted by the Prime Contractor
when a Subcontractor is a certified DBE Contractor and work was performed by a
Subcontractor or money was earned by a Subcontractor for work performed by a Second-
tier Subcontractor during the estimate period.

• The 2nd Tier DBE Payment Log (page 4) must be submitted by the Prime Contractor when
a 2nd Tier Subcontractor is a certified DBE Contractor and work was performed by a 2nd
Tier Subcontractor during the estimate period.

• The 2nd Tier DBE Payment Log (page 4) must be submitted by the Prime Contractor when
payments are made to a Department Certified DBE supplier, manufacturer, and/or non-
construction service firm by the Prime Contractor or any Subcontractor or 2nd Tier
Subcontractor during the estimate period.

A separate DBE Payment Log form is required for each DBE firm receiving payments for 
work completed or services provided during each estimate period.  The DBE Payment Log 
forms, along with instructions for their use, are available on the Department’s website at: 

http://ardot.gov/Construc/SpecBK03/DBE_Log.xls 
All certifications of payments must be received by the Resident Engineer within thirty-five 

(35) calendar days following the end of each estimate period.  Facsimile or scanned copies of the
completed original payment log forms are acceptable to fulfill this requirement.

Upon completion of the contract, a final certificate of payments to all DBE firms -- page 5 
of this Special Provision -- is required by Subsection 103.08 (h).  The final amount paid to each 
DBE firm shall match the total to date reported on the last DBE payment log submitted for each 
firm.  If necessary, an additional DBE payment log shall be submitted with the certificate of 
payment itemizing all payments made to DBE firms since the last estimate period. A signed, 
original of the Final Certificate of Payment must be furnished to the Resident Engineer.

http://ardot.gov/Construc/SpecBK03/DBE_Log.xls
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CITY OF NORTH LITTLE ROCK
DBE Subcontractor Payment Log 

Job Number ____________________ Prime Contractor ________________________________ 

Estimate No. _____ DBE Subcontractor ________________________________ 

Estimate Ending Date______________ Date Payment Made to DBE _________________________ 

Item Code* Item Description Subcontract 
Unit Price 

2nd Tier 
Unit Price Quantity 

Value Earned  
By  

Subcontractor 

* Item Codes for pay items are shown
on the estimate voucher

Total This Estimate  

Retainage Withheld This Estimate 

DBE Payment Log must be received  Net Total This Estimate 

within 35 calendar days of the ending ___% Retainage Previous Total  

date of the estimate.  Total To Date  

The Prime Contractor certifies that the payment listed has been made to the DBE Subcontractor and that 
the documentation of this payment is available for inspection upon request. 
Authorized Signature_____________________________________ Title  _____________________ 

Typed or Printed Name___________________________________ Date _____________________ 

Department 
Use Only Received Verified 

By ___________________ By _______________________ _________ 
Date ____________________ Date _______________________ RE Initials 

Rev. 9-6-17
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CITY OF NORTH LITTLE ROCK

DBE Prime Contractor Payment Log 
Job Number ____________________ DBE Prime Contractor _______________________________ 

Estimate No. _____ 

Estimate Ending Date______________ 

Item Code* Item Description Contract 
Unit Price 

Sub Unit 
Price 

Quantity 
Value Earned 

By  
DBE Prime 

* Item Codes for pay items are shown
on the estimate voucher

Total This Estimate  

Previous Total 

DBE Payment Log must be received  Total To Date  

within 35 calendar days of the ending 

date of the estimate. 

The Prime Contractor certifies that the information shown above is correct and represents the value 
earned by the DBE Prime Contractor during the above estimate period. 
Authorized Signature_____________________________________ Title  _____________________ 

Typed or Printed Name___________________________________ Date _____________________ 

Department 
Use Only Received Verified 

By ___________________ By _______________________ ________ 
Date ____________________ Date _______________________ RE Initials 

Rev. 9-6-17 
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CITY OF NORTH LITTLE ROCK

 DBE 2nd Tier Payment Log 
Job Number ____________________ Prime Contractor _______________________________ 

Estimate No. _____ Subcontractor _______________________________ 

Estimate Ending Date___________ DBE 2nd Tier Subcontractor __________________________ 

Date Payment Made to DBE __________________________ 

Item Code* Item Description 
2nd Tier 

Unit Price Quantity Value Earned by 
2nd Tier  

* Item Codes for pay items are shown
on the estimate voucher

Total This Estimate  

Retainage Withheld This Estimate 

DBE Payment Log must be received  Net Total This Estimate 

within 35 calendar days of the ending ___% Retainage Previous Total  

date of the estimate.  Total To Date  

The Prime Contractor certifies that the payment listed has been made to the DBE 2nd Tier Subcontractor 
and that the documentation of this payment is available for inspection upon request. 
Authorized Signature_____________________________________ Title  _____________________ 

Typed or Printed Name___________________________________ Date _____________________ 

Department 
Use Only Received Verified 

By ___________________ By _______________________ ________ 
Date ____________________ Date _______________________ RE Initials 

Rev. 9-6-17 



Page 5 of 5 
CITY OF NORTH LITTLE ROCK 

CERTIFICATE OF PAYMENT 

JOB    F.A.P. ________________________ 

JOB NAME ________________________________________________________ 

ORIGINAL CONTRACT AMOUNT  $   DBE GOAL  _____________ 
 (Contract Commitment) 

DBE CONTRACT GOAL ___% 

FINAL PAYMENT TO DBEs 
The undersigned Contractor on the above mentioned project hereby certifies that the following amount(s) 
were paid to: 

DBE Subcontractor(s) Amount Paid 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

        Total Paid to DBEs $ 

Only payments related to work, services, or material actually provided by DBE firms should be shown.  
Payments under second tier subcontracts from DBE firms to non-DBE firms should not be included.  
DBE prime Contractors should include the value of work performed by its own forces. 

Contractor: 

Signature: 

Typed or Printed Name: 

Title: Date: 

THIS “CERTIFICATE OF PAYMENT” IS TO BE SUBMITTED TO THE RESIDENT ENGINEER 
PRIOR TO PROJECT ACCEPTANCE. 

* If goal not met, brief explanation:

Rev. 9-6-17



Revised: 5-11-16 

Title VI CONTRACT PROVISIONS 
APPENDIX A 

During the performance of this contract, the contractor, for itself, its assignees and successors in interest (hereinafter 
referred to as the “contractor”) agrees as follows: 

(1) Compliance with Regulations: The contractor (hereinafter includes consultants) will comply with the Acts
and the Regulations relative to Non-discrimination in Federally-assisted programs of the U.S. Department of 
Transportation, Federal Highway Administration, as they may be amended from time to time, which are herein 
incorporated by reference and made a part of this contract.  

(2) Nondiscrimination: The contractor, with regard to the work performed by it during the contract, will not
discriminate on the grounds of race, color, or national origin in the selection and retention of subcontractors, including 
procurements of materials and leases of equipment.  The contractor will not participate directly or indirectly in the 
discrimination prohibited by the Acts and the Regulations, including employment practices when the contract covers any 
activity, project, or program set forth in Appendix B of 49 CFR Part 21. 

(3) Solicitations for Subcontracts, Including Procurements of Materials and Equipment: In all solicitations,
either by competitive bidding, or negotiation made by the contractor for work to be performed under a subcontract, 
including procurements of materials, or leases of equipment, each potential subcontractor or supplier will be notified by 
the contractor of the contractor's obligations under this contract and the Acts and the Regulations relative to 
Nondiscrimination on the grounds of race, color, or national origin. 

(4) Information and Reports: The contractor will provide all information and reports required by the Acts, the
Regulations, and directives issued pursuant thereto and will permit access to its books, records, accounts, other sources of 
information, and its facilities as may be determined by the Recipient or the Federal Highway Administration to be 
pertinent to ascertain compliance with such Acts, Regulations, and instructions.  Where any information required of a 
contractor is in the exclusive possession of another who fails or refuses to furnish the information, the contractor will so 
certify to the Recipient or the Federal Highway Administration, as appropriate, and will set forth what efforts it has made 
to obtain the information. 

(5) Sanctions for Noncompliance: In the event of a contractor's noncompliance with the Nondiscrimination
provisions of this contract, the Recipient will impose such contract sanctions as it or the Federal Highway Administration 
may determine to be appropriate, including, but not limited to: 

(a) Withholding of payments to the contractor under the contract until the contractor complies,
and/or

(b) Cancelling, terminating or suspending a contract, in whole or in part.

(6) Incorporation of Provisions: The contractor will include the provisions of paragraphs one through six in
every subcontract, including procurements of materials and leases of equipment, unless exempt by the Acts, the 
Regulations and directives issued pursuant thereto.  The contractor will take action with respect to any subcontract or 
procurement as the Recipient or the Federal Highway Administration may direct as a means of enforcing such provisions 
including sanctions for noncompliance.  Provided, that if the contractor becomes involved in, or is threatened with 
litigation by a subcontractor, or supplier because of such direction, the contractor may request the Recipient to enter into 
any litigation to protect the interests of the Recipient.  In addition, the contractor may request the United States to enter 
into the litigation to protect the interests of the United States. 



Revised: 5-11-16 

TITLE VI CONTRACT PROVISIONS 
APPENDIX E 

During the performance of this contract, the contractor, for itself, its assignees, and successors in interest (hereinafter 
referred to as the "contractor") agrees to comply with the following non- discrimination statutes and authorities; including 
but not limited to: 

Pertinent Non-Discrimination Authorities: 

• Title VI of the Civil Rights Act of 1964 (42 U.S.C. § 2000d et seq., 78 stat. 252), (prohibits discrimination on the
basis of race, color, national origin); and 49 CFR Part 21. 

• The Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, (42 U.S.C.
§ 4601), (prohibits unfair treatment of persons displaced or whose property has been acquired because of Federal or

Federal-aid programs and projects); 

• Federal-Aid Highway Act of 1973, (23 U.S.C. § 324 et seq.), (prohibits discrimination on the basis of sex);

• Section 504 of the Rehabilitation Act of 1973, (29 U.S.C. § 794 et seq.), as amended, (prohibits discrimination on
the basis of disability); and 49 CFR Part 27; 

• The Age Discrimination Act of 1975, as amended, (42 U.S.C. § 6101 et seq.), (prohibits discrimination on the
basis of age); 

• Airport and Airway Improvement Act of 1982, (49 USC§ 471, Section 47123), as amended, (prohibits
discrimination based on race, creed, color, national origin, or sex); 

• The Civil Rights Restoration Act of 1987, (PL 100-209), (Broadened the scope, coverage and applicability of
Title VI of the Civil Rights Act of 1964, The Age Discrimination Act of 1975 and Section 504 of the Rehabilitation Act of 
1973, by expanding the definition of the terms "programs or activities" to include all of the programs or activities of the 
Federal-aid recipients, sub-recipients and contractors, whether such programs or activities are Federally funded or not); 

• Titles II and Ill of the Americans with Disabilities Act, which prohibit discrimination on the basis of disability in
the operation of public entities, public and private transportation systems, places of public accommodation, and certain 
testing entities (42 U.S.C. §§ 12131-12189) as implemented by Department of Transportation regulations at 49 C.F.R. 
parts 37 and 38; 

• The Federal Aviation Administration's Non-discrimination statute (49 U.S.C. § 47123) (prohibits discrimination
on the basis of race, color, national origin, and sex); 

• Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-
Income Populations, which ensures Non-discrimination against minority populations by discouraging programs, policies, 
and activities with disproportionately high and adverse human health or environmental effects on minority and low-
income populations; 

• Executive Order 13166, Improving Access to Services for Persons with Limited English Proficiency, and
resulting agency guidance, national origin discrimination includes discrimination because of Limited English proficiency 
(LEP). To ensure compliance with Title VI, you must take reasonable steps to ensure that LEP persons have meaningful 
access to your programs (70 Fed. Reg. at 74087 to 74100); 

Title IX of the Education Amendments of 1972, as amended, which prohibits you from discriminating because of sex in 
education programs or activities (20 U.S.C. 1681et seq) 



FHWA-1273 --  Revised May 1, 2012 

REQUIRED CONTRACT PROVISIONS 
FEDERAL-AID CONSTRUCTION CONTRACTS 

I. General
II. Nondiscrimination
III. Nonsegregated Facilities
IV. Davis-Bacon and Related Act Provisions
V. Contract Work Hours and Safety Standards Act

Provisions
VI. Subletting or Assigning the Contract
VII. Safety: Accident Prevention
VIII. False Statements Concerning Highway Projects
IX. Implementation of Clean Air Act and Federal Water

Pollution Control Act
X. Compliance with Governmentwide Suspension and

Debarment Requirements
XI. Certification Regarding Use of Contract Funds for

Lobbying

ATTACHMENTS 

A. Employment and Materials Preference for Appalachian
Development Highway System or Appalachian Local Access
Road Contracts (included in Appalachian contracts only)

I. GENERAL

1. Form FHWA-1273 must be physically incorporated in each
construction contract funded under Title 23 (excluding
emergency contracts solely intended for debris removal).  The
contractor (or subcontractor) must insert this form in each
subcontract and further require its inclusion in all lower tier
subcontracts (excluding purchase orders, rental agreements
and other agreements for supplies or services).

The applicable requirements of Form FHWA-1273 are 
incorporated by reference for work done under any purchase 
order, rental agreement or agreement for other services.  The 
prime contractor shall be responsible for compliance by any 
subcontractor, lower-tier subcontractor or service provider.   

Form FHWA-1273 must be included in all Federal-aid design-
build contracts, in all subcontracts and in lower tier 
subcontracts (excluding subcontracts for design services, 
purchase orders, rental agreements and other agreements for 
supplies or services).  The design-builder shall be responsible 
for compliance by any subcontractor, lower-tier subcontractor 
or service provider. 

Contracting agencies may reference Form FHWA-1273 in bid 
proposal or request for proposal documents, however, the 
Form FHWA-1273 must be physically incorporated (not 
referenced) in all contracts, subcontracts and lower-tier 
subcontracts (excluding purchase orders, rental agreements 
and other agreements for supplies or services related to a 
construction contract). 

2. Subject to the applicability criteria noted in the following
sections, these contract provisions shall apply to all work
performed on the contract by the contractor's own organization
and with the assistance of workers under the contractor's
immediate superintendence and to all work performed on the
contract by piecework, station work, or by subcontract.

3. A breach of any of the stipulations contained in these
Required Contract Provisions may be sufficient grounds for
withholding of progress payments, withholding of final payment,
termination of the contract, suspension / debarment or any
other action determined to be appropriate by the contracting
agency and FHWA.

4. Selection of Labor: During the performance of this contract,
the contractor shall not use convict labor for any purpose within
the limits of a construction project on a Federal-aid highway
unless it is labor performed by convicts who are on parole,
supervised release, or probation.  The term Federal-aid
highway does not include roadways functionally classified as
local roads or rural minor collectors.

II. NONDISCRIMINATION

The provisions of this section related to 23 CFR Part 230 are 
applicable to all Federal-aid construction contracts and to all 
related construction subcontracts of $10,000 or more.  The 
provisions of 23 CFR Part 230 are not applicable to material 
supply, engineering, or architectural service contracts.   

In addition, the contractor and all subcontractors must comply 
with the following policies: Executive Order 11246, 41 CFR 60, 
29 CFR 1625-1627, Title 23 USC Section 140, the 
Rehabilitation Act of 1973, as amended (29 USC 794), Title VI 
of the Civil Rights Act of 1964, as amended, and related 
regulations including 49 CFR Parts 21, 26 and 27; and 23 CFR 
Parts 200, 230, and 633. 

The contractor and all subcontractors must comply with:  the 
requirements of the Equal Opportunity Clause in 41 CFR 60-
1.4(b) and, for all construction contracts exceeding $10,000, 
the Standard Federal Equal Employment Opportunity 
Construction Contract Specifications in 41 CFR 60-4.3. 

Note: The U.S. Department of Labor has exclusive authority to 
determine compliance with Executive Order 11246 and the 
policies of the Secretary of Labor including 41 CFR 60, and 29 
CFR 1625-1627.  The contracting agency and the FHWA have 
the authority and the responsibility to ensure compliance with 
Title 23 USC Section 140, the Rehabilitation Act of 1973, as 
amended (29 USC 794), and Title VI of the Civil Rights Act of 
1964, as amended, and related regulations including 49 CFR 
Parts 21, 26 and 27; and 23 CFR Parts 200, 230, and 633. 

The following provision is adopted from 23 CFR 230, Appendix 
A, with appropriate revisions to conform to the U.S. Department 
of Labor (US DOL) and FHWA requirements.   

1. Equal Employment Opportunity: Equal employment
opportunity (EEO) requirements not to discriminate and to take
affirmative action to assure equal opportunity as set forth under
laws, executive orders, rules, regulations (28 CFR 35, 29 CFR
1630, 29 CFR 1625-1627, 41 CFR 60 and 49 CFR 27) and
orders of the Secretary of Labor as modified by the provisions
prescribed herein, and imposed pursuant to 23 U.S.C. 140
shall constitute the EEO and specific affirmative action
standards for the contractor's project activities under this
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contract. The provisions of the Americans with Disabilities Act 
of 1990 (42 U.S.C. 12101 et seq.) set forth under 28 CFR 35 
and 29 CFR 1630 are incorporated by reference in this 
contract. In the execution of this contract, the contractor agrees 
to comply with the following minimum specific requirement 
activities of EEO: 

a. The contractor will work with the contracting agency and
the Federal Government to ensure that it has made every good 
faith effort to provide equal opportunity with respect to all of its 
terms and conditions of employment and in their review of 
activities under the contract. 

b. The contractor will accept as its operating policy the
following statement: 

"It is the policy of this Company to assure that applicants 
are employed, and that employees are treated during 
employment, without regard to their race, religion, sex, color, 
national origin, age or disability.  Such action shall include: 
employment, upgrading, demotion, or transfer; recruitment or 
recruitment advertising; layoff or termination; rates of pay or 
other forms of compensation; and selection for training, 
including apprenticeship, pre-apprenticeship, and/or on-the-
job training." 

2. EEO Officer: The contractor will designate and make
known to the contracting officers an EEO Officer who will have
the responsibility for and must be capable of effectively
administering and promoting an active EEO program and who
must be assigned adequate authority and responsibility to do
so.

3. Dissemination of Policy: All members of the contractor's
staff who are authorized to hire, supervise, promote, and
discharge employees, or who recommend such action, or who
are substantially involved in such action, will be made fully
cognizant of, and will implement, the contractor's EEO policy
and contractual responsibilities to provide EEO in each grade
and classification of employment.  To ensure that the above
agreement will be met, the following actions will be taken as a
minimum:

a. Periodic meetings of supervisory and personnel office
employees will be conducted before the start of work and then 
not less often than once every six months, at which time the 
contractor's EEO policy and its implementation will be reviewed 
and explained.  The meetings will be conducted by the EEO 
Officer. 

b. All new supervisory or personnel office employees will be
given a thorough indoctrination by the EEO Officer, covering all 
major aspects of the contractor's EEO obligations within thirty 
days following their reporting for duty with the contractor. 

c. All personnel who are engaged in direct recruitment for
the project will be instructed by the EEO Officer in the 
contractor's procedures for locating and hiring minorities and 
women. 

d. Notices and posters setting forth the contractor's EEO
policy will be placed in areas readily accessible to employees, 
applicants for employment and potential employees. 

e. The contractor's EEO policy and the procedures to
implement such policy will be brought to the attention of 
employees by means of meetings, employee handbooks, or 
other appropriate means. 

4. Recruitment: When advertising for employees, the
contractor will include in all advertisements for employees the
notation: "An Equal Opportunity Employer."  All such
advertisements will be placed in publications having a large
circulation among minorities and women in the area from which
the project work force would normally be derived.

a. The contractor will, unless precluded by a valid
bargaining agreement, conduct systematic and direct 
recruitment through public and private employee referral 
sources likely to yield qualified minorities and women.  To 
meet this requirement, the contractor will identify sources of 
potential minority group employees, and establish with such 
identified sources procedures whereby minority and women 
applicants may be referred to the contractor for employment 
consideration. 

b. In the event the contractor has a valid bargaining
agreement providing for exclusive hiring hall referrals, the 
contractor is expected to observe the provisions of that 
agreement to the extent that the system meets the contractor's 
compliance with EEO contract provisions.  Where 
implementation of such an agreement has the effect of 
discriminating against minorities or women, or obligates the 
contractor to do the same, such implementation violates 
Federal nondiscrimination provisions. 

c. The contractor will encourage its present employees to
refer minorities and women as applicants for employment.  
Information and procedures with regard to referring such 
applicants will be discussed with employees. 

5. Personnel Actions: Wages, working conditions, and
employee benefits shall be established and administered, and
personnel actions of every type, including hiring, upgrading,
promotion, transfer, demotion, layoff, and termination, shall be
taken without regard to race, color, religion, sex, national
origin, age or disability.  The following procedures shall be
followed:

a. The contractor will conduct periodic inspections of project
sites to insure that working conditions and employee facilities 
do not indicate discriminatory treatment of project site 
personnel. 

b. The contractor will periodically evaluate the spread of
wages paid within each classification to determine any 
evidence of discriminatory wage practices. 

c. The contractor will periodically review selected personnel
actions in depth to determine whether there is evidence of 
discrimination.  Where evidence is found, the contractor will 
promptly take corrective action.  If the review indicates that the 
discrimination may extend beyond the actions reviewed, such 
corrective action shall include all affected persons. 

d. The contractor will promptly investigate all complaints of
alleged discrimination made to the contractor in connection 
with its obligations under this contract, will attempt to resolve 
such complaints, and will take appropriate corrective action 
within a reasonable time.  If the investigation indicates that the 
discrimination may affect persons other than the complainant, 
such corrective action shall include such other persons.  Upon 
completion of each investigation, the contractor will inform 
every complainant of all of their avenues of appeal. 

6. Training and Promotion:

a. The contractor will assist in locating, qualifying, and
increasing the skills of minorities and women who are 
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applicants for employment or current employees.  Such efforts 
should be aimed at developing full journey level status 
employees in the type of trade or job classification involved.  
 

b.  Consistent with the contractor's work force requirements 
and as permissible under Federal and State regulations, the 
contractor shall make full use of training programs, i.e., 
apprenticeship, and on-the-job training programs for the 
geographical area of contract performance.  In the event a 
special provision for training is provided under this contract, this 
subparagraph will be superseded as indicated in the special 
provision.  The contracting agency may reserve training 
positions for persons who receive welfare assistance in 
accordance with 23 U.S.C. 140(a). 
 

c.  The contractor will advise employees and applicants for 
employment of available training programs and entrance 
requirements for each. 
 

d.  The contractor will periodically review the training and 
promotion potential of employees who are minorities and 
women and will encourage eligible employees to apply for such 
training and promotion. 
 
7. Unions: If the contractor relies in whole or in part upon 
unions as a source of employees, the contractor will use good 
faith efforts to obtain the cooperation of such unions to 
increase opportunities for minorities and women.  Actions by 
the contractor, either directly or through a contractor's 
association acting as agent, will include the procedures set 
forth below: 
 

a.  The contractor will use good faith efforts to develop, in 
cooperation with the unions, joint training programs aimed 
toward qualifying more minorities and women for membership 
in the unions and increasing the skills of minorities and women 
so that they may qualify for higher paying employment. 
 

b.  The contractor will use good faith efforts to incorporate an 
EEO clause into each union agreement to the end that such 
union will be contractually bound to refer applicants without 
regard to their race, color, religion, sex, national origin, age or 
disability. 
 

c.  The contractor is to obtain information as to the referral 
practices and policies of the labor union except that to the 
extent such information is within the exclusive possession of 
the labor union and such labor union refuses to furnish such 
information to the contractor, the contractor shall so certify to 
the contracting agency and shall set forth what efforts have 
been made to obtain such information. 
 

d.  In the event the union is unable to provide the contractor 
with a reasonable flow of referrals within the time limit set forth 
in the collective bargaining agreement, the contractor will, 
through independent recruitment efforts, fill the employment 
vacancies without regard to race, color, religion, sex, national 
origin, age or disability; making full efforts to obtain qualified 
and/or qualifiable minorities and women.  The failure of a union 
to provide sufficient referrals (even though it is obligated to 
provide exclusive referrals under the terms of a collective 
bargaining agreement) does not relieve the contractor from the 
requirements of this paragraph.   In the event the union referral 
practice prevents the contractor from meeting the obligations 
pursuant to Executive Order 11246, as amended, and these 
special provisions, such contractor shall immediately notify the 
contracting agency. 
 
8.  Reasonable Accommodation for Applicants / 
Employees with Disabilities:  The contractor must be familiar 

with the requirements for and comply with the Americans with 
Disabilities Act and all rules and regulations established there 
under.  Employers must provide reasonable accommodation in 
all employment activities unless to do so would cause an 
undue hardship. 
 
9. Selection of Subcontractors, Procurement of Materials 
and Leasing of Equipment: The contractor shall not 
discriminate on the grounds of race, color, religion, sex, 
national origin, age or disability in the selection and retention of 
subcontractors, including procurement of materials and leases 
of equipment.  The contractor shall take all necessary and 
reasonable steps to ensure nondiscrimination in the 
administration of this contract. 
 

a.  The contractor shall notify all potential subcontractors and 
suppliers and lessors of their EEO obligations under this 
contract. 
 

b.  The contractor will use good faith efforts to ensure 
subcontractor compliance with their EEO obligations. 
 
 
10. Assurance Required by 49 CFR 26.13(b): 
 

a.  The requirements of 49 CFR Part 26 and the State 
DOT’s U.S. DOT-approved DBE program are incorporated by 
reference. 
 

b. The contractor or subcontractor shall not discriminate on 
the basis of race, color, national origin, or sex in the 
performance of this contract.  The contractor shall carry out 
applicable requirements of 49 CFR Part 26 in the award and 
administration of DOT-assisted contracts.  Failure by the 
contractor to carry out these requirements is a material breach 
of this contract, which may result in the termination of this 
contract or such other remedy as the contracting agency 
deems appropriate. 
 
11. Records and Reports: The contractor shall keep such 
records as necessary to document compliance with the EEO 
requirements.  Such records shall be retained for a period of 
three years following the date of the final payment to the 
contractor for all contract work and shall be available at 
reasonable times and places for inspection by authorized 
representatives of the contracting agency and the FHWA. 
 

a.  The records kept by the contractor shall document the 
following: 
 

(1) The number and work hours of minority and non-
minority group members and women employed in each work 
classification on the project; 
 

(2) The progress and efforts being made in cooperation 
with unions, when applicable, to increase employment 
opportunities for minorities and women; and 

 
(3) The progress and efforts being made in locating, hiring, 

training, qualifying, and upgrading minorities and women;  
 

b.  The contractors and subcontractors will submit an annual 
report to the contracting agency each July for the duration of 
the project, indicating the number of minority, women, and non-
minority group employees currently engaged in each work 
classification required by the contract work.  This information is 
to be reported on Form FHWA-1391.  The staffing data should 
represent the project work force on board in all or any part of 
the last payroll period preceding the end of July.  If on-the-job 
training is being required by special provision, the contractor 

3 
 

http://www.fhwa.dot.gov/eforms/


will be required to collect and report training data.  The 
employment data should reflect the work force on board during 
all or any part of the last payroll period preceding the end of 
July. 

III. NONSEGREGATED FACILITIES

This provision is applicable to all Federal-aid construction 
contracts and to all related construction subcontracts of 
$10,000 or more. 

The contractor must ensure that facilities provided for 
employees are provided in such a manner that segregation on 
the basis of race, color, religion, sex, or national origin cannot 
result.  The contractor may neither require such segregated 
use by written or oral policies nor tolerate such use by 
employee custom.  The contractor's obligation extends further 
to ensure that its employees are not assigned to perform their 
services at any location, under the contractor's control, where 
the facilities are segregated.  The term "facilities" includes 
waiting rooms, work areas, restaurants and other eating areas, 
time clocks, restrooms, washrooms, locker rooms, and other 
storage or dressing areas, parking lots, drinking fountains, 
recreation or entertainment areas, transportation, and housing 
provided for employees.  The contractor shall provide separate 
or single-user restrooms and necessary dressing or sleeping 
areas to assure privacy between sexes. 

IV. DAVIS-BACON AND RELATED ACT PROVISIONS

This section is applicable to all Federal-aid construction 
projects exceeding $2,000 and to all related subcontracts and 
lower-tier subcontracts (regardless of subcontract size).  The 
requirements apply to all projects located within the right-of-
way of a roadway that is functionally classified as Federal-aid 
highway.  This excludes roadways functionally classified as 
local roads or rural minor collectors, which are exempt.  
Contracting agencies may elect to apply these requirements to 
other projects. 

The following provisions are from the U.S. Department of Labor 
regulations in 29 CFR 5.5 “Contract provisions and related 
matters” with minor revisions to conform to the FHWA-1273 
format and FHWA program requirements. 

1. Minimum wages

a. All laborers and mechanics employed or working upon the
site of the work, will be paid unconditionally and not less often 
than once a week, and without subsequent deduction or rebate 
on any account (except such payroll deductions as are 
permitted by regulations issued by the Secretary of Labor 
under the Copeland Act (29 CFR part 3)), the full amount of 
wages and bona fide fringe benefits (or cash equivalents 
thereof) due at time of payment computed at rates not less 
than those contained in the wage determination of the 
Secretary of Labor which is attached hereto and made a part 
hereof, regardless of any contractual relationship which may be 
alleged to exist between the contractor and such laborers and 
mechanics. 

Contributions made or costs reasonably anticipated for bona 
fide fringe benefits under section 1(b)(2) of the Davis-Bacon 
Act on behalf of laborers or mechanics are considered wages 
paid to such laborers or mechanics, subject to the provisions of 

paragraph 1.d. of this section; also, regular contributions made 
or costs incurred for more than a weekly period (but not less 
often than quarterly) under plans, funds, or programs which 
cover the particular weekly period, are deemed to be 
constructively made or incurred during such weekly period. 
Such laborers and mechanics shall be paid the appropriate 
wage rate and fringe benefits on the wage determination for the 
classification of work actually performed, without regard to skill, 
except as provided in 29 CFR 5.5(a)(4). Laborers or mechanics 
performing work in more than one classification may be 
compensated at the rate specified for each classification for the 
time actually worked therein: Provided, That the employer's 
payroll records accurately set forth the time spent in each 
classification in which work is performed. The wage 
determination (including any additional classification and wage 
rates conformed under paragraph 1.b. of this section) and the 
Davis-Bacon poster (WH–1321) shall be posted at all times by 
the contractor and its subcontractors at the site of the work in a 
prominent and accessible place where it can be easily seen by 
the workers. 

b.(1) The contracting officer shall require that any class of 
laborers or mechanics, including helpers, which is not listed in 
the wage determination and which is to be employed under the 
contract shall be classified in conformance with the wage 
determination. The contracting officer shall approve an 
additional classification and wage rate and fringe benefits 
therefore only when the following criteria have been met: 

(i) The work to be performed by the classification
requested is not performed by a classification in the wage 
determination; and 

(ii) The classification is utilized in the area by the
construction industry; and 

(iii) The proposed wage rate, including any bona fide
fringe benefits, bears a reasonable relationship to the wage 
rates contained in the wage determination. 

(2) If the contractor and the laborers and mechanics to be
employed in the classification (if known), or their 
representatives, and the contracting officer agree on the 
classification and wage rate (including the amount 
designated for fringe benefits where appropriate), a report of 
the action taken shall be sent by the contracting officer to the 
Administrator of the Wage and Hour Division, Employment 
Standards Administration, U.S. Department of Labor, 
Washington, DC 20210. The Administrator, or an authorized 
representative, will approve, modify, or disapprove every 
additional classification action within 30 days of receipt and 
so advise the contracting officer or will notify the contracting 
officer within the 30-day period that additional time is 
necessary. 

(3) In the event the contractor, the laborers or mechanics to
be employed in the classification or their representatives, and 
the contracting officer do not agree on the proposed 
classification and wage rate (including the amount 
designated for fringe benefits, where appropriate), the 
contracting officer shall refer the questions, including the 
views of all interested parties and the recommendation of the 
contracting officer, to the Wage and Hour Administrator for 
determination. The Wage and Hour Administrator, or an 
authorized representative, will issue a determination within 
30 days of receipt and so advise the contracting officer or will 
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notify the contracting officer within the 30-day period that 
additional time is necessary. 

(4) The wage rate (including fringe benefits where
appropriate) determined pursuant to paragraphs 1.b.(2) or 
1.b.(3) of this section, shall be paid to all workers performing
work in the classification under this contract from the first day
on which work is performed in the classification.

c. Whenever the minimum wage rate prescribed in the
contract for a class of laborers or mechanics includes a fringe 
benefit which is not expressed as an hourly rate, the contractor 
shall either pay the benefit as stated in the wage determination 
or shall pay another bona fide fringe benefit or an hourly cash 
equivalent thereof. 

d. If the contractor does not make payments to a trustee or
other third person, the contractor may consider as part of the 
wages of any laborer or mechanic the amount of any costs 
reasonably anticipated in providing bona fide fringe benefits 
under a plan or program, Provided, That the Secretary of Labor 
has found, upon the written request of the contractor, that the 
applicable standards of the Davis-Bacon Act have been met. 
The Secretary of Labor may require the contractor to set aside 
in a separate account assets for the meeting of obligations 
under the plan or program. 

2. Withholding

The contracting agency shall upon its own action or upon 
written request of an authorized representative of the 
Department of Labor, withhold or cause to be withheld from the 
contractor under this contract, or any other Federal contract 
with the same prime contractor, or any other federally-assisted 
contract subject to Davis-Bacon prevailing wage requirements, 
which is held by the same prime contractor, so much of the 
accrued payments or advances as may be considered 
necessary to pay laborers and mechanics, including 
apprentices, trainees, and helpers, employed by the contractor 
or any subcontractor the full amount of wages required by the 
contract.  In the event of failure to pay any laborer or mechanic, 
including any apprentice, trainee, or helper, employed or 
working on the site of the work, all or part of the wages 
required by the contract, the contracting agency may, after 
written notice to the contractor, take such action as may be 
necessary to cause the suspension of any further payment, 
advance, or guarantee of funds until such violations have 
ceased. 

3. Payrolls and basic records

a. Payrolls and basic records relating thereto shall be
maintained by the contractor during the course of the work and 
preserved for a period of three years thereafter for all laborers 
and mechanics working at the site of the work. Such records 
shall contain the name, address, and social security number of 
each such worker, his or her correct classification, hourly rates 
of wages paid (including rates of contributions or costs 
anticipated for bona fide fringe benefits or cash equivalents 
thereof of the types described in section 1(b)(2)(B) of the 
Davis-Bacon Act), daily and weekly number of hours worked, 
deductions made and actual wages paid. Whenever the 
Secretary of Labor has found under 29 CFR 5.5(a)(1)(iv) that 
the wages of any laborer or mechanic include the amount of 
any costs reasonably anticipated in providing benefits under a 
plan or program described in section 1(b)(2)(B) of the Davis-

Bacon Act, the contractor shall maintain records which show 
that the commitment to provide such benefits is enforceable, 
that the plan or program is financially responsible, and that the 
plan or program has been communicated in writing to the 
laborers or mechanics affected, and records which show the 
costs anticipated or the actual cost incurred in providing such 
benefits. Contractors employing apprentices or trainees under 
approved programs shall maintain written evidence of the 
registration of apprenticeship programs and certification of 
trainee programs, the registration of the apprentices and 
trainees, and the ratios and wage rates prescribed in the 
applicable programs. 

b.(1) The contractor shall submit weekly for each week in 
which any contract work is performed a copy of all payrolls to 
the contracting agency.   The payrolls submitted shall set out 
accurately and completely all of the information required to be 
maintained under 29 CFR 5.5(a)(3)(i), except that full social 
security numbers and home addresses shall not be included on 
weekly transmittals. Instead the payrolls shall only need to 
include an individually identifying number for each employee (
e.g. , the last four digits of the employee's social security 
number). The required weekly payroll information may be 
submitted in any form desired. Optional Form WH–347 is 
available for this purpose from the Wage and Hour Division 
Web site at http://www.dol.gov/esa/whd/forms/wh347instr.htm 
or its successor site. The prime contractor is responsible for the 
submission of copies of payrolls by all subcontractors. 
Contractors and subcontractors shall maintain the full social 
security number and current address of each covered worker, 
and shall provide them upon request to the contracting agency 
for transmission to the State DOT, the FHWA or the Wage and 
Hour Division of the Department of Labor for purposes of an 
investigation or audit of compliance with prevailing wage 
requirements. It is not a violation of this section for a prime 
contractor to require a subcontractor to provide addresses and 
social security numbers to the prime contractor for its own 
records, without weekly submission to the contracting agency.. 

(2) Each payroll submitted shall be accompanied by a
“Statement of Compliance,” signed by the contractor or
subcontractor or his or her agent who pays or supervises the
payment of the persons employed under the contract and shall
certify the following:

(i) That the payroll for the payroll period contains the
information required to be provided under §5.5 (a)(3)(ii) of 
Regulations, 29 CFR part 5, the appropriate information is 
being maintained under §5.5 (a)(3)(i) of Regulations, 29 
CFR part 5, and that such information is correct and 
complete; 

(ii) That each laborer or mechanic (including each helper,
apprentice, and trainee) employed on the contract during 
the payroll period has been paid the full weekly wages 
earned, without rebate, either directly or indirectly, and that 
no deductions have been made either directly or indirectly 
from the full wages earned, other than permissible 
deductions as set forth in Regulations, 29 CFR part 3; 

(iii) That each laborer or mechanic has been paid not
less than the applicable wage rates and fringe benefits or 
cash equivalents for the classification of work performed, 
as specified in the applicable wage determination 
incorporated into the contract. 
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(3) The weekly submission of a properly executed
certification set forth on the reverse side of Optional Form 
WH–347 shall satisfy the requirement for submission of the 
“Statement of Compliance” required by paragraph 3.b.(2) of 
this section. 

(4) The falsification of any of the above certifications may
subject the contractor or subcontractor to civil or criminal 
prosecution under section 1001 of title 18 and section 231 of 
title 31 of the United States Code. 

c. The contractor or subcontractor shall make the records
required under paragraph 3.a. of this section available for 
inspection, copying, or transcription by authorized 
representatives of the contracting agency, the State DOT, the 
FHWA,  or the Department of Labor, and shall permit such 
representatives to interview employees during working hours 
on the job. If the contractor or subcontractor fails to submit the 
required records or to make them available, the FHWA may, 
after written notice to the contractor, the contracting agency or 
the State DOT, take such action as may be necessary to cause 
the suspension of any further payment, advance, or guarantee 
of funds. Furthermore, failure to submit the required records 
upon request or to make such records available may be 
grounds for debarment action pursuant to 29 CFR 5.12. 

4. Apprentices and trainees

a. Apprentices (programs of the USDOL).

Apprentices will be permitted to work at less than the 
predetermined rate for the work they performed when they are 
employed pursuant to and individually registered in a bona fide 
apprenticeship program registered with the U.S. Department of 
Labor, Employment and Training Administration, Office of 
Apprenticeship Training, Employer and Labor Services, or with 
a State Apprenticeship Agency recognized by the Office, or if a 
person is employed in his or her first 90 days of probationary 
employment as an apprentice in such an apprenticeship 
program, who is not individually registered in the program, but 
who has been certified by the Office of Apprenticeship Training, 
Employer and Labor Services or a State Apprenticeship 
Agency (where appropriate) to be eligible for probationary 
employment as an apprentice.  

 The allowable ratio of apprentices to journeymen on the job 
site in any craft classification shall not be greater than the ratio 
permitted to the contractor as to the entire work force under the 
registered program. Any worker listed on a payroll at an 
apprentice wage rate, who is not registered or otherwise 
employed as stated above, shall be paid not less than the 
applicable wage rate on the wage determination for the 
classification of work actually performed. In addition, any 
apprentice performing work on the job site in excess of the ratio 
permitted under the registered program shall be paid not less 
than the applicable wage rate on the wage determination for 
the work actually performed. Where a contractor is performing 
construction on a project in a locality other than that in which its 
program is registered, the ratios and wage rates (expressed in 
percentages of the journeyman's hourly rate) specified in the 
contractor's or subcontractor's registered program shall be 
observed.  

 Every apprentice must be paid at not less than the rate 
specified in the registered program for the apprentice's level of 
progress, expressed as a percentage of the journeymen hourly 

rate specified in the applicable wage determination. 
Apprentices shall be paid fringe benefits in accordance with the 
provisions of the apprenticeship program. If the apprenticeship 
program does not specify fringe benefits, apprentices must be 
paid the full amount of fringe benefits listed on the wage 
determination for the applicable classification. If the 
Administrator determines that a different practice prevails for 
the applicable apprentice classification, fringes shall be paid in 
accordance with that determination.  

In the event the Office of Apprenticeship Training, Employer 
and Labor Services, or a State Apprenticeship Agency 
recognized by the Office, withdraws approval of an 
apprenticeship program, the contractor will no longer be 
permitted to utilize apprentices at less than the applicable 
predetermined rate for the work performed until an acceptable 
program is approved. 

b. Trainees (programs of the USDOL).

Except as provided in 29 CFR 5.16, trainees will not be 
permitted to work at less than the predetermined rate for the 
work performed unless they are employed pursuant to and 
individually registered in a program which has received prior 
approval, evidenced by formal certification by the U.S. 
Department of Labor, Employment and Training 
Administration.  

The ratio of trainees to journeymen on the job site shall not be 
greater than permitted under the plan approved by the 
Employment and Training Administration.  

Every trainee must be paid at not less than the rate specified in 
the approved program for the trainee's level of progress, 
expressed as a percentage of the journeyman hourly rate 
specified in the applicable wage determination. Trainees shall 
be paid fringe benefits in accordance with the provisions of the 
trainee program. If the trainee program does not mention fringe 
benefits, trainees shall be paid the full amount of fringe benefits 
listed on the wage determination unless the Administrator of 
the Wage and Hour Division determines that there is an 
apprenticeship program associated with the corresponding 
journeyman wage rate on the wage determination which 
provides for less than full fringe benefits for apprentices. Any 
employee listed on the payroll at a trainee rate who is not 
registered and participating in a training plan approved by the 
Employment and Training Administration shall be paid not less 
than the applicable wage rate on the wage determination for 
the classification of work actually performed. In addition, any 
trainee performing work on the job site in excess of the ratio 
permitted under the registered program shall be paid not less 
than the applicable wage rate on the wage determination for 
the work actually performed.  

In the event the Employment and Training Administration 
withdraws approval of a training program, the contractor will no 
longer be permitted to utilize trainees at less than the 
applicable predetermined rate for the work performed until an 
acceptable program is approved. 

c. Equal employment opportunity. The utilization of
apprentices, trainees and journeymen under this part shall be 
in conformity with the equal employment opportunity 
requirements of Executive Order 11246, as amended, and 29 
CFR part 30. 
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d. Apprentices and Trainees (programs of the U.S. DOT).

Apprentices and trainees working under apprenticeship and 
skill training programs which have been certified by the 
Secretary of Transportation as promoting EEO in connection 
with Federal-aid highway construction programs are not subject 
to the requirements of paragraph 4 of this Section IV. The 
straight time hourly wage rates for apprentices and trainees 
under such programs will be established by the particular 
programs. The ratio of apprentices and trainees to journeymen 
shall not be greater than permitted by the terms of the 
particular program. 

5. Compliance with Copeland Act requirements.   The
contractor shall comply with the requirements of 29 CFR part 3,
which are incorporated by reference in this contract.

6. Subcontracts.   The contractor or subcontractor shall insert
Form FHWA-1273 in any subcontracts and also require the
subcontractors to include Form FHWA-1273 in any lower tier
subcontracts. The prime contractor shall be responsible for the
compliance by any subcontractor or lower tier subcontractor
with all the contract clauses in 29 CFR 5.5.

7. Contract termination: debarment.   A breach of the
contract clauses in 29 CFR 5.5 may be grounds for termination
of the contract, and for debarment as a contractor and a
subcontractor as provided in 29 CFR 5.12.

8. Compliance with Davis-Bacon and Related Act
requirements.  All rulings and interpretations of the Davis-
Bacon and Related Acts contained in 29 CFR parts 1, 3, and 5
are herein incorporated by reference in this contract.

9. Disputes concerning labor standards. Disputes arising out
of the labor standards provisions of this contract shall not be
subject to the general disputes clause of this contract. Such
disputes shall be resolved in accordance with the procedures
of the Department of Labor set forth in 29 CFR parts 5, 6, and
7. Disputes within the meaning of this clause include disputes
between the contractor (or any of its subcontractors) and the
contracting agency, the U.S. Department of Labor, or the
employees or their representatives.

10. Certification of eligibility.

a. By entering into this contract, the contractor certifies that
neither it (nor he or she) nor any person or firm who has an
interest in the contractor's firm is a person or firm ineligible to
be awarded Government contracts by virtue of section 3(a) of
the Davis-Bacon Act or 29 CFR 5.12(a)(1).

b. No part of this contract shall be subcontracted to any person
or firm ineligible for award of a Government contract by virtue
of section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).

c. The penalty for making false statements is prescribed in the
U.S. Criminal Code, 18 U.S.C. 1001.

V. CONTRACT WORK HOURS AND SAFETY
STANDARDS ACT

The following clauses apply to any Federal-aid construction 
contract in an amount in excess of $100,000 and subject to the 
overtime provisions of the Contract Work Hours and Safety 
Standards Act. These clauses shall be inserted in addition to 
the clauses required by 29 CFR 5.5(a) or 29 CFR 4.6.  As used 
in this paragraph, the terms laborers and mechanics include 
watchmen and guards. 

1. Overtime requirements.   No contractor or subcontractor
contracting for any part of the contract work which may require
or involve the employment of laborers or mechanics shall
require or permit any such laborer or mechanic in any
workweek in which he or she is employed on such work to work
in excess of forty hours in such workweek unless such laborer
or mechanic receives compensation at a rate not less than one
and one-half times the basic rate of pay for all hours worked in
excess of forty hours in such workweek.

2. Violation; liability for unpaid wages; liquidated damages.
In the event of any violation of the clause set forth in paragraph
(1.) of this section, the contractor and any subcontractor
responsible therefor shall be liable for the unpaid wages. In
addition, such contractor and subcontractor shall be liable to
the United States (in the case of work done under contract for
the District of Columbia or a territory, to such District or to such
territory), for liquidated damages. Such liquidated damages
shall be computed with respect to each individual laborer or
mechanic, including watchmen and guards, employed in
violation of the clause set forth in paragraph (1.) of this section,
in the sum of $10 for each calendar day on which such
individual was required or permitted to work in excess of the
standard workweek of forty hours without payment of the
overtime wages required by the clause set forth in paragraph
(1.) of this section.

3. Withholding for unpaid wages and liquidated damages.
The FHWA or the contacting agency shall upon its own action
or upon written request of an authorized representative of the
Department of Labor withhold or cause to be withheld, from
any moneys payable on account of work performed by the
contractor or subcontractor under any such contract or any
other Federal contract with the same prime contractor, or any
other federally-assisted contract subject to the Contract Work
Hours and Safety Standards Act, which is held by the same
prime contractor, such sums as may be determined to be
necessary to satisfy any liabilities of such contractor or
subcontractor for unpaid wages and liquidated damages as
provided in the clause set forth in paragraph (2.) of this
section.

4. Subcontracts.  The contractor or subcontractor shall insert
in any subcontracts the clauses set forth in paragraph (1.)
through (4.) of this section and also a clause requiring the
subcontractors to include these clauses in any lower tier
subcontracts. The prime contractor shall be responsible for
compliance by any subcontractor or lower tier subcontractor
with the clauses set forth in paragraphs (1.) through (4.) of this
section.
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VI. SUBLETTING OR ASSIGNING THE CONTRACT

This provision is applicable to all Federal-aid construction 
contracts on the National Highway System. 

1. The contractor shall perform with its own organization
contract work amounting to not less than 30 percent (or a
greater percentage if specified elsewhere in the contract) of the
total original contract price, excluding any specialty items
designated by the contracting agency.  Specialty items may be
performed by subcontract and the amount of any such
specialty items performed may be deducted from the total
original contract price before computing the amount of work
required to be performed by the contractor's own organization
(23 CFR 635.116).

a. The term “perform work with its own organization” refers
to workers employed or leased by the prime contractor, and 
equipment owned or rented by the prime contractor, with or 
without operators.  Such term does not include employees or 
equipment of a subcontractor or lower tier subcontractor, 
agents of the prime contractor, or any other assignees.  The 
term may include payments for the costs of hiring leased 
employees from an employee leasing firm meeting all relevant 
Federal and State regulatory requirements.  Leased employees 
may only be included in this term if the prime contractor meets 
all of the following conditions: 

(1) the prime contractor maintains control over the
supervision of the day-to-day activities of the leased 
employees; 

(2) the prime contractor remains responsible for the quality
of the work of the leased employees; 

(3) the prime contractor retains all power to accept or
exclude individual employees from work on the project; and 

(4) the prime contractor remains ultimately responsible for
the payment of predetermined minimum wages, the submission 
of payrolls, statements of compliance and all other Federal 
regulatory requirements. 

b. "Specialty Items" shall be construed to be limited to work
that requires highly specialized knowledge, abilities, or 
equipment not ordinarily available in the type of contracting 
organizations qualified and expected to bid or propose on the 
contract as a whole and in general are to be limited to minor 
components of the overall contract. 

2. The contract amount upon which the requirements set forth
in paragraph (1) of Section VI is computed includes the cost of
material and manufactured products which are to be purchased
or produced by the contractor under the contract provisions.

3. The contractor shall furnish (a) a competent superintendent
or supervisor who is employed by the firm, has full authority to
direct performance of the work in accordance with the contract
requirements, and is in charge of all construction operations
(regardless of who performs the work) and (b) such other of its
own organizational resources (supervision, management, and
engineering services) as the contracting officer determines is
necessary to assure the performance of the contract.

4. No portion of the contract shall be sublet, assigned or
otherwise disposed of except with the written consent of the
contracting officer, or authorized representative, and such
consent when given shall not be construed to relieve the
contractor of any responsibility for the fulfillment of the
contract.  Written consent will be given only after the
contracting agency has assured that each subcontract is

evidenced in writing and that it contains all pertinent 
provisions and requirements of the prime contract. 

5. The 30% self-performance requirement of paragraph (1) is
not applicable to design-build contracts; however, contracting
agencies may establish their own self-performance
requirements.

VII. SAFETY: ACCIDENT PREVENTION

This provision is applicable to all Federal-aid construction 
contracts and to all related subcontracts. 

1. In the performance of this contract the contractor shall
comply with all applicable Federal, State, and local laws
governing safety, health, and sanitation (23 CFR 635). The
contractor shall provide all safeguards, safety devices and
protective equipment and take any other needed actions as it
determines, or as the contracting officer may determine, to be
reasonably necessary to protect the life and health of
employees on the job and the safety of the public and to
protect property in connection with the performance of the work
covered by the contract.

2. It is a condition of this contract, and shall be made a
condition of each subcontract, which the contractor enters into
pursuant to this contract, that the contractor and any
subcontractor shall not permit any employee, in performance of
the contract, to work in surroundings or under conditions which
are unsanitary, hazardous or dangerous to his/her health or
safety, as determined under construction safety and health
standards (29 CFR 1926) promulgated by the Secretary of
Labor, in accordance with Section 107 of the Contract Work
Hours and Safety Standards Act (40 U.S.C. 3704).

3. Pursuant to 29 CFR 1926.3, it is a condition of this contract
that the Secretary of Labor or authorized representative
thereof, shall have right of entry to any site of contract
performance to inspect or investigate the matter of compliance
with the construction safety and health standards and to carry
out the duties of the Secretary under Section 107 of the
Contract Work Hours and Safety Standards Act (40
U.S.C.3704).

VIII. FALSE STATEMENTS CONCERNING HIGHWAY
PROJECTS

This provision is applicable to all Federal-aid construction 
contracts and to all related subcontracts. 

  In order to assure high quality and durable construction in 
conformity with approved plans and specifications and a high 
degree of reliability on statements and representations made 
by engineers, contractors, suppliers, and workers on Federal-
aid highway projects, it is essential that all persons concerned 
with the project perform their functions as carefully, thoroughly, 
and honestly as possible.  Willful falsification, distortion, or 
misrepresentation with respect to any facts related to the 
project is a violation of Federal law.  To prevent any 
misunderstanding regarding the seriousness of these and 
similar acts, Form FHWA-1022 shall be posted on each 
Federal-aid highway project (23 CFR 635) in one or more 
places where it is readily available to all persons concerned 
with the project: 

18 U.S.C. 1020 reads as follows: 
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  "Whoever, being an officer, agent, or employee of the United 
States, or of any State or Territory, or whoever, whether a 
person, association, firm, or corporation, knowingly makes any 
false statement, false representation, or false report as to the 
character, quality, quantity, or cost of the material used or to be 
used, or the quantity or quality of the work performed or to be 
performed, or the cost thereof in connection with the 
submission of plans, maps, specifications, contracts, or costs of 
construction on any highway or related project submitted for 
approval to the Secretary of Transportation; or 

  Whoever knowingly makes any false statement, false 
representation, false report or false claim with respect to the 
character, quality, quantity, or cost of any work performed or to 
be performed, or materials furnished or to be furnished, in 
connection with the construction of any highway or related 
project approved by the Secretary of Transportation; or 

  Whoever knowingly makes any false statement or false 
representation as to material fact in any statement, certificate, 
or report submitted pursuant to provisions of the Federal-aid 
Roads Act approved July 1, 1916, (39 Stat. 355), as amended 
and supplemented; 

  Shall be fined under this title or imprisoned not more than 5 
years or both." 

IX. IMPLEMENTATION OF CLEAN AIR ACT AND FEDERAL
WATER POLLUTION CONTROL ACT

This provision is applicable to all Federal-aid construction 
contracts and to all related subcontracts. 

By submission of this bid/proposal or the execution of this 
contract, or subcontract, as appropriate, the bidder, proposer, 
Federal-aid construction contractor, or subcontractor, as 
appropriate, will be deemed to have stipulated as follows: 

1. That any person who is or will be utilized in the
performance of this contract is not prohibited from receiving an
award due to a violation of Section 508 of the Clean Water Act
or Section 306 of the Clean Air Act.

2. That the contractor agrees to include or cause to be
included the requirements of paragraph (1) of this Section X in
every subcontract, and further agrees to take such action as
the contracting agency may direct as a means of enforcing
such requirements.

X. CERTIFICATION REGARDING DEBARMENT,
SUSPENSION, INELIGIBILITY AND VOLUNTARY
EXCLUSION

This provision is applicable to all Federal-aid construction 
contracts, design-build contracts, subcontracts, lower-tier 
subcontracts, purchase orders, lease agreements, consultant 
contracts or any other covered transaction requiring FHWA 
approval or that is estimated to cost $25,000 or more –  as 
defined in 2 CFR Parts 180 and 1200. 

1. Instructions for Certification – First Tier Participants:

a. By signing and submitting this proposal, the prospective
first tier participant is providing the certification set out below. 

b. The inability of a person to provide the certification set out
below will not necessarily result in denial of participation in this 

covered transaction. The prospective first tier participant shall 
submit an explanation of why it cannot provide the certification 
set out below. The certification or explanation will be 
considered in connection with the department or agency's 
determination whether to enter into this transaction. However, 
failure of the prospective first tier participant to furnish a 
certification or an explanation shall disqualify such a person 
from participation in this transaction. 

c. The certification in this clause is a material representation
of fact upon which reliance was placed when the contracting 
agency determined to enter into this transaction. If it is later 
determined that the prospective participant knowingly rendered 
an erroneous certification, in addition to other remedies 
available to the Federal Government, the contracting agency 
may terminate this transaction for cause of default. 

d. The prospective first tier participant shall provide
immediate written notice to the contracting agency to whom this 
proposal is submitted if any time the prospective first tier 
participant learns that its certification was erroneous when 
submitted or has become erroneous by reason of changed 
circumstances. 

e. The terms "covered transaction," "debarred,"
"suspended," "ineligible," "participant," "person,"  "principal," 
and "voluntarily excluded," as used in this clause, are defined 
in 2 CFR Parts 180 and 1200.  “First Tier Covered 
Transactions” refers to any covered transaction between a 
grantee or subgrantee of Federal funds and a participant (such 
as the prime or general contract).  “Lower Tier Covered 
Transactions” refers to any covered transaction under a First 
Tier Covered Transaction (such as subcontracts).  “First Tier 
Participant” refers to the participant who has entered into a 
covered transaction with a grantee or subgrantee of Federal 
funds (such as the prime or general contractor).  “Lower Tier 
Participant” refers any participant who has entered into a 
covered transaction with a First Tier Participant or other Lower 
Tier Participants (such as subcontractors and suppliers).  

f. The prospective first tier participant agrees by submitting
this proposal that, should the proposed covered transaction be 
entered into, it shall not knowingly enter into any lower tier 
covered transaction with a person who is debarred, suspended, 
declared ineligible, or voluntarily excluded from participation in 
this covered transaction, unless authorized by the department 
or agency entering into this transaction. 

g. The prospective first tier participant further agrees by
submitting this proposal that it will include the clause titled 
"Certification Regarding Debarment, Suspension, Ineligibility 
and Voluntary Exclusion-Lower Tier Covered Transactions," 
provided by the department or contracting agency, entering into 
this covered transaction, without modification, in all lower tier 
covered transactions and in all solicitations for lower tier 
covered transactions exceeding the $25,000 threshold. 

h. A participant in a covered transaction may rely upon a
certification of a prospective participant in a lower tier covered 
transaction that is not debarred, suspended, ineligible, or 
voluntarily excluded from the covered transaction, unless it 
knows that the certification is erroneous.  A participant is 
responsible for ensuring that its principals are not suspended, 
debarred, or otherwise ineligible to participate in covered 
transactions.  To verify the eligibility of its principals, as well as 
the eligibility of any lower tier prospective participants, each 
participant may, but is not required to, check the Excluded 
Parties List System website (https://www.epls.gov/), which is 
compiled by the General Services Administration. 
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i. Nothing contained in the foregoing shall be construed to
require the establishment of a system of records in order to 
render in good faith the certification required by this clause. 
The knowledge and information of the prospective participant is 
not required to exceed that which is normally possessed by a 
prudent person in the ordinary course of business dealings. 

j. Except for transactions authorized under paragraph (f) of
these instructions, if a participant in a covered transaction 
knowingly enters into a lower tier covered transaction with a 
person who is suspended, debarred, ineligible, or voluntarily 
excluded from participation in this transaction, in addition to 
other remedies available to the Federal Government, the 
department or agency may terminate this transaction for cause 
or default. 

* * * * *

2. Certification Regarding Debarment, Suspension,
Ineligibility and Voluntary Exclusion – First Tier
Participants:

a. The prospective first tier participant certifies to the best of its
knowledge and belief, that it and its principals:

(1) Are not presently debarred, suspended, proposed for
debarment, declared ineligible, or voluntarily excluded from 
participating in covered transactions by any Federal 
department or agency; 

(2) Have not within a three-year period preceding this
proposal been convicted of or had a civil judgment rendered 
against them for commission of fraud or a criminal offense in 
connection with obtaining, attempting to obtain, or performing a 
public (Federal, State or local) transaction or contract under a 
public transaction; violation of Federal or State antitrust 
statutes or commission of embezzlement, theft, forgery, 
bribery, falsification or destruction of records, making false 
statements, or receiving stolen property; 

(3) Are not presently indicted for or otherwise criminally or
civilly charged by a governmental entity (Federal, State or 
local) with commission of any of the offenses enumerated in 
paragraph (a)(2) of this certification; and 

(4) Have not within a three-year period preceding this
application/proposal had one or more public transactions 
(Federal, State or local) terminated for cause or default. 

b. Where the prospective participant is unable to certify to
any of the statements in this certification, such prospective
participant shall attach an explanation to this proposal.

2. Instructions for Certification - Lower Tier Participants:

(Applicable to all subcontracts, purchase orders and other 
lower tier transactions requiring prior FHWA approval or 
estimated to cost $25,000 or more - 2 CFR Parts 180 and 
1200) 

a. By signing and submitting this proposal, the prospective
lower tier is providing the certification set out below. 

b. The certification in this clause is a material representation
of fact upon which reliance was placed when this transaction 
was entered into. If it is later determined that the prospective 
lower tier participant knowingly rendered an erroneous 
certification, in addition to other remedies available to the 
Federal Government, the department, or agency with which this 

transaction originated may pursue available remedies, 
including suspension and/or debarment. 

c. The prospective lower tier participant shall provide
immediate written notice to the person to which this proposal is 
submitted if at any time the prospective lower tier participant 
learns that its certification was erroneous by reason of changed 
circumstances. 

d. The terms "covered transaction," "debarred,"
"suspended," "ineligible," "participant," "person," "principal," 
and "voluntarily excluded," as used in this clause, are defined 
in 2 CFR Parts 180 and 1200.  You may contact the person to 
which this proposal is submitted for assistance in obtaining a 
copy of those regulations.  “First Tier Covered Transactions” 
refers to any covered transaction between a grantee or 
subgrantee of Federal funds and a participant (such as the 
prime or general contract).  “Lower Tier Covered Transactions” 
refers to any covered transaction under a First Tier Covered 
Transaction (such as subcontracts).  “First Tier Participant” 
refers to the participant who has entered into a covered 
transaction with a grantee or subgrantee of Federal funds 
(such as the prime or general contractor).  “Lower Tier 
Participant” refers any participant who has entered into a 
covered transaction with a First Tier Participant or other Lower 
Tier Participants (such as subcontractors and suppliers). 

e. The prospective lower tier participant agrees by
submitting this proposal that, should the proposed covered 
transaction be entered into, it shall not knowingly enter into 
any lower tier covered transaction with a person who is 
debarred, suspended, declared ineligible, or voluntarily 
excluded from participation in this covered transaction, unless 
authorized by the department or agency with which this 
transaction originated. 

f. The prospective lower tier participant further agrees by
submitting this proposal that it will include this clause titled 
"Certification Regarding Debarment, Suspension, Ineligibility 
and Voluntary Exclusion-Lower Tier Covered Transaction," 
without modification, in all lower tier covered transactions and 
in all solicitations for lower tier covered transactions exceeding 
the $25,000 threshold. 

g. A participant in a covered transaction may rely upon a
certification of a prospective participant in a lower tier covered 
transaction that is not debarred, suspended, ineligible, or 
voluntarily excluded from the covered transaction, unless it 
knows that the certification is erroneous. A participant is 
responsible for ensuring that its principals are not suspended, 
debarred, or otherwise ineligible to participate in covered 
transactions.  To verify the eligibility of its principals, as well as 
the eligibility of any lower tier prospective participants, each 
participant may, but is not required to, check the Excluded 
Parties List System website (https://www.epls.gov/), which is 
compiled by the General Services Administration.   

h. Nothing contained in the foregoing shall be construed to
require establishment of a system of records in order to render 
in good faith the certification required by this clause. The 
knowledge and information of participant is not required to 
exceed that which is normally possessed by a prudent person 
in the ordinary course of business dealings. 

i. Except for transactions authorized under paragraph e of
these instructions, if a participant in a covered transaction 
knowingly enters into a lower tier covered transaction with a 
person who is suspended, debarred, ineligible, or voluntarily 
excluded from participation in this transaction, in addition to 
other remedies available to the Federal Government, the 
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department or agency with which this transaction originated 
may pursue available remedies, including suspension and/or 
debarment. 

* * * * *

Certification Regarding Debarment, Suspension, 
Ineligibility and Voluntary Exclusion--Lower Tier 
Participants: 

1. The prospective lower tier participant certifies, by
submission of this proposal, that neither it nor its principals is
presently debarred, suspended, proposed for debarment,
declared ineligible, or voluntarily excluded from participating in
covered transactions by any Federal department or agency.

2. Where the prospective lower tier participant is unable to
certify to any of the statements in this certification, such
prospective participant shall attach an explanation to this
proposal.

* * * * *

XI. CERTIFICATION REGARDING USE OF CONTRACT
FUNDS FOR LOBBYING

This provision is applicable to all Federal-aid construction 
contracts and to all related subcontracts which exceed 
$100,000 (49 CFR 20). 

1. The prospective participant certifies, by signing and
submitting this bid or proposal, to the best of his or her
knowledge and belief, that:

a. No Federal appropriated funds have been paid or will be
paid, by or on behalf of the undersigned, to any person for 
influencing or attempting to influence an officer or employee of 
any Federal agency, a Member of Congress, an officer or 
employee of Congress, or an employee of a Member of 
Congress in connection with the awarding of any Federal 
contract, the making of any Federal grant, the making of any 
Federal loan, the entering into of any cooperative agreement, 
and the extension, continuation, renewal, amendment, or 
modification of any Federal contract, grant, loan, or cooperative 
agreement. 

b. If any funds other than Federal appropriated funds have
been paid or will be paid to any person for influencing or 
attempting to influence an officer or employee of any Federal 
agency, a Member of Congress, an officer or employee of 
Congress, or an employee of a Member of Congress in 
connection with this Federal contract, grant, loan, or 
cooperative agreement, the undersigned shall complete and 
submit Standard Form-LLL, "Disclosure Form to Report 
Lobbying," in accordance with its instructions. 

2. This certification is a material representation of fact upon
which reliance was placed when this transaction was made or
entered into.  Submission of this certification is a prerequisite
for making or entering into this transaction imposed by 31
U.S.C. 1352.  Any person who fails to file the required
certification shall be subject to a civil penalty of not less than
$10,000 and not more than $100,000 for each such failure.

3. The prospective participant also agrees by submitting its
bid or proposal that the participant shall require that the
language of this certification be included in all lower tier
subcontracts, which exceed $100,000 and that all such
recipients shall certify and disclose accordingly.
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ATTACHMENT A - EMPLOYMENT AND MATERIALS 
PREFERENCE FOR APPALACHIAN DEVELOPMENT 
HIGHWAY SYSTEM OR APPALACHIAN LOCAL ACCESS 
ROAD CONTRACTS 
This provision is applicable to all Federal-aid projects funded 
under the Appalachian Regional Development Act of 1965. 

1. During the performance of this contract, the contractor
undertaking to do work which is, or reasonably may be, done
as on-site work, shall give preference to qualified persons who
regularly reside in the labor area as designated by the DOL
wherein the contract work is situated, or the subregion, or the
Appalachian counties of the State wherein the contract work is
situated, except:

a. To the extent that qualified persons regularly residing in
the area are not available. 

b. For the reasonable needs of the contractor to employ
supervisory or specially experienced personnel necessary to 
assure an efficient execution of the contract work. 

c. For the obligation of the contractor to offer employment to
present or former employees as the result of a lawful collective 
bargaining contract, provided that the number of nonresident 
persons employed under this subparagraph (1c) shall not 
exceed 20 percent of the total number of employees employed 
by the contractor on the contract work, except as provided in 
subparagraph (4) below. 

2. The contractor shall place a job order with the State
Employment Service indicating (a) the classifications of the
laborers, mechanics and other employees required to perform
the contract work, (b) the number of employees required in
each classification, (c) the date on which the participant
estimates such employees will be required, and (d) any other
pertinent information required by the State Employment
Service to complete the job order form.  The job order may be
placed with the State Employment Service in writing or by
telephone.  If during the course of the contract work, the
information submitted by the contractor in the original job order
is substantially modified, the participant shall promptly notify
the State Employment Service.

3. The contractor shall give full consideration to all qualified
job applicants referred to him by the State Employment
Service.  The contractor is not required to grant employment to
any job applicants who, in his opinion, are not qualified to
perform the classification of work required.

4. If, within one week following the placing of a job order by
the contractor with the State Employment Service, the State
Employment Service is unable to refer any qualified job
applicants to the contractor, or less than the number
requested, the State Employment Service will forward a
certificate to the contractor indicating the unavailability of
applicants.  Such certificate shall be made a part of the
contractor's permanent project records.  Upon receipt of this
certificate, the contractor may employ persons who do not
normally reside in the labor area to fill positions covered by
the certificate, notwithstanding the provisions of subparagraph
(1c) above.

5. The provisions of 23 CFR 633.207(e) allow the
contracting agency to provide a contractual preference for the 
use of mineral resource materials native to the Appalachian 
region.   

6. The contractor shall include the provisions of Sections 1
through 4 of this Attachment A in every subcontract for work
which is, or reasonably may be, done as on-site work.
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FHWA-1273 SUPPLEMENTAL SPECIFICATION 

EQUAL EMPLOYMENT OPPORTUNITY – NOTICE TO CONTRACTORS 

Elsewhere in this contract are three Supplemental Specifications on Equal Employment Opportunity 
designated as PR-1273 Supplements.  They are (1) Specific Equal Employment Opportunity Responsibilities 
(23 U.S.C. 140), (2) Equal Employment Opportunity – Goals and Timetables, and (3) Equal Employment 
Opportunity – Federal Standards.  This notice is to clarify the responsibilities for review of compliance and 
enforcement for these separate supplemental specification requirements. 

The first of the Supplemental Specifications cited above covers the requirements for the equal 
employment opportunity program under Title 23 for which the sponsor is responsible.  The sponsor performs the 
necessary compliance review and enforcement of this supplemental Specification which is applicable to all 
contractors holding Federal-aid highway contracts. 

The latter two Supplemental Specifications are for the specific equal opportunity requirements for 
Executive Order 11246 which is the sole responsibility of the Office of Federal Contract Compliance Programs 
(OFCCP), Department of Labor.  Review and enforcement under these Supplemental Specifications is 
performed by OFCCP. 

OFCCP has, under Paragraph 8 of the EEO Federal Standards Supplemental Specification, recognized the 
Arkansas AGC Heavy Highway Affirmative Action Plan as meeting the provisions of that Supplemental 
Specification and Supplemental Specification (2) cited above.  With this recognition, those contractors signatory 
to the AGC Plan have been waived from individual review by OFCCP.  However, OFCCP retains the right to 
review any such contractors whenever circumstances warrant.  Also, contractors non-signatory to the AGC Plan 
are subject to OFCCP review under EO 11246. 

ARDOT and OFCCP have agreed to work towards eliminating duplicative reviews on individual 
contractors; however, each agency may make reviews at any time notwithstanding the cited agreement. 
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FHWA-1273 SUPPLEMENTAL SPECIFICATION 

SPECIFIC EQUAL EMPLOYMENT OPPORTUNITY RESPONSIBILITIES 
(23 U.S.C. 140) 

1. General.

a. Equal employment opportunity 
requirements not to discriminate and to take 
affirmative action to assure equal employment 
opportunity as required by Executive Order 11246 
and Executive Order 1137S are set forth in Required 
Contract Provisions (Form FHWA-1273 and 
Supplements) and these Special Provisions which 
are imposed pursuant to Section 140 of Title 23, 
U.S.C., as established by Section 22 of the Federal-
Aid Highway Act of 1968.  The requirements set 
forth in these Special Provisions shall constitute the 
specific affirmative action requirements for project 
activities under this contract and supplement the 
equal employment opportunity requirements set 
forth in the Required Contract Provisions.  The 
initial measure of the contractor's good faith efforts 
to comply with these Special Provisions shall be its 
efforts to meet the goals set forth in the 'Notice of 
Requirement for Affirmative Action to Ensure Equal 
Employment Opportunity (Executive Order 11246)' 
for minority and female participation expressed in 
percentage terms for the contractor's work force in 
each trade on this project. 

b. The contractor will work with the sponsor
and the Federal Government in carrying out equal 
employment opportunity obligations and in their 
review of his/her activities under the contract. 

c. The contractor and all his/her
subcontractors holding subcontracts not including 
material suppliers, of $10,000 or more, will comply 
with the following minimum specific requirement 
activities of equal employment opportunity: (The 
equal employment opportunity requirements of 
Executive Order 11246, as set forth in Volume 6, 
Chapter 4, Section 1, Subsection I of the Federal-
Aid Highway Program Manual, are applicable to 
material suppliers as well as contractors and 
subcontractors.) The contractor will include these 
requirements in every subcontract of $10,000 or 
more with such modification of language as is 
necessary to make them binding on the 
subcontractor. 

2. Equal Employment Opportunity Policy.

The contractor will accept as his operating policy the 
following statement which is designed to further the 
provision of equal employment opportunity to all 
persons without regard to their race, color, religion, 
sex, age, disability, or national origin, and to 
promote the full realization of equal employment 
opportunity through a positive continuing program: 

It is the policy of this Company to assure that 
applicants are employed, and that employees are 
treated during employment without regard to their 
race, color, religion, sex, age, disability, or national 
origin.  Such action shall include: employment, 
upgrading, demotion, or transfer, recruitment or 
recruitment advertising; layoff or termination; rates 
of pay or other forms of compensation; and selection 
for training, including apprenticeship, 
preapprenticeship, and/or on-the-job training. 

3. Equal Employment Opportunity Officer.

The contractor will designate and make known to the 
sponsor contracting officers an equal employment 
opportunity officer (hereinafter referred to as the 
EEO Officer) who will have the responsibility for 
and must be capable of effectively administering and 
promoting an active contractor program of equal 
employment opportunity and who must be assigned 
adequate authority and responsibility to do so. 

4. Dissemination of Policy.

a. All members of the contractor's staff who
are authorized to hire, supervise, promote, and 
discharge employees, or who recommend such 
action, or who are substantially involved in such 
action, will be made fully cognizant of, and will 
implement, the contractor's equal employment 
opportunity policy and contractual responsibilities to 
provide equal employment opportunity in each grade 
and classification of employment.  To ensure that the 
above agreement will be met, the following actions 
will be taken as a minimum: 
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FHWA-1273 SUPPLEMENTAL SPECIFICATION 

SPECIFIC EQUAL EMPLOYMENT OPPORTUNITY RESPONSIBILITIES 
(23 U.S.C. 140) 

(1) Periodic meetings of supervisory
and personnel office employees will be conducted 
before the start of work and then not less often than 
once every six months, at which time the contractor's 
equal employment opportunity policy and its 
implementation will be reviewed and explained. 
The meetings will be conducted by the EEO Officer 
or other knowledgeable company official. 

(2) All new supervisory or personnel
office employees will be given a thorough 
indoctrination by the EEO Officer or other 
knowledgeable company official covering all major 
aspects of the contractor's equal employment 
opportunity obligations within thirty days following 
their reporting for duty with the contractor. 

(3) All personnel who are engaged in
direct recruitment for the project will be instructed 
by the EEO Officer or appropriate company official 
in the contractor's procedures for locating and hiring 
minority and female employees. 

b. In order to make the contractor's equal
employment opportunity policy known to all 
employees, prospective employees and potential 
sources of employees, i.e., schools, employment 
agencies, labor unions (where appropriate), college 
placement officers, etc., the contractor will take the 
following actions: 

(1) Notices and posters setting forth the
contractor's equal employment opportunity policy 
will be placed in areas readily accessible to 
employees, applicants for employment, and potential 
employees. 

(2) The contractor's equal employment
opportunity policy and the procedures to implement 
such policy will be brought to the attention of 
employees by means of meetings, employee 
handbooks, or other appropriate means. 

5. Recruitment

a. When advertising for employees, the
contractor will include in all advertisements for 
employees the notation: 'An Equal Opportunity 

Employer.' All such advertisements will be 
published in newspapers or other publications 
having a large circulation among minority groups in 
the area from which the project work force would 
normally be derived. 

b. The contractor will, unless precluded by a
valid bargaining agreement, conduct systematic and 
direct recruitment through public and private 
employee referral sources likely to yield qualified 
minority and female applicants, including, but not 
limited to, State employment agencies, schools. 
colleges, and minority group organizations.  To meet 
this requirement, the contractor will, through his 
EEO Officer, identify sources of potential minority 
and female employees, and establish with such 
identified sources procedures whereby minority and 
female applicants may be referred to the contractor 
for employment consideration. 

In the event the contractor has a valid bargaining 
agreement providing for exclusive hiring hall 
referrals, he is expected to observe the provisions of 
that agreement to the extent that the system permits 
the contractor's compliance with equal employment 
opportunity contract provisions. (The U.S. 
Department of Labor has held that where 
implementation of such agreements has the effect of 
discriminating against minorities or women, or 
obligates the contractor to do the same, such 
implementation violates Executive Order 11246, as 
amended.) 

c. The contractor will encourage his present
employees to refer minority and female applicants 
for employment by posting appropriate notices or 
bulletins in areas accessible to all such employees. 
In, addition, information and procedures with regard 
to referring minority and female applicants will be 
discussed with employees. 

6. Personnel Actions.

Wages, working conditions, and employee benefits 
shall be established and administered, and personnel 
actions of every type, including hiring, upgrading, 
promotion, transfer, demotion, layoff, and 
termination, shall be taken without regard to race, 
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SPECIFIC EQUAL EMPLOYMENT OPPORTUNITY RESPONSIBILITIES 
(23 U.S.C. 140) 

color, religion, sex, age, disability, or national 
origin.  The following procedures shall be followed: 

a. The contractor will conduct periodic
inspections of project sites to insure that working 
conditions and employee facilities do not indicate 
discriminatory treatment of project site personnel. 

b. The contractor will periodically evaluate
the spread of wages paid within each classification 
to determine any evidence of discriminatory wage 
practices. 

c. The contractor will periodically review
selected personnel actions in depth to determine 
whether there is evidence of discrimination.  Where 
evidence is found, the contractor will promptly take 
corrective action.  If the review indicates that the 
discrimination may extend beyond the actions 
reviewed, such corrective action shall include all 
affected persons. 

d. The contractor will promptly investigate
all complaints of alleged discrimination made to the 
contractor in connection with his obligations under 
this contract, will attempt to resolve such 
complaints, and will take appropriate corrective 
action within a reasonable time.  If the investigation 
indicates that the discrimination may affect persons 
other than the complainant, such corrective action 
shall include such other persons.  Upon completion 
of each investigation, the contractor will inform 
every complainant of all of his avenues of appeal. 

7. Training and Promotion.

a. The contractor will assist in locating,
qualifying, and increasing the skills of minority 
group and women employees and applicants for 
employment. 

b. Consistent with the contractor's work
force requirements and as permissible under Federal 
and State regulations, the contractor shall make full 
use of training programs, i.e., apprenticeship and on-
the-job training programs for the geographical area 
of contract performance.  Where feasible, 25 percent 
of apprentices or trainees in each occupation shall be 
in their first year of apprenticeship or training, In the 

event the Optional Training Special Provision is 
provided under this contract, this subparagraph will 
be superseded by that Special Provision. 

c. The contractor will advise employees and
applicants for employment of available training 
programs and entrance requirements for each. 

d. The contractor will periodically review the
training and promotion potential of minority group 
and women employees and will encourage eligible 
employees to apply for such training and promotion. 

8. Unions.

If the contractor relies in whole or in part upon 
unions as a source of employees, the contractor will 
use his/her best efforts to obtain the cooperation of 
such unions to increase opportunities for minority 
groups and women within the union and to effect 
referrals by such unions of minority and female 
employees.  Actions by the contractor either directly 
or through a contractor's association acting as agent 
will include the procedures set forth below, 

a. The contractor will use best efforts to
develop, in cooperation with the unions, joint 
training programs aimed toward qualifying more 
minority group members and women for 
membership in the unions and increasing the skills 
of minority group employees and women so that 
they may qualify for higher paying employment. 

b. The contractor will use best efforts to
incorporate an equal employment opportunity clause 
into each union agreement to the end that such union 
will be contractually bound to refer applicants 
without regard to their race, color, religion, sex, age, 
disability, or national origin. 

c. The contractor is to obtain information as
to the referral practices and policies of the labor 
union, except that to the extent such information is 
within the exclusive ion of the labor union and such 
labor union refuses to furnish such information to 
the contractor, the contractor shall so certify to the 
sponsor and shall set forth what efforts have been 
made to obtain such information. 
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d. In the event the union is unable to provide
the contractor with a reasonable flow of minority 
and women referrals within the time limit set forth in 
the collective bargaining agreement, the contractor 
will, through independent recruitment efforts, fill the 
employment vacancies without regard to race, color, 
religion, sex, age, disability, or national origin, 
making full efforts to obtain qualified and/or 
qualifiable minority group persons and women. (The 
U.S. Department of Labor has held that it shall be no 
excuse that the union with which the contractor has a 
collective bargaining agreement providing for 
exclusive referral failed to refer minority 
employees.) In the event the union referral practice 
prevents the contractor from meeting the obligations 
pursuant to Executive Order 11246, as amended, and 
these special provisions, such contractor shall 
immediately notify the sponsor. 

9. Subcontracting.

a. The contractor's attention is called to the
Special Provision on Disadvantaged Business 
Enterprises in Federal-Aid Highway Construction. 

b. The contractor will use his best efforts to
ensure subcontractor compliance with their equal 
employment opportunity obligations. 

10. Records and Reports.

a. The contractor will keep such records as
are necessary to determine compliance with the 
contractor's equal employment opportunity 
obligations.  The records kept by the contractor will 
be designed to indicate: 

(1) the number of minority and non-
minority group members and women employed in 
each work classification on the project, 

(2) the progress and efforts being made
in cooperation with unions to increase employment 
opportunities for minorities and women (applicable 
only to contractors who rely in whole or in part on 
unions as a source of their work force), 

(3) the progress and efforts being made
in locating, hiring, training, qualifying, and 
upgrading minority and female employees, and 

(4) the progress and efforts being made
in securing the services of Disadvantaged Business 
Enterprises or subcontractors or subcontractors with 
meaningful minority and female representation 
among their employees. 

b. All such records must be retained for a
period of three years following completion of the 
contract work and shall be available at reasonable 
times and places for inspection by authorized 
representatives of the sponsor and the Federal 
Highway Administration. 

c. The contractors will submit an annual
report to the State Highway agency each July for the 
duration of the project, indicating the number of 
minority, women, and non-minority group 
employees currently engaged in each work 
classification required by the contract work.  Ibis 
information is to be reported on Form PR 1391. 

11. Corrective Action Plans.

The contractor understands that a designated 
representative of the sponsor will periodically 
review compliance by the contractor with all 
contractual provisions incorporated pursuant to 
Executive Order 11246, as amended, and Federal 
Highway Administration Equal Employment 
Opportunity Special Provisions implementing the 
Federal-Aid Highway Act of 1968, where 
applicable. 

In the event that the designated representative of the 
sponsor finds that the contractor has failed to comply 
with any of the aforementioned contractual 
provisions, he will notify the contractor of this 
finding in writing A declaration of default will result 
in the suspension of all future payments.  No 
declaration of default will be made if the sponsor 
and the contractor formally agree to enter into a 
corrective action plan setting out the specified steps 
and timetables the contractor will be contractually 
obligated to perform in order to re-establish his 
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SPECIFIC EQUAL EMPLOYMENT OPPORTUNITY RESPONSIBILITIES 
(23 U.S.C. 140) 

compliance.  'Ibis collective action plan, in order to 
be accepted by the sponsor, shall include the 
following mandatory enforcement language: 

“If, at any time in the future, the Office of Federal 
Contract Compliance Programs or the Federal 
Highway Administration or the Arkansas State 
Highway Commission or their successor(s) believe 
that (name of contractor) has violated any portion of 
this agreement, (name of contractor) shall be 
promptly notified of the fact in writing.  This 
notification shall include a statement of the facts and 
circumstances relied upon in forming that belief.  In 
addition, the notification shall provide (name of 
contractor) with 15 days to respond in writing to the 
notification except where the Office of Federal 
Contract Compliance Programs, the Federal 
Highway Administration or the Arkansas State 
Highway Commission alleges that such delay would 
result in irreparable injury.  It is understood that 
enforcement proceedings for violation of this 
agreement may be initiated at any time after the 15-
day period has elapsed (or sooner if irreparable 
injury is alleged) without issuance of a show cause 
notice.” 

“It is recognized that where the Office of Federal 
Contract Compliance Programs and/or the Federal 
Highway Administration and/or the Arkansas State 
Highway Commission believes that (name of 
contractor) has breached this agreement, evidence 
regarding the entire scope of (name of contractor) 
alleged noncompliance from which this agreement 
resulted, in addition to evidence regarding (name of 
contractor) alleged violation of this agreement, may 
be introduced at the enforcement proceeding.” 

“Violation of this agreement may subject (name of 
contractor) to sanctions pursuant to the Arkansas 
State Highway Commission contract administration 
procedures.  It is further recognized that liability for 
violation of this agreement may also subject (name 
of contractor) to sanctions set forth in Section 209 of 
Executive Order 11246, as amended, and/or 
appropriate relief.” 

The contractor will submit quarterly reports to the 
sponsor as a result of any deficiencies cited during 
an equal employment opportunity compliance 

review.  The reports will indicate the affirmative 
action steps taken to correct the deficiencies. 
Instructions for submission of the reports will be 
furnished by the Equal Employment Opportunity 
Section. 
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EQUAL EMPLOYMENT OPPORTUNITY – GOALS & TIMETABLES 

NOTICE OF REQUIREMENT FOR AFFIRMATIVE 
ACTION TO ENSURE EQUAL EMPLOYMENT 
OPPORTUNITY (EXECUTIVE ORDER 11246) 

1. The Bidder's attention is called to the 'Equal Opportunity Clause' and the ‘Standard Federal Equal
Employment Specifications’ set forth herein.

2. The goals and timetables for minority and female participation, expressed in percentage terms for the
contractor’s aggregate workforce in each trade on all construction work in covered area, are as follows:

MINORITIES 
COUNTY 

Arkansas 16.4% Lee 26.5% 
Ashley 16.4% Lincoln 16.4% 
Baxter 3.3% Little River 19.7% 
Benton 3.3% Logan 6.6% 
Boone 3.3% Lonoke 16.4% 
Bradley 16.4% Madison 3.3% 
Calhoun 16.4% Marion 3.3% 
Carroll 3.3% Miller 19.7% 
Chicot 16.4% Mississippi 26.5% 
Clark 16.4% Monroe 16.4% 
Clay 26.5% Montgomery 16.4% 
Cleburne 16.4% Nevada 20.2% 
Cleveland 16.4% Newton 3.3% 
Columbia 20.2% Ouachita 16.4% 
Conway 16.4% Perry 16.4% 
Craighead 26.5% Phillips 26.5% 
Crawford 5.6% Pike 20.2% 
Crittenden 32.3% Poinsett 26.5% 
Cross 26.5% Polk 6.6% 
Dallas 16.4% Pope. 16.4% 
Desha 16.4% Prairie 16.4% 
Drew 16.4% Pulaski 15.7% 
Faulkner 16.4% Randolph 26.5% 
Franklin 6.6% Saline 15.7% 
Fulton 16.4% Scott 6.6% 
Garland 16.4% Searcy 3.3% 
Grant 16.4% Sebastian 5.6% 
Greene 26.5% Sevier 20.2% 
Hempstead 20.2% Sharp 16.4% 
Hot Spring 16.4% Stone 16.4% 
Howard - 20.2% St. Francis 26.5% 
Independence 16.4% Union 16.4% 
Izard 16.4% Van Buren 16.4% 
Jackson 16.4% Washington 3.3% 
Jefferson 31.2% White 16.4% 
Johnson 16.4% Woodruff 16.4% 
Lafayette 20.2% Yell 16.4% 
Lawrence 26.5% 

FEMALES 
Statewide – 6.9% 
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FHWA-1273 SUPPLEMENTAL SPECIFICATION 

EQUAL EMPLOYMENT OPPORTUNITY – GOALS & TIMETABLES 

NOTICE OF REQUIREMENT FOR AFFIRMATIVE 
ACTION TO ENSURE EQUAL EMPLOYMENT 
OPPORTUNITY (EXECUTIVE ORDER 11246) 

These goals are applicable to all the Contractor's construction work (whether or not it is Federal or federally 
assisted) performed in the covered area. If the contractor performs construction work in a geographical area 
located outside of the covered area, it shall apply the goals established for such geographical area where the work 
is actually performed.  With regard to this second area, the Contractor also is subject to the goals for both its 
federally involved and nonfederally involved construction. 

The Contractor’s compliance with the Executive Order and the regulations in 41 CFR Part 60-4 shall be based on 
its implementation of the Equal Opportunity Clause, specific affirmative action obligations required by the 
specifications set forth in 41 CFR 60-4.3(a), and its efforts to meet the goals.  The hours of minority and female 
employment and training must be substantially uniform throughout the length of the contract, and in each trade, 
and the Contractor shall make a good faith effort to employ minorities and women evenly on each of its projects. 
The transfer of minority or female employees or trainees from Contractor to Contractor or from project to project 
for the sole purpose of meeting the Contractor’s goals shall be a violation of the contract, the Executive Order and 
the regulations in 41 CFR Part 60-4.  Compliance with the goals will be measured against the total work hours 
performed. 

3. The Contractor shall provide written notification to the Director of the Office of Federal Contract Compliance
Programs within ten (10) working days of award of any construction subcontract in excess of $10,000 at any tier
for construction work under the contract resulting from this solicitation.  The notification shall list the name,
address, and telephone number of the subcontractor; employer identification number of the subcontractor;
estimated dollar amount of the subcontract; estimated starting and completion dates of the subcontract; and the
geographical area in which the subcontract is to be performed.

4. As used in the Notice, and in the contract resulting from this solicitation, the ‘covered area’ is as described in
the Proposal Form for this project.
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FHWA-1273 SUPPLEMENTAL SPECIFICATION 

EQUAL EMPLOYMENT OPPORTUNITY – FEDERAL STANDARDS 

STANDARD FEDERAL EQUAL EMPLOYMENT OPPORTUNITY 
CONSTRUCTION CONTRACT SPECIFICATIONS 

 (EXECUTIVE ORDER 11246) 

1. As used in these specifications:

a. “Covered area” means the geographical
area described in the solicitation from which this 
contract resulted; 

b. “Director” means Director, Office of
Federal Contract Compliance Programs United 
States Department of Labor, or any person to whom 
the Director delegates authority; 

c. “Employer identification number” means
the Federal Social Security number used on the 
Employer’s Quarterly Federal Tax Return, U.S. 
Treasury Department Form 941. 

d. “Minority” includes:

i. Black (all persons having origins in any
of the Black African racial groups not
of Hispanic origin);

ii. Hispanic (all persons of Mexican,
Puerto Rican, Cuban, Central or South
American or other Spanish Culture or
origin, regardless of race);

iii. Asian and Pacific Islander (all persons
having origins in any of the original
peoples of the Far East, Southeast Asia,
the Indian Subcontinent, or the Pacific
Islands); and

iv. American Indian or Alaskan Native (all
persons having origins in any of the
original peoples of North America and
maintaining identifiable tribal
affiliations through membership and
participation or community
identification).

2. Whenever the Contractor, or any
Subcontractor at any tier, subcontracts a portion of
the work involving any construction trade, it shall
physically include in each subcontract in excess of
$10,000 the provisions of these specifications and
the Notice which contains the applicable goals for
minority and female participation and which is set
forth in the solicitations from which this contract
resulted.

3. If the Contractor is participating (pursuant to
41 CFR 60-4.5) in a Hometown Plan approved by
the U.S. Department of Labor in the covered area
either individually or through an association, its
affirmative action obligations and on all work in the
Plan area (including goals and timetables) shall be in
accordance with that Plan for those trades which
have unions participating in the Plan.  Contractors
must be able to demonstrate their participation in
and compliance with the provisions of any such
Hometown Plan.  Each Contractor or Subcontractor
participating in an approved Plan is individually
required to comply with its obligations under the
EEO clause, and to make a good faith effort to
achieve each goal under the Plan in each trade in
which it has employees.  The overall Good Faith
performance by other Contractors or subcontractors
toward a goal in an approved Plan does not excuse
any covered Contractor’s or Subcontractor’s failure
to take good faith efforts to achieve the Plan goals
and timetables.

4. The Contractor shall implement the specific
affirmative action standards provided in paragraphs
7a through p of these specifications.  The goals set
forth in the solicitation from which this contract
resulted are expressed as percentages of the total
hours of employment and training of minority and
female utilization the Contractor should reasonably
be able to achieve in each construction trade in
which it has employees in the covered area.
Covered construction contractors performing
construction work in geographical areas where they
do not have a Federal or federally assisted
construction contract shall apply the minority and
female goals established for the geographical area
where the work is being performed.  Goals are
published periodically in the Federal Register in
notice form, and such notices may be obtained from
any Office of Federal Contract Compliance
Programs office or from Federal procurement
contracting officers.  The Contractor is expected to
make substantially uniform progress in meeting its
goals in each craft during the period specified.

5. Neither the provisions of any collective
bargaining agreement, nor the failure by a union
with whom the Contractor has a collective
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FHWA-1273 SUPPLEMENTAL SPECIFICATION 

EQUAL EMPLOYMENT OPPORTUNITY – FEDERAL STANDARDS 

STANDARD FEDERAL EQUAL EMPLOYMENT OPPORTUNITY 
CONSTRUCTION CONTRACT SPECIFICATIONS 

 (EXECUTIVE ORDER 11246) 

bargaining agreement, to refer either minorities or 
women shall excuse the Contractor’s obligations 
under these specifications, Executive Order 11246, 
or the regulations promulgated pursuant thereto. 

6. In order for the nonworking training hours of
apprentices and trainees to be counted in meeting the
goals, such apprentices and trainees must be
employed by the Contractor during the training
period, and the Contractor must have made a
commitment to employ the apprentices and trainees
at the completion of their training, subject to the
availability of employment opportunities.  Trainees
must be trained pursuant to training programs
approved by the U. S. Department of Labor.

7. The Contractor shall take specific affirmative
actions to ensure equal employment opportunity.
The evaluation of the Contractor's compliance with
these specifications shall be based upon its effort to
achieve maximum results from its actions.  The
Contractor shall document these efforts fully, and
shall implement affirmative action steps at least as
extensive as the following:

a. Ensure and maintain a working
environment free of harassment, intimidation,
and coercion at all sites, and in all facilities at
which the Contractor's employees are assigned
to work.  The Contractor, where possible, will
assign two or more women to each construction
project.  The Contractor shall specifically ensure
that all foremen, superintendents, and other on-
site supervisory personnel are aware of and carry
out the Contractor's obligation to maintain such
a working environment, with specific attention
to minority or female individuals working at
such sites or in such facilities.

b. Establish and maintain a current list of
minority and female recruitment sources,
provide written notification to minority and
female recruitment sources and to community
organizations when the Contractor or its unions
have employment opportunities available, and
maintain a record of the organizations'
responses.

c. Maintain a current file of the names,
addresses and telephone numbers of each
minority and female off-the-street applicant and
minority or female referral from a union, a
recruitment source or community organization
and of what action was taken with respect to
each such individual.  If such individual was
sent to the union hiring hall for referral and was
not referred back to the Contractor by the union
or, if referred, not employed by the Contractor,
this shall be documented in the file with the
reason therefor, along with whatever additional
actions the Contractor may have taken.

d. Provide immediate written notification to
the Director when the union or unions with
which the Contractor has a collective bargaining
agreement has not referred to the Contractor a
minority person or woman sent by the
Contractor, or when the Contractor has other
information that the union referral process has
impeded the Contractor's efforts to meet its
obligations.

e. Develop on-the-job training opportunities
and/or participate in training programs for the
area which expressly include minorities and
women, including upgrading programs and
apprenticeship and trainee programs relevant to
the Contractor's employment needs, especially
those programs funded or approved by the
Department of Labor.  The Contractor shall
provide notice of these programs to the sources
compiled under 7b above.

f. Disseminate the Contractor's EEO policy
by providing notice of the policy to unions and
training programs and requesting their
cooperation in assisting the Contractor in
meeting its EEO obligations; by including it in
any policy manual and collective bargaining
agreement; by publicizing it in the company
newspaper, annual report, etc.; by specific
review of the policy with all management
personnel and with all minority and female
employees before the start of work and then not
less often than once every six months; and by
posting the company EEO policy on bulletin
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EQUAL EMPLOYMENT OPPORTUNITY – FEDERAL STANDARDS 

STANDARD FEDERAL EQUAL EMPLOYMENT OPPORTUNITY 
CONSTRUCTION CONTRACT SPECIFICATIONS 

 (EXECUTIVE ORDER 11246) 

boards accessible to all employees at each 
location where construction work is performed. 

g. Review the company's EEO policy and
affirmative action obligations under these
specifications with all employees having any
responsibility for hiring, assignment, layoff,
termination or other employment decisions
including specific review of these items with on-
site supervisory personnel such as
Superintendents, General Foreman, etc., prior to
the initiation of construction work at any job site
and then not less often than once every six
months.  A written record shall be made and
maintained identifying the time and place of
these meetings, persons attending, subject matter
discussed, and disposition of the subject matter.

h. Disseminate the Contractor's EEO policy
externally by including it in any advertising in
the news media, specifically including minority
and female news media, and providing written
notification to and discussing the Contractor's
EEO policy with other Contractors and
Subcontractors with whom the Contractor does
or anticipates doing business.

i. Direct its recruitment efforts, both oral
and written, to minority, female and community
organizations, to schools with minority and
female students and to minority and female
recruitment and training organizations serving
the Contractor's recruitment area and
employment needs.  Not later than one month
prior to the date for the acceptance of
applications for apprenticeship or other training
by any recruitment source, the Contractor shall
send written notification to organizations such as
the above describing the openings, screening
procedures, and test to be used in the selection
process.

j. Encourage present minority and female
employees to recruit other minority persons and
women and, where reasonable, provide after
school, summer and vacation employment to
minority and female youth both on the site and
in other areas of a Contractor's workforce.

k. Validate all tests and other selection
requirements where there is an obligation to do
so under 41 CFR Part 60-3.

l. Conduct, at least annually, an inventory
and evaluation at least of all minority and female
personnel for promotional opportunities and
encourage these employees to seek or to prepare
for, through appropriate training, etc., such
opportunities.

m. Ensure that seniority practices, job
classifications, work assignments and other
personnel practices, do not have a discriminatory
effect by continually monitoring all personnel
and employment related activities to ensure that
the EEO policy and the Contractor's obligations
under these specifications are being carried out.

n. Ensure that all facilities and company
activities are nonsegregated except that separate
or single-user toilet and necessary changing
facilities shall be provided to assure privacy
between the sexes.

o. Document and maintain a record of all
solicitations of offers for subcontracts from
disadvantaged business enterprise construction
contractors and suppliers, including circulation
of solicitations to minority and female contractor
associations and other business associations.

p. Conduct a review, at least annually, of all
supervisors' adherence to and performance under
the Contractor's EEO policies and affirmative
action obligations.

8. Contractors are encouraged to participate in
voluntary associations which assist in fulfilling one
or more of their affirmative action obligations (7a
through p).  The efforts of a contractor association,
joint contractor-union, contractor community, or
other similar group of which the contractor is a
member and participant, may be asserted as fulfilling
any one or more of its obligations under 7a through
p of these Specifications provided that the contractor
actively participates in the group, makes every effort
to assure that the group has a positive impact on the
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employment of minorities and women in the 
industry, ensures that the concrete benefits of the 
program are reflected in the Contractor's minority 
and female workforce participation, makes a good 
faith effort to meet its individual goals and 
timetables, and can provide access to documentation 
which demonstrates the effectiveness of actions 
taken on behalf of the Contractor.  The obligation to 
comply, however, is the Contractor's and failure of 
such a group to fulfill an obligation shall not be a 
defense for the Contractor's noncompliance. 

9. A single goal for minorities and a separate
single goal for women have been established.  The
Contractor, however, is required to provide equal
employment opportunity and to take affirmative
action for all minority groups, both male and female,
and all women, both minority and non-minority.
Consequently, the Contractor may be in violation of
the Executive Order if a particular group is
employed in a substantially disparate manner (for
example, even thou-h the Contractor has achieved its
goals for women generally, the Contractor may be in
violation of the Executive Order if a specific
minority group of women is underutilized).

10. The Contractor shall not use the goals and
timetables or affirmative action standards to
discriminate against any person because of race,
color, religion, sex, national origin, age or disability.

11. The Contractor shall not enter into any
Subcontract with any person or firm debarred from
Government contracts pursuant to Executive
Order 11246.

12. The Contractor shall carry out such sanctions
and penalties for violation of these specifications
and of the Equal Employment Opportunity Clause,
including suspension, termination and cancellation
of existing subcontracts as may be imposed or
ordered pursuant to Executive Order 11246, as
amended, and its implementing regulations, by the
Office of Federal Contract Compliance Programs.
Any Contractor who fails to carry out such sanctions
and penalties shall be in violation of these
specifications and Executive Order 11246, as
amended.

13. The Contractor, in fulfilling its obligations
under these specifications, shall implement specific
affirmative action steps, at least as extensive as those
standards prescribed in paragraph 7 of these
specifications, so as to achieve maximum results
from its efforts to ensure equal employment
opportunity. If the Contractor fails to comply with
the requirements of the Executive Order, the
implementing regulations, or these specifications,
the Director shall proceed in accordance with
41 CFR 60-4.8.

14. The Contractor shall designate a responsible
official to monitor all employment related activity to
ensure that the company EEO policy is being carried
out, to submit reports relating to the provisions
hereof as may be required by the Government and to
keep records.  Records shall at least include for each
employee the name, address, telephone numbers,
construction trade, union affiliation if any, employee
identification number when assigned, social security
number, race, sex, status (e.g., mechanic, apprentice,
trainee. helper, or laborer), dates of changes in
status, hours worked per week in the indicated trade,
rate of pay, and locations at which the work was
performed.  Records shall be maintained in an easily
understandable and retrievable form; however, to the
degree that existing records satisfy this requirement,
contractors shall not be required to maintain separate
records.

15. Nothing herein provided shall be construed as
a limitation upon the application of other laws which
establish different standards of compliance or upon
the application of requirements for the hiring of local
or other area residents (e.g., those under the Public
Works Employment Act of 1977 and the
Community Development Block Grant Program).

16. In addition to the reporting requirements set
forth elsewhere in this contract, the contractor and
the subcontractors holding subcontracts not
including material suppliers, of $10,000 or more,
shall submit for every month of July during which
work is performed employment data as contained
under Form PR-1391 (Appendix C to 23 CFR,
Part 230), and in accordance with the instructions
included thereon.
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POSTERS AND NOTICES REQUIRED FOR FEDERAL-AID PROJECTS 

POSTER OR DOCUMENT REQUIRED REQUIRED BY WHERE TO OBTAIN 

1. Equal Employment Opportunity is the Law U.S. Department of Labor 
(OFCCP) 

ARDOT Resident Engineer 

2. “EEO is the Law” Poster Supplement U.S. Department of Labor 
(OFCCP) 

ARDOT Resident Engineer 

3. Company EEO Policy
(prepared by the Contractor on the Company’s letterhead)

U. S. Department of Labor 
(OFCCP) 

*Union Contractors Only

Contractor to Prepare: 

a. EEO policy statement.
b. Notice encouraging employees to refer

minority and female applicants for
employment.

c. Notice informing employees of an
available training program and the
entrance requirements.

d. Complaint procedures
e. Notice identifying company EEO officer by name,

including address and telephone number where
EEO officer can be located.

f. Work environment statement.
g. Certification of nonsegregated facilities

*h. Notice to unions disseminating EEO commitments
and responsibilities and requesting their 
cooperation. 

4. Current Wage Rates (PR-1273 Supplement)
or SS Revisions of PR-1273 for Off-System
Projects

U. S. Department of Labor Contained in contract.  Extra copies may be obtained 
from Program Management Division – ARDOT 
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POSTERS AND NOTICES REQUIRED FOR FEDERAL-AID PROJECTS 

POSTER OR DOCUMENT REQUIRED REQUIRED BY WHERE TO OBTAIN 

5. “Employee Rights Under the Davis-Bacon Act”
(WH 1321)

U. S. Department of Labor ARDOT Resident Engineer 

6. “Employee Rights Under the Davis-Bacon Act”
(WH 1321 SPA)

U. S. Department of Labor ARDOT Resident Engineer 

7. Minimum Wage Rate (WH 1088) U. S. Department of Labor ARDOT Resident Engineer 

8. “NOTICE” Federal Aid Projects
(PR-1022)

U. S. Department of Transportation 
(FHWA) 

ARDOT Resident Engineer 

9. Job Safety and Health Protection
OSHA 3165

U. S. Department of Labor 
(OSHA) 

ARDOT Resident Engineer 

10. Job Safety and Health Protection
OSHA 3167

U. S. Department of Labor 
(OSHA) 

ARDOT Resident Engineer 

11. Emergency Phone Numbers of Doctors, Hospital and
Ambulance near Job Site for referring injured employees.

U. S. Department of Labor 
(OSHA) 

ARDOT Resident Engineer 

12. WCC Form AR-P
Workers Compensation Notice and Instructions to Employers
and Employees

Self-Insurer

State of Arkansas 

State of Arkansas 

Insurance Carrier 

Administrator - Self-Insured Group 
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POSTERS AND NOTICES REQUIRED FOR FEDERAL-AID PROJECTS 

POSTER OR DOCUMENT REQUIRED REQUIRED BY WHERE TO OBTAIN 

13. Log and Summary of Occupational Injuries and Illnesses
(OSHA Form 300).
The Summary portion must be posted from February 1 to
April 30, of the year following the year covered by the form.

U. S. Department of Labor 
(OSHA) 
Public Law 91-596 

ARDOT Resident Engineer 

14. Family and Medical Leave Act of 1993
(WH-1420)
Employers who employ 50 or more employees for at least 20
workweeks in the current or preceding calendar year.

U. S. Department of Labor ARDOT Resident Engineer 

15. Employee Polygraph Protection Act (WH-1462) U. S. Department of Labor ARDOT Resident Engineer 

16. Your Rights Under USERRA (The Uniformed Services
Employment and Reemployment Rights Act)

U. S. Department of Labor ARDOT Resident Engineer 

17. Arkansas Department of Labor Notice to Employer &
Employee

Arkansas Department of Labor ARDOT Resident Engineer 

18. Pay Transparency Nondiscrimination Provision U.S. Department of Labor 
(OFCCP) 

ARDOT Resident Engineer 
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CITY OF NORTH LITTLE ROCK

SUPPLEMENT TO PROPOSAL 

ANTI-COLLUSION AND DEBARMENT CERTIFICATION 

FAILURE TO EXECUTE AND SUBMIT THIS CERTIFICATION SHALL RENDER THIS BID 
NONRESPONSIVE AND NOT ELIGIBLE FOR AWARD CONSIDERATION. 

As a condition precedent to the acceptance of the bidding document for this project, the bidder shall file 
this Affidavit executed by, or on behalf of the person, firm, association, or corporation submitting 
the bid.  The original of this Affidavit shall be filed with the City of North 
Little Rock at the time proposals are submitted. 

A F  F I  D A V I  T

I hereby certify, under penalty of perjury under the laws of the United States and/or the State of 
Arkansas, that the bidder listed below has not, either directly or indirectly, entered into any agreement, 
participated in any collusion, or otherwise taken any action in restraint of free competitive bidding in 
connection with the submitted bid for this project, is not presently barred from bidding in any other 
jurisdiction as a result of any collusion or any other action in restraint of free competition, and that the 
foregoing is true and correct. 

Further, that except as noted below, the bidder, or any person associated therewith in the capacity of 
owner, partner, director, officer, principal investigator, project director, manager, auditor, or any 
position involving the administration of Federal funds: 

a. is not currently under suspension, debarment, voluntary exclusion, or determination of ineligibility
by any Federal agency;

b. has not been suspended, debarred, voluntarily excluded or determined ineligible by any Federal
agency within the past 3 years;

c. does not have a proposed debarment pending; and

d. has not been indicted, convicted, or had an adverse civil judgment rendered by a court of competent
jurisdiction in any matter involving fraud or official misconduct within the past 3 years.
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CITY OF NORTH LITTLE ROCK

SUPPLEMENT TO PROPOSAL 

ANTI-COLLUSION AND DEBARMENT CERTIFICATION 

FAILURE TO EXECUTE AND SUBMIT THIS CERTIFICATION SHALL RENDER THIS BID 
NONRESPONSIVE AND NOT ELIGIBLE FOR AWARD CONSIDERATION. 

EXCEPTIONS: 

APPLIED TO INITIATING AGENCY DATES OF ACTION 

Exceptions will not necessarily result in denial of award, but will be considered in determining bidder 
responsibility.  Providing false information may result in criminal prosecution or administrative 
sanctions. 

Job No. 
(Name of Bidder) 

F.A.P. No. 
(Signature) 

(Date Executed) (Title of Person Signing) 

The following Notary Public certification is OPTIONAL and may or may not be completed at the 
contractor's discretion. 

State of        ___________________________ ) 
County of   ___________________________ )ss. 

_______________________________________, being duly sworn, deposes and says that he is 

_______________________________________ of __________________________________________ 
    (Title)                                                                                                   (Name of Bidder) 

and that the above statements are true and correct. 

Subscribed and Sworn to before me this _____ day of ____________________, 20_____.  
My commission expires:______________________________________ 

______________________________________________ 
(Notary Public) 

(NOTARY SEAL) 
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CITY OF NORTH LITTLE ROCK

SUPPLEMENT TO PROPOSAL 

C E R T I F I C A T I O N 

The prospective contractor certifies, by signing and submitting this proposal, to the best of his or her 
knowledge and belief, that: 

1 No Federal appropriated funds have been paid or will be paid, by or on his or her behalf, to any 
person for influencing or attempting to influence an officer or employee of any Federal agency, a 
Member of Congress, an officer or employee of Congress, or any employee of a Member of 
Congress in connection with the awarding of any Federal contract, the making of any Federal 
grant, the making of any Federal loan, the entering into of any cooperative agreement, and the 
extension, continuation, renewal, amendment, or modification of any Federal contract, grant, loan, 
or cooperative agreement. 

2 If any funds other than Federal appropriated funds have been paid or will be paid to any person for 
influencing or attempting to influence an officer or employee of any Federal agency, a Member of 
Congress, an officer or employee of Congress, or an employee of a Member of Congress in 
connection with this Federal-Aid contract, the prospective contractor shall complete and submit 
Standard Form-LLL, "Disclosure of Lobbying Activities", in accordance with its instructions. 
(Available from Arkansas Department of Transportation, Program Management Division). 

This Certification is a material representation of fact upon which reliance was placed when this 
transaction was made or entered into.  This Certification is a prerequisite for making or entering into this 
transaction imposed by Section 1352, Title 31, U. S. Code. 

During the period of performance of this contract, the contractor and all lower tier subcontractors must 
file a Form-LLL at the end of each calendar year quarter in which there occurs any event that requires 
disclosure or that materially affects the accuracy of the information contained in any previously filed 
disclosure form.  Any person who fails to file the required Certification shall be subject to a civil penalty 
of not less than $10,000 and not more than $100,000 for each failure. 

The prospective contractor also agrees by submitting his or her proposal that he or she shall require that 
the language of this Certification be included in all lower tier subcontracts which exceed $100,000 and 
that all such subcontractors shall certify and disclose accordingly. 
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CITY OF NORTH LITTLE ROCK

SUPPLEMENT TO PROPOSAL 

C E R T I F I C A T I O N 

THIS CERTIFICATION SHALL BE COMPLETED BY THE BIDDER AS PART 
OF THIS PROPOSAL 

The bidder _______________________________, proposed subcontractor _______________________, 

hereby certifies that he has  ________, has not ________, participated in a previous contract 

or subcontract subject to the equal opportunity clause, as required by Executive Orders 10925, 

11114, or 11246, and that he has ________, has not ________, filed with the Joint Reporting 

Committee, the Director of the Office of Federal Contract Compliance, a Federal Government 

contracting or administering agency, or the former President's Committee on Equal Employment 

Opportunity, all reports due under the applicable filing requirements. 

(Currently, Standard Form 100 [EEO-1] is the only report required by the Executive Orders or their 
implementing regulations.) 

JOB NO. 
(Company) 

F.A.P. NO. By: 
(Signature) 

(Date Executed) (Title of Person Signing) 

NOTE:  The above certification is required by the Equal Employment Opportunity Regulations of the 
Secretary of Labor (41 CFR 60-1.7 (b) (1)), and must be submitted by bidders and proposed 
subcontractors only in connection with contracts and subcontracts which are subject to the equal 
opportunity clause.  Contracts and subcontracts which are exempt from the equal opportunity clause are 
set forth in 41 CFR 60-1.5. (Generally only contracts or subcontracts of $10,000 or under are exempt.) 

Proposed prime contractors and subcontractors who have participated in a previous contract or 
subcontract subject to the Executive Orders and have not filed the required reports should note that 
41 CFR 60-1.7 (b) (1) prevents the award of contracts and subcontracts unless such contractor submits a 
report covering the delinquent period or such other period specified by the Federal Highway 
Administration or by the Director, Office of Federal Contract Compliance, U. S. Department of Labor. 
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ARKANSAS DEPARTMENT OF TRANSPORTATION 

SPECIAL PROVISION 

CARGO PREFERENCE ACT REQUIREMENTS 

The requirements of the Cargo Preference Act (CPA) and implementing regulations (46 CFR 
381.7(a)-(b)) are applicable to this contract.  For additional information, see the FHWA’s web page: 

https://www.fhwa.dot.gov/construction/cqit/cargo.cfm 

https://www.fhwa.dot.gov/construction/cqit/cargo.cfm
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CITY OF NORTH LITTLE ROCK

SPECIAL PROVISION 

JOB NO.  061700

PROHIBITION OF CERTAIN TELECOMMUNICATIONS AND 
VIDEO SURVEILLANCE SERVICES OR EQUIPMENT 

In accordance with the requirements of 2 CFR 200.216, equipment utilized on this project for 
telecommunications and video surveillance services or equipment shall not be produced by: 

1) Huawei Technologies Company or ZTE Corporation (or any subsidiary or affiliate of such
entities).

2) Hytera Communications Corporation, Hangzhou Hikvision Digital Technology Company,
or Dahua Technology Company (or any subsidiary or affiliate of such entities).
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DOCUMENT 004113 - BID FORM - STIPULATED SUM (SINGLE-PRIME CONTRACT) 
 
PART 1 - GENERAL 
 
1.1 BID INFORMATION 
 

A. Bidder:             
 

B. Project Name:  Argenta Plaza Screetscape, Argenta District. 
 

C. Project Location:  North Little Rock, Arkansas. 
 

D. Owner:  City of North Little Rock. 
 

E. Architect: Taggart Architects. 
 

F. Architect Project Number:  123317. 
 
1.2 CERTIFICATIONS AND BASE BID 
 

A. Base Bid, Single-Prime (All Trades) Contract: The undersigned Bidder, having carefully 
examined the Procurement and Contracting Requirements, Conditions of the Contract, 
Drawings, Specifications, and all subsequent Addenda, as prepared by TAGGART / 
Architects and Architect's consultants, having visited the site, and being familiar with all 
conditions and requirements of the Work, hereby agrees to furnish all material, labor, 
equipment and services, including all scheduled allowances, necessary to complete the 
construction of the above-named project, according to the requirements of the 
Procurement and Contracting Documents, for the stipulated sum of: 

 
1.        Dollars ($    ). 

(Amounts shall be shown in both words and figures.  In case of discrepancy, the 
amount shown in words shall govern.)   

2. The above amount may be modified by amounts indicated by the Bidder on the 
attached Document 004322 "Unit Prices Form" and Document 004323 
"Alternates Form." 

 
1.3 BID GUARANTEE 
 

A. The undersigned Bidder agrees to execute a contract for this Work in the above amount 
and to furnish surety as specified within 10 days after a written Notice to Proceed, if 
offered within 60 days after receipt of bids, and on failure to do so agrees to forfeit to 
Owner the attached cash, cashier's check, certified check, U.S. money order, or bid bond, 
as liquidated damages for such failure, in the following amount constituting five percent 
(5%) of the Base Bid amount above: 

 
1.        Dollars ($    ). 

(Amounts shall be shown in both words and figures.  In case of discrepancy, the 
amount shown in words shall govern.)   
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B. In the event Owner does not offer Notice to Proceed within the time limits stated above, 
Owner will return to the undersigned the cash, cashier's check, certified check, U.S. 
money order, or bid bond. 

 
1.4 SUBCONTRACTORS AND SUPPLIERS 
 

A. The following companies shall execute subcontracts for the portions of the Work 
indicated: 

 
1. Concrete Work:          
2. Masonry Work:          

 
1.5 TIME OF COMPLETION 
 

A. The undersigned Bidder proposes and agrees hereby to commence the Work of the 
Contract Documents on a date specified in a written Notice to Proceed to be issued by 
Architect, and shall fully complete the Work within ______________ calendar days. 

 
B. A project is defined as being complete when it has been issued all certificates of 

occupancy by the City of North Little Rock and any other Authorities Having Jurisdiction 
and any other authority having jurisdiction. 

 
C. Liquidated Damages:  If the Contractor shall neglect, fail, or refuse to complete the Work 

within the time specified for Substantial Completion in the Contract, then the Contractor 
does hereby agree, as a part consideration for the awarding of this Contract, to pay to the 
Owner, as liquidated damages and not as a penalty, the sum of One Hundred  ($100.00) 
dollars per calendar day for each calendar day beyond the dates set forth in the 
Agreement that the Contractor fails to achieve Substantial Completion for the Project. 
The said amount is fixed and agreed on by and between the Contractor and the Owner 
because of the impracticability and extreme difficulty of fixing and ascertaining the true 
value of the damages which the Owner will sustain by failure of the Contractor to 
complete the Work on time; such as loss of revenue, service charges, interest charges, 
delays caused to other construction activities of Owner by failure to perform this 
Contract, and other damages, some of which are indefinite and not susceptible of easy 
proof, said amount is agreed to be a reasonable estimate of the amount of damages which 
the Owner will sustain and said amount shall be deducted from any monies due or that 
may become due to the Contractor, and if said monies are insufficient to cover said 
damages, then the Contractor shall pay the amount of the difference 

 
1.6 ACKNOWLEDGEMENT OF ADDENDA 
 

A. The undersigned Bidder acknowledges there have been no Addenda issued for this 
Project 

 
1.7 BID SUPPLEMENTS 
 

A. The following supplements are a part of this Bid Form and are attached hereto. 
 

1. Bid Form Supplement - Unit Prices. 
4. Bid Form Supplement - Bid Bond Form (AIA Document A310). 
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1.8 CONTRACTOR'S LICENSE 
 

A. The undersigned further states that if the Company is the winning bidder, that the 
Company will provide evidence to the Owner that they are a duly licensed contractor, for 
the type of work proposed, in City of North Little Rock, and that all fees, permits, etc., 
pursuant to submitting this proposal have been paid in full. 

 
1.9 CONSTRUCTION SUPERINTENDENT 
 

A. Enclosed is the resume of the Construction Superintendent that will be placed on this job 
during the entire duration of construction.  His/Her name is     
    . 
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1.10 SUBMISSION OF BID 
 

A. Respectfully submitted this    day of      2014. 
 

B. Submitted By            
(Name of bidding firm or corporation). 

 
 
 

C. Authorized Signature:           
(Handwritten signature). 

 
D. Signed By:            

(Type or print name). 
 

E. Title:             
(Owner/Partner/President/Vice President). 

 
F. Witness By:            

(Handwritten signature). 
 
 
 

G. Attest:             
(Handwritten signature). 

 
H. By:             

(Type or print name). 
 

I. Title:            
(Corporate Secretary or Assistant Secretary). 

 
J. Street Address:            

 
K. City, State, Zip            

 
L. Phone:             

 
M. License No.:            

 
N. Federal ID No.:            
 

(Affix Corporate Seal Here). 
 
PART 2 – PRODUCTS (Not Used) 
 
PART 3 – EXECUTION (Not Used 
 
END OF DOCUMENT 004113 
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DOCUMENT 004313 - BID SECURITY FORMS 
 
PART 1 - GENERAL 
 
1.1 BID FORM SUPPLEMENT 
 

A. A completed bid bond form is required to be attached to the Bid Form. 
 
1.2 BID BOND FORM 
 

A. AIA Document A310, "Bid Bond," is the recommended form for a bid bond. A bid bond 
acceptable to Owner, or other bid security as described in the Instructions to Bidders, is 
required to be attached to the Bid Form as a supplement. 

 
B. Copies of AIA standard forms may be obtained from The American Institute of Archi-

tects; www.aia.org/contractdocs/purchase/index.htm; email: docspurchases@aia.org; 
(800) 942-7732. 

 
PART 2 – PRODUCTS  (Not Used) 
 
PART 3 – EXECUTION  (Not Used) 
 
 
 
END OF DOCUMENT 004313 
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SECTION 004322 - UNIT PRICES FORM 
 
PART 1 - GENERAL 
 
1.1 BID INFORMATION 
 

A. Bidder:             
 

B. Project Name:  Argenta Plaza Screetscape, Argenta District. 
 

C. Project Location:  North Little Rock, Arkansas. 
 

D. Owner:  City of North Little Rock. 
 

E. Architect: Taggart Architects. 
 

F. Architect Project Number:  123317. 
 
1.2 BID FORM SUPPLEMENT 
 

A. This form is required to be attached to the Bid Form. 
 

B. The undersigned Bidder proposes the amounts below be added to or deducted from the 
Contract Sum on performance and measurement of the individual items of Work[ and for 
adjustment of the quantity given in the Unit-Price Allowance for the actual measurement 
of individual items of the Work]. 

 
C. If the unit price does not affect the Work of this Contract, the Bidder shall indicate "NOT 

APPLICABLE." 
 
1.3 UNIT PRICES 
 

A. Unit-Price No. 1: Removal of Undesirable Soil. 
 

1.       Dollars ($     ) per unit. 
 

B. Unit-Price No. 2: Additional Structural Fill. 
 

1.       Dollars ($     ) per unit. 
 

C. Unit-Price No. 3: Increase Concrete Footing Thickness. 
 

1.       Dollars ($     ) per unit. 
 

D. Unit-Price No. 4: Removal of Trench Rock Mechanically. 
 

1.       Dollars ($     ) per unit. 
 

E. Unit-Price No. 5: Removal of Bulk Rock Mechanically. 
 

1.       Dollars ($     ) per unit. 
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1.4 SUBMISSION OF BID SUPPLEMENT 
 

A. Respectfully submitted this    day of    , 2021. 
 

B. Submitted By:            
(Insert name of bidding firm or corporation). 

 
 

C. Authorized Signature:           
(Handwritten signature). 

 
D. Signed By:            

(Type or print name). 
 

E. Title:             
(Owner/Partner/President/Vice President). 

 
PART 2 – PRODUCTS  (Not Used) 
 
PART 3 – EXECUTION  (Not Used) 
 
 
 
END OF DOCUMENT 004322 
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DOCUMENT 004373 - PROPOSED SCHEDULE OF VALUES FORM 
 
PART 1 - GENERAL 
 
1.1 BID FORM SUPPLEMENT 
 

A. A completed Proposed Schedule of Values form is required to be attached to the Bid 
Form. 

 
1.2 PROPOSED SCHEDULE OF VALUES FORM 
 

A. Proposed Schedule of Values Form: Provide a breakdown of the bid amount, including 
alternates, in enough detail to facilitate continued evaluation of bid. Coordinate with the 
Project Manual table of contents. Provide multiple line items for principal material and 
subcontract amounts in excess of five percent of the Contract Sum. 

 
B. Arrange schedule of values consistent with format of AIA Document G703. 

 
1. Copies of AIA standard forms may be obtained from the American Institute of 

Architects; http://www.aia.org/contractdocs/purchase/index.htm; 
docspurchases@aia.org; (800) 942-7732. 

 
PART 2 – PRODUCTS  (Not Used) 
 
PART 3 – EXECUTION  (Not Used) 
 
 
 
END OF DOCUMENT 004373 
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SECTION 004393 - BID SUBMITTAL CHECKLIST 
 
1.1 BID INFORMATION 
 

A. Bidder:             
 

B. Project Name:  Argenta Plaza Screetscape, Argenta District. 
 

C. Project Location:  North Little Rock, Arkansas. 
 

D. Owner:  City of North Little Rock. 
 

E. Architect: Taggart Architects. 
 

F. Architect Project Number:  123317. 
 
1.2 BIDDER'S CHECKLIST 
 

A. In an effort to assist the Bidder in properly completing all documentation required, the 
following checklist is provided for the Bidder's convenience. The Bidder is solely 
responsible for verifying compliance with bid submittal requirements. 

 
B. Attach this completed checklist to the outside of the Submittal envelope. 

 
1. Used the Bid Form provided in the Project Manual. 
2. Prepared the Bid Form as required by the Instructions to Bidders. 
3. Indicated on the Bid Form the Addenda received. 
4. Attached to the Bid Form: Bid Supplement Form - Unit Prices. 
5. Attached to the Bid Form: Proposed Schedule of Values Form. 
6. Attached to the Bid Form: Bid Bond OR a certified check for the amount 

required. 
7. Bid envelope shows name and address of the Bidder. 
8. Bid envelope shows the Bidder's Contractor's License Number (if applicable). 
9. Bid envelope shows name of Project being bid. 
10. Bid envelope shows name of Prime Contract being bid, if applicable. 
11. Bid envelope shows time and day of Bid Opening. 
12. Verified that the Bidder can provide executed Performance Bond and Labor and 

Material Bond. 
13. Verified that the Bidder can provide Certificates of Insurance in the amounts 

indicated. 
 
PART 2 – PRODUCTS  (Not Used) 
 
PART 3 – EXECUTION (Not Used) 
 
END OF DOCUMENT 004393 
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SECTION 006600 - INDEX OF DRAWINGS 
 
PART 1 – GENERAL 
 
1.1 DATE OF INDEX 
 

A. Last Revision – December 17, 2020 
 
PART 2 – PRODUCTS (Not Used) 
 
PART 3 – EXECUTION 
 
3.1 INDEX OF DRAWINGS 
 
SURVEYING 
V101  TOPOGRAPHIC SURVEY 
V102  PRELIMINARY PLAT 
 
ALTERNATES / PHASING 
D001  ALTERNATE PLAN 
D002  PHASING PLAN 
 
LANDSCAPTING 
L101  REMOVALS PLAN 
L201  MATERIAL PLAN 
L202  LAYOUT PLAN 
L203  LAYOUT PLAN ENLARGEMENT 
L204  GRADING PLAN 
L205  PLANTING PLAN 
L206  PLANTING ENLARGEMENTS 
L207  IRRIGATION ZONES PLAN 
L208  PAVING PLAN 
L209  PAVING PATIERN 
L210  TENT LAYOUT PLAN 
L211  LIGHTING PLAN 
L212  MEDIA PLAN 
L213  GROUND WATER FEATURE 
L214  WATER WALL 
L401  DETAILS 
L402  DETAILS 
L403  STAGE DETAILS 
L404  PORCH SWING D 
L405  PERFORATED PANEL ENLARGEMENTS 
L406  LIGHTING DETAILS 
L407  LIGHTING DETAILS 
L408  PLANTING DETAILS 
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ARCHITECTURAL 
A101  RESTROOM PLANS, RCP, ELEVATIONS, SECTION 
A102  RESTROOM WALL SECTIONS, DETAILS 
A103  RESTROOM INTERIOR ELEVATIONS AND SCHEDULES 
A104  FRONT PORCH PLANS AND ELEVATIONS 
A105  FRONT PORCH DETAILS 
A106  PROJECTION SCREEN PLANS AND ELEVATION 
A107  PROJECTION SCREEN SECTIONS AND DETAILS 
 
STRUCTURAL 
S001  GENERAL NOTES 
S100  SITE FOUNDATION PLAN 
S101  FOUNDATION PLANS 
S201  TYPICAL FOUNDATION DETAILS 
S202  FOUNDATION SECTIONS 
S301  PORCH FRAMING PLAN & DETAILS 
S302  RESTROOM FRAMING PLAN & DETAILS 
S303  FRAMING ELEVATIONS 
S401  FRAMING SECTIONS 
 
CIVIL 
C100  STORM DRAINAGE PLAN 
C101  STORM DRAINAGE DETAILS 
C200  SITE UTILITY PLAN 
 
WATER FEATURE CONSULTANT 
F1.00  FEATURE DISCHARGE PIPING SCHEMATIC 
F1.01  FEATURE DISCHARGE PIPING SCHEMATIC 
F2.00  FEATURE SUCTION PIPING SCHEMATIC 
F2.01  FEATURE SUCTION PIPING SCHEMATIC 
F3.00  FEATURE ELECTRICAL PIPING SCHEMATIC 
F3.10  GENERAL ELECTRICAL NOTES 
F4.00  EQUIPMENT VAULT DETAILS AND PUMP SCHEDULE 
F4.01  EQUIPMENT VAULT DETAILS AND PUMP SCHEDULE 
F4.02 CHEMICAL FEED VAULT AND COLLECTOR TANK DETAILS AND PUMP 

SCHEDULE 
F4.10  DETAILS 
F4.11  WATER WALL 
F4.12  WATER WALL 
F4.20  PIPE DETAILS 
F4.21  NOTES 
 
ELECTRICAL 
E0.01  ELECTRICAL LEGEND 
E1.01  ELECTRICAL SITE PLAN - LIGHTING 
E1.02  ELECTRICAL SITE PLAN - POWER 
E1.03  ELECTRICAL SITE PLAN - SYSTEMS 
E2.01  ELECTRICAL BUILDING PLANS 
E3.01  ONE-LINE AND SCHEDULES 
E4.01  ELECTRICAL DETAILS 
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MECHANICAL 
M0.01  MECHANICAL GENERAL NOTES, LEGEND, AND SCHEDULES 
M1.01  MECHANICAL PLAN 
M2.01  MECHANICAL DETAILS 
 
PLUMBING 
P0.01  PLUMBING NOTES, LEGEND, AND SCHEDULES 
P1.01  PLUMBING PLAN 
P1.02  STORM DRAIN PLAN & SANITARY VENT RISER 
P2.01  PLUMBING DETAILS 
 
 
 
END OF SECTION 006600 
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SECTION 007000 - OSHA REGULATIONS (STANDARDS – 29 CFR), PART 1926 SUBPART P – 
EXCAVATIONS 
 
PART 1 - GENERAL 
 
1.1 TABLE OF CONTENTS 
 

A. 1926.650 -  Scope, application, and definitions applicable to this support 
 

B. 1926.651 – Specific Excavation Requirements 
 

C. 1926.652 – Requirements for protective systems 
 
D. 1926 Subpart P – Authority for 1926 Subpart P 
 
E. 1926 Subpart P App A – Soil Classification 
 
F. 1926 Subpart P App B – Sloping and Benching 
 
G. 1926 Subpart P App C – Timber Shoring for Trenches 
 
H. 1926 Subpart P App D – Aluminum Hydraulic Shoring for Trenches 
 
I. 1926 Subpart P App E – Alternatives to Timber Shoring 
 
J. 1926 Subpart P App F – Selection of Protective Systems 

 
PART 2 – PRODUCTS (NOT USED) 
 
PART 3 – EXECUTION (NOT USED) 
 
 
END OF SECTION 007000 
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29 CFR Ch. XVII (7–1–11 Edition) § 1926.650 

(c) Coaming—The raised frame, as 
around a hatchway in the deck, to keep 
out water. 

(d) Jacob’s ladder—A marine ladder of 
rope or chain with wooden or metal 
rungs. 

(e) Rail, for the purpose of § 1926.605, 
means a light structure serving as a 
guard at the outer edge of a ship’s 
deck. 

Subpart P—Excavations 

AUTHORITY: Sec. 107, Contract Worker 
Hours and Safety Standards Act (Construc-
tion Safety Act) (40 U.S.C. 333); Secs. 4, 6, 8, 
Occupational Safety and Hea1th Act of 1970 
(29 U.S.C. 653, 655, 657); Secretary of Labor’s 
Order No. 12–71 (36 FR 8754), 8–76 (41 FR 
25059), or 9–83 (48 FR 35736), as applicable, and 
29 CFR part 1911. 

SOURCE: 54 FR 45959, Oct. 31, 1989, unless 
otherwise noted. 

§ 1926.650 Scope, application, and defi-
nitions applicable to this subpart. 

(a) Scope and application. This sub-
part applies to all open excavations 
made in the earth’s surface. Exca-
vations are defined to include trenches. 

(b) Definitions applicable to this sub-
part. 

Accepted engineering practices means 
those requirements which are compat-
ible with standards of practice required 
by a registered professional engineer. 

Aluminum Hydraulic Shoring means a 
pre-engineered shoring system com-
prised of aluminum hydraulic cylinders 
(crossbraces) used in conjunction with 
vertical rails (uprights) or horizontal 
rails (walers). Such system is designed, 
specifically to support the sidewalls of 
an excavation and prevent cave-ins. 

Bell-bottom pier hole means a type of 
shaft or footing excavation, the bottom 
of which is made larger than the cross 
section above to form a belled shape. 

Benching (Benching system) means a 
method of protecting employees from 
cave-ins by excavating the sides of an 
excavation to form one or a series of 
horizontal levels or steps, usually with 
vertical or near-vertical surfaces be-
tween levels. 

Cave-in means the separation of a 
mass of soil or rock material from the 
side of an excavation, or the loss of soil 
from under a trench shield or support 

system, and its sudden movement into 
the excavation, either by falling or 
sliding, in sufficient quantity so that it 
could entrap, bury, or otherwise injure 
and immobilize a person. 

Competent person means one who is 
capable of identifying existing and pre-
dictable hazards in the surroundings, 
or working conditions which are unsan-
itary, hazardous, or dangerous to em-
ployees, and who has authorization to 
take prompt corrective measures to 
eliminate them. 

Cross braces mean the horizontal 
members of a shoring system installed 
perpendicular to the sides of the exca-
vation, the ends of which bear against 
either uprights or wales. 

Excavation means any man-made cut, 
cavity, trench, or depression in an 
earth surface, formed by earth re-
moval. 

Faces or sides means the vertical or 
inclined earth surfaces formed as a re-
sult of excavation work. 

Failure means the breakage, displace-
ment, or permanent deformation of a 
structural member or connection so as 
to reduce its structural integrity and 
its supportive capabilities. 

Hazardous atmosphere means an at-
mosphere which by reason of being ex-
plosive, flammable, poisonous, corro-
sive, oxidizing, irritating, oxygen defi-
cient, toxic, or otherwise harmful, may 
cause death, illness, or injury. 

Kickout means the accidental release 
or failure of a cross brace. 

Protective system means a method of 
protecting employees from cave-ins, 
from material that could fall or roll 
from an excavation face or into an ex-
cavation, or from the collapse of adja-
cent structures. Protective systems in-
clude support systems, sloping and 
benching systems, shield systems, and 
other systems that provide the nec-
essary protection. 

Ramp means an inclined walking or 
working surface that is used to gain ac-
cess to one point from another, and is 
constructed from earth or from struc-
tural materials such as steel or wood. 

Registered Professional Engineer means 
a person who is registered as a profes-
sional engineer in the state where the 
work is to be performed. However, a 
professional engineer, registered in any 
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Occupational Safety and Health Admin., Labor § 1926.651 

state is deemed to be a ‘‘registered pro-
fessional engineer’’ within the meaning 
of this standard when approving de-
signs for ‘‘manufactured protective 
systems’’ or ‘‘tabulated data’’ to be 
used in interstate commerce. 

Sheeting means the members of a 
shoring system that retain the earth in 
position and in turn are supported by 
other members of the shoring system. 

Shield (Shield system) means a struc-
ture that is able to withstand the 
forces imposed on it by a cave-in and 
thereby protect employees within the 
structure. Shields can be permanent 
structures or can be designed to be 
portable and moved along as work pro-
gresses. Additionally, shields can be ei-
ther premanufactured or job-built in 
accordance with § 1926.652 (c)(3) or 
(c)(4). Shields used in trenches are usu-
ally referred to as ‘‘trench boxes’’ or 
‘‘trench shields.’’ 

Shoring (Shoring system) means a 
structure such as a metal hydraulic, 
mechanical or timber shoring system 
that supports the sides of an exca-
vation and which is designed to prevent 
cave-ins. 

Sides. See ‘‘Faces.’’ 
Sloping (Sloping system) means a 

method of protecting employees from 
cave-ins by excavating to form sides of 
an excavation that are inclined away 
from the excavation so as to prevent 
cave-ins. The angle of incline required 
to prevent a cave-in varies with dif-
ferences in such factors as the soil 
type, environmental conditions of ex-
posure, and application of surcharge 
loads. 

Stable rock means natural solid min-
eral material that can be excavated 
with vertical sides and will remain in-
tact while exposed. Unstable rock is 
considered to be stable when the rock 
material on the side or sides of the ex-
cavation is secured against caving-in 
or movement by rock bolts or by an-
other protective system that has been 
designed by a registered professional 
engineer. 

Structural ramp means a ramp built of 
steel or wood, usually used for vehicle 
access. Ramps made of soil or rock are 
not considered structural ramps. 

Support system means a structure 
such as underpinning, bracing, or shor-
ing, which provides support to an adja-

cent structure, underground installa-
tion, or the sides of an excavation. 

Tabulated data means tables and 
charts approved by a registered profes-
sional engineer and used to design and 
construct a protective system. 

Trench (Trench excavation) means a 
narrow excavation (in relation to its 
length) made below the surface of the 
ground. In general, the depth is greater 
than the width, but the width of a 
trench (measured at the bottom) is not 
greater than 15 feet (4.6 m). If forms or 
other structures are installed or con-
structed in an excavation so as to re-
duce the dimension measured from the 
forms or structure to the side of the ex-
cavation to 15 feet (4.6 m) or less 
(measured at the bottom of the exca-
vation), the excavation is also consid-
ered to be a trench. 

Trench box. See ‘‘Shield.’’ 
Trench shield. See ‘‘Shield.’’ 
Uprights means the vertical members 

of a trench shoring system placed in 
contact with the earth and usually po-
sitioned so that individual members do 
not contact each other. Uprights 
placed so that individual members are 
closely spaced, in contact with or 
interconnected to each other, are often 
called ‘‘sheeting.’’ 

Wales means horizontal members of a 
shoring system placed parallel to the 
excavation face whose sides bear 
against the vertical members of the 
shoring system or earth. 

§ 1926.651 Specific excavation require-
ments. 

(a) Surface encumbrances. All surface 
encumbrances that are located so as to 
create a hazard to employees shall be 
removed or supported, as necessary, to 
safeguard employees. 

(b) Underground installations. (1) The 
estimated location of utility installa-
tions, such as sewer, telephone, fuel, 
electric, water lines, or any other un-
derground installations that reason-
ably may be expected to be encoun-
tered during excavation work, shall be 
determined prior to opening an exca-
vation. 

(2) Utility companies or owners shall 
be contacted within established or cus-
tomary local response times, advised of 
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the proposed work, and asked to estab-
lish the location of the utility under-
ground installations prior to the start 
of actual excavation. When utility 
companies or owners cannot respond to 
a request to locate underground utility 
installations within 24 hours (unless a 
longer period is required by state or 
local law), or cannot establish the 
exact location of these installations, 
the employer may proceed, provided 
the employer does so with caution, and 
provided detection equipment or other 
acceptable means to locate utility in-
stallations are used. 

(3) When excavation operations ap-
proach the estimated location of under-
ground installations, the exact loca-
tion of the installations shall be deter-
mined by safe and acceptable means. 

(4) While the excavation is open, un-
derground installations shall be pro-
tected, supported or removed as nec-
essary to safeguard employees. 

(c) Access and egress—(1) Structural 
ramps. (i) Structural ramps that are 
used solely by employees as a means of 
access or egress from excavations shall 
be designed by a competent person. 
Structural ramps used for access or 
egress of equipment shall be designed 
by a competent person qualified in 
structural design, and shall be con-
structed in accordance with the design. 

(ii) Ramps and runways constructed 
of two or more structural members 
shall have the structural members con-
nected together to prevent displace-
ment. 

(iii) Structural members used for 
ramps and runways shall be of uniform 
thickness. 

(iv) Cleats or other appropriate 
means used to connect runway struc-
tural members shall be attached to the 
bottom of the runway or shall be at-
tached in a manner to prevent tripping. 

(v) Structural ramps used in lieu of 
steps shall be provided with cleats or 
other surface treatments on the top 
surface to prevent slipping. 

(2) Means of egress from trench exca-
vations. A stairway, ladder, ramp or 
other safe means of egress shall be lo-
cated in trench excavations that are 4 
feet (1.22 m) or more in depth so as to 
require no more than 25 feet (7.62 m) of 
lateral travel for employees. 

(d) Exposure to vehicular traffic. Em-
ployees exposed to public vehicular 
traffic shall be provided with, and shall 
wear, warning vests or other suitable 
garments marked with or made of 
reflectorized or high-visibility mate-
rial. 

(e) Exposure to falling loads. No em-
ployee shall be permitted underneath 
loads handled by lifting or digging 
equipment. Employees shall be re-
quired to stand away from any vehicle 
being loaded or unloaded to avoid being 
struck by any spillage or falling mate-
rials. Operators may remain in the 
cabs of vehicles being loaded or un-
loaded when the vehicles are equipped, 
in accordance with § 1926.601(b)(6), to 
provide adequate protection for the op-
erator during loading and unloading 
operations. 

(f) Warning system for mobile equip-
ment. When mobile equipment is oper-
ated adjacent to an excavation, or 
when such equipment is required to ap-
proach the edge of an excavation, and 
the operator does not have a clear and 
direct view of the edge of the exca-
vation, a warning system shall be uti-
lized such as barricades, hand or me-
chanical signals, or stop logs. If pos-
sible, the grade should be away from 
the excavation. 

(g) Hazardous atmospheres—(1) Testing 
and controls. In addition to the require-
ments set forth in subparts D and E of 
this part (29 CFR 1926.50–1926.107) to 
prevent exposure to harmful levels of 
atmospheric contaminants and to as-
sure acceptable atmospheric condi-
tions, the following requirements shall 
apply: 

(i) Where oxygen deficiency 
(atmospheres containing less than 19.5 
percent oxygen) or a hazardous atmos-
phere exists or could reasonably be ex-
pected to exist, such as in excavations 
in landfill areas or excavations in areas 
where hazardous substances are stored 
nearby, the atmospheres in the exca-
vation shall be tested before employees 
enter excavations greater than 4 feet 
(1.22 m) in depth. 

(ii) Adequate precautions shall be 
taken to prevent employee exposure to 
atmospheres containing less than 19.5 
percent oxygen and other hazardous 
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atmospheres. These precautions in-
clude providing proper respiratory pro-
tection or ventilation in accordance 
with subparts D and E of this part re-
spectively. 

(iii) Adequate precaution shall be 
taken such as providing ventilation, to 
prevent employee exposure to an at-
mosphere containing a concentration 
of a flammable gas in excess of 20 per-
cent of the lower flammable limit of 
the gas. 

(iv) When controls are used that are 
intended to reduce the level of atmos-
pheric contaminants to acceptable lev-
els, testing shall be conducted as often 
as necessary to ensure that the atmos-
phere remains safe. 

(2) Emergency rescue equipment. (i) 
Emergency rescue equipment, such as 
breathing apparatus, a safety harness 
and line, or a basket stretcher, shall be 
readily available where hazardous at-
mospheric conditions exist or may rea-
sonably be expected to develop during 
work in an excavation. This equipment 
shall be attended when in use. 

(ii) Employees entering bell-bottom 
pier holes, or other similar deep and 
confined footing excavations, shall 
wear a harness with a life-line securely 
attached to it. The lifeline shall be sep-
arate from any line used to handle ma-
terials, and shall be individually at-
tended at all times while the employee 
wearing the lifeline is in the exca-
vation. 

(h) Protection from hazards associated 
with water accumulation. (1) Employees 
shall not work in excavations in which 
there is accumulated water, or in exca-
vations in which water is accumu-
lating, unless adequate precautions 
have been taken to protect employees 
against the hazards posed by water ac-
cumulation. The precautions necessary 
to protect employees adequately vary 
with each situation, but could include 
special support or shield systems to 
protect from cave-ins, water removal 
to control the level of accumulating 
water, or use of a safety harness and 
lifeline. 

(2) If water is controlled or prevented 
from accumulating by the use of water 
removal equipment, the water removal 
equipment and operations shall be 
monitored by a competent person to 
ensure proper operation. 

(3) If excavation work interrupts the 
natural drainage of surface water (such 
as streams), diversion ditches, dikes, or 
other suitable means shall be used to 
prevent surface water from entering 
the excavation and to provide adequate 
drainage of the area adjacent to the ex-
cavation. Excavations subject to runoff 
from heavy rains will require an in-
spection by a competent person and 
compliance with paragraphs (h)(1) and 
(h)(2) of this section. 

(i) Stability of adjacent structures. (1) 
Where the stability of adjoining build-
ings, walls, or other structures is en-
dangered by excavation operations, 
support systems such as shoring, brac-
ing, or underpinning shall be provided 
to ensure the stability of such struc-
tures for the protection of employees. 

(2) Excavation below the level of the 
base or footing of any foundation or re-
taining wall that could be reasonably 
expected to pose a hazard to employees 
shall not be permitted except when: 

(i) A support system, such as under-
pinning, is provided to ensure the safe-
ty of employees and the stability of the 
structure; or 

(ii) The excavation is in stable rock; 
or 

(iii) A registered professional engi-
neer has approved the determination 
that the structure is sufficently re-
moved from the excavation so as to be 
unaffected by the excavation activity; 
or 

(iv) A registered professional engi-
neer has approved the determination 
that such excavation work will not 
pose a hazard to employees. 

(3) Sidewalks, pavements, and appur-
tenant structure shall not be under-
mined unless a support system or an-
other method of protection is provided 
to protect employees from the possible 
collapse of such structures. 

(j) Protection of employees from loose 
rock or soil. (1) Adequate protection 
shall be provided to protect employees 
from loose rock or soil that could pose 
a hazard by falling or rolling from an 
excavation face. Such protection shall 
consist of scaling to remove loose ma-
terial; installation of protective barri-
cades at intervals as necessary on the 
face to stop and contain falling mate-
rial; or other means that provide equiv-
alent protection. 

VerDate Mar<15>2010 15:51 Sep 16, 2011 Jkt 223116 PO 00000 Frm 00383 Fmt 8010 Sfmt 8002 Q:\29\29V8.TXT ofr150 PsN: PC150



374 

29 CFR Ch. XVII (7–1–11 Edition) § 1926.652 

(2) Employees shall be protected from 
excavated or other materials or equip-
ment that could pose a hazard by fall-
ing or rolling into excavations. Protec-
tion shall be provided by placing and 
keeping such materials or equipment 
at least 2 feet (.61 m) from the edge of 
excavations, or by the use of retaining 
devices that are sufficient to prevent 
materials or equipment from falling or 
rolling into excavations, or by a com-
bination of both if necessary. 

(k) Inspections. (1) Daily inspections 
of excavations, the adjacent areas, and 
protective systems shall be made by a 
competent person for evidence of a sit-
uation that could result in possible 
cave-ins, indications of failure of pro-
tective systems, hazardous 
atmospheres, or other hazardous condi-
tions. An inspection shall be conducted 
by the competent person prior to the 
start of work and as needed throughout 
the shift. Inspections shall also be 
made after every rainstorm or other 
hazard increasing occurrence. These in-
spections are only required when em-
ployee exposure can be reasonably an-
ticipated. 

(2) Where the competent person finds 
evidence of a situation that could re-
sult in a possible cave-in, indications 
of failure of protective systems, haz-
ardous atmospheres, or other haz-
ardous conditions, exposed employees 
shall be removed from the hazardous 
area until the necessary precautions 
have been taken to ensure their safety. 

(l) Walkways shall be provided where 
employees or equipment are required 
or permitted to cross over excavations. 
Guardrails which comply with 
§ 1926.502(b) shall be provided where 
walkways are 6 feet (1.8 m) or more 
above lower levels. 

[54 FR 45959, Oct. 31, 1989, as amended by 59 
FR 40730, Aug. 9, 1994] 

§ 1926.652 Requirements for protective 
systems. 

(a) Protection of employees in exca-
vations. (1) Each employee in an exca-
vation shall be protected from cave-ins 
by an adequate protective system de-
signed in accordance with paragraph 
(b) or (c) of this section except when: 

(i) Excavations are made entirely in 
stable rock; or 

(ii) Excavations are less than 5 feet 
(1.52m) in depth and examination of the 
ground by a competent person provides 
no indication of a potential cave-in. 

(2) Protective systems shall have the 
capacity to resist without failure all 
loads that are intended or could rea-
sonably be expected to be applied or 
transmitted to the system. 

(b) Design of sloping and benching sys-
tems. The slopes and configurations of 
sloping and benching systems shall be 
selected and constructed by the em-
ployer or his designee and shall be in 
accordance with the requirements of 
paragraph (b)(1); or, in the alternative, 
paragraph (b)(2); or, in the alternative, 
paragraph (b)(3), or, in the alternative, 
paragraph (b)(4), as follows: 

(1) Option (1)—Allowable configurations 
and slopes. (i) Excavations shall be 
sloped at an angle not steeper than one 
and one-half horizontal to one vertical 
(34 degrees measured from the hori-
zontal), unless the employer uses one 
of the other options listed below. 

(ii) Slopes specified in paragraph 
(b)(1)(i) of this section, shall be exca-
vated to form configurations that are 
in accordance with the slopes shown 
for Type C soil in appendix B to this 
subpart. 

(2) Option (2)—Determination of slopes 
and configurations using Appendices A 
and B. Maximum allowable slopes, and 
allowable configurations for sloping 
and benching systems, shall be deter-
mined in accordance with the condi-
tions and requirements set forth in ap-
pendices A and B to this subpart. 

(3) Option (3)—Designs using other tab-
ulated data. (i) Designs of sloping or 
benching systems shall be selected 
from and be in accordance with tab-
ulated data, such as tables and charts. 

(ii) The tabulated data shall be in 
written form and shall include all of 
the following: 

(A) Identification of the parameters 
that affect the selection of a sloping or 
benching system drawn from such data; 

(B) Identification of the limits of use 
of the data, to include the magnitude 
and configuration of slopes determined 
to be safe; 

(C) Explanatory information as may 
be necessary to aid the user in making 
a correct selection of a protective sys-
tem from the data. 
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(iii) At least one copy of the tab-
ulated data which identifies the reg-
istered professional engineer who ap-
proved the data, shall be maintained at 
the jobsite during construction of the 
protective system. After that time the 
data may be stored off the jobsite, but 
a copy of the data shall be made avail-
able to the Secretary upon request. 

(4) Option (4)—Design by a registered 
professional engineer. (i) Sloping and 
benching systems not utilizing Option 
(1) or Option (2) or Option (3) under 
paragraph (b) of this section shall be 
approved by a registered professional 
engineer. 

(ii) Designs shall be in written form 
and shall include at least the following: 

(A) The magnitude of the slopes that 
were determined to be safe for the par-
ticular project; 

(B) The configurations that were de-
termined to be safe for the particular 
project; and 

(C) The identity of the registered pro-
fessional engineer approving the de-
sign. 

(iii) At least one copy of the design 
shall be maintained at the jobsite 
while the slope is being constructed. 
After that time the design need not be 
at the jobsite, but a copy shall be made 
available to the Secretary upon re-
quest. 

(c) Design of support systems, shield 
systems, and other protective systems. De-
signs of support systems shield sys-
tems, and other protective systems 
shall be selected and constructed by 
the employer or his designee and shall 
be in accordance with the requirements 
of paragraph (c)(1); or, in the alter-
native, paragraph (c)(2); or, in the al-
ternative, paragraph (c)(3); or, in the 
alternative, paragraph (c)(4) as follows: 

(1) Option (1)—Designs using appen-
dices A, C and D. Designs for timber 
shoring in trenches shall be determined 
in accordance with the conditions and 
requirements set forth in appendices A 
and C to this subpart. Designs for alu-
minum hydraulic shoring shall be in 
accordance with paragraph (c)(2) of this 
section, but if manufacturer’s tab-
ulated data cannot be utilized, designs 
shall be in accordance with appendix D. 

(2) Option (2)—Designs Using Manufac-
turer’s Tabulated Data. (i) Design of sup-
port systems, shield systems, or other 

protective systems that are drawn 
from manufacturer’s tabulated data 
shall be in accordance with all speci-
fications, recommendations, and limi-
tations issued or made by the manufac-
turer. 

(ii) Deviation from the specifications, 
recommendations, and limitations 
issued or made by the manufacturer 
shall only be allowed after the manu-
facturer issues specific written ap-
proval. 

(iii) Manufacturer’s specifications, 
recommendations, and limitations, and 
manufacturer’s approval to deviate 
from the specifications, recommenda-
tions, and limitations shall be in writ-
ten form at the jobsite during con-
struction of the protective system. 
After that time this data may be 
stored off the jobsite, but a copy shall 
be made available to the Secretary 
upon request. 

(3) Option (3)—Designs using other tab-
ulated data. (i) Designs of support sys-
tems, shield systems, or other protec-
tive systems shall be selected from and 
be in accordance with tabulated data, 
such as tables and charts. 

(ii) The tabulated data shall be in 
written form and include all of the fol-
lowing: 

(A) Identification of the parameters 
that affect the selection of a protective 
system drawn from such data; 

(B) Identification of the limits of use 
of the data; 

(C) Explanatory information as may 
be necessary to aid the user in making 
a correct selection of a protective sys-
tem from the data. 

(iii) At least one copy of the tab-
ulated data, which identifies the reg-
istered professional engineer who ap-
proved the data, shall be maintained at 
the jobsite during construction of the 
protective system. After that time the 
data may be stored off the jobsite, but 
a copy of the data shall be made avail-
able to the Secretary upon request. 

(4) Option (4)—Design by a registered 
professional engineer. (i) Support sys-
tems, shield systems, and other protec-
tive systems not utilizing Option 1, Op-
tion 2 or Option 3, above, shall be ap-
proved by a registered professional en-
gineer. 

(ii) Designs shall be in written form 
and shall include the following: 
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(A) A plan indicating the sizes, types, 
and configurations of the materials to 
be used in the protective system; and 

(B) The identity of the registered 
professional engineer approving the de-
sign. 

(iii) At least one copy of the design 
shall be maintained at the jobsite dur-
ing construction of the protective sys-
tem. After that time, the design may 
be stored off the jobsite, but a copy of 
the design shall be made available to 
the Secretary upon request. 

(d) Materials and equipment. (1) Mate-
rials and equipment used for protective 
systems shall be free from damage or 
defects that might impair their proper 
function. 

(2) Manufactured materials and 
equipment used for protective systems 
shall be used and maintained in a man-
ner that is consistent with the rec-
ommendations of the manufacturer, 
and in a manner that will prevent em-
ployee exposure to hazards. 

(3) When material or equipment that 
is used for protective systems is dam-
aged, a competent person shall exam-
ine the material or equipment and 
evaluate its suitability for continued 
use. If the competent person cannot as-
sure the material or equipment is able 
to support the intended loads or is oth-
erwise suitable for safe use, then such 
material or equipment shall be re-
moved from service, and shall be evalu-
ated and approved by a registered pro-
fessional engineer before being re-
turned to service. 

(e) Installation and removal of sup-
port—(1) General. (i) Members of sup-
port systems shall be securely con-
nected together to prevent sliding, fall-
ing, kickouts, or other predictable fail-
ure. 

(ii) Support systems shall be in-
stalled and removed in a manner that 
protects employees from cave-ins, 
structural collapses, or from being 
struck by members of the support sys-
tem. 

(iii) Individual members of support 
systems shall not be subjected to loads 
exceeding those which those members 
were designed to withstand. 

(iv) Before temporary removal of in-
dividual members begins, additional 
precautions shall be taken to ensure 
the safety of employees, such as in-

stalling other structural members to 
carry the loads imposed on the support 
system. 

(v) Removal shall begin at, and 
progress from, the bottom of the exca-
vation. Members shall be released slow-
ly so as to note any indication of pos-
sible failure of the remaining members 
of the structure or possible cave-in of 
the sides of the excavation. 

(vi) Backfilling shall progress to-
gether with the removal of support sys-
tems from excavations. 

(2) Additional requirements for support 
systems for trench excavations. (i) Exca-
vation of material to a level no greater 
than 2 feet (.61 m) below the bottom of 
the members of a support system shall 
be permitted, but only if the system is 
designed to resist the forces calculated 
for the full depth of the trench, and 
there are no indications while the 
trench is open of a possible loss of soil 
from behind or below the bottom of the 
support system. 

(ii) Installation of a support system 
shall be closely coordinated with the 
excavation of trenches. 

(f) Sloping and benching systems. Em-
ployees shall not be permitted to work 
on the faces of sloped or benched exca-
vations at levels above other employ-
ees except when employees at the lower 
levels are adequately protected from 
the hazard of falling, rolling, or sliding 
material or equipment. 

(g) Shield systems—(1) General. (i) 
Shield systems shall not be subjected 
to loads exceeding those which the sys-
tem was designed to withstand. 

(ii) Shields shall be installed in a 
manner to restrict lateral or other haz-
ardous movement of the shield in the 
event of the application of sudden lat-
eral loads. 

(iii) Employees shall be protected 
from the hazard of cave-ins when enter-
ing or exiting the areas protected by 
shields. 

(iv) Employees shall not be allowed 
in shields when shields are being in-
stalled, removed, or moved vertically. 

(2) Additional requirement for shield 
systems used in trench excavations. Exca-
vations of earth material to a level not 
greater than 2 feet (.61 m) below the 
bottom of a shield shall be permitted, 
but only if the shield is designed to re-
sist the forces calculated for the full 
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depth of the trench, and there are no 
indications while the trench is open of 
a possible loss of soil from behind or 
below the bottom of the shield. 

APPENDIX A TO SUBPART P OF PART 
1926—SOIL CLASSIFICATION 

(a) Scope and application—(1) Scope. This 
appendix describes a method of classifying 
soil and rock deposits based on site and envi-
ronmental conditions, and on the structure 
and composition of the earth deposits. The 
appendix contains definitions, sets forth re-
quirements, and describes acceptable visual 
and manual tests for use in classifying soils. 

(2) Application. This appendix applies when 
a sloping or benching system is designed in 
accordance with the requirements set forth 
in § 1926.652(b)(2) as a method of protection 
for employees from cave-ins. This appendix 
also applies when timber shoring for exca-
vations is designed as a method of protection 
from cave-ins in accordance with appendix C 
to subpart P of part 1926, and when alu-
minum hydraulic shoring is designed in ac-
cordance with appendix D. This appendix 
also applies if other protective systems are 
designed and selected for use from data pre-
pared in accordance with the requirements 
set forth in § 1926.652(c), and the use of the 
data is predicated on the use of the soil clas-
sification system set forth in this appendix. 

(b) Definitions. The definitions and exam-
ples given below are based on, in whole or in 
part, the following: American Society for 
Testing Materials (ASTM) Standards D653–85 
and D2488; The Unified Soils Classification 
System, The U.S. Department of Agriculture 
(USDA) Textural Classification Scheme; and 
The National Bureau of Standards Report 
BSS–121. 

Cemented soil means a soil in which the par-
ticles are held together by a chemical agent, 
such as calcium carbonate, such that a hand- 
size sample cannot be crushed into powder or 
individual soil particles by finger pressure. 

Cohesive soil means clay (fine grained soil), 
or soil with a high clay content, which has 
cohesive strength. Cohesive soil does not 
crumble, can be excavated with vertical 
sideslopes, and is plastic when moist. Cohe-
sive soil is hard to break up when dry, and 
exhibits significant cohesion when sub-
merged. Cohesive soils include clayey silt, 
sandy clay, silty clay, clay and organic clay. 

Dry soil means soil that does not exhibit 
visible signs of moisture content. 

Fissured means a soil material that has a 
tendency to break along definite planes of 
fracture with little resistance, or a material 
that exhibits open cracks, such as tension 
cracks, in an exposed surface. 

Granular soil means gravel, sand, or silt, 
(coarse grained soil) with little or no clay 
content. Granular soil has no cohesive 

strength. Some moist granular soils exhibit 
apparent cohesion. Granular soil cannot be 
molded when moist and crumbles easily 
when dry. 

Layered system means two or more dis-
tinctly different soil or rock types arranged 
in layers. Micaceous seams or weakened 
planes in rock or shale are considered lay-
ered. 

Moist soil means a condition in which a soil 
looks and feels damp. Moist cohesive soil can 
easily be shaped into a ball and rolled into 
small diameter threads before crumbling. 
Moist granular soil that contains some cohe-
sive material will exhibit signs of cohesion 
between particles. 

Plastic means a property of a soil which al-
lows the soil to be deformed or molded with-
out cracking, or appreciable volume change. 

Saturated soil means a soil in which the 
voids are filled with water. Saturation does 
not require flow. Saturation, or near satura-
tion, is necessary for the proper use of in-
struments such as a pocket penetrometer or 
sheer vane. 

Soil classification system means, for the pur-
pose of this subpart, a method of catego-
rizing soil and rock deposits in a hierarchy 
of Stable Rock, Type A, Type B, and Type C, 
in decreasing order of stability. The cat-
egories are determined based on an analysis 
of the properties and performance character-
istics of the deposits and the environmental 
conditions of exposure. 

Stable rock means natural solid mineral 
matter that can be excavated with vertical 
sides and remain intact while exposed. 

Submerged soil means soil which is under-
water or is free seeping. 

Type A means cohesive soils with an 
unconfined compressive strength of 1.5 ton 
per square foot (tsf) (144 kPa) or greater. Ex-
amples of cohesive soils are: clay, silty clay, 
sandy clay, clay loam and, in some cases, 
silty clay loam and sandy clay loam. Ce-
mented soils such as caliche and hardpan are 
also considered Type A. However, no soil is 
Type A if: 

(i) The soil is fissured; or 
(ii) The soil is subject to vibration from 

heavy traffic, pile driving, or similar effects; 
or 

(iii) The soil has been previously disturbed; 
or 

(iv) The soil is part of a sloped, layered 
system where the layers dip into the exca-
vation on a slope of four horizontal to one 
vertical (4H:1V) or greater; or 

(v) The material is subject to other factors 
that would require it to be classified as a less 
stable material. 

Type B means: 
(i) Cohesive soil with an unconfined com-

pressive strength greater than 0.5 tsf (48 
kPa) but less than 1.5 tsf (144 kPa); or 

(ii) Granular cohesionless soils including: 
angular gravel (similar to crushed rock), 
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silt, silt loam, sandy loam and, in some 
cases, silty clay loam and sandy clay loam. 

(iii) Previously disturbed soils except those 
which would otherwise be classed as Type C 
soil. 

(iv) Soil that meets the unconfined com-
pressive strength or cementation require-
ments for Type A, but is fissured or subject 
to vibration; or 

(v) Dry rock that is not stable; or 
(vi) Material that is part of a sloped, lay-

ered system where the layers dip into the ex-
cavation on a slope less steep than four hori-
zontal to one vertical (4H:1V), but only if the 
material would otherwise be classified as 
Type B. 

Type C means: 
(i) Cohesive soil with an unconfined com-

pressive strength of 0.5 tsf (48 kPa) or less; or 
(ii) Granular soils including gravel, sand, 

and loamy sand; or 
(iii) Submerged soil or soil from which 

water is freely seeping; or 
(iv) Submerged rock that is not stable, or 
(v) Material in a sloped, layered system 

where the layers dip into the excavation or a 
slope of four horizontal to one vertical 
(4H:1V) or steeper. 

Unconfined compressive strength means the 
load per unit area at which a soil will fail in 
compression. It can be determined by labora-
tory testing, or estimated in the field using 
a pocket penetrometer, by thumb penetra-
tion tests, and other methods. 

Wet soil means soil that contains signifi-
cantly more moisture than moist soil, but in 
such a range of values that cohesive material 
will slump or begin to flow when vibrated. 
Granular material that would exhibit cohe-
sive properties when moist will lose those co-
hesive properties when wet. 

(c) Requirements—(1) Classification of soil 
and rock deposits. Each soil and rock deposit 
shall be classified by a competent person as 
Stable Rock, Type A, Type B, or Type C in 
accordance with the definitions set forth in 
paragraph (b) of this appendix. 

(2) Basis of classification. The classification 
of the deposits shall be made based on the re-
sults of at least one visual and at least one 
manual analysis. Such analyses shall be con-
ducted by a competent person using tests de-
scribed in paragraph (d) below, or in other 
recognized methods of soil classification and 
testing such as those adopted by the Amer-
ica Society for Testing Materials, or the U.S. 
Department of Agriculture textural classi-
fication system. 

(3) Visual and manual analyses. The visual 
and manual analyses, such as those noted as 
being acceptable in paragraph (d) of this ap-
pendix, shall be designed and conducted to 
provide sufficient quantitative and quali-
tative information as may be necessary to 
identify properly the properties, factors, and 
conditions affecting the classification of the 
deposits. 

(4) Layered systems. In a layered system, 
the system shall be classified in accordance 
with its weakest layer. However, each layer 
may be classified individually where a more 
stable layer lies under a less stable layer. 

(5) Reclassification. If, after classifying a de-
posit, the properties, factors, or conditions 
affecting its classification change in any 
way, the changes shall be evaluated by a 
competent person. The deposit shall be re-
classified as necessary to reflect the changed 
circumstances. 

(d) Acceptable visual and manual tests—(1) 
Visual tests. Visual analysis is conducted to 
determine qualitative information regarding 
the excavation site in general, the soil adja-
cent to the excavation, the soil forming the 
sides of the open excavation, and the soil 
taken as samples from excavated material. 

(i) Observe samples of soil that are exca-
vated and soil in the sides of the excavation. 
Estimate the range of particle sizes and the 
relative amounts of the particle sizes. Soil 
that is primarily composed of fine-grained 
material is cohesive material. Soil composed 
primarily of coarse-grained sand or gravel is 
granular material. 

(ii) Observe soil as it is excavated. Soil 
that remains in clumps when excavated is 
cohesive. Soil that breaks up easily and does 
not stay in clumps is granular. 

(iii) Observe the side of the opened exca-
vation and the surface area adjacent to the 
excavation. Crack-like openings such as ten-
sion cracks could indicate fissured material. 
If chunks of soil spall off a vertical side, the 
soil could be fissured. Small spalls are evi-
dence of moving ground and are indications 
of potentially hazardous situations. 

(iv) Observe the area adjacent to the exca-
vation and the excavation itself for evidence 
of existing utility and other underground 
structures, and to identify previously dis-
turbed soil. 

(v) Observe the opened side of the exca-
vation to identify layered systems. Examine 
layered systems to identify if the layers 
slope toward the excavation. Estimate the 
degree of slope of the layers. 

(vi) Observe the area adjacent to the exca-
vation and the sides of the opened exca-
vation for evidence of surface water, water 
seeping from the sides of the excavation, or 
the location of the level of the water table. 

(vii) Observe the area adjacent to the exca-
vation and the area within the excavation 
for sources of vibration that may affect the 
stability of the excavation face. 

(2) Manual tests. Manual analysis of soil 
samples is conducted to determine quan-
titative as well as qualitative properties of 
soil and to provide more information in 
order to classify soil properly. 

(i) Plasticity. Mold a moist or wet sample of 
soil into a ball and attempt to roll it into 
threads as thin as 1⁄8-inch in diameter. Cohe-
sive material can be successfully rolled into 
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threads without crumbling. For example, if 
at least a two inch (50 mm) length of 1⁄8-inch 
thread can be held on one end without tear-
ing, the soil is cohesive. 

(ii) Dry strength. If the soil is dry and 
crumbles on its own or with moderate pres-
sure into individual grains or fine powder, it 
is granular (any combination of gravel, sand, 
or silt). If the soil is dry and falls into 
clumps which break up into smaller clumps, 
but the smaller clumps can only be broken 
up with difficulty, it may be clay in any 
combination with gravel, sand or silt. If the 
dry soil breaks into clumps which do not 
break up into small clumps and which can 
only be broken with difficulty, and there is 
no visual indication the soil is fissured, the 
soil may be considered unfissured. 

(iii) Thumb penetration. The thumb penetra-
tion test can be used to estimate the 
unconfined compressive strength of cohesive 
soils. (This test is based on the thumb pene-
tration test described in American Society 
for Testing and Materials (ASTM) Standard 
designation D2488—‘‘Standard Recommended 
Practice for Description of Soils (Visual— 
Manual Procedure).’’) Type A soils with an 
unconfined compressive strength of 1.5 tsf 
can be readily indented by the thumb; how-
ever, they can be penetrated by the thumb 
only with very great effort. Type C soils with 
an unconfined compressive strength of 0.5 tsf 
can be easily penetrated several inches by 
the thumb, and can be molded by light finger 
pressure. This test should be conducted on 
an undisturbed soil sample, such as a large 
clump of spoil, as soon as practicable after 
excavation to keep to a miminum the effects 
of exposure to drying influences. If the exca-
vation is later exposed to wetting influences 
(rain, flooding), the classification of the soil 
must be changed accordingly. 

(iv) Other strength tests. Estimates of 
unconfined compressive strength of soils can 
also be obtained by use of a pocket pene-
trometer or by using a hand-operated 
shearvane. 

(v) Drying test. The basic purpose of the 
drying test is to differentiate between cohe-
sive material with fissures, unfissured cohe-
sive material, and granular material. The 
procedure for the drying test involves drying 
a sample of soil that is approximately one 
inch thick (2.54 cm) and six inches (15.24 cm) 
in diameter until it is thoroughly dry: 

(A) If the sample develops cracks as it 
dries, significant fissures are indicated. 

(B) Samples that dry without cracking are 
to be broken by hand. If considerable force is 
necessary to break a sample, the soil has sig-
nificant cohesive material content. The soil 
can be classified as a unfissured cohesive ma-
terial and the unconfined compressive 
strength should be determined. 

(C) If a sample breaks easily by hand, it is 
either a fissured cohesive material or a 
granular material. To distinguish between 

the two, pulverize the dried clumps of the 
sample by hand or by stepping on them. If 
the clumps do not pulverize easily, the mate-
rial is cohesive with fissures. If they pul-
verize easily into very small fragments, the 
material is granular. 

APPENDIX B TO SUBPART P OF PART 
1926—SLOPING AND BENCHING 

(a) Scope and application. This appendix 
contains specifications for sloping and 
benching when used as methods of protecting 
employees working in excavations from 
cave-ins. The requirements of this appendix 
apply when the design of sloping and bench-
ing protective systems is to be performed in 
accordance with the requirements set forth 
in § 1926.652(b)(2). 

(b) Definitions. 
Actual slope means the slope to which an 

excavation face is excavated. 
Distress means that the soil is in a condi-

tion where a cave-in is imminent or is likely 
to occur. Distress is evidenced by such phe-
nomena as the development of fissures in the 
face of or adjacent to an open excavation; 
the subsidence of the edge of an excavation; 
the slumping of material from the face or 
the bulging or heaving of material from the 
bottom of an excavation; the spalling of ma-
terial from the face of an excavation; and 
ravelling, i.e., small amounts of material 
such as pebbles or little clumps of material 
suddenly separating from the face of an exca-
vation and trickling or rolling down into the 
excavation. 

Maximum allowable slope means the steep-
est incline of an excavation face that is ac-
ceptable for the most favorable site condi-
tions as protection against cave-ins, and is 
expressed as the ratio of horizontal distance 
to vertical rise (H:V). 

Short term exposure means a period of time 
less than or equal to 24 hours that an exca-
vation is open. 

(c) Requirements—(1) Soil classification. Soil 
and rock deposits shall be classified in ac-
cordance with appendix A to subpart P of 
part 1926. 

(2) Maximum allowable slope. The maximum 
allowable slope for a soil or rock deposit 
shall be determined from Table B–1 of this 
appendix. 

(3) Actual slope. (i) The actual slope shall 
not be steeper than the maximum allowable 
slope. 

(ii) The actual slope shall be less steep 
than the maximum allowable slope, when 
there are signs of distress. If that situation 
occurs, the slope shall be cut back to an ac-
tual slope which is at least 1⁄2 horizontal to 
one vertical (1⁄2H:1V) less steep than the 
maximum allowable slope. 

(iii) When surcharge loads from stored ma-
terial or equipment, operating equipment, or 
traffic are present, a competent person shall 
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determine the degree to which the actual 
slope must be reduced below the maximum 
allowable slope, and shall assure that such 
reduction is achieved. Surcharge loads from 

adjacent structures shall be evaluated in ac-
cordance with § 1926.651(i). 

(4) Configurations. Configurations of slop-
ing and benching systems shall be in accord-
ance with Figure B–1. 

Figure B–1 

Slope Configurations 

(All slopes stated below are in the horizontal to vertical ratio) 

B–1.1 Excavations made in Type A soil. 

1. All simple slope excavation 20 feet or less in depth shall have a maximum allowable slope 
of 3⁄4:1. 

SIMPLE SLOPE—GENERAL 

Exception: Simple slope excavations which are open 24 hours or less (short term) and which 
are 12 feet or less in depth shall have a maximum allowable slope of 1⁄2:1. 
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SIMPLE SLOPE—SHORT TERM 

2. All benched excavations 20 feet or less in depth shall have a maximum allowable slope 
of 3⁄4 to 1 and maximum bench dimensions as follows: 

SIMPLE BENCH 

MULTIPLE BENCH 

3. All excavations 8 feet or less in depth which have unsupported vertically sided lower por-
tions shall have a maximum vertical side of 31⁄2 feet. 
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UNSUPPORTED VERTICALLY SIDED LOWER PORTION—MAXIMUM 8 FEET IN DEPTH 

All excavations more than 8 feet but not more than 12 feet in depth which unsupported 
vertically sided lower portions shall have a maximum allowable slope of 1:1 and a maximum 
vertical side of 31⁄2 feet. 

UNSUPPORTED VERTICALLY SIDED LOWER PORTION—MAXIMUM 12 FEET IN DEPTH 

All excavations 20 feet or less in depth which have vertically sided lower portions that are 
supported or shielded shall have a maximum allowable slope of 3⁄4:1. The support or shield sys-
tem must extend at least 18 inches above the top of the vertical side. 

SUPPORTED OR SHIELDED VERTICALLY SIDED LOWER PORTION 

4. All other simple slope, compound slope, and vertically sided lower portion excavations 
shall be in accordance with the other options permitted under § 1926.652(b). 
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B–1.2 Excavations Made in Type B Soil 

1. All simple slope excavations 20 feet or less in depth shall have a maximum allowable 
slope of 1:1. 

SIMPLE SLOPE 

2. All benched excavations 20 feet or less in depth shall have a maximum allowable slope 
of 1:1 and maximum bench dimensions as follows: 

SINGLE BENCH 

MULTIPLE BENCH 

3. All excavations 20 feet or less in depth which have vertically sided lower portions shall 
be shielded or supported to a height at least 18 inches above the top of the vertical side. All 
such excavations shall have a maximum allowable slope of 1:1. 
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VERTICALLY SIDED LOWER PORTION 

4. All other sloped excavations shall be in accordance with the other options permitted in 
§ 1926.652(b). 

B–1.3 Excavations Made in Type C Soil 

1. All simple slope excavations 20 feet or less in depth shall have a maximum allowable 
slope of 11⁄2:1. 

SIMPLE SLOPE 

2. All excavations 20 feet or less in depth which have vertically sided lower portions shall 
be shielded or supported to a height at least 18 inches above the top of the vertical side. All 
such excavations shall have a maximum allowable slope of 11⁄2:1. 

VERTICAL SIDED LOWER PORTION 

3. All other sloped excavations shall be in accordance with the other options permitted in 
§ 1926.652(b). 
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B–1.4 Excavations Made in Layered Soils 

1. All excavations 20 feet or less in depth made in layered soils shall have a maximum al-
lowable slope for each layer as set forth below. 
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2. All other sloped excavations shall be in accordance with the other options permitted in 
§ 1926.652(b). 

APPENDIX C TO SUBPART P OF PART 
1926—TIMBER SHORING FOR TRENCHES 

(a) Scope. This appendix contains informa-
tion that can be used timber shoring is pro-
vided as a method of protection from cave- 
ins in trenches that do not exceed 20 feet (6.1 
m) in depth. This appendix must be used 
when design of timber shoring protective 
systems is to be performed in accordance 
with § 1926.652(c)(1). Other timber shoring 
configurations; other systems of support 
such as hydraulic and pneumatic systems; 
and other protective systems such as slop-
ing, benching, shielding, and freezing sys-
tems must be designed in accordance with 
the requirements set forth in § 1926.652(b) and 
§ 1926.652(c). 

(b) Soil Classification. In order to use the 
data presented in this appendix, the soil type 
or types in which the excavation is made 
must first be determined using the soil clas-
sification method set forth in appendix A of 
subpart P of this part. 

(c) Presentation of Information. Information 
is presented in several forms as follows: 

(1) Information is presented in tabular 
form in Tables C–1.1, C–1.2, and C–1.3, and Ta-
bles C–2.1, C–2.2 and C–2.3 following para-
graph (g) of the appendix. Each table pre-
sents the minimum sizes of timber members 
to use in a shoring system, and each table 
contains data only for the particular soil 
type in which the excavation or portion of 
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the excavation is made. The data are ar-
ranged to allow the user the flexibility to se-
lect from among several acceptable configu-
rations of members based on varying the 
horizontal spacing of the crossbraces. Stable 
rock is exempt from shoring requirements 
and therefore, no data are presented for this 
condition. 

(2) Information concerning the basis of the 
tabular data and the limitations of the data 
is presented in paragraph (d) of this appen-
dix, and on the tables themselves. 

(3) Information explaining the use of the 
tabular data is presented in paragraph (e) of 
this appendix. 

(4) Information illustrating the use of the 
tabular data is presented in paragraph (f) of 
this appendix. 

(5) Miscellaneous notations regarding Ta-
bles C–1.1 through C–1.3 and Tables C–2.1 
through C–2.3 are presented in paragraph (g) 
of this Appendix. 

(d) Basis and limitations of the data—(1) Di-
mensions of timber members. (i) The sizes of the 
timber members listed in Tables C–1.1 
through C–1.3 are taken from the National 
Bureau of Standards (NBS) report, ‘‘Rec-
ommended Technical Provisions for Con-
struction Practice in Shoring and Sloping of 
Trenches and Excavations.’’ In addition, 
where NBS did not recommend specific sizes 
of members, member sizes are based on an 
analysis of the sizes required for use by ex-
isting codes and on empirical practice. 

(ii) The required dimensions of the mem-
bers listed in Tables C–1.1 through C–1.3 refer 
to actual dimensions and not nominal di-
mensions of the timber. Employers wanting 
to use nominal size shoring are directed to 
Tables C–2.1 through C–2.3, or have this 
choice under § 1926.652(c)(3), and are referred 
to The Corps of Engineers, The Bureau of 
Reclamation or data from other acceptable 
sources. 

(2) Limitation of application. (i) It is not in-
tended that the timber shoring specification 
apply to every situation that may be experi-
enced in the field. These data were developed 
to apply to the situations that are most 
commonly experienced in current trenching 
practice. Shoring systems for use in situa-
tions that are not covered by the data in this 
appendix must be designed as specified in 
§ 1926.652(c). 

(ii) When any of the following conditions 
are present, the members specified in the ta-
bles are not considered adequate. Either an 
alternate timber shoring system must be de-
signed or another type of protective system 
designed in accordance with § 1926.652. 

(A) When loads imposed by structures or 
by stored material adjacent to the trench 
weigh in excess of the load imposed by a two- 
foot soil surcharge. The term ‘‘adjacent’’ as 
used here means the area within a horizontal 
distance from the edge of the trench equal to 
the depth of the trench. 

(B) When vertical loads imposed on cross 
braces exceed a 240-pound gravity load dis-
tributed on a one-foot section of the center 
of the crossbrace. 

(C) When surcharge loads are present from 
equipment weighing in excess of 20,000 
pounds. 

(D) When only the lower portion of a 
trench is shored and the remaining portion 
of the trench is sloped or benched unless: 
The sloped portion is sloped at an angle less 
steep than three horizontal to one vertical; 
or the members are selected from the tables 
for use at a depth which is determined from 
the top of the overall trench, and not from 
the toe of the sloped portion. 

(e) Use of Tables. The members of the shor-
ing system that are to be selected using this 
information are the cross braces, the 
uprights, and the wales, where wales are re-
quired. Minimum sizes of members are speci-
fied for use in different types of soil. There 
are six tables of information, two for each 
soil type. The soil type must first be deter-
mined in accordance with the soil classifica-
tion system described in appendix A to sub-
part P of part 1926. Using the appropriate 
table, the selection of the size and spacing of 
the members is then made. The selection is 
based on the depth and width of the trench 
where the members are to be installed and, 
in most instances, the selection is also based 
on the horizontal spacing of the crossbraces. 
Instances where a choice of horizontal spac-
ing of crossbracing is available, the hori-
zontal spacing of the crossbraces must be 
chosen by the user before the size of any 
member can be determined. When the soil 
type, the width and depth of the trench, and 
the horizontal spacing of the crossbraces are 
known, the size and vertical spacing of the 
crossbraces, the size and vertical spacing of 
the wales, and the size and horizontal spac-
ing of the uprights can be read from the ap-
propriate table. 

(f) Examples to Illustrate the Use of Tables C– 
1.1 through C–1.3. 

(1) Example 1. 
A trench dug in Type A soil is 13 feet deep 

and five feet wide. 
From Table C–1.1, for acceptable arrange-

ments of timber can be used. 

Arrangement #B1 

Space 4×4 crossbraces at six feet hori-
zontally and four feet vertically. 

Wales are not required. 
Space 3×8 uprights at six feet horizontally. 

This arrangement is commonly called ‘‘skip 
shoring.’’ 

Arrangement #B2 

Space 4×6 crossbraces at eight feet hori-
zontally and four feet vertically. 

Space 8×8 wales at four feet vertically. 
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Space 2×6 uprights at four feet hori-
zontally. 

Arrangement #B3 

Space 6×6 crossbraces at 10 feet hori-
zontally and four feet vertically. 

Space 8×10 wales at four feet vertically. 
Space 2×6 uprights at five feet hori-

zontally. 

Arrangement #B4 

Space 6×6 crossbraces at 12 feet hori-
zontally and four feet vertically. 

Space 10×10 wales at four feet vertically. 
Spaces 3×8 uprights at six feet hori-

zontally. 
(2) Example 2. 
A trench dug in Type B soil in 13 feet deep 

and five feet wide. From Table C–1.2 three 
acceptable arrangements of members are 
listed. 

Arrangement #B1 

Space 6×6 crossbraces at six feet hori-
zontally and five feet vertically. 

Space 8×8 wales at five feet vertically. 
Space 2×6 uprights at two feet hori-

zontally. 

Arrangement #B2 

Space 6×8 crossbraces at eight feet hori-
zontally and five feet vertically. 

Space 10×10 wales at five feet vertically. 
Space 2×6 uprights at two feet hori-

zontally. 

Arrangement #B3 

Space 8×8 crossbraces at 10 feet hori-
zontally and five feet vertically. 

Space 10×12 wales at five feet vertically. 
Space 2×6 uprights at two feet vertically. 
(3) Example 3. 
A trench dug in Type C soil is 13 feet deep 

and five feet wide. 
From Table C–1.3 two acceptable arrange-

ments of members can be used. 

Arrangement #B1 

Space 8×8 crossbraces at six feet hori-
zontally and five feet vertically. 

Space 10×12 wales at five feet vertically. 
Position 2×6 uprights as closely together as 

possible. 
If water must be retained use special 

tongue and groove uprights to form tight 
sheeting. 

Arrangement #B2 

Space 8×10 crossbraces at eight feet hori-
zontally and five feet vertically. 

Space 12×12 wales at five feet vertically. 
Position 2×6 uprights in a close sheeting 

configuration unless water pressure must be 
resisted. Tight sheeting must be used where 
water must be retained. 

(4) Example 4. 
A trench dug in Type C soil is 20 feet deep 

and 11 feet wide. The size and spacing of 
members for the section of trench that is 
over 15 feet in depth is determined using 
Table C–1.3. Only one arrangement of mem-
bers is provided. 

Space 8×10 crossbraces at six feet hori-
zontally and five feet vertically. 

Space 12×12 wales at five feet vertically. 
Use 3×6 tight sheeting. 
Use of Tables C–2.1 through C–2.3 would fol-

low the same procedures. 
(g) Notes for all Tables. 
1. Member sizes at spacings other than in-

dicated are to be determined as specified in 
§ 1926.652(c), ‘‘Design of Protective Systems.’’ 

2. When conditions are saturated or sub-
merged use Tight Sheeting. Tight Sheeting 
refers to the use of specially-edged timber 
planks (e.g., tongue and groove) at least 
three inches thick, steel sheet piling, or 
similar construction that when driven or 
placed in position provide a tight wall to re-
sist the lateral pressure of water and to pre-
vent the loss of backfill material. Close 
Sheeting refers to the placement of planks 
side-by-side allowing as little space as pos-
sible between them. 

3. All spacing indicated is measured center 
to center. 

4. Wales to be installed with greater di-
mension horizontal. 

5. If the vertical distance from the center 
of the lowest crossbrace to the bottom of the 
trench exceeds two and one-half feet, 
uprights shall be firmly embedded or a 
mudsill shall be used. Where uprights are 
embedded, the vertical distance from the 
center of the lowest crossbrace to the bot-
tom of the trench shall not exceed 36 inches. 
When mudsills are used, the vertical dis-
tance shall not exceed 42 inches. Mudsills are 
wales that are installed at the toe of the 
trench side. 

6. Trench jacks may be used in lieu of or in 
combination with timber crossbraces. 

7. Placement cf crossbraces. When the 
vertical spacing of crossbraces is four feet, 
place the top crossbrace no more than two 
feet below the top of the trench. When the 
vertical spacing of crossbraces is five feet, 
place the top crossbrace no more than 2.5 
feet below the top of the trench. 
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APPENDIX D TO SUBPART P OF PART 
1926—ALUMINUM HYDRAULIC SHOR-
ING FOR TRENCHES 

(a) Scope. This appendix contains informa-
tion that can be used when aluminum hy-
draulic shoring is provided as a method of 
protection against cave-ins in trenches that 

do not exceed 20 feet (6.1m) in depth. This ap-
pendix must be used when design of the alu-
minum hydraulic protective system cannot 
be performed in accordance with 
§ 1926.652(c)(2). 

(b) Soil Classification. In order to use data 
presented in this appendix, the soi1 type or 
types in which the excavation is made must 
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first be determined using the soil classifica-
tion method set forth in appendix A of sub-
part P of part 1926. 

(c) Presentation of Information. Information 
is presented in several forms as follows: 

(1) Information is presented in tabular 
form in Tables D–1.1, D–1.2, D–1.3 and E–1.4. 
Each table presents the maximum vertical 
and horizontal spacings that may be used 
with various aluminum member sizes and 
various hydraulic cylinder sizes. Each table 
contains data only for the particular soil 
type in which the excavation or portion of 
the excavation is made. Tables D–1.1 and D– 
1.2 are for vertical shores in Types A and B 
soil. Tables D–1.3 and D1.4 are for horizontal 
waler systems in Types B and C soil. 

(2) Information concerning the basis of the 
tabular data and the limitations of the data 
is presented in paragraph (d) of this appen-
dix. 

(3) Information explaining the use of the 
tabular data is presented in paragraph (e) of 
this appendix. 

(4) Information illustrating the use of the 
tabular data is presented in paragraph (f) of 
this appendix. 

(5) Miscellaneous notations (footnotes) re-
garding Table D–1.1 through D–1.4 are pre-
sented in paragraph (g) of this appendix. 

(6) Figures, illustrating typical installa-
tions of hydraulic shoring, are included just 
prior to the Tables. The illustrations page is 
entitled ‘‘Aluminum Hydraulic Shoring; 
Typical Installations.’’ 

(d) Basis and limitations of the data. (1) 
Vertical shore rails and horizontal wales are 
those that meet the Section Modulus re-
quirements in the D–1 Tables. Aluminum 
material is 6061–T6 or material of equivalent 
strength and properties. 

(2) Hydraulic cylinders specifications. (i) 2- 
inch cylinders shall be a minimum 2-inch in-
side diameter with a minimum safe working 
capacity of no less than 18,000 pounds axial 
compressive load at maximum extension. 
Maximum extension is to include full range 
of cylinder extensions as recommended by 
product manufaturer. 

(ii) 3-inch cylinders shall be a minimum 3- 
inch inside diameter with a safe working ca-
pacity of not less than 30,000 pounds axial 
compressive load at extensions as rec-
ommended by product manufacturer. 

(3) Limitation of application. 
(i) It is not intended that the aluminum 

hydraulic specification apply to every situa-
tion that may be experienced in the field. 
These data were developed to apply to the 
situations that are most commonly experi-
enced in current trenching practice. Shoring 
systems for use in situations that are not 
covered by the data in this appendix must be 
otherwise designed as specified in 
§ 1926.652(c). 

(ii) When any of the following conditions 
are present, the members specified in the Ta-

bles are not considered adequate. In this 
case, an alternative aluminum hydraulic 
shoring system or other type of protective 
system must be designed in accordance with 
§ 1926.652. 

(A) When vertical loads imposed on cross 
braces exceed a 100 Pound gravity load dis-
tributed on a one foot section of the center 
of the hydraulic cylinder. 

(B) When surcharge loads are present from 
equipment weighing in excess of 20,000 
pounds. 

(C) When only the lower portion or a 
trench is shored and the remaining portion 
of the trench is sloped or benched unless: 
The sloped portion is sloped at an angle less 
steep than three horizontal to one vertical; 
or the members are selected from the tables 
for use at a depth which is determined from 
the top of the overall trench, and not from 
the toe of the sloped portion. 

(e) Use of Tables D–1.1, D–1.2, D–1.3 and D– 
1.4. The members of the shoring system that 
are to be selected using this information are 
the hydraulic cylinders, and either the 
vertical shores or the horizontal wales. When 
a waler system is used the vertical timber 
sheeting to be used is also selected from 
these tables. The Tables D–1.1 and D–1.2 for 
vertical shores are used in Type A and B 
soils that do not require sheeting. Type B 
soils that may require sheeting, and Type C 
soils that always require sheeting are found 
in the horizontal wale Tables D–1.3 and D–1.4. 
The soil type must first be determined in ac-
cordance with the soil classification system 
described in appendix A to subpart P of part 
1926. Using the appropriate table, the selec-
tion of the size and spacing of the members 
is made. The selection is based on the depth 
and width of the trench where the members 
are to be installed. In these tables the 
vertical spacing is held constant at four feet 
on center. The tables show the maximum 
horizontal spacing of cylinders allowed for 
each size of wale in the waler system tables, 
and in the vertical shore tables, the hydrau-
lic cylinder horizontal spacing is the same as 
the vertical shore spacing. 

(f) Example to Illustrate the Use of the Tables: 
(1) Example 1: 
A trench dug in Type A soil is 6 feet deep 

and 3 feet wide. From Table D–1.1: Find 
vertical shores and 2 inch diameter cylinders 
spaced 8 feet on center (o.c.) horizontally and 
4 feet on center (o.c.) vertically. (See Figures 
1 & 3 for typical installations.) 

(2) Example 2: 
A trench is dug in Type B soil that does 

not require sheeting, 13 feet deep and 5 feet 
wide. From Table D–1.2: Find vertical shores 
and 2 inch diameter cylinders spaced 6.5 feet 
o.c. horizontally and 4 feet o.c. vertically. 
(See Figures 1 & 3 for typical installations.) 

(3) A trench is dug in Type B soil that does 
not require sheeting, but does experience 
some minor raveling of the trench face. The 
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trench is 16 feet deep and 9 feet wide. From 
Table D–1.2: Find vertical shores and 2 inch 
diameter cylinder (with special oversleeves 
as designated by footnote #B2) spaced 5.5 feet 
o.c. horizontally and 4 feet o.c. vertically, 
plywood (per footnote (g)(7) to the D–1 Table) 
should be used behind the shores. (See Fig-
ures 2 & 3 for typical installations.) 

(4) Example 4: A trench is dug in pre-
viously disturbed Type B soil, with charac-
teristics of a Type C soil, and will require 
sheeting. The trench is 18 feet deep and 12 
feet wide. 8 foot horizontal spacing between 
cylinders is desired for working space. From 
Table D–1.3: Find horizontal wale with a sec-
tion modulus of 14.0 spaced at 4 feet o.c. 
vertically and 3 inch diameter cylinder 
spaced at 9 feet maximum o.c. horizontally. 
3×12 timber sheeting is required at close 
spacing vertically. (See Figure 4 for typical 
installation.) 

(5) Example 5: A trench is dug in Type C 
soil, 9 feet deep and 4 feet wide. Horizontal 
cylinder spacing in excess of 6 feet is desired 
for working space. From Table D–1.4: Find 
horizontal wale with a section modulus of 7.0 
and 2 inch diameter cylinders spaced at 6.5 
feet o.c. horizontally. Or, find horizontal 
wale with a 14.0 section modulus and 3 inch 
diameter cylinder spaced at 10 feet o.c. hori-
zontally. Both wales are spaced 4 feet o.c. 
vertically. 3×12 timber sheeting is required 
at close spacing vertically. (See Figure 4 for 
typical installation.) 

(g) Footnotes, and general notes, for Tables 
D–1.1, D–1.2, D–1.3, and D–1.4. 

(1) For applications other than those listed 
in the tables, refer to § 1926.652(c)(2) for use of 
manufacturer’s tabulated data. For trench 
depths in excess of 20 feet, refer to 
§ 1926.652(c)(2) and § 1926.652(c)(3). 

(2) 2 inch diameter cylinders, at this width, 
shall have structural steel tube 
(3.5×3.5×0.1875) oversleeves, or structural 
oversleeves of manufacturer’s specification, 
extending the full, collapsed length. 

(3) Hydraulic cylinders capacities. (i) 2 
inch cylinders shall be a minimum 2-inch in-
side diameter with a safe working capacity 
of not less than 18,000 pounds axial compres-
sive load at maximum extension. Maximum 
extension is to include full range of cylinder 
extensions as recommended by product man-
ufacturer. 

(ii) 3-inch cylinders shall be a minimum 3- 
inch inside diameter with a safe work capac-
ity of not less than 30,000 pounds axial com-
pressive load at maximum extension. Max-
imum extension is to include full range of 
cylinder extensions as recommended by 
product manufacturer. 

(4) All spacing indicated is measured cen-
ter to center. 

(5) Vertical shoring rails shall have a min-
imum section modulus of 0.40 inch. 

(6) When vertical shores are used, there 
must be a minimum of three shores spaced 
equally, horizontally, in a group. 

(7) Plywood shall be 1.125 in. thick 
softwood or 0.75 inch. thick, 14 ply, arctic 
white birch (Finland form). Please note that 
plywood is not intended as a structural 
member, but only for prevention of local rav-
eling (sloughing of the trench face) between 
shores. 

(8) See appendix C for timber specifica-
tions. 

(9) Wales are calculated for simple span 
conditions. 

(10) See appendix D, item (d), for basis and 
limitations of the data. 
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APPENDIX F TO SUBPART P OF PART 
1926—SELECTION OF PROTECTIVE 
SYSTEMS 

The following figures are a graphic sum-
mary of the requirements contained in sub-

part P for excavations 20 feet or less in 
depth. Protective systems for use in exca-
vations more than 20 feet in depth must be 
designed by a registered professional engi-
neer in accordance with § 1926.652 (b) and (c). 
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SECTION 011000 - SUMMARY 
 
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 WORK COVERED BY CONTRACT DOCUMENTS 
 

A. Project Identification: Project consists of construction of an outdoor plaza with multiple 
water, lighting, and audio/visual installations. 

 
1. Location: 500 Block of Main Street, North Little Rock, Arkansas 72114. 

 
a. Approximately 43,000 square foot outdoor plaza consisting of masonry , 

concrete, and aggregate surfaces. 
b. Steel and aluminum pavilion. 
c. In- ground and above- ground water features. 
d. Freestanding metal projection wall and concrete stage. 
e. Freestanding masonry toilet and equipment building. 
f. Aggregate and stone screening area with landscaping. 
g. Additional scope as defined by Construction Documents. 

 
B. Architect Identification: The Contract Documents, dated December 17, 2020 were 

prepared for this project by Taggart Architects, 4500 Burrow Drive, North Little Rock, 
AR 72116. 

 
1.3 CONTRACT 
 

A. Project will be managed by a Construction Manager and constructed under a general 
construction contract. 

 
1.4 WORK SEQUENCE 
 

A. Construction activities shall be sequenced so that no materials or equipment are exposed 
to environmental elements that may damage the material or equipment. 

 
1. Installation of interior and final exposed finishes shall not commence until area is 

protected from the rest of the site and work.  
 
1.5 WORK UNDER OTHER CONTRACTS 
 

A. Cooperate fully with separate contractors (if any) so work on those contracts may be 
carried out smoothly, without interfering with or delaying work under this Contract. 

 
1.6 PRODUCTS ORDERED IN ADVANCE 
 

A. General:  Owner may have negotiated Purchase Orders with suppliers of material and 
equipment to be incorporated into the Work.  Owner shall assign these Purchase Orders 
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to the Contractor.  Costs for receiving, handling, storage if required, and installation of 
material and equipment are to be included in the Contract Sum. 

 
1. Contractor's responsibilities are the same as if Contractor had negotiated 

Purchase Orders, including responsibility to renegotiate purchase and to execute 
final Purchase-Order agreements. 

 
 
1.7 SPECIFICATION FORMATS AND CONVENTIONS 
 

A. Specification Format: The Specifications are organized into Divisions and Sections using 
the 50 division format and six-digit numbering system from MasterFormat® 2014 of the 
Construction Specifications Institute (CSI). 

 
 

1. Section Identification:  The Specifications use section numbers and titles to help 
cross-referencing in the Contract Documents.  Sections in the Project Manual are 
in numeric sequence; however, the sequence is incomplete.  Consult the Table of 
Contents at the beginning of the Project Manual to determine numbers and names 
of sections in the Contract Documents. 

 
B. Specification Content:  The Specifications use certain conventions for the style of 

language and the intended meaning of certain terms, words, and phrases when used in 
particular situations.  These conventions are as follows: 

 
1. Abbreviated Language:  Language used in the Specifications and other Contract 

Documents is abbreviated.  Words and meanings shall be interpreted as 
appropriate.  Words implied, but not stated, shall be inferred, as the sense 
requires.  Singular words shall be interpreted as plural, and plural words shall be 
interpreted as singular where applicable as the context of the Contract 
Documents indicates. 

2. Imperative mood and streamlined language are generally used in the 
Specifications.  Requirements expressed in the imperative mood are to be 
performed by Contractor.  Occasionally, the indicative or subjunctive mood may 
be used in the Section Text for clarity to describe responsibilities that must be 
fulfilled indirectly by Contractor or by others when so noted. 

 
a. The words "shall," "shall be," or "shall comply with," depending on the 

context, are imp lied where a colon (:) is used within a sentence or 
phrase. 

 
1.8 CONTRACT DOCUMENTS 
 

A. The Drawings indicate the general arrangement and scope of the systems and shall be 
followed insofar as possible.  If deviations from the layout are necessitated by field 
conditions, detailed layouts of the proposed departures shall be submitted in writing to 
the Architect/Engineer for approval before proceeding with the Work. 
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B. The Drawings are not intended to show every vertical or horizontal offset that may be 
necessary to complete the system or clear obstructions and/or Work of other Contractors.  
Contractors shall anticipate during bidding that additional offsets may be required and 
include same in their proposals. 

 
C. The Drawings, Schedules and Specifications shall be considered to be cooperative and 

anything appearing in the Specifications that may not be indicated on the Drawings, or 
vice-versa, shall be considered as part of the Contract and must be executed by the 
Contractor the same as though indicated by both. 

 
D. Measurements:  Contractor shall make all his own measurements in the field and shall be 

responsible for correct fitting.  He shall coordinate this Work with all other branches in 
such a manner as to cause a minimum of conflict or delay.  Contractor shall coordinate 
his Work in advance with all other trades and report immediately any difficulty, which 
can be anticipated. 

 
E. Adjustments to Work in the Field: 

 
1. The Architect/Engineer reserves the right to make minor adjustments (maximum 

of 10'-0") in location of switches, blocking, ductwork, conduit, drains, piping, 
outlets, and/or equipment at no additional charge if so directed prior to their 
installation, but the Contractor must give notice when installation will 
commence. 

2. Where the Drawings show equipment, casework, or the like, Contractors shall lay 
out the Work to avoid conflicts. 

3. Where offsets in piping, additional fittings, necessary drains, minor valves, traps 
and devices are  required to complete the installation, to clear obstructions or the 
Work of other Contractors, or for the proper operation of the system, these shall 
be deemed to be included in the Contract and shall be furnished and installed 
complete by the Contractor at no additional charge. 

4.   If sinks or other items are indicated on a plan it will be assumed that they will 
require all plumbing components to function properly and shall be furnished and 
installed complete by the Contractor at no additional charge. 

 
F. Clearances:  All installations shall be made to maintain maximum headroom and 

clearance around equipment.  When space and/or headroom appear inadequate, 
Contractor shall notify Architect/Engineer prior to proceeding with the installation.  No 
claims for additional compensation will be approved for failure on the part of the 
Contractor or his Subcontractor to comply with this requirement. 

 
G. Ownership:  All Contract Documents, except the Contractor's executed set, are and 

remain the property of the Architect/Engineer or Owner.  Such Contract Documents shall 
not be used on other Work and those sets in usable condition shall be returned to the 
Architect/Engineer, upon request, at the completion of or cessation of the Work or 
termination of the contract. 
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1.9 CONTRACTOR'S RESPONSIBILITIES: 
 

A. Construction: 
 

1. Labor and materials. 
2. Tools, construction equipment and machinery. 
3. Temporary facilities, services and protection necessary for proper execution and 

completion of the Work described in Section 015000 – “Temporary Facilities and 
Controls.” 

 
B. Taxes: 

 
1. Pay legally required State and Federal Taxes.   
2. Place exemption certificate number on invoices for materials incorporated in 

Work. 
3. Upon completion of Work, file a notarized statement with the Owner that all 

purchases made under exemption certificate were entitled to be exempt. 
4. Pay legally assessed penalties for improper use of exemption certificate number. 

 
C. Compliance: 

 
1. Comply with all Codes, Ordinances, Rules and Regulations, Orders, and other 

legal requirements of public authorities that bear on performance of Work. 
2. Promptly submit written notice to Architect/Engineer of observed variance of 

Contract Documents from legal requirements. 
 

D. Discipline:  Enforce strict discipline and good order among employees. 
 

1. No smoking or tobacco use is allowed on this project. 
2. No spitting on the floors, walls, or in concealed spaces is allowed. 
3. Concealed spaces are not to be used for garbage and shall be remained clear of 

garbage and debris. 
 
E. Safety:  Job site safety and all current regulations pertaining thereto are the responsibility 

of all Contractors.  Certain references to safety within the Contract Documents do not 
constitute specific instructions to the Contractor, but are included only to highlight 
certain aspects of the Project conditions.  In no case shall instruction from the Owner or 
Architect/Engineer make the Owner or Architect/Engineer liable for safety violations. 

 
1. Contractors employing non-English speaking persons shall provide a minimum 

of one person capable of speaking in both English and the employee’s language 
during the entire time employee is on-site.  

 
F. Documentation:  Prior to Final Inspection, provide all test and proof of performance data 

in the proper format as required by the Contract Documents.  Maintain current record (as-
built) documents and provide proof of documentation before monthly payment approval. 

 
G. Contractor’s Warranty:  Contractor warrants, by this acceptance of the Contract, that all 

Work furnished and installed will be free from any and all defects in workmanship and/or 
materials and that all apparatus will develop capacities and characteristics specified. That 
if, during a period of one year, or as otherwise specified, from date of certificate of 



SUMMARY          011000 - 5 

completion and acceptance of Work, any such defects in workmanship, materials or 
performance appear, he will, without additional cost, remedy such defects within a 
reasonable time to be specified in notice from the Architect/Engineer.  In default thereof, 
Owner may have such Work done and charge cost to the Contractor. 

 
H. Damaged Work: 

 
1. Construction personnel shall exercise care and shall provide whatever protective 

measures are required to assure that their particular portions of the Work do not 
damage or alter portions of the Work that have been previously installed, either 
partially or completely. 

2. All Work so damaged or altered shall be repaired or replaced to the satisfaction 
of the Architect/Engineer by the party whose Work has been affected, and 
expense thereof shall be borne by the party who caused the damage or alteration. 

3. Water infiltration and mold control: 
 

a. In the event of water or moisture infiltration, the Prime Contractor shall 
immediately take actions necessary to stop the infiltration at its source, 
remove the water or moisture and thoroughly dry any affected materials, 
in accordance with The Institute of Inspection, Cleaning and Restoration 
Certification (IICRC) S500, Standard and Reference Guide for 
Professional Water Damage Restoration.  This action must be taken no 
later than 24 hours after the occurrence of the infiltration.  All damaged 
material shall be replaced with new material unless otherwise agreed to 
by the Owner and Architect/Engineer in writing. 

b. If water or moisture results in the development of mold or fungal growth 
on an exposed or unexposed material surface, the material shall be fully 
replaced with new material.  Attempting to eliminate or contain the mold 
or fungal growth by applying products to the mold, covering over the 
mold, or otherwise “removing” the mold from the surface is not 
acceptable. 

c. In the event of the occurrence of mold, the Prime Contractor shall 
employ the services of an Owner approved qualified environmental firm 
or industrial hygienist specializing in mold remediation and indoor air 
quality to determine the cause of the problem, recommend a program for 
remediation, confirm that the problem has been remediated and that the 
mold has been removed entirely. 

 
4. Mold discovered on existing materials during construction:  If mold or fungus 

growth is discovered on existing materials during construction activities, the 
Contractor shall: 

 
a. Notify the Owner and Architect/Engineer immediately, and in writing, 

detailing the location, apparent extent and potential moisture source. 
b. Defer Work in the area of contamination until an abatement plan is 

formulated and implemented. 
c. Assist the Owner and Architect/Engineer in creating and implementing a 

remediation plan.  The plan shall conform to the New York City 
Guidelines on Assessment and Remediation of Fungi in Indoor 
Environments (available at 
http://www.ci.nyc.ny.us/html/doh/html/epi/moldrpt1.html). 
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I. Permits, Regulation, Licenses, and Inspections 

 
1. Secure and pay all governmental taxes and fees and other costs for all permits 

and licenses as necessary for proper execution and completion of Work.   
2. General Contractor shall obtain all Building Permits. 
3. The Owner has filed the appropriate plan submission with the Department of 

Health. Contractors shall file all necessary Drawings, prepare all documents, and 
obtain all necessary approvals of all governmental departments and agencies 
having jurisdiction.  Contractor shall obtain all required Certificates of Inspection 
for his Work and deliver same to the Architect/Engineer before requesting for 
acceptance and final payment for the Work. 

4. All Inspections by appropriate agencies shall be scheduled by the General 
Contractor. 

5. All Work for the project must be performed in accordance with all Federal, State 
and Local Laws, Ordinances and Rules and Regulations relating to the Work. 
Where the Contract Documents exceed these requirements, the Contract 
Documents shall govern. In no case shall Work be installed contrary to or below 
the minimum legal standards. 

6. All Federal, State and Local Laws, Ordinances, Rules, Regulations, Executive 
Orders, pertaining to the Work are hereby made a part of this specification, by 
reference, the same as if repeated herein in their entirety. 

7. Contractor is responsible for scheduling all required inspections by State and 
Local health departments and all other authorities having jurisdiction of this 
project. 

 
PART 2 -  PRODUCTS (NOT USED) 
 
PART 3 -  EXECUTION 
 
3.1 GENERAL PROVISIONS 
 

A. Contractors shall read and be thoroughly familiar with all the material contained in the 
Project Manual and shall ensure that their Subcontractors are also thoroughly familiar 
with the same.  Contractor shall also be thoroughly familiar with the existing space for 
this project. 

 
B. Contractors shall be aware, and shall make their Subcontractors aware, that the 

requirements in the sections of Division 1 pertain to all the Work and they are as binding 
on each section of these Specifications as if they were repeated in each section in their 
entirety. 

 
3.2 INSTALLATION 
 

A. Workmanship:  All materials and equipment shall be installed and supported in a 
first-class workmanlike manner by mechanics skilled in their particular assigned task or 
trade. If workmanship is determined to be unsatisfactory, it shall be repaired or 
reinstalled correctly at no additional cost. 

 
B. Reinstalling existing items:  Where existing materials, equipment, fixtures, devices, and 

other items are indicated on the Contract Documents to be removed or received and 
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reinstalled under the Contract, treat such existing items as if they were new and install 
them in accordance with the best accepted practices of the trades involved and with all 
provisions of the Contract Documents for similar new items. 

 
C. Accessibility:   

 
1. Locate all equipment that must be serviced, operated or maintained in fully 

accessible positions.  Minor deviations from the Contract Drawings may be made 
to allow for better accessibility, but changes of magnitude or that involve extra 
cost shall not be made without prior approval. Contact Architect PRIOR to 
installing items where clearance is not sufficient as soon as possible. 

2. Ample space shall be allowed for removal of all parts that may require 
replacement or service in the future. 

3. Contractor shall extend all grease fittings to an accessible location. 
 
3.3 SENSITIVE MEDICAL AREAS 
 

A. Construction personnel shall not use building toilet facilities without approval of the 
Owner's designated representative.  Use of toilet facilities in Patient Rooms is not 
allowed unless it has been designated for construction use. At least one toilet facility will 
be available to construction personnel and shall be kept clean at all times. 

 
3.4 COOPERATION AND COORDINATION  
 

A. General Contractor's primary superintendent shall remain on the job full-time after 
commencement of the work and until all discrepancies in the Work have been corrected.  
Changing the superintendent is not allowed without two week prior notice to the Owner 
and the Architect and Owner's Approval. 

 
B. The General Contractor shall assume full responsibility for scheduling and coordinating 

the Work of all Subcontractors. 
 

C. The General Contractor shall make monthly reports to the Owner and Architect/Engineer 
regarding the performance of each Subcontractor. 

 
 
 
END OF SECTION 011000 
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SECTION 012200 - UNIT PRICES 
 
PART 1 -  GENERAL 
 
1.1 SUMMARY 
 

A. This Section includes administrative and procedural requirements for unit prices. 
 

B. See Division 01 Section "Allowances" for procedures for using unit prices to adjust 
quantity allowances. 

 
1.2 DEFINITIONS 
 

A. Unit price is an amount proposed by bidders, stated on the Bid Form, as a price per unit 
of measurement for materials or services added to or deducted from the Contract Sum by 
appropriate modification, if estimated quantities of Work required by the Contract 
Documents are increased or decreased. 

 
1.3 PROCEDURES 
 

A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, 
applicable taxes, overhead, and profit. 

 
B. Measurement and Payment:  Refer to 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 list of unit prices is included in Part 3.  Specification Sections 

referenced in the schedule contain requirements for materials described under each unit 
price. 

 
E. Definitions: 
 

1. Bulk Rock:  Any material encountered during rough grading or mass excavation 
operations that cannot be removed with a single-tooth ripper device attached to 
conventional earth-moving equipment such as a D-6 or D-7 bulldozer or similar 
equipment, and can only be removed by the use of equipment mounted pneumatic 
jackhammer devices.  Bulk rock shall also include any existing concrete slabs, 
foundations, or large pieces of concrete debris discovered below grade; or any other 
material defined as bulk rock by the Owner’s Geo-Technical Engineer during on-site 
observations. 

2. Trench Rock:  Rocks or boulders larger than one (1) cubic yard, rock strata, or existing 
concrete foundations, footings, or large pieces of concrete debris encountered during 
trench excavation for structural foundations or underground utility lines that cannot 
be removed with conventional foundation excavation equipment and can only be 
removed by the use of equipment mounted or manually operated pneumatic 
jackhammer devices.  Trench rock shall also be any other material defined as such by 
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the Owner’s Geo-Technical Engineer during on-site observations.  Rocks, boulders, 
or concrete debris smaller than one (1) cubic yard shall be classified as common 
excavation and shall be removed as a part of the Base Bid price. 

 
 
PART 2 -  PRODUCTS (Not Used) 
 
PART 3 -  EXECUTION 
 
3.1 LIST OF UNIT PRICES 
 

A. The Bidder agrees that the following unit prices shall govern additions or deductions to the 
Base Proposal during the course of the Work: 

 
1. Unit Price No. 1:  Removal of Undesirable Soils 

 
The Contractor agrees to remove all undesirable soils in quantities beyond the 
scope of the Base Bid that are encountered during earthwork excavations at the 
site as determined and required by the Owner’s Geo-Technical Engineer (See 
Allowances, Section 01210, Allowance No. 1 – Geo-Technical Engineer).  The 
requirement to remove undesirable soils shall constitute an increase in the 
contract amount using the Unit Price No. 1 provided on the Bid Proposal Form.  
This amount shall include all costs for labor, equipment, materials, Contractor’s 
overhead, profit, insurance, taxes, and all other related costs to remove these 
undesirable soils.  Unit price shall also include costs of off-site disposal of 
removed soils.  Owner’s Geo-Technical Engineer shall verify all quantities of 
undesirable soils removed. 

 
2. Unit Price No. 2:  Additional Structural Fill 

 
The Contractor agrees to replace all removed Undesirable Soils, Trench Rock, 
and Bulk Rock with compacted Structural Fill.  The requirement to provide this 
additional Structural Fill material shall constitute an increase in the contract 
amount using the Unit Price No. 2 provided on the Bid Proposal Form.  This 
amount shall include all costs for labor, equipment, materials, Contractor’s 
overhead, profit, insurance, taxes, and all other related costs to replace all 
removed Undesirable Soils, Trench Rock, and Bulk Rock, described above, with 
compacted Structural Fill material as approved by the Owner’s Geo-Technical 
Engineer.  Refer to Geo-Technical Engineer’s Soils and Foundation 
Investigations provided prior to Construction. 
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3. Unit Price No. 3:  Increase Concrete Footing Thickness 
 

The Contractor agrees to increase the concrete footing thickness in quantities 
beyond the scope of the Base Proposal as determined and required by the 
Owner’s Geo-Technical Engineer and Project Structural Engineer (See 
Allowances, Section 01210, Allowance No. 1 – Owner’s Geo-Technical 
Engineer).  The requirement to increase the concrete footing thickness shall 
constitute an increase in the contract amount using the Unit Price No. 3 provided 
on the Bid Proposal Form.  This amount shall include all costs for labor, 
equipment, materials, Contractor’s overhead, profit, insurance, taxes, and all 
other related costs to increase the concrete footing thickness, if required due to 
actual undesirable sub-grade conditions encountered at the site.  This amount 
does not include cost for additional steel concrete reinforcing.  Owner’s Geo-
Technical Engineer shall verify all quantities. 

 
4. Unit Price No. 4:  Removal of Trench Rock Mechanically: 

 
Contractor agrees to excavate to the depths specified, indicated on the Drawings, 
and as required to perform the Work, regardless of the materials encountered 
during these excavations.  Contractor shall refer to the Soils Investigations to be 
issued prior to Construction, for soil materials encountered during the Soils 
Investigations.  The Contract Amount will not be Adjusted for Trench Rock 
Excavations to the depths specified, indicated on the Drawings, and as required 
to perform the Work.  Should additional Trench Rock Excavation be required 
beyond that specified and indicated on the Drawings, the Contractor agrees to 
remove such additional Trench Rock encountered.  Contractor shall obtain 
approval by the Architect and Owner’s Geo-Technical Engineer prior to 
Excavating additional Trench Rock.  The requirement to excavate this additional 
Trench Rock shall constitute an increase in the contract amount using the Unit 
Price No. 4 provided on the Bid Proposal Form. 

 
Trench Rock excavation shall be measured and paid for by the number of cubic 
yards of acceptably excavated rock material.  The material shall be measured in 
place by the Owner’s Geo-Technical Engineer prior to removal and shall include 
all authorized over depth rock excavation as determined by the Owner’s Geo-
Technical Engineer. 

 
This Unit Price Amount shall include all costs for labor, equipment, materials, 
Contractor’s overhead, profit, insurance, taxes, and all other related costs, 
including Off-Site Disposal, to mechanically excavate the Trench Rock 
encountered.  Owner’s Geo-Technical Engineer shall verify all quantities.  
Structural Fill replacing additional Trench Rock Excavation beyond that 
specified and indicated on the Drawings, shall be paid for separately using Unit 
Price No. 2. 
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5. Unit Price No. 5: Removal of Bulk Rock Mechanically: 
 

Contractor agrees to excavate to the depths specified, indicated on the Drawings, 
and as required to perform the Work, regardless of the materials encountered 
during these excavations.  Contractor shall refer to the Soils Investigations to be 
issued prior to Construction, for soil materials encountered during the Soils 
Investigations.  The Contract Amount will not be Adjusted for Bulk Rock 
Excavations to the depths specified, indicated on the Drawings, and as required 
to perform the Work.  Should additional Bulk Rock Excavation be required 
beyond that specified and indicated on the Drawings, the Contractor agrees to 
remove such additional Bulk Rock encountered.  Contractor shall obtain approval 
by the Architect and Owner’s Geo-Technical Engineer prior to Excavating 
additional Bulk Rock .  The requirement to Excavate this additional Bulk Rock 
shall constitute an increase in the contract amount using the Unit Price No. 5 
provided on the Bid Proposal Form. 

 
Bulk Rock excavation shall be measured and paid for by the number of cubic 
yards of acceptably excavated rock material.  The material shall be measured in 
place by the Owner’s Geo-Technical Engineer prior to removal and shall include 
all authorized over depth rock excavation as determined by the Owner’s Geo-
Technical Engineer. 

 
This Unit Price Amount shall include all costs for labor, equipment, materials, 
Contractor’s overhead, profit, insurance, taxes, and all other related costs, 
including Off-Site Disposal, to mechanically excavate the Bulk Rock 
encountered.  Owner’s Geo-Technical Engineer shall verify all quantities.  
Structural Fill replacing additional Bulk Rock Excavation beyond that specified 
and indicated on the Drawings, shall be paid for separately using Unit Price No. 
2. 

 
 
 
END OF SECTION 012200 
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SECTION 012400 - PROJECT MEETINGS 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 
 

A. This Section specifies requirements for Project meetings including: 
 

1. Pre-Construction Conference. 
2. Pre-Installation Conferences. 
3. Progress Meetings. 

 
1.2 CONFERENCES 
 

A. Pre-construction Conference:  Conduct a pre-construction conference after execution of 
the Agreement and prior to commencement of construction activities.  Review 
responsibilities and personnel assignments. 

 
1. Attendees:  The Owner, Architect and their consultants, the Contractor and its 

superintendent, subcontractors, suppliers, manufacturers, and other concerned 
parties shall be represented by persons authorized to conclude matters relating to 
the Work. 

2. Agenda:  Discuss significant items that could affect progress, including the 
tentative construction schedule, critical sequencing, submittal of shop drawings, 
product data, samples, use of the premises, procedures for processing Change 
Orders, and equipment deliveries. 

 
B. Pre-installation Conference:  Conduct a pre-installation conference before each activity 

that requires coordination with other construction.  The Installer and representatives of 
manufacturers and fabricators involved in the installation, and coordination or integration 
with other materials and installations that have preceded or will follow, shall attend.  
Advise the Architect of scheduled meeting dates. 

 
1. Review progress of other activities and preparations for the activity under 

consideration at each conference, including time schedules, manufacturer's 
recommendations, weather limitations, substrate acceptability, compatibility 
problems and inspection and testing requirements. 

2. Record significant discussions, agreements and disagreements of each 
conference, along with the approved schedule.  Distribute the meeting record to 
everyone concerned, promptly, including the Owner and Architect. 

3. Do not proceed if the conference cannot be successfully concluded.  Initiate 
necessary actions to resolve impediments and reconvene the conference at the 
earliest feasible date. 
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C. Progress Meetings:  Conduct progress meetings at weekly intervals.  Notify the Owner 
and Architect of scheduled dates.  Coordinate one of the meeting dates with preparation 
of the payment request.  Owner and Architect will attend one meeting in person per 
month.  Other meetings will be attended via teleconference.  General Contractor to 
coordinate and conduct the Teleconference. 

 
1. Attendees:  The Owner and Architect, each subcontractor, supplier or other entity 

concerned with progress or involved in planning, coordination or performance of 
future activities shall be represented by persons familiar with the Project and 
authorized to conclude matters relating to progress. 

2. Agenda:  Review minutes of the previous progress meeting.  Review significant 
items that could affect progress.  Include topics appropriate to the current status 
of the Project. 

3. 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 revisions are required to ensure that current 
and subsequent activities will be completed within the Contract Time. 

4. Review the present and future needs of each entity present, including such items 
as: 

 
a. Time. 
b. Sequences. 
c. Deliveries. 
d. Off-site fabrication problems. 
e. Site utilization. 
f. Temporary facilities and services. 
g. Hazards and risks. 
h. Quality and Work standards. 
i. Change Orders. 
j. Documentation of information for payment requests. 

 
A. Reporting:  No later than 3 days after each meeting, distribute copies of minutes of the 

meeting to each party present and to parties who should have been present.  Include a 
summary, in narrative form, of progress since the previous meeting. 

 
PART 2 – PRODUCTS  (not used) 
 
PART 3 – EXECUTION (not used) 
 
 
 
END OF SECTION 012400 
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SECTION 012500 - SUBSTITUTION PROCEDURES 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 
 

A. Section includes administrative and procedural requirements for substitutions. 
 

B. Related Requirements: 
 

1. Section 016000 "Product Requirements" for requirements for submitting 
comparable product submittals for products by listed manufacturers. 

 
1.2 DEFINITIONS 
 

A. “Product” is defined to include Contractor obtained items for incorporation into the 
Work, regardless of whether specifically obtained for project or taken from Contractor's 
stock of previously purchased products. The term includes all materials that must be 
substantially cut, shaped, worked, mixed, finished, refined, or otherwise fabricated, 
processed, installed, or applied to any portion of the work. The term also includes all 
material, equipment or assemblies used to connect the Work to existing infrastructure or 
contiguous site conditions. The term "product" is also extended to include without 
negating their distinctive meaning, other terms used in Contract Documents such as 
"specialties," "systems," "structure," "finishes," "accessories," "furnishings," "special 
construction," and similar terms which are self-explanatory and/or which have recognized 
meanings in the construction industry. 

 
B. “Option” is defined as an allowable choice among acceptable products. The factors 

involved in making such choices are further defined in Part 2 of this Section. 
 

C. “Substitution” is defined as a product not identified on Drawings or in Specifications as 
acceptable and proposed by the Contractor, during bidding or a subsequent phase of the 
Work, to replace a specified product. Substitutions proposed by the Contractor and 
accepted by the Architect, after execution of Contract will be recorded in Bulletins and 
shall become part of the Work. The term "substitution" specifically excludes any changes 
to the Contract Documents made as a result of requests by the Owner or the Architect. 

 
1.3. INTENT OF CONTRACT DOCUMENTS 
 

A. Throughout the Contract Documents, products are referred to or identified by trade name 
or number, manufacturer's name or number, or in some like manner. When so identified, 
it is intended that the named product be provided. Any product other than the product 
identified will be classified as a substitution. 

 
B. It is the further intent of the Contract Documents that all products be: 

 
1. New; 
2. The best of their respective kinds; 
3. Furnished in ample quantities to facilitate proper and timely execution of the 

Work; and 
4. Of one manufacturer for each specific purpose. 
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1.3 ACTION SUBMITTALS 
 

A. Substitution Requests:  Substitution Requests shall not be submitted and will not be 
considered prior to the Bid Date.  General Contractor selected will make all 
substitution requests once Construction is started.  Submit three copies of each 
request for consideration.  Identify product or fabrication or installation method to be 
replaced.  Include Specification Section number and title and Drawing numbers and titles. 

 
1. Substitution Request Form:  Use Substitution Request form which is most 

familiar to the General Contractor and contains all required information. 
2. Documentation:  Show compliance with requirements for substitutions and the 

following, as applicable: 
 

a. Statement indicating why specified product or fabrication or installation 
cannot be provided, if applicable. 

b. Coordination information, including a list of changes or revisions needed 
to other parts of the Work and to construction performed by Owner and 
separate contractors, that will be necessary to accommodate proposed 
substitution. 

c. Detailed comparison of significant qualities of proposed substitution with 
those of the Work specified.  Include annotated copy of applicable 
Specification Section.  Significant qualities may include attributes such 
as performance, weight, size, durability, visual effect, sustainable design 
characteristics, warranties, and specific features and requirements 
indicated.  Indicate deviations, if any, from the Work specified. 

d. Product Data, including drawings and descriptions of products and 
fabrication and installation procedures. 

e. Samples, where applicable or requested. 
f. Certificates and qualification data, where applicable or requested. 
g. List of similar installations for completed projects with project names 

and addresses and names and addresses of architects and owners. 
h. Material test reports from a qualified testing agency indicating and 

interpreting test results for compliance with requirements indicated. 
i. Research reports evidencing compliance with building code in effect for 

Project, from ICC-ES. 
j. Detailed comparison of Contractor's construction schedule using 

proposed substitution with products specified for the Work, including 
effect on the overall Contract Time.  If specified product or method of 
construction cannot be provided within the Contract Time, include letter 
from manufacturer, on manufacturer's letterhead, stating date of receipt 
of purchase order, lack of availability, or delays in delivery. 

k. Cost information, including a proposal of change, if any, in the Contract 
Sum. 

l. Contractor's certification that proposed substitution complies with 
requirements in the Contract Documents except as indicated in 
substitution request, is compatible with related materials, and is 
appropriate for applications indicated. 

m. Contractor's waiver of rights to additional payment or time that may 
subsequently become necessary because of failure of proposed 
substitution to produce indicated results. 
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3. Architect's Action:  If necessary, Architect will request additional information or 

documentation for evaluation within seven days of receipt of a request for 
substitution.  Architect will notify Contractor of acceptance or rejection of 
proposed substitution within 15 days of receipt of request, or seven days of 
receipt of additional information or documentation, whichever is later. 

 
a. Forms of Acceptance:  Change Order, Construction Change Directive, or 

Architect's Supplemental Instructions for minor changes in the Work. 
b. Use product specified if Architect does not issue a decision on use of a 

proposed substitution within time allocated. 
 
1.4 QUALITY ASSURANCE 
 

A. Compatibility of Substitutions:  Investigate and document compatibility of proposed 
substitution with related products and materials.  Engage a qualified testing agency to 
perform compatibility tests recommended by manufacturers. 

 
PART 2 - PRODUCTS 
 
2.1 SUBSTITUTIONS 
 

A. Substitutions for Cause:  Submit requests for substitution immediately on discovery of 
need for change, but not later than 15 days prior to time required for preparation and 
review of related submittals. 

 
1. Conditions:  Architect will consider Contractor's request for substitution when 

the following conditions are satisfied: 
 

a. Requested substitution is consistent with the Contract Documents and 
will produce indicated results. 

b. Requested substitution will not adversely affect Contractor's construction 
schedule. 

c. Requested substitution has received necessary approvals of authorities 
having jurisdiction. 

d. Requested substitution is compatible with other portions of the Work. 
e. Requested substitution has been coordinated with other portions of the 

Work. 
f. Requested substitution provides specified warranty. 
g. If requested substitution involves more than one contractor, requested 

substitution has been coordinated with other portions of the Work, is 
uniform and consistent, is compatible with other products, and is 
acceptable to all contractors involved. 

 
B. Substitutions for Convenience:  Not allowed. 

 
C. Substitutions for Convenience:  Architect will consider requests for substitution if 

received within 60 calendar days after commencement of the Work or the issuance of 
the the Notice to Proceed whichever occurs later. 
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1. Conditions:  Architect will consider Contractor's request for substitution when 
the following conditions are satisfied: 

 
a. Requested substitution offers Owner a substantial advantage in cost, 

time, energy conservation, or other considerations, after deducting 
additional responsibilities Owner must assume.  Owner's additional 
responsibilities may include compensation to Architect for redesign and 
evaluation services, increased cost of other construction by Owner, and 
similar considerations. 

b. Requested substitution does not require extensive revisions to the 
Contract Documents. 

c. Requested substitution is consistent with the Contract Documents and 
will produce indicated results. 

d. Requested substitution will not adversely affect Contractor's construction 
schedule. 

e. Requested substitution has received necessary approvals of authorities 
having jurisdiction. 

f. Requested substitution is compatible with other portions of the Work. 
g. Requested substitution has been coordinated with other portions of the 

Work. 
h. Requested substitution provides specified warranty. 
i. If requested substitution involves more than one contractor, requested 

substitution has been coordinated with other portions of the Work, is 
uniform and consistent, is compatible with other products, and is 
acceptable to all contractors involved. 

 
PART 3 - EXECUTION (Not Used) 
 
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. 

 
1.3 MINOR CHANGES IN THE WORK 
 

A. Architect will issue supplemental instructions authorizing Minor Changes in the Work, 
not involving adjustment to the Contract Sum or the Contract Time.  

 
1.4 WORK CHANGE PROPOSAL REQUESTS 
 

A. Owner-Initiated Work Change Proposal Requests:  Architect will issue a detailed 
description of proposed changes in the Work that may require adjustment to the Contract 
Sum or the Contract Time.  If necessary, the description will include supplemental or 
revised Drawings and Specifications. 

 
1. Work Change Proposal Requests issued by Architect are for information only.  

Do not consider them instructions either to stop work in progress or to execute 
the proposed change. If work is underway that will be affected, notify the 
Architect Immediately. 

2. Within 7 days (but as soon as possible) after receipt of Proposal Request, submit 
a quotation estimating cost adjustments to the Contract Sum and the Contract 
Time necessary to execute the change. 

 
a. Include a list of quantities of products required or eliminated and unit 

costs for labor, material, equipment and services, with total amount of 
purchases and credits to be made.  If requested, furnish survey data to 
substantiate quantities. 

b. Indicate applicable taxes, delivery charges, equipment rental, and 
amounts of trade discounts. 

c. Include an updated Contractor's Construction Schedule that indicates the 
effect of the change, including, but not limited to, changes in activity 
duration, start and finish times, and activity relationship.  Use available 
total float before requesting an extension of the Contract Time. 

 
B. Contractor-Initiated Work Change Proposals:  If latent or unforeseen conditions require 

modifications to the Contract, Contractor may propose changes by submitting a request 
for a change to Architect. 
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1. Include a statement outlining 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 the Contract Time. 

2. Include a list of quantities of products required or eliminated and unit costs for 
labor, material, equipment and services, with total amount of purchases and 
credits to be made.  If requested, furnish survey data to substantiate quantities. 

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of 
trade discounts. 

4. Include an updated Contractor's Construction Schedule that indicates the effect of 
the change, including, but not limited to, changes in activity duration, start and 
finish times, and activity relationship.  Use available total float before requesting 
an extension of the Contract Time. 

5. Comply with requirements in Section 016000 - PRODUCT REQUIREMENTS if 
the proposed change requires substitution of one product or system for product or 
system specified. 

 
C. Work Changes Proposal Request Form:  AIA® Document G709tm - 2001 

 
1.5 ALLOWANCES 
 

A. Allowance Adjustment:  To adjust allowance amounts, base each Change Order proposal 
on the difference between purchase amount and the allowance, multiplied by final 
measurement of work-in-place.  If applicable, include reasonable allowances for cutting 
losses, tolerances, mixing wastes, normal product imperfections, and similar margins. 

 
1. Include installation costs in purchase amount only where indicated as part of the 

allowance. 
2. If requested, prepare explanation and documentation to substantiate distribution 

of overhead costs and other margins claimed. 
3. Submit substantiation of a change in scope of work, if any, claimed in Change 

Orders related to unit-cost allowances. 
4. Owner reserves the right to establish the quantity of work-in-place by 

independent quantity survey, measure, or count. 
 

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 
Contractor's handling, labor, installation, overhead, and profit.  Submit claims within 14  
days of receipt of the Change Order or Construction Change Directive authorizing work 
to proceed.  Owner will reject claims submitted later than 14 days after such 
authorization. 

 
1. Do not include 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 the Contract 
Documents. 

2. No change to 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. 
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1.6 CHANGE ORDER PROCEDURES 
 

A. On Owner's approval of a Proposal Request, Architect/Engineer will issue a Change 
Order for signatures of Owner and Contractor on AIA® Document G701. 

 
1.7 CONSTRUCTION CHANGE DIRECTIVE 
 

A. Construction Change Directive:  AIA® Document G714tm - 2007. 
1. Construction Change Directive contains a complete description of change in the 

Work.  It also designates method to be followed to determine change in the 
Contract Sum or the 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 change, submit an itemized account and supporting data 
necessary to substantiate cost and time adjustments to the Contract. 

 
PART 2 -  PRODUCTS (Not Used) 
 
PART 3 -  EXECUTION (Not Used) 
 
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 necessary to prepare 
and process Applications for Payment. 

 
1.3 SCHEDULE OF VALUES 
 

A. Coordination:  Coordinate preparation of the Schedule of Values with preparation of 
Contractor's Construction Schedule. 

 
1. Correlate line items in the Schedule of Values with other required administrative 

forms and schedules, including the following: 
 

a. Application for Payment forms with Continuation Sheets. 
b. Submittals Schedule. 

 
2. Submit the Schedule of Values to Architect/Engineer at earliest possible date but 

no later than seven days before the date scheduled for submittal of initial 
Applications for Payment. 

3. Subschedules:  Where the Work is separated into phases requiring separately 
phased payments, provide subschedules showing values correlated with each 
phase of payment. 

 
B. Format and Content:  Use the Project Manual table of contents as a guide to establish line 

items 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 Architect. 
c. Architect's project number. 
d. Contractor's name and address. 
e. Date of submittal. 

 
2. Arrange the Schedule of Values in tabular form with separate rows and columns 

to indicate the following for each item listed: 
 

a. Related Specification Section or Division. (column) 
b. Description of the Work. (column) 
c. Labor cost (row) 
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d. Material cost (row). 
e. Change Orders (numbers) that affect value. (row) 
f. Dollar value. (column) 

 
1) Percentage of the Contract Sum to nearest one-hundredth 

percent, adjusted to total 100 percent. 
 

3. Provide a breakdown of the Contract Sum in accordance with the List of Items at 
the end of this section.  

4. Round amounts to nearest whole dollar; 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 evidence of insurance or bonded warehousing if required. 
 

6. Provide separate line items in the Schedule of Values for initial cost of materials, 
for each subsequent stage of completion, and for total installed value of that part 
of the Work. 

7. Allowances:  Provide a separate line item in the Schedule of Values for each 
allowance.  Show line-item value of unit-cost allowances, as a product of the unit 
cost, multiplied by measured quantity.  Use information indicated in the Contract 
Documents to determine quantities. 

8. Each item in the Schedule of Values and Applications for Payment shall be 
complete.  Include total cost and proportionate share of general overhead and 
profit 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 
Contractor's option. 

b. General Conditions will be billed proportionately to the percentage of the 
work that is complete throughout the construction period.  At no point 
are the General Conditions to be greater than 15% of percent of 
completion. 

c. Project Close-out Documents (Record Drawings and Operations and 
Maintenance manuals) shall be listed as a separate pay item with value 
equal to lesser of 3% of the Contract Sum or $25,000. 

 
9. Schedule Updating:  Update and resubmit the Schedule of Values before 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 Architect/Engineer and paid for by Owner. 

 
1. Initial Application for Payment, Application for Payment at time of Substantial 

Completion, and final Application for Payment involve additional requirements. 
 

B. Payment Application Times:  The date for each progress payment is indicated in the 
Agreement between Owner and Contractor.  The period of construction Work covered by 
each Application for Payment is the period indicated in the Agreement. 

 
C. Payment Application Forms:  To be determined. 
 
D. Application Preparation:  Complete every entry on form.  Notarize and execute by a 

person authorized to sign legal documents on behalf of Contractor. Architect/Engineer 
will return incomplete applications without action. 

 
1. Entries shall match data on the Schedule of Values and Contractor's Construction 

Schedule.  Use updated schedules if revisions were made. 
2. Include amounts of Change Orders and Construction Change Directives issued 

before last day of construction period covered by application. 
 

E. Transmittal:  Submit 3 signed and notarized original copies of each Application for 
Payment to Architect/Engineer by a method ensuring receipt within 24 hours.  One copy 
shall include waivers of lien and similar attachments if required. 
 
1. Transmit each copy with a transmittal form listing attachments and recording 

appropriate information about application. 
 
F. Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of 

mechanic's lien from every entity who is lawfully entitled to file a mechanic's lien arising 
out of the Contract and related to the Work covered by the payment. 

 
1. Submit partial waivers on each item for amount requested in previous 

application, after deduction for retainage, on each item. 
2. When an application shows completion of an item, submit final or full waivers. 
3. Owner reserves the right to designate which entities involved in the Work must 

submit waivers. 
4. Submit final Application 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. 

5. Waiver Forms:  Submit waivers of lien on forms, executed in a manner 
acceptable to Owner. 

 
G. Initial Application for Payment:  Administrative actions and submittals that must precede 

or coincide with submittal of first Application for Payment include the following: 
 

1. List of subcontractors. 
2. Schedule of Values. 
3. Contractor's Construction Schedule (preliminary if not final). 
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4. Products list. 
5. Schedule of unit prices. 
6. Submittals Schedule (preliminary if not final). 
7. List of Contractor's staff assignments. 
8. List of Contractor's principal consultants. 
9. Copies of building permits. 
10. Copies of authorizations and licenses from authorities having jurisdiction for 

performance of the Work. 
11. Initial progress report. 
12. Certificates of insurance and insurance policies. 
13. Performance and payment bonds. 
14. Data needed to acquire Owner's insurance. 
15. Initial settlement survey and damage report if required. 

 
H. Application for Payment at Substantial Completion:  After issuing the Certificate of 

Substantial Completion, submit an Application for Payment showing 100 percent 
completion for the Work claimed as substantially complete. 

 
1. Include documentation supporting claim that the Work is substantially complete 

and a statement showing an accounting of changes to the Contract Sum. 
2. This application shall reflect Certificates of Partial Substantial Completion issued 

previously for Owner occupancy of designated portions of the Work. 
 

I. Final Payment Application:  Submit final Application for Payment with releases and 
supporting documentation not previously submitted and accepted, including, but not 
limited, to the following: 

 
1. Evidence of completion of Project closeout requirements including completion of 

incomplete work items and the punch list. 
2. Insurance certificates for products and completed operations where required and 

proof that taxes, fees, and similar obligations were paid. 
3. Updated final statement, accounting for final changes to the Contract Sum. 
4. AIA Document G706, "Contractor's Affidavit of Payments of Debits and 

Claims." 
5. AIA Document G706A, "Contractor's Affidavit of Release of Liens." 
6. AIA Document G707, "Consent of Surety to Final Payment." 
7. Evidence that claims have been settled. 
8. Final meter readings for utilities, a measured record of stored fuel, and similar 

data as of date of Substantial Completion or when Owner took possession of and 
assumed responsibility for corresponding elements of the Work. 

9. Final, liquidated damages settlement statement. 
 
PART 2 - PRODUCTS (Not Used) 
 
PART 3 - EXECUTION 
 
3.1 LIST OF PAYMENT ITEMS 
 

A. General Conditions 
 

B. Insurance 
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C. Close-Out Documents 

 
D. Performance Bond 

 
E. Building Permits 

 
 
 
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 01 Specification Sections, apply to this Section. 

 
1.2 SUMMARY 
 

A. Section includes administrative provisions for coordinating construction operations on 
Project including, but not limited to, the following: 

 
1. General coordination procedures. 
2. Coordination drawings. 
3. Requests for Information (RFIs). 
4. Project Web site. 
5. Project meetings. 

 
B. Each contractor shall participate in coordination requirements.  Certain areas of 

responsibility are assigned to a specific contractor. 
 

C. Related Requirements: 
 

1. Section 013200 - CONSTRUCTION PROGRESS DOCUMENTATION for 
preparing and submitting Contractor's construction schedule. 

2. Section 017300 - EXECUTION for procedures for coordinating general 
installation and field-engineering services, including establishment of 
benchmarks and control points. 

3. Section 017700 - PROJECT CLOSEOUT for coordinating closeout of the 
Contract. 

 
1.3 DEFINITIONS 
 

A. RFI:  Request from Owner, Architect, or Contractor seeking information required by or 
clarifications of the Contract Documents. 

 
1.4 INFORMATIONAL SUBMITTALS 
 

A. 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. 

 
B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list 

of key personnel assignments, including superintendent and other personnel in attendance 
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at Project site.  Identify individuals and their duties and responsibilities; list addresses and 
telephone numbers, including home, office, and cellular telephone numbers and e-mail 
addresses.  Provide names, addresses, and telephone numbers of individuals assigned as 
alternates in the absence of individuals assigned to Project. 

 
1. Post copies of list in project meeting room, in temporary field office, and by each 

temporary telephone.  Keep list current at all times. 
 
1.5 GENERAL COORDINATION PROCEDURES 
 

A. Coordination:  Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work.  
Coordinate construction operations, included in different Sections that depend on each 
other for proper installation, connection, and operation. 

 
1. Schedule construction operations in 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 ensure maximum performance 
and accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 
 

B. Coordination:  Each contractor shall coordinate its construction operations with those of 
other contractors and entities to ensure efficient and orderly installation of each part of 
the Work.  Each contractor shall coordinate its operations with operations, included in 
different Sections, that depend on each other for proper installation, connection, and 
operation. 

 
1. Schedule construction operations in 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 with other contractors to ensure 
maximum performance and accessibility for required maintenance, service, and 
repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 
 

C. Prepare memoranda for distribution to each party involved, outlining special procedures 
required for coordination.  Include such items as required notices, reports, and list of 
attendees at meetings. 

 
1. Prepare similar memoranda for Owner and separate contractors if coordination of 

their Work is required. 
 

D. Administrative Procedures:  Coordinate scheduling and timing of required administrative 
procedures with other construction activities and activities of other contractors to avoid 
conflicts and to ensure orderly progress of the Work.  Such administrative activities 
include, but are not limited to, the following: 

 
1. Preparation of Contractor's construction schedule. 
2. Preparation of the schedule of values. 
3. Installation and removal of temporary facilities and controls. 
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4. Delivery and processing of submittals. 
5. Progress meetings. 
6. Preinstallation conferences. 
7. Project closeout activities. 
8. Startup and adjustment of systems. 

 
E. Conservation:  Coordinate construction activities to ensure that operations are carried out 

with consideration given to conservation of energy, water, and materials.  Coordinate use 
of temporary utilities to minimize waste. 

 
1. Salvage materials and equipment involved in performance of, but not actually 

incorporated into, the Work.  See other Sections for disposition of salvaged 
materials that are designated as Owner's property. 

 
1.6 COORDINATION DRAWINGS 
 

A. Coordination Drawings, General:  Prepare coordination drawings according to 
requirements in individual Sections, and additionally where installation is not completely 
shown on Shop Drawings, where limited space availability necessitates coordination, or 
if coordination is required to facilitate integration of products and materials fabricated or 
installed by more than one entity. 

 
1. Content:  Project-specific information, drawn accurately to a scale large enough 

to indicate and resolve conflicts.  Do not base coordination drawings on standard 
printed data.  Include the following information, as applicable: 

 
a. Use applicable Drawings as a basis for preparation of coordination 

drawings.  Prepare sections, elevations, and details as needed to describe 
relationship of various systems and components. 

b. Coordinate the addition of trade-specific information to the coordination 
drawings by multiple contractors in a sequence that best provides for 
coordination of the information and resolution of conflicts between 
installed components before submitting for review. 

c. Indicate functional and spatial relationships of components of 
architectural, structural, civil, mechanical, and electrical systems. 

d. Indicate space requirements for routine maintenance and for anticipated 
replacement of components during the life of the installation. 

e. Show location and size of access doors required for access to concealed 
dampers, valves, and other controls. 

f. Indicate required installation sequences. 
g. Indicate dimensions shown on the Drawings.  Specifically note 

dimensions that appear to be in conflict with submitted equipment and 
minimum clearance requirements.  Provide alternate sketches to 
Architect indicating proposed resolution of such conflicts.  Minor 
dimension changes and difficult installations will not be considered 
changes to the Contract. 
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B. Coordination Drawing Organization:  Organize coordination drawings as follows: 
 

1. Floor Plans and Reflected Ceiling Plans:  Show architectural and structural 
elements, and mechanical, plumbing, fire-protection, fire-alarm, and electrical 
Work.  Show locations of visible ceiling-mounted devices relative to acoustical 
ceiling grid.  Supplement plan drawings with section drawings where required to 
adequately represent the Work. 

2. Plenum Space:  Indicate subframing for support of ceiling and wall systems, 
mechanical and electrical equipment, and related Work.  Locate components 
within ceiling plenum to accommodate layout of light fixtures indicated on 
Drawings.  Indicate areas of conflict between light fixtures and other 
components. 

3. Mechanical Rooms:  Provide coordination drawings for mechanical rooms 
showing plans and elevations of mechanical, plumbing, fire-protection, fire-
alarm, and electrical equipment. 

4. Structural Penetrations:  Indicate penetrations and openings required for all 
disciplines. 

5. Slab Edge and Embedded Items:  Indicate slab edge locations and sizes and 
locations of embedded items for metal fabrications, sleeves, anchor bolts, bearing 
plates, angles, door floor closers, slab depressions for floor finishes, curbs and 
housekeeping pads, and similar items. 

6. Mechanical and Plumbing Work:  Show the following: 
 

a. Sizes and bottom elevations of ductwork, piping, and conduit runs, 
including insulation, bracing, flanges, and support systems. 

b. Dimensions of major components, such as dampers, valves, diffusers, 
access doors, cleanouts and electrical distribution equipment. 

c. Fire-rated enclosures around ductwork. 
 

7. Electrical Work:  Show the following: 
 

a. Runs of vertical and horizontal conduit 1-1/4 inches (32 mm) in diameter 
and larger. 

b. Light fixture, exit light, emergency battery pack, smoke detector, and 
other fire-alarm locations. 

c. Panel board, switch board, switchgear, transformer, busway, generator, 
and motor control center locations. 

d. Location of pull boxes and junction boxes, dimensioned from column 
center lines. 

 
8. Fire-Protection System:  Show the following: 

 
a. Locations of standpipes, mains piping, branch lines, pipe drops, and 

sprinkler heads. 
 
9. Review:  Architect will review coordination drawings to confirm that the Work is 

being coordinated, but not for the details of the coordination, which are 
Contractor's responsibility.  If Architect determines that coordination drawings 
are not being prepared in sufficient scope or detail, or are otherwise deficient, 
Architect will so inform Contractor, who shall make changes as directed and 
resubmit. 
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10. Coordination Drawing Prints:  Prepare coordination drawing prints according to 
requirements in Section 013300 "Submittal Procedures." 

 
1.7 REQUESTS FOR INFORMATION (RFIs) 
 

A. General:  Immediately on discovery of the need for additional information or 
interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in 
the form specified. 

 
1. Architect will return RFIs submitted to Architect by other entities controlled by 

Contractor with no response. 
2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in 

Contractor's work or work of subcontractors. 
 

B. Content of the RFI:  Include a detailed, legible description of item needing information or 
interpretation and the following: 

 
1. Project name. 
2. Project number. 
3. Date. 
4. Name of Contractor. 
5. Name of Architect. 
6. RFI number, numbered sequentially. 
7. RFI subject. 
8. Specification Section number and title and related paragraphs, as appropriate. 
9. Drawing number and detail references, as appropriate. 
10. Field dimensions and conditions, as appropriate. 
11. Contractor's suggested resolution.  If Contractor's suggested resolution impacts 

the Contract Time or the Contract Sum, Contractor shall state impact in the RFI. 
12. Contractor's signature. 
13. Attachments:  Include sketches, descriptions, measurements, photos, Product 

Data, Shop Drawings, coordination drawings, and other information necessary to 
fully describe items needing interpretation. 

 
a. Include dimensions, thicknesses, structural grid references, and details of 

affected materials, assemblies, and attachments on attached sketches. 
 

C. RFI Forms:  AIA Document G716. 
 

1. Attachments shall be electronic files in Adobe Acrobat PDF format. 
 

D. Architect's Action:  Architect will review each RFI, determine action required, and 
respond.  Allow seven working days for Architect's response for each RFI.  RFIs received 
by Architect after 1:00 p.m. will be considered as received the following working day. 

 
1. The following Contractor-generated RFIs will be returned without action: 

 
a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
c. Requests for approval of Contractor's means and methods. 
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d. Requests for coordination information already indicated in the Contract 
Documents. 

e. Requests for adjustments in the Contract Time or the Contract Sum. 
f. Requests for interpretation of Architect's actions on submittals. 
g. Incomplete RFIs or inaccurately prepared RFIs. 

 
2. Architect's action may include a request for additional information, in which case 

Architect's time for response will date from time of receipt of additional 
information. 

3. Architect's action on RFIs that may result in a change to the Contract Time or the 
Contract Sum may be eligible for Contractor to submit Change Proposal 
according to Section 012600 "Contract Modification Procedures." 

 
a. If Contractor believes the RFI response warrants change in the Contract 

Time or the Contract Sum, notify Architect in writing within [10] <Insert 
number> days of receipt of the RFI response. 

 
E. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI 

number.  Submit log monthly.  Include the following: 
 

1. Project name. 
2. Name and address of Contractor. 
3. Name and address of Architect. 
4. RFI number including RFIs that were returned without action or withdrawn. 
5. RFI description. 
6. Date the RFI was submitted. 
7. Date Architect's response was received. 

 
F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI 

response to affected parties.  Review response and notify Architect within seven days if 
Contractor disagrees with response. 

 
1. Identification of related Minor Change in the Work, Construction Change 

Directive, and Proposal Request, as appropriate. 
2. Identification of related Field Order, Work Change Directive, and Proposal 

Request, as appropriate. 
 
1.8 PROJECT MEETINGS 
 

A. General:  Schedule and conduct meetings and conferences at Project site unless otherwise 
indicated. 

 
1. Attendees:  Inform participants and others involved, and individuals whose 

presence is required, of date and time of each meeting.  Notify Owner and 
Architect of scheduled meeting dates and times. 

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited 
attendees. 

3. Minutes:  Entity responsible for conducting meeting will record significant 
discussions and agreements achieved.  Distribute the meeting minutes to 
everyone concerned, including Owner and Architect, within three days of the 
meeting. 
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B. Preconstruction Conference:  Schedule and conduct a preconstruction conference 
before starting construction, at a time convenient to Owner and Architect, but no 
later than 15 days after execution of the Agreement. 

 
1. Conduct the conference to review responsibilities and personnel 

assignments. 
2. Attendees:  Authorized representatives of Owner Architect, and their 

consultants; Contractor and its superintendent; major subcontractors; 
suppliers; and other concerned parties shall attend the conference.  
Participants at the conference shall be familiar with Project and 
authorized to conclude matters relating to the Work. 

3. Agenda:  Discuss items of significance that could affect progress, 
including the following: 

 
a. Tentative construction schedule. 
b. Phasing. 
c. Critical work sequencing and long-lead items. 
d. Designation of key personnel and their duties. 
e. Lines of communications. 
f. Procedures for processing field decisions and Change Orders. 
g. Procedures for RFIs. 
h. Procedures for testing and inspecting. 
i. Procedures for processing Applications for Payment. 
j. Distribution of the Contract Documents. 
k. Submittal procedures. 
l. Preparation of record documents. 
m. Use of the premises. 
n. Work restrictions. 
o. Working hours. 
p. Owner's occupancy requirements. 
q. Responsibility for temporary facilities and controls. 
r. Procedures for moisture and mold control. 
s. Procedures for disruptions and shutdowns. 
t. Construction waste management and recycling. 
u. Parking availability. 
v. Office, work, and storage areas. 
w. Equipment deliveries and priorities. 
x. First aid. 
y. Security. 
z. Progress cleaning. 

 
4. Minutes:  Entity responsible for conducting meeting will record and distribute 

meeting minutes. 
 

C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before 
each construction activity that requires coordination with other construction. 

 
1. Attendees:  Installer and representatives of 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 Architect of scheduled meeting dates. 
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2. Agenda:  Review progress of other construction activities and preparations for 
the particular activity under consideration, including requirements for the 
following: 

 
a. Contract Documents. 
b. Options. 
c. Related RFIs. 
d. Related Change Orders. 
e. Purchases. 
f. Deliveries. 
g. Submittals. 
h. Review of mockups. 
i. Possible conflicts. 
j. Compatibility requirements. 
k. Time schedules. 
l. Weather limitations. 
m. Manufacturer's written instructions. 
n. Warranty requirements. 
o. Compatibility of materials. 
p. Acceptability of substrates. 
q. Temporary facilities and controls. 
r. Space and access limitations. 
s. Regulations of authorities having jurisdiction. 
t. Testing and inspecting requirements. 
u. Installation procedures. 
v. Coordination with other work. 
w. Required performance results. 
x. Protection of adjacent work. 
y. Protection of construction and personnel. 

 
3. Record significant conference discussions, agreements, and disagreements, 

including required corrective measures and actions. 
4. Reporting:  Distribute minutes of the meeting to each party present and to other 

parties requiring information. 
5. Do not proceed with installation if the conference cannot be successfully 

concluded.  Initiate whatever actions are necessary to resolve impediments to 
performance of the Work and reconvene the conference at earliest feasible date. 

 
E. Project Closeout Conference:  Schedule and conduct a project closeout conference, at a 

time convenient to Owner and Architect, but no later than 30 days prior to the scheduled 
date of Substantial Completion. 

 
1. Conduct the conference to review requirements and responsibilities related to 

Project closeout. 
2. Attendees:  Authorized representatives of Owner, Architect, and their 

consultants; Contractor and its superintendent; major subcontractors; suppliers; 
and other concerned parties shall attend the meeting.  Participants at the meeting 
shall be familiar with Project and authorized to conclude matters relating to the 
Work. 

3. Agenda:  Discuss items of significance that could affect or delay Project 
closeout, including the following: 
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a. Preparation of record documents. 
b. Procedures required prior to inspection for Substantial Completion and 

for final inspection for acceptance. 
c. Submittal of written warranties. 
d. Requirements for preparing operations and maintenance data. 
e. Requirements for delivery of material samples, attic stock, and spare 

parts. 
f. Requirements for demonstration and training. 
g. Preparation of Contractor's punch list. 
h. Procedures for processing Applications for Payment at Substantial 

Completion and for final payment. 
i. Submittal procedures. 
j. Coordination of separate contracts. 
k. Owner's partial occupancy requirements. 
l. Installation of Owner's furniture, fixtures, and equipment. 
m. Responsibility for removing temporary facilities and controls. 

 
4. Minutes:  Entity conducting meeting will record and distribute meeting minutes. 

 
F. Progress Meetings:  Conduct progress meetings at monthly intervals. 

 
1. Coordinate dates of meetings with preparation of payment requests. 
2. Attendees:  In addition to representatives of Owner and Architect, each 

contractor, subcontractor, supplier, and other entity concerned with current 
progress or involved in planning, coordination, or performance of future 
activities shall be represented at these meetings.  All participants at the meeting 
shall be familiar with Project and authorized to conclude matters relating to the 
Work. 

3. Agenda:  Review and correct or approve minutes of previous progress meeting.  
Review other items of significance that could affect progress.  Include topics for 
discussion as appropriate to status of Project. 

 
a. Contractor's Construction Schedule:  Review progress since the last 

meeting.  Determine whether each activity is on time, ahead of schedule, 
or behind schedule, in relation to Contractor's construction schedule.  
Determine how construction behind schedule will be expedited; secure 
commitments from parties involved to do so.  Discuss whether schedule 
revisions are required to ensure that current and subsequent activities will 
be completed within the Contract Time. 

 
1) Review schedule for next period. 

 
b. Review present and future needs of each entity present, including the 

following: 
 

1) Interface requirements. 
2) Sequence of operations. 
3) Resolution of BIM component conflicts. 
4) Status of submittals. 
5) Deliveries. 
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6) Off-site fabrication. 
7) Access. 
8) Site utilization. 
9) Temporary facilities and controls. 
10) Progress cleaning. 
11) Quality and work standards. 
12) Status of correction of deficient items. 
13) Field observations. 
14) Status of RFIs. 
15) Status of proposal requests. 
16) Pending changes. 
17) Status of Change Orders. 
18) Pending claims and disputes. 
19) Documentation of information for payment requests. 

 
4. Minutes:  Entity responsible for conducting the meeting will record and distribute 

the meeting minutes to each party present and to parties requiring information. 
 

a. Schedule Updating:  Revise Contractor's construction schedule after each 
progress meeting where revisions to the schedule have been made or 
recognized.  Issue revised schedule concurrently with the report of each 
meeting. 

 
G. Coordination Meetings:  Conduct Project coordination meetings at weekly regular 

intervals.  Project coordination meetings are in addition to specific meetings held for 
other purposes, such as progress meetings and preinstallation conferences. 

 
1. Attendees:  Each contractor, subcontractor, supplier, and other entity concerned 

with current progress or involved in planning, coordination, or performance of 
future activities shall be represented at these meetings.  All participants at the 
meetings shall be familiar with Project and authorized to conclude matters 
relating to the Work. 

2. Agenda:  Review and correct or approve minutes of the previous coordination 
meeting.  Review other items of significance that could affect progress.  Include 
topics for discussion as appropriate to status of Project. 

 
a. Combined Contractor's Construction Schedule:  Review progress since 

the last coordination meeting.  Determine whether each contract is on 
time, ahead of schedule, or behind schedule, in relation to combined 
Contractor's construction schedule.  Determine how construction behind 
schedule will be expedited; secure commitments from parties involved to 
do so.  Discuss whether schedule revisions are required to ensure that 
current and subsequent activities will be completed within the Contract 
Time. 

b. Schedule Updating:  Revise combined Contractor's construction schedule 
after each coordination meeting where revisions to the schedule have 
been made or recognized.  Issue revised schedule concurrently with 
report of each meeting. 
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c. Review present and future needs of each contractor present, including the 
following: 

 
1) Interface requirements. 
2) Sequence of operations. 
3) Resolution of BIM component conflicts. 
4) Status of submittals. 
5) Deliveries. 
6) Off-site fabrication. 
7) Access. 
8) Site utilization. 
9) Temporary facilities and controls. 
10) Work hours. 
11) Hazards and risks. 
12) Progress cleaning. 
13) Quality and work standards. 
14) Change Orders. 

 
3. Reporting:  Record meeting results and distribute copies to everyone in 

attendance and to others affected by decisions or actions resulting from each 
meeting. 

 
PART 2 - PRODUCTS (Not Used) 
 
PART 3 - EXECUTION (Not Used) 
 
 
 
END OF SECTION 013100 
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 
 

A. This Section includes administrative and procedural requirements for documenting the 
progress of construction during performance of the Work, including the following: 

 
1. Contractor's Construction Schedule. 
2. Submittals Schedule. 
3. Daily construction reports. 
4. Field condition reports. 

 
B. See Section 012900 - PAYMENT PROCEDURES for submitting the Schedule of 

Values. 
 
1.2 DEFINITIONS 
 

A. Activity:  A discrete part of a project that can be identified for planning, scheduling, 
monitoring, and controlling the construction project.  Activities included in a construction 
schedule consume time and resources. 

 
1. Critical activities are activities on the critical path.  They must start and finish on 

the planned early start and finish times. 
2. Predecessor Activity:  An activity that precedes another activity in the network. 
3. Successor Activity:  An activity that follows another activity in the network. 

 
B. Cost Loading:  The allocation of the schedule of values for the completion of an activity 

as scheduled.  The sum of costs for all activities must equal the total Contract Sum unless 
otherwise approved by Architect. 

 
C. CPM:  Critical path method, which is a method of planning and scheduling a construction 

project where activities are arranged based on activity relationships.  Network 
calculations determine when activities can be performed and the critical path of Project. 

 
D. Critical Path:  The longest connected chain of interdependent activities through the 

network schedule that establishes the minimum overall Project duration and contains no 
float. 

 
E. Float:  The measure of leeway in starting and completing an activity. 

 
1. Float time is not for the exclusive use or benefit of either Owner or 

Contractor, but is a jointly owned, expiring Project resource available to 
both parties as needed to meet schedule milestones and Contract completion 
date. 

2. Free float is the amount of time an activity can be delayed without adversely 
affecting the early start of the successor activity. 

3. Total float is the measure of leeway in starting or completing an activity without 
adversely affecting the planned Project completion date. 
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F. Fragnet:  A partial or fragmentary network that breaks down activities into smaller 

activities for greater detail. 
 

G. Major Area:  A story of construction, a separate building, or a similar significant 
construction element. 

 
H. Resource Loading:  The allocation of manpower and equipment necessary for the 

completion of an activity as scheduled. 
 
1.3 SUBMITTALS 
 

A. Submittals Schedule:  Submit three copies of schedule.  Arrange the following 
information in a tabular format: 

 
1. Scheduled date for first submittal. 
2. Specification Section number and title. 
3. Submittal category (action or informational). 
4. Name of subcontractor. 
5. Description of the Work covered. 
6. Scheduled date for Architect's final release or approval. 

 
B. Preliminary Network Diagram:  Submit two opaque copies, large enough to show entire 

network for entire construction period.  Show logic ties for activities. 
 

C. Contractor's Construction Schedule:  Submit two opaque copies of initial schedule, large 
enough to show entire schedule for entire construction period. 

 
1. Submit an electronic copy of schedule, using software indicated, on CD-R, and 

labeled to comply with requirements for submittals.  Include type of schedule 
(Initial or Updated) and date on label. 

 
D. CPM Reports:  Concurrent with CPM schedule, submit three copies of each of the 

following computer-generated reports.  Format for each activity in reports shall contain 
activity number, activity description, cost and resource loading, original duration, 
remaining duration, early start date, early finish date, late start date, late finish date, and 
total float in calendar days. 

 
1. Activity Report:  List of all activities sorted by activity number and then early 

start date, or actual start date if known. 
2. Logic Report:  List of preceding and succeeding activities for all activities, sorted 

in ascending order by activity number and then early start date, or actual start 
date if known. 

3.  Total Float Report:  List of all activities sorted in ascending order of total float. 
 

E. Daily Construction Reports:  Submit two copies at [weekly] [monthly] intervals. 
 

F. Field Condition Reports:  Submit two copies at time of discovery of differing conditions. 
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1.4 COORDINATION 
 

A. Coordinate preparation and processing of schedules and reports with performance of 
construction activities and with scheduling and reporting of separate contractors. 

 
B. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of 

subcontracts, Submittals Schedule, progress reports, payment requests, and other required 
schedules and reports. 

 
1. Secure time commitments for performing critical elements of the Work from 

parties involved. 
2. Coordinate each construction activity in the network with other activities and 

schedule them in proper sequence. 
 
PART 2 - PRODUCTS 
 
2.1 SUBMITTALS SCHEDULE 
 

A. Preparation:  Submit a schedule of submittals, arranged in chronological order by dates 
required by construction schedule.  Include time required for review, resubmittal, 
ordering, manufacturing, fabrication, and delivery when establishing dates. 

 
1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values, 

and Contractor's Construction Schedule. 
2. Submit concurrently with the first complete submittal of Contractor's 

Construction Schedule. 
 
2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL 
 

A. Time Frame:  Extend schedule from date established for the Notice to Proceed to date of 
Substantial Completion. 

 
1. Contract completion date shall not be changed by submission of a schedule that 

shows an early completion date, unless specifically authorized by Change Order. 
 

B. Activities:  Treat each story or separate area as a separate numbered activity for each 
principal element of the Work.  Comply with the following: 

 
1. Activity Duration:  Define activities so no activity is longer than 20 days, unless 

specifically allowed by Architect. 
2. Procurement Activities:  Include procurement process activities for the following 

long lead items and major items, requiring a cycle of more than 60 days, as 
separate activities in schedule.  Procurement cycle activities include, but are not 
limited to, submittals, approvals, purchasing, fabrication, and delivery. 

3. Submittal Review Time:  Include review and resubmittal times indicated in 
Section 013300 - SUBMITTAL PROCEDURES in schedule.  Coordinate 
submittal review times in Contractor's Construction Schedule with Submittals 
Schedule. 

4. Startup and Testing Time:  Include not less than fuve (5) days for startup and 
testing. 
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5. Substantial Completion:  Indicate completion in advance of date established for 
Substantial Completion, and allow time for Architect's administrative procedures 
necessary for certification of Substantial Completion. 

6. Punch List and Final Completion:  Include not more than 30 days  for completion 
of punch list items and final completion. 

 
C. Constraints:  Include constraints and work restrictions indicated in the Contract 

Documents and as follows in schedule, and show how the sequence of the Work is 
affected. 

 
1. Phasing:  Arrange list of activities on schedule by phase. 
2. Work under More Than One Contract:  Include a separate activity for each 

contract. 
3. Work by Owner:  Include a separate activity for each portion of the Work 

performed by Owner. 
4. Products Ordered in Advance:  Include a separate activity for each product.  

Include delivery date indicated in Section 011000 "Summary." Delivery dates 
indicated stipulate the earliest possible delivery date. 

5. Owner-Furnished Products:  Include a separate activity for each product.  Include 
delivery date indicated in Section 011000 "Summary." Delivery dates indicated 
stipulate the earliest possible delivery date. 

6. Work Restrictions:  Show the effect of the following items on the schedule: 
 

a. Coordination with existing construction. 
b. Limitations of continued occupancies. 
c. Uninterruptible services. 
d. Partial occupancy before Substantial Completion. 
e. Use of premises restrictions. 
f. Provisions for future construction. 
g. Seasonal variations. 
h. Environmental control. 

 
7. Work Stages:  Indicate important stages of construction for each major portion of 

the Work, including, but not limited to, the following: 
 

a. Subcontract awards. 
b. Submittals. 
c. Purchases. 
d. Mockups. 
e. Fabrication. 
f. Sample testing. 
g. Deliveries. 
h. Installation. 
i. Tests and inspections. 
j. Adjusting. 
k. Curing. 
l. Building flush-out. 
m. Startup and placement into final use and operation. 

 
8. Construction Areas:  Identify each major area of construction for each major 

portion of the Work.  Indicate where each construction activity within a major 
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area must be sequenced or integrated with other construction activities to provide 
for the following: 

 
a. Structural completion. 
b. Temporary enclosure and space conditioning. 
c. Permanent space enclosure. 
d. Completion of mechanical installation. 
e. Completion of electrical installation. 
f. Substantial Completion. 

 
D. Milestones:  Include milestones indicated in the Contract Documents in schedule, 

including, but not limited to, the Notice to Proceed, Substantial Completion, and Final 
Completion. 

 
E. Contract Modifications:  For each proposed contract modification and concurrent with its 

submission, prepare a time-impact analysis using fragnets to demonstrate the effect of the 
proposed change on the overall project schedule. 

 
F. Cost Correlation:  Superimpose a cost correlation timeline, indicating planned and actual 

costs.  On the line, show planned and actual dollar volume of the Work performed as of 
planned and actual dates used for preparation of payment requests. 

 
1. See Section 012900 "Payment Procedures" for cost reporting and payment 

procedures. 
 

G. Upcoming Work Summary:  Prepare summary report indicating activities scheduled to 
occur or commence prior to submittal of next schedule update.  Summarize the following 
issues: 

 
1. Unresolved issues. 
2. Unanswered Requests for Information. 
3. Rejected or unreturned submittals. 
4. Notations on returned submittals. 
5. Pending modifications affecting the Work and Contract Time. 

 
H. Recovery Schedule:  When periodic update indicates the Work is 14 or more calendar 

days behind the current approved schedule, submit a separate recovery schedule 
indicating means by which Contractor intends to regain compliance with the schedule.  
Indicate changes to working hours, working days, crew sizes, and equipment required to 
achieve compliance, and date by which recovery will be accomplished. 

 
2.3 STARTUP CONSTRUCTION SCHEDULE 
 

A. Bar-Chart Schedule:  Submit startup, horizontal, bar-chart-type construction schedule 
within seven days of date established for the Notice to Proceed. 

 
B. Preparation:  Indicate each significant construction activity separately.  Identify first 

workday of each week with a continuous vertical line.  Outline significant construction 
activities for first 90 days of contsruction.  Include skeleton diagram for the remainder of 
the Work and a cash requirement prediction based on indicated activities. 
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2.4 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE) 
 

A. General:  Prepare network diagrams using AON (activity-on-node) format. 
 

B. Preliminary Network Diagram:  Submit diagram within 4 days of date established for the 
Notice to Proceed.  Outline significant construction activities for the first [60] <Insert 
number> days of construction.  Include skeleton diagram for the remainder of the Work 
and a cash requirement prediction based on indicated activities. 

 
C. CPM Schedule:  Prepare Contractor's Construction Schedule using a computerized cost- 

and resource-loaded, time-scaled CPM network analysis diagram for the Work. 
 

1. Develop network diagram in sufficient time to submit CPM schedule so it can be 
accepted for use no later than 30 days after date established for the Notice to 
Proceed. 

 
a. Failure to include any work item required for performance of this 

Contract shall not excuse Contractor from completing all work within 
applicable completion dates, regardless of Architect's approval of the 
schedule. 

 
2. Establish procedures for monitoring and updating CPM schedule and for 

reporting progress.  Coordinate procedures with progress meeting and payment 
request dates. 

3. Use "one workday" as the unit of time.  Include list of nonworking days and 
holidays incorporated into the schedule. 

 
D. CPM Schedule Preparation:  Prepare a list of all activities required to complete the Work.  

Using the preliminary network diagram, prepare a skeleton network to identify probable 
critical paths. 

 
1. Activities:  Indicate the estimated time duration, sequence requirements, and 

relationship of each activity in relation to other activities.  Include estimated time 
frames for the following activities: 

 
a. Preparation and processing of submittals. 
b. Mobilization and demobilization. 
c. Purchase of materials. 
d. Delivery. 
e. Fabrication. 
f. Utility interruptions. 
g. Installation. 
h. Work by Owner that may affect or be affected by Contractor's activities. 

 
2. Critical Path Activities:  Identify critical path activities, including those for 

interim completion dates.  Scheduled start and completion dates shall be 
consistent with Contract milestone dates. 

3. Processing:  Process data to produce output data on a computer-drawn, time-
scaled network.  Revise data, reorganize activity sequences, and reproduce as 
often as necessary to produce the CPM schedule within the limitations of the 
Contract Time. 
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4. Format:  Mark the critical path.  Locate the critical path near center of network; 
locate paths with most float near the edges. 

 
a. Subnetworks on separate sheets are permissible for activities clearly off 

the critical path. 
 

E. Initial Issue of Schedule:  Prepare initial network diagram from a list of straight "early 
start-total float" sort.  Identify critical activities.  Prepare tabulated reports showing the 
following: 

 
1. Contractor or subcontractor and the Work or activity. 
2. Description of activity. 
3. Principal events of activity. 
4. Immediate preceding and succeeding activities. 
5. Early and late start dates. 
6. Early and late finish dates. 
7. Activity duration in workdays. 
8. Total float or slack time. 
9. Average size of workforce. 

 
F. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated 

reports showing the following: 
 

1. Identification of activities that have changed. 
2. Changes in early and late start dates. 
3. Changes in early and late finish dates. 
4. Changes in activity durations in workdays. 
5. Changes in the critical path. 
6. Changes in total float or slack time. 
7. Changes in the Contract Time. 

 
2.6 REPORTS 
 

A. Daily Construction Reports:  Prepare a daily construction report recording the following 
information concerning events at Project site: 

 
1. List of subcontractors at Project site. 
2. Equipment at Project site. 
3. Material deliveries. 
4. High and low temperatures and general weather conditions. 
5. Accidents. 
6. Stoppages, delays, shortages, and losses. 
7. Meter readings and similar recordings. 
8. Orders and requests of authorities having jurisdiction. 
9. Services connected and disconnected. 
10. Equipment or system tests and startups. 

 
B. Field Condition Reports:  Immediately on discovery of a difference between field 

conditions and the Contract Documents, prepare and submit a detailed report.  Submit 
with a request for interpretation.  Include a detailed description of the differing 
conditions, together with recommendations for changing the Contract Documents. 



CONSTRUCTION PROGRESS DOCUMENTATION     013200 - 8 

 
PART 3 -  EXECUTION 
 
3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE 
 

A. Scheduling Consultant:  Engage a consultant to provide planning, evaluation, and 
reporting using CPM scheduling. 

 
1. In-House Option:  Owner may waive the requirement to retain a consultant if 

Contractor employs skilled personnel with experience in CPM scheduling and 
reporting techniques.  Submit qualifications. 

2. Meetings:  Scheduling consultant shall attend all meetings related to Project 
progress, alleged delays, and time impact. 

 
B. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to 

reflect actual construction progress and activities.  Issue schedule one week before each 
regularly scheduled progress meeting. 

 
1. Revise schedule immediately after each meeting or other activity where revisions 

have been recognized or made.  Issue updated schedule concurrently with the 
report of each such meeting. 

2. Include a report with updated schedule that indicates every change, including, but 
not limited to, changes in logic, durations, actual starts and finishes, and activity 
durations. 

3. As the Work progresses, indicate final completion percentage for each activity. 
 

C. Distribution:  Distribute copies of approved schedule to Architect Owner, separate 
contractors, testing and inspecting agencies, and other parties identified by Contractor 
with a need-to-know schedule responsibility. 

 
1. Post copies in Project meeting rooms and temporary field offices. 
2. When revisions are made, distribute updated schedules to the same parties and 

post in the same locations.  Delete parties from distribution when they have 
completed their assigned portion of the Work and are no longer involved in 
performance of construction activities. 

 
 
 
 
END OF SECTION 013200 
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SECTION 013300 - SUBMITTAL PROCEDURES 
 
PART 1 -  GENERAL 
 
1.1 SUMMARY 
 

A. This Section includes administrative and procedural requirements for submitting Shop 
Drawings, Product Data, Samples, and other miscellaneous submittals. 

 
1.2 DEFINITIONS 
 

A. Action Submittals:  Written and graphic information that requires Architect's responsive 
action. 

 
B. Informational Submittals:  Written information that does not require Architect's approval.  

Submittals may be rejected for not complying with requirements. 
 
1.3 SUBMITTAL PROCEDURES 
 

A. 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. 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. 
b. Architect will reject all partial submittals. 

 
B. Submittals Schedule:  Comply with requirements in Section 013200 - CONSTRUCTION 

PROGRESS DOCUMENTATION for list of submittals and time requirements for 
scheduled performance of related construction activities. 

 
C. Processing Time:  Allow enough time for submittal review, including time for 

resubmittals, as follows.  Time for review shall commence on Architect's receipt of 
submittal. 

 
1. Initial Review:  Allow fifteen (15) days for initial review of each submittal.  

Allow additional time if processing must be delayed to permit coordination with 
subsequent submittals.  Architect will advise Contractor when a submittal being 
processed must be delayed for coordination. 

2. If intermediate submittal is necessary, process it in same manner as initial 
submittal. 

3. Allow fifteen (15) days for processing each resubmittal. 
4. No extension of the Contract Time will be authorized because of failure to 

transmit submittals enough in advance of the Work to permit processing. 
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D. Identification:  Place a permanent label or title block on each submittal for identification. 
 

1. Indicate name of firm or entity that prepared each submittal on label or title 
block. 

2. Provide a space approximately 4 by 5 inches (100 by 125 mm) on label or beside 
title block to record Contractor's review and approval markings and action taken 
by Architect. 

3. Include the following information on label for processing and recording action 
taken: 

 
a. Project name. 
b. Date. 
c. Name and address of Architect. 
d. Name and address of Contractor. 
e. Name and address of subcontractor. 
f. Name and address of supplier. 
g. Name of manufacturer. 
h. Unique identifier, including revision number. 
i. Number and title of appropriate Specification Section. 
j. Drawing number and detail references, as appropriate. 
k. Other necessary identification. 

 
E. Deviations:  Highlight, encircle, or otherwise identify deviations from the Contract 

Documents on submittals. 
 

F. Additional Copies:  Unless additional copies are required for final submittal, and unless 
Architect observes noncompliance with provisions of the Contract Documents, initial 
submittal may serve as final submittal. 

 
1. Additional copies submitted for maintenance manuals will not be marked with 

action taken and will be returned. 
 

G. Transmittal:  Package each submittal individually and appropriately for transmittal and 
handling.  Transmit each submittal using a transmittal form.  Architect will return 
submittals, without review, received from sources other than Contractor. 

 
1. Include Contractor's certification stating that information submitted complies 

with requirements of the Contract Documents. 
 

H. 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. 

 
I. Use for Construction:  Use only final submittals with mark indicating action taken by 

Architect in connection with construction. 
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PART 2 - PRODUCTS 
 
2.1 ACTION SUBMITTALS 
 

A. General:  Prepare and submit Action Submittals required by individual Specification 
Sections. 

 
1. Number of Copies:  Submit three (3) copies of each submittal, unless otherwise 

indicated.  Architect will return a minimum of one (1) copy.  Mark up and retain 
one returned copy as a Project Record Document. 

 
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 printed 
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 written recommendations. 
b. Manufacturer's product specifications. 
c. Manufacturer's installation instructions. 
d. Manufacturer's catalog cuts. 
e. Wiring diagrams showing factory-installed wiring. 
f. Printed performance curves. 
g. Operational range diagrams. 
h. Compliance with recognized trade association standards. 
i. Compliance with recognized testing agency standards. 

 
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.  Clearly indicate all items to be considered for this Project where more than one 
item is available in the information submitted. 

 
1. Preparation:  Include the following information, as applicable: 

 
a. Dimensions. 
b. Identification of products. 
c. Fabrication and installation drawings. 
d. Roughing-in and setting diagrams. 
e. Wiring diagrams showing field-installed wiring, including power, signal, 

and control wiring. 
f. Shopwork manufacturing instructions. 
g. Templates and patterns. 
h. Schedules. 
i. Notation of coordination requirements. 
j. Notation of dimensions established by field measurement. 

 
2. Wiring Diagrams:  Differentiate between manufacturer-installed and field-

installed wiring. 
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3. 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 40 inches (750 by 1000 mm). 

 
D. Coordination Drawings:  Comply with requirements in Section 013100 - PROJECT 

MANAGEMENT AND COORDINATION. 
 
E. Samples:  Prepare physical units of materials or products, including the following: 

 
1. Comply with requirements in Division 1 Section "Quality Requirements" for 

mockups. 
 

2. 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. Submit one (1) full set of available choices where color, pattern, texture, 

or similar characteristics are required to be selected from manufacturer's 
product line.  Architect will return submittal with options selected. 
Electronic submittals of color selection is not allowed. 

 
3. Samples for Verification:  Submit full-size units or Samples of size indicated, 

prepared from the same material to be used for the Work, cured and finished in 
manner specified, and physically identical with the product proposed for use, and 
that show full range of color and texture variations expected.  Samples include, 
but are not limited to, 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. Submit three (3) sets of Samples.  Architect will retain one (1) Sample 

sets; remainder will be returned, if requested. 
 

4. Preparation:  Mount, display, or package Samples in manner specified to 
facilitate review of qualities indicated.  Prepare Samples to match Architect's 
sample where so indicated.  Attach label on unexposed side. 

5. Submit Samples for review of kind, color, pattern, and texture for a final check of 
these characteristics with other elements and for a comparison of these 
characteristics between final submittal and actual component as delivered and 
installed. 

6. 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. 

 
F. Product Schedule or List:  Prepare a written summary indicating types of products 

required for the Work and their intended location. 
 

G. Delegated-Design Submittal:  Comply with requirements in Section 014000 - QUALITY 
REQUIREMENTS. 
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H. Submittals Schedule:  Comply with requirements in Section 014000 - CONSTRUCTION 
PROGRESS DOCUMENTATION. 

 
I. Application for Payment:  Comply with requirements in Section 013200 - PAYMENT 

PROCEDURES. 
 

J. Schedule of Values:  Comply with requirements in Section 012900 - PAYMENT 
PROCEDURES. 

 
K. 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. 

 
2.2 INFORMATIONAL SUBMITTALS 
 

A. General:  Prepare and submit Informational Submittals required by other Specification 
Sections. 

 
1. Number of Copies:  Submit two (2) copies of each submittal, unless otherwise 

indicated.  Architect will not return copies. 
2. Certificates and Certifications:  Provide a notarized 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. 

3. Test and Inspection Reports:  Comply with requirements in Section 014000 - 
QUALITY REQUIREMENTS. 

 
B. Contractor's Construction Schedule:  Comply with requirements in Section 013200 - 

CONSTRUCTION PROGRESS DOCUMENTATION. 
 

C. Qualification Data:  Prepare written information that demonstrates capabilities and 
experience of firm or person.  Include lists of completed projects with project names and 
addresses, names and addresses of architects and owners, and other information specified. 

 
D. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying 

that product complies with requirements. 
 

E. Welding Certificates:  Prepare written certification that welding procedures and personnel 
comply with requirements.  Submit record of Welding Procedure Specification (WPS) 
and Procedure Qualification Record (PQR) on American Welding Society (AWS) forms.  
Include names of firms and personnel certified. 

 
F. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying 

that Installer complies with requirements and, where required, is authorized for this 
specific Project. 

 
G. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead 

certifying that manufacturer complies with requirements.  Include evidence of 
manufacturing experience where required. 
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H. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying 
that material complies with requirements. 

 
I. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing 

agency's standard form, indicating and interpreting test results of material for compliance 
with requirements. 

 
J. Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on 

testing agency's standard form, indicating and interpreting results of compatibility tests 
performed before installation of product.  Include written recommendations for primers 
and substrate preparation needed for adhesion. 

 
K. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing 

agency's standard form, 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. 

 
L. Product Test Reports:  Prepare written reports indicating current product produced by 

manufacturer complies with requirements.  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. 

 
M. Research/Evaluation Reports:  Prepare written evidence, from a model code organization 

acceptable to authorities having jurisdiction, that product complies with building code in 
effect for Project. 

 
N. Maintenance Data:  Prepare written and graphic instructions and procedures for operation 

and normal maintenance of products and equipment.  Comply with requirements in 
Section 017700 – PROJECT CLOSEOUT. 

 
O. Design Data:  Prepare written and graphic information, including, but not limited to, 

performance and design criteria, list of applicable codes and regulations, and calculations.  
Include list of assumptions and other performance and design criteria and a summary of 
loads.  Include load diagrams if applicable.  Provide name and version of software, if any, 
used for calculations.  Include page numbers. 

 
P. Manufacturer's Instructions:  Prepare written or published information that documents 

manufacturer's recommendations, guidelines, and procedures for installing or operating a 
product or equipment.  Include name of product and name, address, and telephone 
number of manufacturer. 

 
Q. Manufacturer's Field Reports:  Prepare written information documenting factory-

authorized service representative's tests and inspections. 
 

R. Insurance Certificates and Bonds:  Prepare written information indicating current status 
of insurance or bonding coverage.  Include name of entity covered by insurance or bond, 
limits of coverage, amounts of deductibles, if any, and term of the coverage. 
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PART 3 -  EXECUTION 
 
3.1 CONTRACTOR'S REVIEW 
 

A. Review each submittal and check for compliance with the Contract Documents.  
Submittal drawings (shop, erection or setting drawings) and schedules, required for work 
of various trades, shall be checked before submission by technically qualified employees 
of Contractor for accuracy, completeness and compliance with contract requirements. 
These drawings and schedules shall be stamped and signed by Contractor certifying 
to such check and approval. 

 
B. 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 that obviously have not been reviewed by the Contractor for accuracy, 
completeness and compliance with contract requirements.  Non-reviewed and non-
stamped submittals will be returned without action. Returned plans will have to be 
reviewed and corrected by the Contractor before resubmitting.  No additional time will be 
considered if this requirement is not met. 

 
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 taken, as 
follows: 

 
1. APPROVED 
2. APPROVED AS CORRECTED 
3. REVISE AND RESUBMIT 
4. REJECTED 

 
C. Informational Submittals:  Architect will review each submittal and will not return it, or 

will reject and return it if it does not comply with requirements.  Architect will forward 
each submittal to appropriate party. 

 
D. Submittals not required by the Contract Documents will not be reviewed and may be 

discarded. 
 
 
END OF SECTION 013300 
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SECTION 013319 – FIELD TESTING REQUIREMENTS  
 
PART 1 - GENERAL  
 
1.1  SUMMARY  
 

A. This Section includes, but is not limited to, services performed by an independent testing 
laboratory.  Laboratory services covered under this section are for testing materials used 
for field constructed elements of the work.  Performance testing of manufactured items 
and shop fabricated materials shall be covered under their respective specification 
section.  

 
B. All testing performed under this item shall be for the protection and benefit of the Owner 

and shall not be construed by the Contractor as a comprehensive quality control program 
intended to protect the Contractor, his subcontractors, or his suppliers.  The testing 
frequency and types of testing shall be at the discretion of the Owner.  

 
C. Inspections, tests, and related actions specified in this section and elsewhere in the 

contract documents are not intended to limit the Contractor’s own quality control 
procedures and testing, which facilitate overall compliance with requirements of the 
contract documents.  Requirements for the Contractor to provide quality control services 
as required by the Owner’s Representative, the Owner, governing authorities, or other 
authorized entities are not limited by the provisions of this Section.  

 
D. The Contractor is required to cooperate with the independent testing laboratories 

performing required inspections, test, and similar services and the Owner’s 
Representative.  

 
E. Materials and installed work may require testing or retesting at anytime during progress 

of work.  Retesting of rejected materials or installed work shall be done at Contractor’s 
expense.    

 
1.2  RELATED DOCUMENTS  
 

A. Drawings and general provisions of the Contract, including General Supplementary 
Conditions and Division 1 Specifications sections, apply to work of this section.   

 
B. The Contract Documents may include testing requirements furnished under other 

Sections.  Work elements which may include other testing requirements are:  
 

1.  Water distribution systems.  
  
1.3  SELECTION AND PAYMENT  
 

A. The Owner will employ and pay for services of an independent testing laboratory to 
perform specified testing separate and apart from this contract.  Payment for the samples 
or materials submitted shall be considered incidental to the related work bid item.  

 
B. Employment of testing laboratory in no way relieves the Contractor of the obligation to 

perform work in accordance with requirements of the contract documents.  
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C. The testing laboratory and their personnel shall be under the direction of the Owner’s 
Representative, regardless of who employs their services.  

 
1.4  REFERENCES  
  

A. ASTM C-31,  Standard Practice for Making and Curing Concrete Test Specimens in the 
Field.  

 
B. ASTM C-39,  Standard Test Method for Compressive Strength of Cylindrical Concrete 

Specimens.  
 

C. ASTM C-40,  Test Method for Organic Impurities in Fine Aggregates for Concrete.  
 

D. ASTM C-42,  Standard Test Methods for Obtaining and Testing Drilled Cored and 
Sawed Beams of Concrete.  

  
E. ASTM C-88,  Standard Test Method for Soundness of Aggregate by use of Sodium 

Sulfate or Magnesium Sulfate.  
  

F. ASTM C-94,  Standard Specification for Ready-Mixed Concrete.  
  

G. ASTM C-117,  Standard Test Method for Materials Finer than 75-um (No. 200) Sieve in 
Mineral Aggregates by Washing.  

  
H. ASTM C-136,  Standard Method for Sieve Analysis of Fine and Course Aggregate.  

  
I. ASTM C-142,  Test Method for Clay Lumps and Friable Particles in Aggregate.  

  
J. ASTM C-143,  Standard Test Method for Slump of Hydraulic Cement Concrete.  

  
K. ASTM C-172,  Standard Practice for Sampling Freshly Mixed Concrete.  

  
L. ASTM C-173,  Standard Test Method for Air Content of Freshly Mixed Concrete by the 

Volumetric Method.  
  

M  ASTM C-231,  Standard Test Method for Air Content of Freshly Mixed Concrete by the 
Pressure Method.  

  
N. ASTM C-535,  Standard Test Method for Resistance to Degradation of Large-Size 

Course Aggregate by Abrasion and Impact in the Los Angeles Machine.  
  

O. ASTM C-1064,  Standard Test Method for Temperature of Freshly Mixed Portland 
Cement Concrete.  

  
P. ASTM D-698,  Standard Test Methods for Moisture-Density Relations of Soils and Soil-

Aggregate Mixtures Using 5.5-lb. (2.49-kg) Rammer and 12-inc. (305-mm) Drop.  
  

Q. ASTM D-2487,  Standard Test Method for Classification of Soils for engineer purposes.  
  

R. ASTM D-2940,  Standard Specification for Graded Aggregate Material for Bases or 
Subbases for Highways or Airports.  
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S. ASTM D-4253,  Standard Test Method for Maximum Index Density and Unit Weight of 

Soils Using a Vibratory Table.  
  

T. ASTM D-4254,  Standard Test Method for Minimum Index Density and Unit Weight of 
Soils and Calculation of Relative Density.  

  
U. ODOT Supplement 1021,  Method of Test for Determination of the Percent of Fractured 

Pieces in Gravel.  
  

V. Uni-Bell PVC Pipe Association UNI-B-6-98 for Low Pressure Air Testing of Installed 
Sewer Pipe.  

  
W. ASTM C-924,  Standard Practice for Testing Concrete Pipe Sewer Lines by Low-

Pressure Air Test Method  
  

X. ASTM C-969,  Standard Practice For Infiltration And Exfiltration Acceptance Of 
Installed Concrete Sewer Pipe.    

  
1.6  QUALITY ASSURANCE  
  

A. Except as otherwise indicated, the testing laboratory engaged shall be prequalified by the 
Ohio Department of Transportation for the types of services specified herein.   

  
B. The field personnel utilized to perform all field-testing and preparation shall be certified 

for those tests being performed.    
  
1.7  RESPONSIBILITIES  
  

A. Testing Laboratory Responsibilities:  
 

1. Provide qualified personnel at the site.  Cooperate with the Owner’s 
Representative and Contractor in performance of services.  

2. Perform specified sampling and testing of products in accordance with the 
specified standards.  

3. Ascertain compliance of materials and mixes with requirements of the contract 
documents.  

4. Immediately notify the Owner’s Representative and Contractor of observed 
irregularities or nonconformance of work or products.  

5. Perform additional tests required by the Owner’s Representative.  
6. Testing personnel are to report to the Owner’s Representative upon arrival on site 

for instructions and requirements.  Prior to leaving the site, furnish the Owner’s 
Representative all test results whether in a formal or informal format.  

7. Attend preconstruction meetings and progress meetings.  
  

B. Contractor Responsibilities:  
 

1. Provide access to materials proposed to be used which require testing.  
2. Cooperate with laboratory personnel and provide access to the work.  
3. Provide incidental labor and facilities:  
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a. To provide access to work to be tested.  
b. To obtain and handle samples at the site or at the source of products to be 

tested. 
c. To facilitate tests.  
d.  To provide storage and curing of test samples as required by the testing 

laboratory.  
 

4. Notify the Owner’s Representative 24 hours prior to expected time for operations 
requiring testing services for scheduling purposes.  Materials will not be 
permitted to be placed without the proper testing being performed in 
conformance with this Section.  

5. Provide, coordinate, and bear the cost of the following tests:  
 

a. Sewer deflection testing as specified herein.  
b. Leakage testing of sewers and water mains as specified herein.  
c. Infiltration and/or exfiltration testing as specified herein.  
d. Low pressure air testing as specified herein.  
e. Hydrostatic testing – pressure pipe.  
f. Post construction internal pipe televising.  

  
1.8  LIMITS OF LABORATORY AUTHORITY  
  

A. The laboratory may not release, revoke, alter, or enlarge the requirements of the contract 
documents.   

  
B. The laboratory may not approve or accept any portion of the work.   

  
C. The laboratory may not assume any duties of the Contractor.  

  
D. The laboratory has no authority to stop the work.  

  
1.9  SCHEDULE OF TESTS  
  

A. Testing anticipated on this project shall include, but is not limited to:  
  

1. Earthwork  
 

a. Special backfill material sieve analysis per ASTM C-136, one test per 
source.  

b. On-site trench backfill analysis per ASTM D-2487, as directed by 
Owner’s Representative.  

c. Pipe bedding and cover sieve analysis per ASTM C-136, one test per 
source.  

d. Soil compaction per ASTM D-698.  
 

1) Embankment testing shall be at least one (1) test/5,000 S.F. of 
each lift;  

2) Trench backfill testing shall be at least one (1) test/50 L.F. of 
each lift;  

3) Subgrade and/or subbase testing shall be at least one (1) test/200 
L.F. of pavement or 5,000 S.F. of slabs subject to greater 
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frequency due to soil conditions or Owner’s Representative 
direction.  

 
e. Backfill compaction per ASTM D-4253 and D-4254, one test per 50 L.F. 

of each lift.  
  

2. Concrete  
 

a. Concrete aggregate deleterious substances per ASTM C-40, ASTM C-
117, and ASTM C142, one test per source.  

b. Concrete aggregate abrasion per ASTM C-535, one test per source.  
c. Sodium sulfate soundness of coarse aggregate per ASTM C-88, one test 

per source.  
d. Sampling Fresh Concrete:  ASTM C-172, except modified for slump to 

comply with ASTM C 94.  
 

1) When cylinders and/or beam samples are made, the slumps and 
air test shall be made using concrete from the same batch.  

2) Slump:  ASTM C-143; one test at point of discharge for each 
day’s pour of each type of concrete; additional tests when 
concrete consistency seems to have changed.  

3) Air Content: ASTM C-173, volumetric method of lightweight 
concrete; ASTM C-231 pressure method for normal weight 
concrete; at least one for each pour of each type of air-entrained 
concrete, and each time a set of compression test specimens is 
made.  

4) Concrete Temperature: ASTM C-1064, test hourly when air 
temperature is 40º F. (4º C.) and below, and when 80º F. (27º C.) 
and above; and each time a set of compression test specimens is 
made.  

5) Compression Test Specimen: ASTM C-31; one set of 4 standard 
cylinders for each compressive strength test, unless otherwise 
directed.  Mold and store cylinders for laboratory cured test 
specimens except when field-cure test specimens are required.  

6) Compressive Strength Tests: ASTM C-39; one set for each day’s 
pour exceeding 5 cubic yards plus additional sets for each 50 
cubic yards over and above the first 25 cubic yards of each 
concrete class placed in any one day; one specimen tested at 7 
days, two specimens tested at 28 days, and one specimen 
retained in reserve for later testing if required.  A strength test 
shall be the average of the strengths of two cylinders made from 
the same sample of concrete and tested at 28 days.  
 
a) When frequency of testing will provide less than 5 

strength tests for a given class of concrete, conduct 
testing from at least 5 randomly selected batches or from 
each batch if fewer than 5 are used.  

b) Strength level of concrete will be considered satisfactory 
if averages of sets of three consecutive strength test 
results equal or exceed specified compressive strength, 
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and no individual strength test result falls below 
specified compressive strength by more than 500 psi.  

 
7) Two (2) tests beams shall be made for each 250 square yards of 

concrete pavement and/or slabs on grade placed.  
 

a) For traffic to be allowed on pavement or slab, the 
modulus of rupture shall be a minimum of 600 psi for 
Class C concrete or 400 psi for ODOT Class MS or FS.  

 
8) When cylinders and/or beam samples are made, the slumps and 

air test shall be made using concrete from the same batch.  
  

e. Nondestructive Testing:  Penetration resistance, sonoscope, or other 
nondestructive devices may be permitted but shall not be used as the sole 
basis for acceptance or rejection.  

f. Additional Tests:  The testing service will make additional tests of in-
place concrete when test results indicate specified concrete strengths and 
other characteristics have not been attained in the structure, as directed 
by Owner’s Representative.  Testing service may conduct tests to 
determine adequacy of concrete by cored cylinders complying with 
ASTM C 42, or by other methods as directed.  

 
1) Contractor shall pay for such tests conducted, and any other 

additional testing as may be required, when unacceptable 
concrete is verified.  

 
3. Pavement  

 
a. Aggregate base sieve analysis per ASTM D-2940, one test per source.  
b. Sodium sulfate soundness of aggregate base per ASTM C-88, one test 

per source.  
c. Percent of fractured pieces for aggregate base per ODOT Supplement 

1021, one test per source.  
  

4. Asphalt  
 

a. Provide testing for mixture acceptance in accordance with Ohio 
Department of Transportation Procedures.  The person performing the 
testing must have a current Level 1 Bituminous Concrete approval from 
ODOT.  

  
5. Sewers  

 
a.  Deflection Testing  

 
1) All thermoplastic gravity sanitary sewer pipe shall be tested for 

allowable deflection.  
2) Deflection tests shall be performed before final acceptance and 

no sooner than thirty (30) days after installation of final backfill  
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3) Maximum allowable pipe deflection shall be five (5) percent of 
the average inside diameter for the size and class of pipe 
specified.  

4) Acceptance testing shall be performed with a non-adjustable “go, 
no-go” mandrel with a minimum of eight (8) contact points. 
Adjustable mandrels for acceptance testing shall be used only 
with permission of the Owner’s Representative.  

5) The mandrel size shall be ninety-five (95) percent of the average 
inside diameter for the size and class of pipe specified.  

6) If the "go, no-go" mandrel will not pass through a section of pipe 
a deflectometer or adjustable mandrel may be used to determine 
the extent and/or severity of the nonacceptable area. A “go, no-
go” mandrel shall be re-run through the pipe section for final 
acceptance testing at no additional cost to the Owner.  

7) The Contractor or subcontractor performing the test shall be 
experienced and qualified to perform deflection testing with the 
equipment and procedures utilized.  The contractor shall provide 
all labor, materials, tools and equipment necessary to clean and 
test all sections of sewer pipe, locate deficient areas, repair, 
deficient areas, and retest all repaired areas.  

8) All sewer runs shall be cleaned prior to testing.  
9) The acceptance test shall be performed without mechanical 

pulling devices.  
10) All pipe failing the deflection test shall be exposed, repaired or 

replaced and retested at no additional cost to the Owner.  
  

b.  Leakage Testing  
 

1) Drawings and general provisions of Contract, including General 
and Supplementary Conditions and Division-1 Specification 
sections, apply to work of this section.  

2) The Contractor shall perform sufficient tests to determine that 
the installation of all pipe materials have been as specified and 
that test results are in accordance with those required for 
approval of the installation.  

3) The Contractor shall furnish all pressure gauges, suitable pump 
or pumps, pipes, test heads, and any other apparatus and 
materials used for these tests.  These tests are to be considered as 
part of the work, and no additional compensation shall be made.  

4) The tests shall be conducted under the direction of the Owner’s 
Representative or an appointed agent. Any testing done without 
direction and supervision as specified shall not be considered as 
a proper means of approval.  

5) The Contractor may obtain water for testing as may be required 
by observing the rules and regulations enforced in the 
municipality in which the work is being done.  

6) In addition to requirements of these specifications, comply with 
manufacturer's instructions and recommendations for work.  
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c.  Infiltration and Exfiltration Testing  
 

1) All sewers shall be tested using an exfiltration test or, where 
specifically allowed in writing by the Owner’s Representative, 
an infiltration test.  

2) All sewers shall be tested.  No visible leakage in the sewers or 
manholes shall be permitted.  

3) Bulkheads shall be used to isolate the test sections as required to 
perform the work.  All service laterals, stubs and fittings shall be 
plugged or capped at the connection to the test section.  

4) Each manhole run shall be tested separately.  
  

d.  Exfiltration Testing  
 

1) The test shall be performed first with a minimum head of water 
of three (3) feet above the top of the high end of the sewer or two 
(2) feet above the high end of the highest lateral in the section or 
sections to be tested, or three (3) feet above the existing 
groundwater elevation, whichever is higher.  

2) The exfiltration test shall be conducted between two manholes 
by sealing the downstream end of the test section and all inlet 
sewers at the upstream manhole with pipe stoppers.  

3) The average internal pressure in the system shall not exceed 11.6 
feet of water or 5 psi and the maximum internal pipe pressure at 
the lowest end shall not exceed 23 feet of water or 10 psi.  

4) Water shall be added to the pipe section at a steady rate from the 
upstream manhole to allow air to escape from the sewer until the 
water is at the specified level above the crown of the pipe.  The 
water may stand in the pipe and manhole up to seventy-two (72) 
hours prior to measurement of leakage to allow for absorption by 
the pipe and bleeding of air.  After absorption into the pipe and 
manhole has stabilized, the water in the upstream manhole shall 
be brought to test level.  

5) The leakage rate shall be determined by measurement of the drop 
in water elevation measured in the upstream manhole and the 
loss of water calculated.  The test period shall be a minimum of 
sixty (60) minutes duration.  Use the following table to 
determine loss of water as measured in the manhole:  

 
 Volume of Leakage  

Water Level Change  4 Ft. Dia.  5 Ft. Dia.  
in Test Manhole  MH  MH  
(Inches)  (Feet)  (Gals.)  (Gals.)  
  0.01    0.98    1.53  
  0.02    1.96    3.06  
  0.03    2.94    4.59  
  0.04    3.92    6.12  
  0.05    4.90    7.65  
  0.06    5.87    9.18  



FIELD TESTING REQUIREMENTS  013319 - 9 

  0.07    6.85    10.71  
  0.08    7.83    12.24  
  0.09    8.81    13.77  
  0.10    9.79    15.30  
  0.11    10.77    16.83  
  0.12    11.75    18.36  
  0.13    12.72    19.89  
  0.14    13.71    21.42  
  0.16    14.69    22.90  
  0.17    15.67    24.48  

  
e.  Infiltration Testing  

 
1) An infiltration test shall be conducted for all sections of sewer, 

only when the ground water level is two (2) feet or more above 
the elevation of the inside crown of pipe at the upstream limit of 
the section being tested.  

2) The use of well point pumps or other dewatering devices shall 
have been discontinued for 24 hours prior to testing to permit the 
groundwater table to return to a static condition.  

3) The leakage rate shall be measured by a weir, by determination 
of the time required to fill a container of known volume, or other 
measuring device approved by the Owner’s Representative in the 
lower end of the sewer section to be tested.  

4) The incoming sewer or sewers in the upper end of the test 
section shall be securely sealed.  

  
f.  Allowable Leakage  

 
1) The maximum allowable leakage for either infiltration or 

exfiltration shall be 100 gallons per inch of internal pipe 
diameter per mile per day.  

2) If actual leakage measured exceeds the limits specified, the 
Contractor must locate and repair or remove and replace the 
defective pipe sections to the satisfaction of the Owner’s 
Representative and retest the section accordingly at no additional 
cost to the Owner.  

3) All sanitary manholes shall be tested separately by using an 
exfiltration test (or infiltration test where groundwater conditions 
permit) to two (2) feet above the highest joint with no 
measurable leakage for a one hour test.  

  
g.  Low Pressure Air Testing  

 
1) PVC sanitary sewers 54-inch diameter and less may be air tested 

as specified.  If the groundwater level is two (2) feet or more 
above the top of the pipe at the upstream end or if the air 
pressure required for the test is greater than 5 psig, the air test 
method should not be used for RCP sanitary sewers.  
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2) Each manhole run shall be tested separately, unless otherwise 
approved by the Owner’s Representative, as the construction 
progresses.  Backfill shall be brought to final grade before 
testing.  Testing shall be done prior to surface restoration, and 
preferably with not more than four (4) manhole runs constructed 
ahead of testing.  

3) Test equipment consists of valves and pressure gages to control 
airflow and to monitor pressure within the test section.  

4) The sewer shall be flushed and cleaned prior to testing to clean 
out any debris.  The pipe surface should be wet for more 
consistent results.  

5) The section of pipe to be tested shall be plugged at each end and 
the ends of laterals, stubs and fittings to be included in the test 
section shall be plugged and securely braced to prevent air 
leakage, and possible blowouts.  

6) Equipment used shall meet the following minimum requirements 
and be approved by the Owner’s Representative:  

 
a) Pneumatic plugs shall have a sealing length equal to or 

greater than the diameter of the pipe to be inspected.  
b) Pneumatic plugs shall resist internal test pressures 

without requiring external bracing or blocking.  
c) All air used shall pass through a single control panel. 
d) Three (3) individual hoses shall be used for the 

following connections:  
 

i. From control panel to pneumatic plugs for 
inflation.  

ii. From control panel to sealed line for introducing 
the low pressure air.  

iii. From sealed line to control panel for continually 
monitoring the air pressure rise in the sealed 
line.  

 
7) All pneumatic plugs shall be seal tested before being used in the 

actual test installation. One length of pipe shall be laid on the 
ground and sealed at both ends with the pneumatic plugs to be 
used for the test. The sealed pipe shall be pressurized to 9 psig.  
The plugs must hold against this pressure without having to be 
braced.  No persons shall be allowed in the alignment of the pipe 
during plug testing.  

8) After a manhole to manhole run of pipe has been backfilled and 
cleaned, and the pneumatic plugs are checked by the above 
procedure, the plugs shall be placed in the line at each manhole.  
Low pressure air shall be slowly introduced into this sealed line 
until the internal air pressure reaches approximately 4 psig 
greater than the average groundwater back pressure, but not 
greater than 9 psig for PVC pipe or 5 psig for RCP.  
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9) In areas where groundwater is known to exist, the Contractor 
must determine the average groundwater back pressure.  The 
Contractor shall install a 1/2-inch diameter capped pipe nipple, 
approximately 10 inches long, through the manhole wall on top 
of one of the sanitary sewer lines entering the manhole.  This 
shall be done at the time the sanitary sewer line is installed or 
install an 8-inch diameter stand pipe outside of the manhole 
backfilled with a column of clean stone of 2-inch minimum 
diameter to subgrade.  Immediately prior to the performance of 
the low pressure air test, the ground water back pressure shall be 
determined by removing the pipe cap, blowing air through the 
pipe nipple into the ground so as to clear it, and then connecting 
a clear plastic tube to the nipple.  The plastic tube shall be 
vertical and a measurement of the height, in feet of water over 
the invert of the pipe shall be taken after the water has stopped 
rising in this plastic tube.  This height, divided by 2.307, will 
equal the average groundwater back pressure.  

10) At least two (2) minutes shall be allowed for the air to stabilize 
when the specified internal air pressure has been obtained.  
When the pressure has stabilized and is at or above 3.5 psig, the 
air hose from the control panel to the air supply shall be 
disconnected.  The portion of the line being tested shall be 
termed "acceptable" if the time required in minutes for the 
pressure to decrease from 3.5 to 2.5 psig (greater than the 
average groundwater back pressure calculated).  

11) If a one (1) psi drop in pressure does not occur within the test 
time, the line has passed. If the pressure drop is more than one 
(1) psi during the test time, the line is presumed to have failed 
the test.  If the line fails the test, segmented testing may establish 
the location of any leaks.  

12) The Contractor must repair the leak or remove and replace the 
defective pipe section and re-test the section to the satisfaction of 
the Owner’s Representative at no additional cost to the Owner.  

13) The pneumatic plugs must be installed in such a way as to 
prevent blowouts.  Inasmuch as a force of 250 pounds is exerted 
on an 8-inch plug by an internal pipe pressure of 5 psi, it should 
be realized that sudden expulsion of a poorly installed plug or a 
plug, which is partially deflated before the pipe pressure is 
released, can be dangerous.  

14) The Contractor should internally restrain or externally brace the 
plugs to the manhole wall as an added safety precaution 
throughout the test.  

15) Pressurizing equipment shall include a regulator or relief valve 
set at no higher than 9 psig for PVC pipe or 5 psig for RCP pipe 
to avoid over-pressurizing and damaging an otherwise 
acceptable line.  

16) No one shall be allowed in the trench or manholes during testing.  
17) Plugs shall not be removed until all pressure has been released.  
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18) All sanitary manholes shall be tested separately by using an 
exfiltration test (or infiltration test where groundwater conditions 
permit) to two (2) feet above the highest joint with no 
measurable leakage for a one hour test.   

19) Testing concrete pipe sewer lines by the low pressure air test 
method will be per ASTM C924-02 and C1103.  

  
h.  Hydrostatic Testing – Pressure Pipe  

 
1) The pipe to be tested must be sufficiently backfilled to prevent 

movement while under test pressure.  
2) Joint restraint at fittings should be permanent and constructed to 

withstand test pressure.  If concrete thrust blocks are used, 
sufficient time must be allowed before testing to permit the 
concrete to cure.  A cure time of seven (7) days is recommended 
when Type I Portland Cement is used; three (3) days is 
recommended when Type III high-early Portland Cement is 
used.  

3) Test ends should be restrained to withstand the appreciable 
thrusts that are developed under test pressure.  

4) Air pressure testing of installed pressure pipe is expressly 
prohibited.  

5) Any testing performed without the knowledge of the Owner’s 
Representative shall not be considered a test for the purpose of 
this specification.  

6) After the pipe is laid and before backfill is placed around the 
joints, such lengths of the force main as determined by the 
responsible agency shall be tested under a hydrostatic pressure of 
1.25 times the working pressure at the highest point along the 
test section, but, in no case, shall such force mains be tested at 
less than 150 pounds per square inch.  

7) Each section of pipeline shall be slowly filled with water and the 
specified test pressure, measured at the point of lowest elevation, 
shall be applied by means of a booster pump connected to the 
pipe in a manner satisfactory to the Owner’s Representative.  
The duration of the test shall be for a minimum of sixty (60) 
minutes.  

8) No pipe installation will be accepted unless the leakage rate for 
the section of pipe being tested does not exceed a rate as shown 
on hydrostatic test chart, during a 24hour test duration.  

9) The Contractor shall furnish suitable means for determining the 
quantity of water lost by leakage during the test.  

  
PART 2 – PRODUCTS – NOT USED  
  
PART 3 – EXECUTION  
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3.1  SEQUENCING AND SCHEDULING  
  

A. The Contractor shall coordinate the sequence of work activities so as to accommodate 
required testing and shall allow sufficient time for testing of materials by the laboratory 
so as to cause no delay in the work or the work of any other Contractor.  In addition, the 
Contractor shall coordinate his work so as to avoid the necessity of removing and 
replacing work to accommodate inspections and tests.  

 
3.2  LABORATORY TEST RESULTS  
  

A. The testing laboratory shall submit a certified written report of each inspection, test, or 
similar service concurrently to the Owner, Owner’s Representative, and Contractor.  

  
B. Written reports of each inspection, test, or similar service shall include, but not be limited 

to, the following:  
 

1. Name of testing laboratory.  
2. Project name and construction contract reference number.  
3. Dates and locations of samples and tests or inspections.  
4. Date of report.  
5. Names of individuals making the inspection or test.  
6. Designation of the work and test method.  
7. Test results.  
8. Notation of significant ambient conditions at the time of sample taking and 

testing.  
  
  
END OF SECTION 013319 
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SECTION 014000 - QUALITY REQUIREMENTS 
 
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 quality assurance and 
quality control. 

 
B. Testing and inspecting services are required to verify compliance with requirements 

specified or indicated.  These services do not relieve Contractor of responsibility for 
compliance with the Contract Document requirements. 

 
1. Specific quality-assurance and -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 tests, inspections, and related actions do not limit Contractor's other 
quality-assurance and -control procedures that facilitate compliance with the 
Contract Document requirements. 

3. Requirements for Contractor to provide quality-assurance and -control services 
required by Architect, Owner or authorities having jurisdiction are not limited by 
provisions of this Section. 

4. Specific test and inspection requirements are not specified in this Section. 
 

C. Related Requirements: 
 

1. Section 012100 "Allowances" for testing and inspecting allowances. 
 
1.3 DEFINITIONS 
 

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and 
during execution of the Work to guard against defects and deficiencies and substantiate 
that proposed construction will comply with requirements. 

 
B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and 

after execution of the Work to evaluate that actual products incorporated into the Work 
and completed construction comply with requirements.  Services do not include contract 
enforcement activities performed by Architect. 

 
C. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a 

testing agency qualified to conduct product testing and acceptable to authorities having 
jurisdiction, to establish product performance and compliance with specified 
requirements. 

 
D. Source Quality-Control Testing:  Tests and inspections that are performed at the source, 

e.g., plant, mill, factory, or shop. 
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E. Field Quality-Control Testing:  Tests and inspections that are performed on-site for 

installation of the Work and for completed Work. 
 

F. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  
Testing laboratory shall mean the same as testing agency, employee, Subcontractor, or 
Sub-subcontractor, to perform a particular construction operation, including installation, 
erection, application, and similar operations. 

 
1. Use of trade-specific terminology in referring to a trade or entity does not require 

that certain construction activities be performed by accredited or unionized 
individuals, or that requirements specified apply exclusively to specific trade(s). 

 
G. Experienced:  When used with an entity or individual, "experienced" means having 

successfully completed a minimum of five previous projects similar in nature, size, and 
extent to this Project; being familiar with special requirements indicated; and having 
complied with requirements of authorities having jurisdiction. 

 
1.4 CONFLICTING REQUIREMENTS 
 

A. Referenced Standards:  If 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 conflicting 
requirements that are different, but apparently equal, to Architect for a decision before 
proceeding. 

 
B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified 

shall be the minimum provided or performed.  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 requirements.  Refer 
uncertainties to Architect for a decision before proceeding. 

 
1.5 ACTION SUBMITTALS 
 

A. Shop Drawings:  For mockups, provide plans, sections, and elevations, indicating 
materials and size of mockup construction. 

 
1. Indicate manufacturer and model number of individual components. 
2. Provide axonometric drawings for conditions difficult to illustrate in two 

dimensions. 
 
1.6 INFORMATIONAL SUBMITTALS 
 

A. Contractor's Quality-Control Plan:  For quality-assurance and quality-control activities 
and responsibilities. 

 
B. Qualification Data:  For Contractor's quality-control personnel. 
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C. Contractor's Statement of Responsibility:  When required by authorities having 
jurisdiction, submit copy of written statement of responsibility sent to authorities having 
jurisdiction before starting work on the following systems: 

 
1. Seismic-force-resisting system, designated seismic system, or component listed 

in the designated seismic system quality-assurance plan prepared by Architect. 
2. Main wind-force-resisting system or a wind-resisting component listed in the 

wind-force-resisting system quality-assurance plan prepared by Architect. 
 

D. Testing Agency Qualifications:  For testing agencies specified in "Quality Assurance" 
Article to demonstrate their capabilities and experience.  Include proof of qualifications 
in the form of a recent report on the inspection of the testing agency by a recognized 
authority. 

 
E. Schedule of Tests and Inspections:  Prepare in tabular form and include the following: 

 
1. Specification Section number and title. 
2. Entity responsible for performing tests and inspections. 
3. Description of test and inspection. 
4. Identification of applicable standards. 
5. Identification of test and inspection methods. 
6. Number of tests and inspections required. 
7. Time schedule or time span for tests and inspections. 
8. Requirements for obtaining samples. 
9. Unique characteristics of each quality-control service. 

 
1.7 CONTRACTOR'S QUALITY-CONTROL PLAN 
 

A. Quality-Control Plan, General:  Submit quality-control plan within 10 days of Notice to 
Proceed, and not less than five days prior to preconstruction conference.  Submit in 
format acceptable to Architect.  Identify personnel, procedures, controls, instructions, 
tests, records, and forms to be used to carry out Contractor's quality-assurance and 
quality-control responsibilities.  Coordinate with Contractor's construction schedule. 

 
B. Quality-Control Personnel Qualifications:  Engage qualified full-time personnel trained 

and experienced in managing and executing quality-assurance and quality-control 
procedures similar in nature and extent to those required for Project. 

 
1. Project quality-control manager may also serve as Project superintendent. 

 
C. Submittal Procedure:  Describe procedures for ensuring compliance with requirements 

through review and management of submittal process.  Indicate qualifications of 
personnel responsible for submittal review. 

 
D. Testing and Inspection:  In quality-control plan, include a comprehensive schedule of 

Work requiring testing or inspection, including the following: 
 

1. Contractor-performed tests and inspections including subcontractor-performed 
tests and inspections.  Include required tests and inspections and Contractor-
elected tests and inspections. 
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2. Special inspections required by authorities having jurisdiction and indicated on 
the "Statement of Special Inspections." 

3. Owner-performed tests and inspections indicated in the Contract Documents. 
 

E. Continuous Inspection of Workmanship:  Describe process for continuous inspection 
during construction to identify and correct deficiencies in workmanship in addition to 
testing and inspection specified.  Indicate types of corrective actions to be required to 
bring work into compliance with standards of workmanship established by Contract 
requirements and approved mockups. 

 
F. Monitoring and Documentation:  Maintain testing and inspection reports including log of 

approved and rejected results.  Include work Architect has indicated as nonconforming or 
defective.  Indicate corrective actions taken to bring nonconforming work into 
compliance with requirements.  Comply with requirements of authorities having 
jurisdiction. 

 
1.8 REPORTS AND DOCUMENTS 
 

A. Test and Inspection Reports:  Prepare and submit certified written reports specified in 
other Sections.  Include the following: 

 
1. Date of issue. 
2. Project title and number. 
3. Name, address, and telephone number of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Record of temperature and weather conditions at time of sample taking and 

testing and inspecting. 
11. Comments or professional opinion on whether tested or inspected Work complies 

with the Contract Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspecting. 

 
B. Manufacturer's Technical Representative's Field Reports:  Prepare written information 

documenting manufacturer's technical representative's tests and inspections specified in 
other Sections.  Include the following: 

 
1. Name, address, and telephone number of technical representative making report. 
2. Statement on condition of substrates and their acceptability for installation of 

product. 
3. Statement that products at Project site comply with requirements. 
4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 
5. Results of operational and other tests and a statement of whether observed 

performance complies with requirements. 
6. Statement whether conditions, products, and installation will affect warranty. 
7. Other required items indicated in individual Specification Sections. 
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C. Factory-Authorized Service Representative's Reports:  Prepare written information 

documenting manufacturer's factory-authorized service representative's tests and 
inspections specified in other Sections.  Include the following: 

 
1. Name, address, and telephone number of factory-authorized service 

representative making report. 
2. Statement that equipment complies with requirements. 
3. Results of operational and other tests and a statement of whether observed 

performance complies with requirements. 
4. Statement whether conditions, products, and installation will affect warranty. 
5. Other required items indicated in individual Specification Sections. 

 
D. Permits, Licenses, and Certificates:  For 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 for compliance with standards and regulations bearing on performance of the 
Work. 

 
1.9 QUALITY ASSURANCE 
 

A. General:  Qualifications paragraphs in this article establish the minimum qualification 
levels required; individual Specification Sections specify additional requirements. 

 
B. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems 

similar to those indicated for this Project and with a record of successful in-service 
performance, as well as sufficient production capacity to produce required units. 

 
C. Fabricator Qualifications:  A firm experienced in producing products similar to those 

indicated for this Project and with a record of successful in-service performance, as well 
as sufficient production capacity to produce required units. 

 
D. Installer Qualifications:  A firm or individual experienced in installing, erecting, or 

assembling work similar in material, design, and extent to that indicated for this Project, 
whose work has resulted in construction with a record of successful in-service 
performance. 

 
E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 

practice in jurisdiction where Project is located and who is experienced in providing 
engineering services of the kind indicated.  Engineering services are defined as those 
performed for installations of the system, assembly, or product that are similar in 
material, design, and extent to those indicated for this Project. 

 
F. Specialists:  Certain Specification Sections require that specific construction activities 

shall be performed by entities who are recognized experts in those operations.  Specialists 
shall satisfy qualification requirements indicated and shall be engaged for the activities 
indicated. 

 
1. Requirements of authorities having jurisdiction shall supersede requirements for 

specialists. 
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G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with 
the experience and capability to conduct testing and inspecting indicated, as documented 
according to ASTM E 329 – “Standard Specification for Agencies Engaged in 
Construction Inspection, Testing, or Special Inspection”; and with additional 
qualifications specified in individual Sections; and, where required by authorities having 
jurisdiction, that is acceptable to authorities. 

 
1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7. 
2. NVLAP:  A testing agency accredited according to NIST's National Voluntary 

Laboratory Accreditation Program. 
 

H. Manufacturer's Technical Representative Qualifications:  An authorized representative of 
manufacturer who is trained and approved by manufacturer to observe and inspect 
installation of manufacturer's products that are similar in material, design, and extent to 
those indicated for this Project. 

 
I. Factory-Authorized Service Representative Qualifications:  An authorized representative 

of manufacturer who is trained and approved by manufacturer to inspect installation of 
manufacturer's products that are similar in material, design, and extent to those indicated 
for this Project. 

 
J. Preconstruction Testing:  Where testing agency is indicated to perform preconstruction 

testing for compliance with specified requirements for performance and test methods, 
comply with the following: 

 
1. Contractor responsibilities include the following: 

 
a. Provide test specimens representative of proposed products and 

construction. 
b. Submit specimens in a timely manner with sufficient time for testing and 

analyzing results to prevent delaying the Work. 
c. Provide sizes and configurations of test assemblies, mockups, and 

laboratory mockups to adequately demonstrate capability of products to 
comply with performance requirements. 

 
2. Testing Agency Responsibilities:  Submit a certified written report of each test, 

inspection, and similar quality-assurance service to Architect, with copy to 
Contractor.  Interpret tests and inspections and state in each report whether tested 
and inspected work complies with or deviates from the Contract Documents. 

 
1.10 QUALITY CONTROL 
 

A. Owner Responsibilities:  Where quality-control services are indicated as Owner's 
responsibility, Owner will engage a qualified testing agency to perform these services. 

 
1. Owner will furnish Contractor with names, addresses, and telephone numbers of 

testing agencies engaged and a description of types of testing and inspecting they 
are engaged to perform. 

2. Payment for these services will be made from testing and inspecting allowances, 
as authorized by Change Orders. 
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3. Costs for retesting and reinspecting construction that replaces or is necessitated 
by work that failed to comply with the Contract Documents will be charged to 
Contractor 

 
B. Contractor Responsibilities:  Tests and inspections not explicitly assigned to Owner are 

Contractor's responsibility.  Perform additional quality-control activities required to 
verify that the Work complies with requirements, whether specified or not. 

 
1. Unless otherwise indicated, provide quality-control services specified and those 

required by authorities having jurisdiction.  Perform quality-control services 
required of Contractor by authorities having jurisdiction, whether specified or 
not. 

2. Where services are indicated as Contractor's responsibility, engage a qualified 
testing agency to perform these quality-control services. 

 
a. Contractor shall not employ same entity engaged by Owner, unless 

agreed to in writing by Owner. 
 

3. Notify testing agencies at least 24 hours in advance of time when Work that 
requires testing or inspecting will be performed. 

4. Where quality-control services are indicated as Contractor's responsibility, 
submit a certified written report, in duplicate, of each quality-control service. 

5. Testing and inspecting requested by Contractor and not required by the Contract 
Documents are Contractor's responsibility. 

6. Submit additional copies of each written report directly to authorities having 
jurisdiction, when they so direct. 

 
C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service 

representative to inspect field-assembled components and equipment installation, 
including service connections.  Report results in writing as specified in Section 013300 
"Submittal Procedures." 

 
D. Manufacturer's Technical Services:  Where indicated, engage a manufacturer's technical 

representative to observe and inspect the Work.  Manufacturer's technical representative's 
services include participation in preinstallation conferences, examination of substrates 
and conditions, verification of materials, observation of Installer activities, inspection of 
completed portions of the Work, and submittal of written reports. 

 
E. 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. 

 
F. Testing Agency Responsibilities:  Cooperate with Architect and Contractor in 

performance of duties.  Provide qualified personnel to perform required tests and 
inspections. 

 
1. Notify Architect and Contractor promptly of irregularities or deficiencies 

observed in the Work during performance of its services. 
2. Determine the location from which test samples will be taken and in which in-

situ tests are conducted. 
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3. Conduct and interpret tests and inspections and state in each report whether 
tested and inspected work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 
quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or 
approve or accept any portion of the Work. 

6. Do not perform any duties of Contractor. 
 

G. Associated Services:  Cooperate with agencies performing required tests, inspections, and 
similar quality-control services, and provide reasonable auxiliary services as requested.  
Notify agency sufficiently in advance of operations to permit assignment of personnel.  
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. Delivery of samples to testing agencies. 
6. Preliminary design mix proposed for use for material mixes that require control 

by testing agency. 
7. Security and protection for samples and for testing and inspecting equipment at 

Project site. 
 

H. 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. 

 
I. Schedule of Tests and Inspections:  Prepare a schedule of tests, inspections, and similar 

quality-control services required by the Contract Documents.  Coordinate and submit 
concurrently with Contractor's construction schedule.  Update as the Work progresses. 

 
1. Distribution:  Distribute schedule to Owner, Architect, testing agencies, and each 

party involved in performance of portions of the Work where tests and 
inspections are required. 

 
1.11 SPECIAL TESTS AND INSPECTIONS 
 

A. Special Tests and Inspections:  Engage a qualified testing agency to conduct special tests 
and inspections required by authorities having jurisdiction as the responsibility of Owner. 

 
B. Special Tests and Inspections:  Conducted by a qualified testing agency as required by 

authorities having jurisdiction, as indicated in individual Specification, and as follows: 
 

1. Verifying that manufacturer maintains detailed fabrication and quality-control 
procedures and reviews the completeness and adequacy of those procedures to 
perform the Work. 

2. Notifying Architect and Contractor promptly of irregularities and deficiencies 
observed in the Work during performance of its services. 
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3. Submitting a certified written report of each test, inspection, and similar quality-
control service to Architect with copy to Contractor and to authorities having 
jurisdiction. 

4. Submitting a final report of special tests and inspections at Substantial 
Completion, which includes a list of unresolved deficiencies. 

5. Interpreting tests and inspections and stating in each report whether tested and 
inspected work complies with or deviates from the Contract Documents. 

6. Retesting and reinspecting corrected work. 
 
PART 2 -  PRODUCTS (Not Used) 
 
PART 3 -  EXECUTION 
 
3.1 ACCEPTABLE TESTING AGENCIES 
 

A. Provide name of Testing Agency for Architect and Owner approval. 
 
3.2 TEST AND INSPECTION LOG 
 

A. Test and Inspection Log:  Prepare a record of tests and inspections.  Include the 
following: 

 
1. Date test or inspection was conducted. 
2. Description of the Work tested or inspected. 
3. Date test or inspection results were transmitted to Architect. 
4. Identification of testing agency or special inspector conducting test or inspection. 

 
B. Maintain log at Project site.  Post changes and revisions as they occur.  Provide access to 

test and inspection log for Architect'sreference during normal working hours. 
 
3.3 REPAIR AND PROTECTION 
 

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair 
damaged construction and restore substrates and finishes. 

 
1. Provide materials and comply with installation requirements specified in other 

Specification Sections or matching existing substrates and finishes.  Restore 
patched areas and extend restoration into adjoining areas with durable seams that 
are as invisible as possible.  Comply with the Contract Document requirements 
for cutting and patching in Section 017300 "Execution." 

 
B. Protect construction exposed by or for quality-control service activities. 

 
C. Repair and protection are Contractor's responsibility, regardless of the assignment of 

responsibility for quality-control services. 
 
 
 
 
END OF SECTION 014000 
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SECTION 015000 - 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. Section includes requirements for temporary utilities, support facilities, and security and 
protection facilities. 

 
B. Related Requirements: 

 
1. Section 011000 - SUMMARY for work restrictions and limitations on utility 

interruptions. 
2. Division 312000 - EARTHWORK for disposal of ground water at Project site. 
3. Section321216 for ASPHALT CONCRETE PAVING AND MATERIALS for 

construction and maintenance of asphalt pavement for temporary roads and 
paved areas. 

4. Section 321313 for PORTLAND CEMENT CONCRETE PAVING for 
construction and maintenance of cement concrete pavement for temporary roads 
and paved areas. 

 
1.3 REFERENCES 
 

A. American National Standards Institute (ANSI) 
 

1. ICC/ANSI A117.1 – Accessible and Usable Buildings and Facilities 
 

B. American Society for Testing and Materials (ASTM) 
 

1. ASTM E84 – Standard Test Method for Surface Burning Characteristics of 
Building Materials 

2. ASTM E136 – Standard Test Method for Behavior of Materials in a Vertical 
Tube Furnace at 750C 

 
C. National Fire Protection Association (NFPA) 

 
1. NFPA 70E – Standard for Electrical Safety in the Workplace 
2. NFPA 241 – Standard for Safeguarding Construction, Alteration, and Demolition 

Operations 
3. NFPA 701 – Standard Methods of Fire Tests for Flame Propagation of Textiles 

and Films 
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1.4 USE CHARGES 
 

A. General:  Installation and removal of and use charges for temporary facilities shall be 
included in the Contract Sum unless otherwise indicated.  Allow other entities to use 
temporary services and facilities without cost, including, but not limited to, Owner's 
construction forces, Architect, testing agencies, and authorities having jurisdiction. 

 
B. Sewer Service:  Pay sewer-service use charges for sewer usage by all entities for 

construction operations. 
 

C. Water Service:  Pay water-service use charges for water used by all entities for 
construction operations. 

 
D. Electric Power Service:  Pay electric-power-service use charges for electricity used by all 

entities for construction operations. 
 
1.5 INFORMATIONAL SUBMITTALS 
 

A. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for 
construction personnel. 

 
B. Erosion- and Sedimentation-Control Plan:  Show compliance with requirements of EPA 

Construction General Permit or authorities having jurisdiction, whichever is more 
stringent. 

 
C Fire-Safety Program:  Show compliance with requirements of NFPA 241 and authorities 

having jurisdiction.  Indicate Contractor personnel responsible for management of fire-
prevention program. 

 
D. Moisture-Protection Plan:  Describe procedures and controls for protecting materials and 

construction from water absorption and damage. 
 

1. Describe delivery, handling, and storage provisions for materials subject to water 
absorption or water damage. 

2. Indicate procedures for discarding water-damaged materials, protocols for 
mitigating water intrusion into completed Work, and replacing water-damaged 
Work. 

3. Indicate sequencing of work that requires water, such as sprayed fire-resistive 
materials, plastering, stucco, polished concrete, and terrazzo grinding, and 
describe plans for dealing with water from these operations.  Show procedures 
for verifying that wet construction has dried sufficiently to permit installation of 
finish materials. 

 
E. Dust- and HVAC-Control Plan:  Submit coordination drawing and narrative that indicates 

the dust- and HVAC-control measures proposed for use, proposed locations, and 
proposed time frame for their operation.  Identify further options if proposed measures 
are later determined to be inadequate.  Include the following: 

 
1. Locations of dust-control partitions at each phase of work. 
2. HVAC system isolation schematic drawing. 
3. Location of proposed air-filtration system discharge. 
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4. Waste handling procedures. 
5. Other dust-control measures. 

 
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 70E. 

 
B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each 

temporary utility before use.  Obtain required certifications and permits. 
 

C. Accessible Temporary Egress:  Comply with applicable provisions in ICC/ANSI A117.1. 
 
1.7 PROJECT CONDITIONS 
 

A. Temporary Use of Permanent Facilities:  Engage Installer of each permanent service to 
assume responsibility for operation, maintenance, and protection of each permanent 
service during its use as a construction facility before Owner's acceptance, regardless of 
previously assigned responsibilities. 

 
PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 

A. Chain-Link Fencing:  Minimum 2-inch (50-mm), 0.148-inch- (3.8-mm-) thick, 
galvanized-steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized-
steel pipe posts; minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-) 
OD corner and pull posts, with 1-5/8-inch- (42-mm-) OD top rails, with galvanized 
barbed-wire top strand. 

 
B. Polyethylene Sheet:  Reinforced, fire-resistive sheet, 10-mil (0.25-mm) minimum 

thickness, with flame-spread rating of 15 or less per ASTM E 84 and passing NFPA 701 
Test Method 2. 

 
C. Dust-Control Adhesive-Surface Walk-off Mats:  Provide mats minimum 36 by 60 inches 

(914 by 1624 mm). 
 

D. Insulation:  Un-faced 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. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, 
temperature controls, and foundations adequate for normal loading. 

 
B. Common-Use Field Office:  Of sufficient size to accommodate needs of Owner, 

Architect, and construction personnel office activities and to accommodate Project 
meetings specified in other Division 01 Sections.  Keep office clean and orderly.  Furnish 
and equip offices as follows: 
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1. Furniture required for Project-site documents including file cabinets, plan tables, 
plan racks, and bookcases. 

2. Conference room of sufficient size to accommodate meetings of ten (10) 
individuals.  Provide electrical power service and 120-V ac duplex receptacles, 
with no fewer than one receptacle on each wall.  Furnish room with conference 
table, chairs, and 4-foot- (1.2-m-) square tack and marker boards. 

3. Drinking water and private toilet. 
4. Coffee machine and supplies. 
5. Heating and cooling equipment necessary to maintain a uniform indoor 

temperature of 68 to 72 deg F (20 to 22 deg C). 
6. Lighting fixtures capable of maintaining average illumination of 20 fc (215 lx) at 

desk height. 
7. One copy of all required Code Books and/or Manuals, including the International 

Building Code, Underwriters Laboratory, and any other Codes referenced on the 
Life Safety Plan Drawing Sheet under “Code Data” section. 

 
C. 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. 
 
2.3 EQUIPMENT 
 

A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by 
locations and classes of fire exposures. 

 
B. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide 

vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space 
thermostatic control. 

 
1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type 

heating units is prohibited. 
2. Heating Units:  Listed and labeled for type of fuel being consumed, by a 

qualified testing agency acceptable to authorities having jurisdiction, and marked 
for intended location and application. 

3. Permanent HVAC System:  If Owner authorizes use of permanent HVAC system 
for temporary use during construction, provide filter with MERV of Eight (8) at 
each return-air grille in system and remove at end of construction and clean 
HVAC system as required in Section 017700 – PROJECT CLOSEOUT. 

 
C. Air-Filtration Units:  Primary and secondary HEPA-filter-equipped portable units with 

four-stage filtration.  Provide single switch for emergency shutoff.  Configure to run 
continuously. 

 
PART 3 - EXECUTION 
 
3.1 INSTALLATION, GENERAL 
 

A. Locate facilities 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. 
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1. Locate facilities to limit site disturbance as specified in Section 011000 

"Summary." 
 

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 private system indicated as directed by authorities 

having jurisdiction. 
 

C. Water Service:  Install water service and distribution piping in sizes and pressures 
adequate for construction. 

 
D. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use 

of construction personnel.  Comply with requirements of authorities having jurisdiction 
for type, number, location, operation, and maintenance of fixtures and facilities. 

 
E. Heating and Cooling:  Provide temporary heating and cooling 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. 

 
F. 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. 

 
1. Provide dehumidification systems when required to reduce substrate moisture 

levels to level required to allow installation or application of finishes. 
 

G. Electric Power Service:  Provide electric power service and distribution system of 
sufficient size, capacity, and power characteristics required for construction operations. 

 
1. Install electric power service underground unless otherwise indicated. 
2. Connect temporary service to Owner's existing power source, as directed by 

Owner. 
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H. 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. Install lighting for Project identification sign. 

 
I. Telephone Service:  Provide temporary telephone service in common-use facilities for 

use by all construction personnel.  Install one (1) telephone line for each field office. 
 

1. Provide additional telephone lines for the following: 
 

a. Provide a dedicated telephone line for each facsimile machine in each 
field office. 

 
2. At each telephone, post a list of important telephone numbers. 

 
a. Police and fire departments. 
b. Ambulance service. 
c. Contractor's home office. 
d. Contractor's emergency after-hours telephone number. 
e. Architect's office. 
f. Engineers' offices. 
g. Owner's office. 
h. Principal subcontractors' field and home offices. 

 
3. Provide superintendent with cellular telephone or portable two-way radio for use 

when away from field office. 
 

J. Electronic Communication Service:  Provide a desktop computer in the primary field 
office adequate for use by Architect and Owner to access Project electronic documents 
and maintain electronic communications.   

 
3.3 SUPPORT FACILITIES INSTALLATION 
 

A. General:  Comply with the following: 
 

1. Provide construction for temporary offices, shops, and sheds located within 
construction area or within 30 feet (9 m) of building lines that is noncombustible 
according to ASTM E 136.  Comply with NFPA 241. 

2. Maintain support facilities until Architect schedules Substantial Completion 
inspection.  Remove before Substantial Completion.  Personnel remaining after 
Substantial Completion will be permitted to use permanent facilities, under 
conditions acceptable to Owner. 

 
B. Temporary Roads and Paved Areas:  Construct and maintain temporary roads and paved 

areas adequate for construction operations.  Locate temporary roads and paved areas 
within construction limits indicated on Drawings. 

 
1. Provide dust-control treatment that is nonpolluting and non-tracking.  Reapply 

treatment as required to minimize dust. 
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C. Temporary Use of Permanent Roads and Paved Areas:  Locate temporary roads and 

paved areas in same location as permanent roads and paved areas.  Construct and 
maintain temporary roads and paved areas adequate for construction operations.  Extend 
temporary roads and paved areas, within construction limits indicated, as necessary for 
construction operations. 

 
1. Coordinate elevations of temporary roads and paved areas with permanent roads 

and paved areas. 
2. Prepare subgrade and install sub-base and base for temporary roads and paved 

areas according to Division 31 Section for Earth Moving. 
3. Recondition base after temporary use, including removing contaminated material, 

re-grading, proof-rolling, compacting, and testing. 
4. Delay installation of final course of permanent hot-mix asphalt pavement until 

immediately before Substantial Completion.  Repair hot-mix asphalt base-course 
pavement before installation of final course according to Section 321316 for 
ASPHALT CONCRETE PAVING AND MATERIALS 

 
D. 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. 

 
E. Parking:  Use designated areas of Owner's existing parking areas for construction 

personnel. 
 

F. Dewatering Facilities and Drains:  Comply with requirements of authorities having 
jurisdiction.  Maintain Project site, excavations, and construction free of water. 

 
1. Dispose of rainwater in a lawful manner that will not result in flooding Project or 

adjoining properties or endanger permanent Work or temporary facilities. 
2. Remove snow and ice as required to minimize accumulations. 

 
G. Project Signs:  Provide Project signs as indicated.  Unauthorized signs are not permitted. 

 
1. Identification Signs:  Provide Project identification signs as indicated on 

Drawings. 
2. Temporary Signs:  Provide other signs as indicated and as required to inform 

public and individuals seeking entrance to Project. 
 

a. Provide temporary, directional signs for construction personnel and 
visitors. 

 
3. Maintain and touchup signs so they are legible at all times. 

 
H. Waste Disposal Facilities:  Comply with requirements specified in Section 017419 

"Construction Waste Management and Disposal." 
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I. 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 progress cleaning requirements in Section 017300 
"Execution." 

 
J. 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. 

 
K. Temporary Elevator Use:  Section 142400 - PASSENGER ELEVATORS  for temporary 

use of new elevators.   
 
L. Temporary Stairs:  Until permanent stairs are available, provide temporary stairs where 

ladders are not adequate. 
 

M. Temporary Use of Permanent Stairs:  Use of new stairs for construction traffic will be 
permitted, provided stairs are protected and finishes restored to new condition at time of 
Substantial Completion. 

 
3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 
 

A. Protection of Existing Facilities:  Protect existing vegetation, equipment, structures, 
utilities, and other improvements at Project site and on adjacent properties, except those 
indicated to be removed or altered.  Repair damage to existing facilities. 

 
B. Environmental Protection:  Provide protection, operate temporary facilities, and conduct 

construction as required to 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 Section 011000 "Summary." 

 
C. Temporary Erosion and Sedimentation Control:  Provide measures to prevent soil erosion 

and discharge of soil-bearing water runoff and airborne dust to undisturbed areas and to 
adjacent properties and walkways, according to requirements of EPA Construction 
General Permit or authorities having jurisdiction, whichever is more stringent. 

 
1. Verify that flows of water redirected from construction areas or generated by 

construction activity do not enter or cross tree- or plant- protection zones. 
2. Inspect, repair, and maintain erosion- and sedimentation-control measures during 

construction until permanent vegetation has been established. 
3. Clean, repair, and restore adjoining properties and roads affected by erosion and 

sedimentation from Project site during the course of Project. 
4. Remove erosion and sedimentation controls and restore and stabilize areas 

disturbed during removal. 
 

D. Storm water Control:  Comply with requirements of authorities having jurisdiction.  
Provide barriers in and around excavations and subgrade construction to prevent flooding 
by runoff of storm water from heavy rains. 

 



TEMPORARY FACILITIES AND CONTROLS     015000 - 9 

E. Tree and Plant Protection:  Install temporary fencing located as indicated or outside the 
drip line of trees to protect vegetation from damage from construction operations.  Protect 
tree root systems from damage, flooding, and erosion. 

 
F. 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.  Perform control operations lawfully, using environmentally safe 
materials. 

 
G. Site Enclosure Fence:  Prior to commencing earthwork, furnish and install site enclosure 

fence in a manner that will prevent people and animals from easily entering site except by 
entrance gates. 

 
1. Extent of Fence:  As required to enclose entire Project site or portion determined 

sufficient to accommodate construction operations. 
2. Maintain security by limiting number of keys and restricting distribution to 

authorized personnel.  Furnish one set of keys to Owner. 
 

H. Security Enclosure and Lockup:  Install temporary enclosure around partially completed 
areas of construction.  Provide lockable entrances to prevent unauthorized entrance, 
vandalism, theft, and similar violations of security.  Lock entrances at end of each work 
day. 

 
I. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having 

jurisdiction for erecting structurally adequate barricades, including warning signs and 
lighting. 

 
J. Temporary Egress:  Maintain temporary egress from existing occupied facilities as 

indicated and as required by authorities having jurisdiction. 
 

K. 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 weather tight enclosure for building exterior. 

 
1. Where heating or cooling is needed and permanent enclosure is incomplete, 

insulate temporary enclosures. 
 
3.5 MOISTURE AND MOLD CONTROL 
 

A. Contractor's Moisture-Protection Plan:  Avoid trapping water in finished work.  
Document visible signs of mold that may appear during construction. 

 
B. Exposed Construction Phase:  Before installation of weather barriers, when materials are 

subject to wetting and exposure and to airborne mold spores, protect as follows: 
 

1. Protect porous materials from water damage. 
2. Protect stored and installed material from flowing or standing water. 
3. Keep porous and organic materials from coming into prolonged contact with 

concrete. 
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4. Remove standing water from decks. 
5. Keep deck openings covered or dammed. 

 
C. Partially Enclosed Construction Phase:  After installation of weather barriers but before 

full enclosure and conditioning of building, when installed materials are still subject to 
infiltration of moisture and ambient mold spores, protect as follows: 

 
1. Do not load or install drywall or other porous materials or components, or items 

with high organic content, into partially enclosed building. 
2. Keep interior spaces reasonably clean and protected from water damage. 
3. Periodically collect and remove waste containing cellulose or other organic 

matter. 
4. Discard or replace water-damaged material. 
5. Do not install material that is wet. 
6. Discard, replace, or clean stored or installed material that begins to grow mold. 
7. Perform work in a sequence that allows any wet materials adequate time to dry 

before enclosing the material in drywall or other interior finishes. 
 

3.6 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. Operate Project-identification-sign lighting daily from dusk until 12:00 midnight. 

 
D. Temporary Facility Changeover:  Do not change over from using temporary security and 

protection facilities to permanent facilities until Substantial Completion. 
 

E. 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 roads and paved areas not intended for or acceptable for 
integration into permanent construction.  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, 
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and sidewalks at temporary entrances, as required by authorities having 
jurisdiction. 

3. At Substantial Completion, repair, renovate, and clean permanent facilities used 
during construction period.  Comply with final cleaning requirements specified in 
Section 017700 – PROJECT CLOSEOUT 

 
 
 
END OF SECTION 015000 
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SECTION 016000 - PRODUCT REQUIREMENTS 
 
PART 1 -  GENERAL 
 
1.1 SUMMARY 
 

A. This Section includes administrative and procedural requirements for selecting products 
for use in Project; product delivery, storage, and handling; manufacturers' standard 
warranties on products; special warranties; product substitutions; and comparable 
products. 

 
B. See Section 017700 – PROJECT CLOSEOUT for submitting warranties for contract 

closeout. 
 

C. See Divisions 2 through 28 Sections for specific requirements for warranties on products 
and installations specified to be warranted. 

 
D. Where National Standard Publications are referenced, they refer to the latest published 

edition as of the date of bidding, unless stated otherwise. 
 
1.2 DEFINITIONS 
 

A. Products:  Items purchased for incorporating into the Work, whether purchased for 
Project or taken from previously purchased stock.  The term "product" includes the terms 
"material," "equipment," "system," and terms of similar intent. 

 
1. Named Products:  Items identified by manufacturer's product name, including 

make or model number or other designation, shown or listed in manufacturer's 
published product literature, that is current as of date of the Contract Documents. 

2. New Products:  Items that have not previously been incorporated into another 
project or facility.  Products salvaged or recycled from other projects are not 
considered new products. 

3. Comparable Product:  Product that is demonstrated and approved through 
submittal process, or where indicated as a product substitution, to have the 
indicated qualities related to type, function, dimension, in-service performance, 
physical properties, appearance, and other characteristics that equal or exceed 
those of specified product. 

 
B. Substitutions:  Changes in products, materials, equipment, and methods of construction 

from those required by the Contract Documents and proposed by Contractor. 
 

C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is 
named and accompanied by the words "basis of design," including make or model 
number or other designation, to establish the significant qualities related to type, function, 
dimension, in-service performance, physical properties, appearance, and other 
characteristics for purposes of evaluating comparable products of other named 
manufacturers. 

 
D. Manufacturer's Warranty:  Preprinted written warranty published by individual 

manufacturer for a particular product and specifically endorsed by manufacturer to 
Owner. 
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E. Special Warranty:  Written warranty required by or incorporated into the Contract 

Documents, either to extend time limit provided by manufacturer's warranty or to provide 
more rights for Owner. 

 
1.3 SUBMITTALS 
 

A. Product List:  Submit a list, in tabular from, showing specified products.  Include generic 
names of products required.  Include manufacturer's name and proprietary product names 
for each product. 

 
1. Coordinate product list with Contractor's Construction Schedule and the 

Submittals Schedule. 
2. Completed List:  Within fourteen (14) days after date of commencement of the 

Work, submit three (3) copies of completed product list.  Include a written 
explanation for omissions of data and for variations from Contract requirements. 

3. Architect's Action:  Architect will respond in writing to Contractor within seven 
(7) days of receipt of completed product list.  Architect's response will include a 
list of unacceptable product selections and a brief explanation of reasons for this 
action.  Architect's response, or lack of response, does not constitute a waiver of 
requirement that products comply with the Contract Documents. 

 
B. Substitution Requests: 

 
1. General: 

 
a. Materials, products, and equipment described in the Contract Documents 

establish a standard of required function and a minimum desired quality 
or performance level, or other minimum dimensions and capacities, to be 
met by any proposed substitution.  Acceptability of substitutions will not 
be considered during bidding period. 

b. The burden of proof of equality rests with the General Contractor (Prime 
Bidder) and final decision with the Architect. 

c. The Architect will make no decisions until after award of contract. 
d. Any proposal for substitution shall be submitted within thirty (30) days 

after the award of the contract.  Substitutions for materials or methods as 
specified may only be incorporated into the work after a written order 
from Architect has been obtained.  The offering of a substitute shall be 
construed as including necessary modifications to design, required 
appurtenances, etc., for functioning of said substitution.  In no case will 
an article other than as specified be considered if brought on site without 
previous authority. 

e. Contractor may be involved to submit items similar to certain of those 
specified but of different monetary value.  If Architect approves such 
substitution and amount to be added to or deducted from the Contract 
agreed upon, it then shall be treated as above. 

f. Should a substitution be accepted and should the substitute material 
prove defective or otherwise unsatisfactory for the service intended, and 
within the warranty period, the Contractor shall replace this material or 
equipment with that originally specified, without cost to the Owner. 
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2. Procedures:  Submit three copies of each request for consideration.  Identify 
product or fabrication or installation method to be replaced.  Include 
Specification Section number and title and Drawing numbers and titles. 

 
a. Documentation:  Show compliance with requirements for substitutions 

and the following, as applicable: 
 

1) Statement indicating why specified material or product cannot be 
provided. 

2) Coordination information, including a list of changes or 
modifications needed to other parts of the Work and to 
construction performed by Owner and separate contractors, that 
will be necessary to accommodate proposed substitution. 

3) Detailed comparison of significant qualities of proposed 
substitution with those of the Work specified.  Significant 
qualities may include attributes such as performance, weight, 
size, durability, visual effect, and specific features and 
requirements indicated. 

4) Product Data, including drawings and descriptions of products 
and fabrication and installation procedures. 

5) Samples, where applicable or requested. 
6) List of similar installations for completed projects with project 

names and addresses and names and addresses of architects and 
owners. 

7) Material test reports from a qualified testing agency indicating 
and interpreting test results for compliance with requirements 
indicated. 

8) Research/evaluation reports evidencing compliance with 
building code in effect for Project, from a model code 
organization acceptable to authorities having jurisdiction. 

9) Detailed comparison of Contractor's Construction Schedule 
using proposed substitution with products specified for the 
Work, including effect on the overall Contract Time. 

10) Cost information, including a proposal of change, if any, in the 
Contract Sum. 

11) Contractor's certification that proposed substitution complies 
with requirements in the Contract Documents and is appropriate 
for applications indicated. 

12) Contractor's waiver of rights to additional payment or time that 
may subsequently become necessary because of failure of 
proposed substitution to produce indicated results. 

 
3. Architect's Action:  If necessary, Architect will request additional information or 

documentation for evaluation within one week of receipt of a request for 
substitution.  Architect will notify Contractor of acceptance or rejection of 
proposed substitution within seven (7) days of receipt of request, or seven (7) 
days of receipt of additional information or documentation, whichever is later. 
 
a. Form of Acceptance:  Change Order. 
b. Use product specified if Architect cannot make a decision on use of a 

proposed substitution within time allocated. 
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C. Basis-of-Design Product Specification Submittal:  Comply with requirements in Section 

013300 - SUBMITTAL PROCEDURES.  Show compliance with requirements. 
 

D. Proof of Compliance: 
 

1 When Proofs of Compliance for materials and equipment are called for in the 
Specifications, or requested by the Architect, such proofs of Compliance shall be 
furnished by the Contractor in one or more of the following ways: 

 
a. Certificates of Compliance shall be Notarized statements from the 

manufacture certifying that the materials conform to the respective type, 
class or grade of the reference standards named in the Specifications.  In 
the case of stock-labeled products of standard manufacture which have a 
record of satisfactory performance in similar work over a period of not 
less than five (5) years, the Architect may, at his option, accept a 
Certificate of Compliance in lieu of other forms of proof named 
hereinafter. 

b. Mill Certificates shall be the manufacturer's certified mill and laboratory 
certificates. 

c. Testing Laboratory Certificates shall be certifications from a testing 
laboratory, bureau or agency, certifying that the materials or products or 
equipment have been tested within a period of acceptable to the 
Architect; they conform to the reference Standards named in the 
Specifications; and give the values of each test as called in the 
Specifications. 

d. Report of Actual Laboratory Tests shall be the reported results of actual 
tests of a material, product or equipment made by a testing laboratory, 
bureau, or agency approved by the Architect.  The report shall state the 
values obtained for each reference Standard name in the Specifications 
and shall be submitted to the Architect in such form as approved by him. 

 
2 The cost of all testing of materials and equipment required to meet the 

requirements of this Article shall be paid for by the Contractor. 
3 If any material, or product or equipment, fails to meet the requirements of the 

Contract Documents, any previous approvals will be withdrawn and such 
material, or product or equipment, shall be subject to removal and replacement 
by the Contractor with material, or product or equipment, meeting the Contract 
requirements; or, at the discretion of the Architect, the defective materials and 
equipment may be permitted to remain in-place subject to proper adjustment of 
the Contract Sum as determined by the Architect. 

 
1.4 QUALITY ASSURANCE 
 

A. Compatibility of Options:  If Contractor is given option of selecting between two or more 
products for use on Project, product selected shall be compatible with products 
previously selected, even if previously selected products were also options. 
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1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft.  Comply with manufacturer's written instructions. 

 
1. Schedule delivery to minimize long-term storage at Project site and to prevent 

overcrowding of construction spaces. 
2. Coordinate delivery with installation time to ensure minimum holding time for 

items that are flammable, hazardous, easily damaged, or sensitive to 
deterioration, theft, and other losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's 
original sealed container or other packaging system, complete with labels and 
instructions for handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to ensure compliance with the Contract Documents 
and to ensure that products are undamaged and properly protected. 

5. Store products to allow for inspection and measurement of quantity or counting 
of units. 

6. Store materials in a manner that will not endanger Project structure. 
7. Store products that are subject to damage by the elements, under cover in a 

weather-tight enclosure above ground, with ventilation adequate to prevent 
condensation. 

8. Comply with product manufacturer's written instructions for temperature, 
humidity, ventilation, and weather-protection requirements for storage. 

9. Protect stored products from damage. 
 
1.6 PRODUCT WARRANTIES 
 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, 
other warranties required by the Contract Documents.  Manufacturer's disclaimers and 
limitations on product warranties do not relieve Contractor of obligations under 
requirements of the Contract Documents. 

 
B. Special Warranties:  Prepare a written document that contains appropriate terms and 

identification, ready for execution.  Submit a draft for approval before final execution. 
 

1. Manufacturer's Standard Form:  Modified to include Project-specific information 
and properly executed. 

2. Specified Form:  Forms are included with the Specifications.  Prepare a written 
document using appropriate form properly executed. 

3. Refer to Divisions 2 through 28 Sections for specific content requirements and 
particular requirements for submitting special warranties. 

 
C. Submittal Time:  Comply with requirements in Section 017700 – PROJECT CLOSEOUT 

 
PART 2 - PRODUCTS 
 
2.1 PRODUCT OPTIONS 
 

A. General Product Requirements:  Provide products that comply with the Contract 
Documents, that are undamaged and, unless otherwise indicated, that are new at time of 
installation. 
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1. Provide products complete with accessories, trim, finish, fasteners, and other 

items needed for a complete installation and indicated use and effect. 
2. Standard Products:  If available, and unless custom products or nonstandard 

options are specified, provide standard products of types that have been produced 
and used successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in 
conflict with requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 
selection. 

5. Where products are accompanied by the term "match sample," sample to be 
matched is Architect's. 

6. Descriptive, performance, and reference standard requirements in the 
Specifications establish "salient characteristics" of products. 

 
B. Product Selection Procedures:  Procedures for product selection include the following: 

 
1. Product:  Where Specification paragraphs or subparagraphs titled "Product" name 

a single product and manufacturer, provide the product named. 
 

a. Substitutions may be considered. 
 

2. Manufacturer/Source:  Where Specification paragraphs or subparagraphs titled 
"Manufacturer" or "Source" name single manufacturers or sources, provide a 
product by the manufacturer or from the source named that complies with 
requirements. 

 
a. Substitutions may be considered. 

 
3. Visual Selection Specification:  Where Specifications include the phrase "as 

selected from manufacturer's colors, patterns, textures" or a similar phrase, select 
a product (and manufacturer) that complies with other specified requirements. 

 
a. Standard Range:  Where Specifications include the phrase "standard 

range of colors, patterns, textures" or similar phrase, Architect will select 
color, pattern, or texture from manufacturer's product line that does not 
include premium items. 

 
2.2 PRODUCT SUBSTITUTIONS 
 

A. Timing:  Architect will consider requests for substitution if received within seven (7) 
days after the Notice to Proceed.  Requests received after that time may be considered or 
rejected at discretion of Architect. 

 
B. Conditions:  Architect will consider Contractor's request for substitution when the 

following conditions are satisfied.  If the following conditions are not satisfied, Architect 
will return requests without action, except to record noncompliance with these 
requirements: 
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1. Requested substitution offers Owner a substantial advantage in cost, time, energy 
conservation, or other considerations, after deducting additional responsibilities 
Owner must assume.  Owner's additional responsibilities may include 
compensation to Architect for redesign and evaluation services, increased cost of 
other construction by Owner, and similar considerations. 

2. Requested substitution does not require extensive revisions to the Contract 
Documents. 

3. Requested substitution is consistent with the Contract Documents and will 
produce indicated results. 

4. Substitution request is fully documented and properly submitted. 
5. Requested substitution will not adversely affect Contractor's Construction 

Schedule. 
6. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 
7. Requested substitution is compatible with other portions of the Work. 
8. Requested substitution has been coordinated with other portions of the Work. 
9. Requested substitution provides specified warranty. 

 
2.3 COMPARABLE PRODUCTS 
 

A. Where products or manufacturers are specified by name, submit the following, in 
addition to other required submittals, to obtain approval of an unnamed product: 

 
1. Evidence that the proposed product does not require extensive revisions to the 

Contract Documents, that it is consistent with the Contract Documents and will 
produce the indicated results, and that it is compatible with other portions of the 
Work. 

2. Detailed comparison of significant qualities of proposed product with those 
named in the Specifications.  Significant qualities include attributes such as 
performance, weight, size, durability, visual effect, and specific features and 
requirements indicated. 

3. Evidence that proposed product provides specified warranty. 
4. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners, if requested. 
5. Samples, if requested. 

 
PART 3 - EXECUTION (Not Used) 
 
END OF SECTION 016000 
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SECTION 017300 - EXECUTION 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 
 

A. Section includes general administrative and procedural requirements governing execution 
of the Work including, but not limited to, the following: 

 
1. Construction layout. 
2. Field engineering and surveying. 
3. Installation of the Work. 
4. Cutting and patching. 
5. Coordination of Owner-installed products. 
6. Progress cleaning. 
7. Starting and adjusting. 
8. Protection of installed construction. 

 
B. Related Requirements: 

 
1. Section 011000 – SUMMARY for limits on use of Project site. 
2. Section 017700 – PROJECT CLOSEOUT for submitting final property survey 

with Project Record Documents, recording of Owner-accepted deviations from 
indicated lines and levels, and final cleaning. 

3. Section 078400 - FIRESTOPPING for patching penetrations in fire-rated 
construction. 

 
1.2 INFORMATIONAL SUBMITTALS 
 

A. Certificates:  Submit certificate signed by professional engineer certifying that location 
and elevation of improvements comply with requirements. 

 
B. Landfill Receipts:  Submit copy of receipts issued by a landfill facility, licensed to accept 

hazardous materials, for hazardous waste disposal. 
 

C. Certified Surveys:  Submit two copies signed by professional engineer. 
 

D. Final Property Survey:  Submit 10 copies showing the Work performed and record 
survey data. 

 
1.3 QUALITY ASSURANCE 
 

A. Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing land-
surveying services of the kind indicated. 

 
B. Cutting and Patching:  Comply with requirements for and limitations on cutting and 

patching of construction elements. 
 

1. Structural Elements:  When cutting and patching structural elements, notify 
Architect of locations and details of cutting and await directions from Architect 
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before proceeding.  Shore, brace, and support structural element during cutting 
and patching.  Do not cut and patch structural elements in a manner that could 
change their load-carrying capacity or increase deflection. 

2. Operational Elements:  Do not cut and patch operating elements and related 
components in a manner that results in reducing their capacity to perform as 
intended or that results in increased maintenance or decreased operational life or 
safety. 

3. Other Construction Elements:  Do not cut and patch other construction elements 
or components in a manner that could change their load-carrying capacity, that 
results in reducing their capacity to perform as intended, or that results in 
increased maintenance or decreased operational life or safety 

4. Visual Elements:  Do not cut and patch construction in a manner that results in 
visual evidence of cutting and patching.  Do not cut and patch exposed 
construction in a manner that would, in Architect's opinion, reduce the building's 
aesthetic qualities.  Remove and replace construction that has been cut and 
patched in a visually unsatisfactory manner. 

 
PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 

A. General:  Comply with requirements specified in other Sections. 
 

B. In-Place Materials:  Use materials for patching identical to in-place materials.  For 
exposed surfaces, use materials that visually match in-place adjacent surfaces to the 
fullest extent possible. 

 
1. If identical materials are unavailable or cannot be used, use materials that, when 

installed, will provide a match acceptable to Architect for the visual and 
functional performance of in-place materials. 

 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Existing Conditions:  The existence and location of underground and other utilities and 
construction indicated as existing are not guaranteed.  Before beginning sitework, 
investigate and verify the existence and location of underground utilities, electrical 
systems, and other construction affecting the Work. 

 
1. Before construction, verify the location and invert elevation at points of 

connection of sanitary sewer, storm sewer, and water-service piping; 
underground electrical services, and other utilities. 

2. Furnish location data for work related to Project that must be performed by 
public utilities serving Project site. 

 
B. Examination and Acceptance of Conditions:  Before proceeding with each component of 

the Work, examine substrates, areas, and conditions, with Installer or Applicator present 
where indicated, for compliance with requirements for installation tolerances and other 
conditions affecting performance.  Record observations. 
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1. Examine roughing-in for mechanical and electrical systems to verify actual 
locations of connections before equipment and fixture installation. 

2. Examine walls, floors, and roofs for suitable conditions where products and 
systems are to be installed. 

3. Verify compatibility with and suitability of substrates, including compatibility 
with existing finishes or primers. 

 
C. Proceed with installation only after unsatisfactory conditions have been corrected.  

Proceeding with the Work indicates acceptance of surfaces and conditions. 
 
3.2 PREPARATION 
 

A. Existing Utility Information:  Furnish information to local utility and Owner that is 
necessary to adjust, move, or relocate existing utility structures, utility poles, lines, 
services, or other utility appurtenances located in or affected by construction.  Coordinate 
with authorities having jurisdiction. 

 
B. Field Measurements:  Take field measurements as required to fit the Work properly.  

Recheck measurements before installing each product.  Where portions of the Work are 
indicated to fit to other construction, verify dimensions of other construction by field 
measurements before fabrication.  Coordinate fabrication schedule with construction 
progress to avoid delaying the Work. 

 
C. Space Requirements:  Verify space requirements and dimensions of items shown 

diagrammatically on Drawings. 
 

D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the 
need for clarification of the Contract Documents caused by differing field conditions 
outside the control of Contractor, submit a request for information to Architect according 
to requirements in Section 013100 "Project Management and Coordination." 

 
3.3 CONSTRUCTION LAYOUT 
 

A. Verification:  Before proceeding to lay out the Work, verify layout information shown on 
Drawings, in relation to the property survey and existing benchmarks.  If discrepancies 
are discovered, notify Architect promptly. 

 
B. General:  Engage a professional engineer to lay out the Work using accepted surveying 

practices. 
 

1. Establish benchmarks and control points to set lines and levels at each story of 
construction and elsewhere as needed to locate each element of Project. 

2. Establish limits on use of Project site. 
3. Establish dimensions within tolerances indicated.  Do not scale Drawings to 

obtain required dimensions. 
4. Inform installers of lines and levels to which they must comply. 
5. Check the location, level and plumb, of every major element as the Work 

progresses. 
6. Notify Architect when deviations from required lines and levels exceed allowable 

tolerances. 
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7. Close site surveys with an error of closure equal to or less than the standard 
established by authorities having jurisdiction. 

 
C. Site Improvements:  Locate and lay out site improvements, including pavements, grading, 

fill and topsoil placement, utility slopes, and rim and invert elevations. 
 

D. Building Lines and Levels:  Locate and lay out control lines and levels for structures, 
building foundations, column grids, and floor levels, including those required for 
mechanical and electrical work.  Transfer survey markings and elevations for use with 
control lines and levels.  Level foundations and piers from two or more locations. 

 
E. Record Log:  Maintain a log of layout control work.  Record deviations from required 

lines and levels.  Include beginning and ending dates and times of surveys, weather 
conditions, name and duty of each survey party member, and types of instruments and 
tapes used.  Make the log available for reference by Architect. 

 
3.4 FIELD ENGINEERING 
 

A. Reference Points:  Locate existing permanent benchmarks, control points, and similar 
reference points before beginning the Work.  Preserve and protect permanent benchmarks 
and control points during construction operations. 

 
B. Benchmarks:  Establish and maintain a minimum of two permanent benchmarks on 

Project site, referenced to data established by survey control points.  Comply with 
authorities having jurisdiction for type and size of benchmark. 

 
1. Record benchmark locations, with horizontal and vertical data, on Project Record 

Documents. 
 

C. Certified Survey:  On completion of foundation walls, major site improvements, and 
other work requiring field-engineering services, prepare a certified survey showing 
dimensions, locations, angles, and elevations of construction and sitework. 

 
3.5 INSTALLATION 
 

A. General:  Locate the Work and components of the Work accurately, in correct alignment 
and elevation, as indicated. 

 
1. Make vertical work plumb and make horizontal work level. 
2. Where space is limited, install components to maximize space available for 

maintenance and ease of removal for replacement. 
3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated. 

 
B. Comply with manufacturer's written instructions and recommendations for installing 

products in applications indicated. 
 

C. Install products at the time and under conditions that will ensure the best possible results.  
Maintain conditions required for product performance until Substantial Completion. 

 
D. Conduct construction operations so no part of the Work is subjected to damaging 

operations or loading in excess of that expected during normal conditions of occupancy. 
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E. Sequence the Work and allow adequate clearances to accommodate movement of 

construction items on site and placement in permanent locations. 
 

F. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels. 
 

G. Templates:  Obtain and distribute to the parties involved templates for work specified to 
be factory prepared and field installed.  Check Shop Drawings of other work to confirm 
that adequate provisions are made for locating and installing products to comply with 
indicated requirements. 

 
H. Attachment:  Provide blocking and attachment plates and anchors and fasteners of 

adequate size and number to securely anchor each component in place, accurately located 
and aligned with other portions of the Work.  Where size and type of attachments are not 
indicated, verify size and type required for load conditions. 

 
1. Mounting Heights:  Where mounting heights are not indicated, mount 

components at heights directed by Architect. 
2. Allow for building movement, including thermal expansion and contraction. 
3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and 

directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors, that are to be embedded in concrete or 
masonry.  Deliver such items to Project site in time for installation. 

 
I. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not 

indicated, arrange joints for the best visual effect.  Fit exposed connections together to 
form hairline joints. 

 
J. Hazardous Materials:  Use products, cleaners, and installation materials that are not 

considered hazardous. 
 
3.6 CUTTING AND PATCHING 
 

A. Cutting and Patching, General:  Employ skilled workers to perform cutting and patching.  
Proceed with cutting and patching at the earliest feasible time, and complete without 
delay. 

 
1. Cut in-place construction to provide for installation of other components or 

performance of other construction, and subsequently patch as required to restore 
surfaces to their original condition. 

 
B. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or 

damaged during installation or cutting and patching operations, by methods and with 
materials so as not to void existing warranties. 

 
C. Temporary Support:  Provide temporary support of work to be cut. 

 
D. Protection:  Protect in-place construction during cutting and patching to prevent damage.  

Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations. 
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E. Adjacent Occupied Areas:  Avoid interference with use of adjoining areas or interruption 
of free passage to adjoining areas. 

 
F. Existing Utility Services and Mechanical/Electrical Systems:  Where existing 

services/systems are required to be removed, relocated, or abandoned, bypass such 
services/systems before cutting to prevent interruption to occupied areas. 

 
G. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and 

similar operations, including excavation, using methods least likely to damage elements 
retained or adjoining construction.  If possible, review proposed procedures with original 
Installer; comply with original Installer's written recommendations. 

 
1. In general, use hand or small power tools designed for sawing and grinding, not 

hammering and chopping.  Cut holes and slots neatly to minimum size required, 
and with minimum disturbance of adjacent surfaces.  Temporarily cover 
openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed 
surfaces. 

3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or 
a diamond-core drill. 

4. Excavating and Backfilling:  Comply with requirements in applicable Sections 
where required by cutting and patching operations. 

5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions 
to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit 
to prevent entrance of moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are 
complete. 

 
H. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar 

operations following performance of other work.  Patch with durable seams that are as 
invisible as practicable.  Provide materials and comply with installation requirements 
specified in other Sections, where applicable. 

 
1. Inspection:  Where feasible, test and inspect patched areas after completion to 

demonstrate physical integrity of installation. 
2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 

restoration into retained adjoining construction in a manner that will minimize 
evidence of patching and refinishing. 

3. Floors and Walls:  Where walls or partitions that are removed extend one 
finished area into another, patch and repair floor and wall surfaces in the new 
space.  Provide an even surface of uniform finish, color, texture, and appearance.  
Remove in-place floor and wall coverings and replace with new materials, if 
necessary, to achieve uniform color and appearance. 

4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an 
even-plane surface of uniform appearance. 

5. Exterior Building Enclosure:  Patch components in a manner that restores 
enclosure to a weathertight condition and ensures thermal and moisture integrity 
of building enclosure. 

 
I. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Remove 

paint, mortar, oils, putty, and similar materials from adjacent finished surfaces. 
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3.7 PROGRESS CLEANING 
 

A. General:  Clean Project site and work areas daily, including common areas.  Enforce 
requirements strictly.  Dispose of materials lawfully. 

 
1. Comply with requirements in NFPA 241 – “Standard for Safeguarding 

Construction, Alteration, and Demolition Operations” for removal of combustible 
waste materials and debris. 

2. Do not hold waste materials more than seven days during normal weather or 
three days if the temperature is expected to rise above 80 deg F (27 deg C). 

3. Containerize hazardous and unsanitary waste materials separately from other 
waste.  Mark containers appropriately and dispose of legally, according to 
regulations. 

 
B. Site:  Maintain Project site free of waste materials and debris. 

 
C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary 

for proper execution of the Work. 
 

1. Remove liquid spills promptly. 
2. Where dust would impair proper execution of the Work, broom-clean or vacuum 

the entire work area, as appropriate. 
 

D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written 
instructions of manufacturer or fabricator of product installed, using only cleaning 
materials specifically recommended.  If specific cleaning materials are not recommended, 
use cleaning materials that are not hazardous to health or property and that will not 
damage exposed surfaces. 

 
E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space. 

 
F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to 

ensure freedom from damage and deterioration at time of Substantial Completion. 
 

G. Waste Disposal:  Do not bury or burn waste materials on-site.  Do not wash waste 
materials down sewers or into waterways. 

 
H. During handling and installation, clean and protect construction in progress and adjoining 

materials already in place.  Apply protective covering where required to ensure protection 
from damage or deterioration at Substantial Completion. 

 
I. Clean and provide maintenance on completed construction as frequently as necessary 

through the remainder of the construction period.  Adjust and lubricate operable 
components to ensure operability without damaging effects. 

 
J. 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. 

 
3.8 STARTING AND ADJUSTING 
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A. Start equipment and operating components to confirm proper operation.  Remove 

malfunctioning units, replace with new units, and retest. 
 

B. Adjust equipment for proper operation.  Adjust operating components for proper 
operation without binding. 

 
C. Test each piece of equipment to verify proper operation.  Test and adjust controls and 

safeties.  Replace damaged and malfunctioning controls and equipment. 
 

D. Manufacturer's Field Service:  Comply with qualification requirements in Section 014000 
"Quality Requirements" 

 
3.9 PROTECTION OF INSTALLED CONSTRUCTION 
 

A. Provide final protection and maintain conditions that ensure installed Work is without 
damage or deterioration at time of Substantial Completion. 

 
B. Comply with manufacturer's written instructions for temperature and relative humidity. 

 
 
END OF SECTION 017300 
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SECTION 017329 - CUTTING AND PATCHING 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 
 

A. This Section includes procedural requirements for cutting and patching. 
 

B. See Divisions 2 through 336 Sections for specific requirements and limitations applicable 
to cutting and patching individual parts of the Work. 

 
C. See Section 078400 - FIRESTOPPING for patching fire-rated construction. 

 
1.2 SUBMITTALS 
 

A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10 days 
before the time cutting and patching will be performed, requesting approval to proceed.  
Include the following information: 

 
1. Extent:  Describe cutting and patching, show how they will be performed, and 

indicate why they cannot be avoided. 
2. Changes to In-Place Construction:  Describe anticipated results.  Include changes 

to structural elements and operating components as well as changes in building's 
appearance and other significant visual elements. 

3. Products:  List products to be used and firms or entities that will perform the 
Work. 

4. Dates:  Indicate when cutting and patching will be performed. 
5. Utility Services and Mechanical/Electrical Systems:  List services/systems that 

cutting and patching procedures will disturb or affect.  List services/systems that 
will be relocated and those that will be temporarily out of service.  Indicate how 
long services/systems will be disrupted. 

6. Structural Elements:  Where cutting and patching involve adding reinforcement 
to structural elements, submit details and engineering calculations showing 
integration of reinforcement with original structure. 

7. Architect's Approval:  Obtain approval of cutting and patching proposal before 
cutting and patching.  Approval does not waive right to later require removal and 
replacement of unsatisfactory work. 

 
1.3 QUALITY ASSURANCE 
 

A. Structural Elements:  Do not cut and patch structural elements in a manner that could 
change their load-carrying capacity or load-deflection ratio. 

 
B. Operational Elements:  Do not cut and patch operating elements and related components 

in a manner that results in reducing their capacity to perform as intended or that results in 
increased maintenance or decreased operational life or safety. 

 
C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related 

components in a manner that could change their load-carrying capacity, that results in 
reducing their capacity to perform as intended, or that results in increased maintenance or 
decreased operational life or safety. 
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D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual 

evidence of cutting and patching.  Do not cut and patch construction exposed on the 
exterior or in occupied spaces in a manner that would, in Architect's opinion, reduce the 
building's aesthetic qualities.  Remove and replace construction that has been cut and 
patched in a visually unsatisfactory manner. 

 
1.4 WARRANTY 
 

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or 
damaged during cutting and patching operations, by methods and with materials so as not 
to void existing warranties. 

 
PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 

A. General:  Comply with requirements specified in other Sections. 
 

B. In-Place Materials:  Use materials identical to in-place materials.  For exposed surfaces, 
use materials that visually match in-place adjacent surfaces to the fullest extent possible. 

 
1. If identical materials are unavailable or cannot be used, use materials that, when 

installed, will match the visual and functional performance of in-place materials. 
 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Examine surfaces to be cut and patched and conditions under which cutting and patching 
are to be performed. 

 
1. Compatibility:  Before patching, verify compatibility with and suitability of 

substrates, including compatibility with in-place finishes or primers. 
2. Proceed with installation only after unsafe or unsatisfactory conditions have been 

corrected. 
 
3.2 PREPARATION 
 

A. Temporary Support:  Provide temporary support of Work to be cut. 
 

B. Protection:  Protect in-place construction during cutting and patching to prevent damage.  
Provide protection from adverse weather conditions for portions of Project that might be 
exposed during cutting and patching operations. 

 
C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free 

passage to adjoining areas. 
 

D. Existing Utility Services and Mechanical/Electrical Systems:  Where existing 
services/systems are required to be removed, relocated, or abandoned, bypass such 
services/systems before cutting to prevent interruption to occupied areas. 
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3.3 PERFORMANCE 
 

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting 
and patching at the earliest feasible time, and complete without delay. 

 
1. Cut in-place construction to provide for installation of other components or 

performance of other construction, and subsequently patch as required to restore 
surfaces to their original condition. 

 
B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and 

similar operations, including excavation, using methods least likely to damage elements 
retained or adjoining construction.  If possible, review proposed procedures with original 
Installer; comply with original Installer's written recommendations. 

 
1. In general, use hand or small power tools designed for sawing and 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. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed 
surfaces. 

3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw 
or a diamond-core drill. 

4. Excavating and Backfilling:  Comply with requirements in applicable 
Division 31 Sections where required by cutting and patching operations. 

5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions 
to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit 
to prevent entrance of moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are 
complete. 

 
C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar 

operations following performance of other Work.  Patch with durable seams that are as 
invisible as possible.  Provide materials and comply with installation requirements 
specified in other Sections. 

 
1. Inspection:  Where feasible, test and inspect patched areas after completion to 

demonstrate integrity of installation. 
2. Exposed Finishes:  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. Floors and Walls:  Where walls or partitions that are removed extend one 
finished area into another, patch and repair floor and wall surfaces in the new 
space.  Provide an even surface of uniform finish, color, texture, and appearance.  
Remove in-place floor and wall coverings and replace with new materials, if 
necessary, to achieve uniform color and appearance. 

4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an 
even-plane surface of uniform appearance. 

5. Exterior Building Enclosure:  Patch components in a manner that restores 
enclosure to a weathertight condition. 
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D. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Completely 
remove paint, mortar, oils, putty, and similar materials. 

 
 
 
END OF SECTION 017329 
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 
 
PART 1 -  GENERAL 
 
1.1 SUMMARY 
 

A. This Section includes administrative and procedural requirements for the following: 
 

1. Recycling nonhazardous construction waste. 
2. Disposing of nonhazardous construction waste. 

 
B. While this Project will not pursue actual LEED Certification, Owner’s goal is to 

incorporate as many waste management procedures as possible during construction that 
will allow for maximum recycling of construction materials. 

 
1.2 DEFINITIONS 
 

A. Construction Waste:  Building and site improvement materials and other solid waste 
resulting from construction, remodeling, renovation, or repair operations.  Construction 
waste includes packaging. 

 
B. Demolition Waste:  Building and site improvement materials resulting from demolition 

or selective demolition operations. 
 

C. Disposal:  Removal off-site of demolition and construction waste and subsequent sale, 
recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having 
jurisdiction. 

 
D. Recycle:  Recovery of demolition or construction waste for subsequent processing in 

preparation for reuse. 
 

E. Salvage:  Recovery of demolition or construction waste and subsequent sale or reuse in 
another facility. 

 
F. Salvage and Reuse:  Recovery of demolition or construction waste and subsequent 

incorporation into the Work. 
 
1.3 PERFORMANCE GOALS 
 

A. General:  Develop waste management plan that results in end-of-Project rates for 
salvage/recycling of 50 to 75 percent by weight of total waste generated by the Work. 

 
B. Salvage/Recycle Goals:  Owner's goal is to salvage and recycle as much nonhazardous 

construction waste as possible. 
 
1.4 SUBMITTALS 
 

A. Waste Management Plan:  Submit 3 copies of plan within 30 days of date established for 
the Notice to Proceed. 
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B. Records of Donations:  Indicate receipt and acceptance of salvageable waste donated to 
individuals and organizations.  Indicate whether organization is tax exempt. 

 
C. Records of Sales:  Indicate receipt and acceptance of salvageable waste sold to 

individuals and organizations.  Indicate whether organization is tax exempt. 
 

D. Recycling and Processing Facility Records:  Indicate receipt and acceptance of recyclable 
waste by recycling and processing facilities licensed to accept them.  Include manifests, 
weight tickets, receipts, and invoices. 

 
E. Landfill and Incinerator Disposal Records:  Indicate receipt and acceptance of waste by 

landfills and incinerator facilities licensed to accept them.  Include manifests, weight 
tickets, receipts, and invoices. 

 
1.5 QUALITY ASSURANCE 
 

A. Waste Management Conference:  Conduct conference at Project site. 
 
1.6 WASTE MANAGEMENT PLAN 
 

A. General:  Develop plan consisting of waste identification and waste reduction work plan.  
Indicate quantities by weight or volume, but use same units of measure throughout waste 
management plan. 

 
B. Waste Identification:  Indicate anticipated types and quantities of construction waste 

generated by the Work.  Include estimated quantities and assumptions for estimates. 
 

1. Recycled Materials:  Include list of local receivers and processors and type of 
recycled materials each will accept.  Include names, addresses, and telephone 
numbers. 

2. Disposed Materials:  Indicate how and where materials will be disposed of.  
Include name, address, and telephone number of each landfill and incinerator 
facility. 

3. Handling and Transportation Procedures:  Include method that will be used for 
separating recyclable waste including sizes of containers, container labeling, and 
designated location on Project site where materials separation will be located. 

 
PART 2 -  PRODUCTS (Not Used) 
 
PART 3 -  EXECUTION 
 
3.1 PLAN IMPLEMENTATION 
 

A. General:  Implement waste management plan as approved by Architect and Owner.  
Provide handling, containers, storage, signage, transportation, and other items as required 
to implement waste management plan during the entire duration of the Contract. 

 
B. Training:  Train workers, subcontractors, and suppliers on proper waste management 

procedures, as appropriate for the Work occurring at Project site. 
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1. Distribute waste management plan to everyone concerned within three days of 
submittal return. 

2. Distribute waste management plan to entities when they first begin work on-site.  
Review plan procedures and locations established for salvage, recycling, and 
disposal. 

 
C. Site Access and Temporary Controls:  Conduct waste management operations to ensure 

minimum interference with roads, streets, walks, walkways, and other adjacent occupied 
and used facilities. 

 
1. Designate and label specific areas on Project site necessary for separating 

materials that are to be salvaged, recycled, reused, donated, and sold. 
2. Comply with Division 1 Section 015000 - "Temporary Facilities" for controlling 

dust and dirt, environmental protection, and noise control. 
 
3.2 RECYCLING CONSTRUCTION WASTE, GENERAL 
 

A. General:  Recycle paper and beverage containers used by on-site workers. 
 

B. Recycling Incentives:  Revenues, savings, rebates, tax credits, and other incentives 
received for recycling waste materials shall accrue to Owner. 

 
C. Procedures:  Separate recyclable waste from other waste materials, trash, and debris.  

Separate recyclable waste by type at Project site to the maximum extent practical. 
 

1. Provide appropriately marked containers or bins for controlling recyclable waste 
until they are removed from Project site.  Include list of acceptable and 
unacceptable materials at each container and bin. 

 
a. Inspect containers and bins for contamination and remove contaminated 

materials if found. 
 

2. Stockpile processed materials on-site without intermixing with other materials.  
Place, grade, and shape stockpiles to drain surface water.  Cover to prevent 
windblown dust. 

3. Stockpile materials away from construction area. 
4. Store components off the ground and protect from the weather. 
5. Remove recyclable waste off Owner's property and transport to recycling 

receiver or processor. 
 
3.3 RECYCLING CONSTRUCTION WASTE 
 

A. Packaging: 
 

1. Cardboard and Boxes:  Break down packaging into flat sheets.  Bundle and store 
in a dry location. 

2. Polystyrene Packaging:  Separate and bag materials. 
3. Pallets:  As much as possible, require deliveries using pallets to remove pallets 

from Project site.  For pallets that remain on-site, break down pallets into 
component wood pieces and comply with requirements for recycling wood. 
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4. Crates:  Break down crates into component wood pieces and comply with 
requirements for recycling wood. 

 
B. Wood Materials: 

 
1. Clean Cut-Offs of Lumber:  Grind or chip into small pieces. 
2. Clean Sawdust:  Bag sawdust that does not contain painted or treated wood. 

 
3.4 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. 

 
1. Except as otherwise specified, do not allow waste materials that are to be 

disposed of accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent 

surfaces and areas. 
 

B. Burning:  Do not burn waste materials. 
 

C. Disposal:  Transport waste materials off Owner's property and legally dispose of them. 
 
 
 
END OF SECTION 017419 
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SECTION 017700 - PROJECT CLOSEOUT 
 
1.1 GENERAL 
 

A. Substantial Completion:  Before requesting inspection for certification of Substantial 
Completion, complete the following: 

 
1. In the Application for Payment that coincides with the date Substantial 

Completion is claimed, show 100 percent completion for the portion of the Work 
claimed substantially complete. 

2. Submit specific warranties, workmanship bonds, maintenance agreements, final 
certifications and similar documents. 

3. Submit record drawings, maintenance manuals, final project photographs, 
damage or settlement survey, property survey, and similar record information. 

4. Change-over permanent locks and transmit keys to the Owner.  
5. Complete start-up testing of systems, and instruction of the Owner's personnel.  

Remove temporary facilities from the site, along with construction tools, 
mock-ups, and similar elements. 

6. Complete final clean up.  Touch-up and repair and restore marred exposed 
finishes. 

 
B. Inspection Procedures:  On receipt of a request for inspection, the Architect will proceed 

or advise the Contractor of unfulfilled 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 when assured that the 

Work has been substantially completed. 
2. Results of the completed inspection will form the basis of requirements for final 

acceptance. 
3. Repeated inspections when the building is not ready will be billed back to the 

Contractor and subtracted from the final pay application. 
 

C. Final Acceptance:  Before requesting inspection for certification of final acceptance and 
final payment, complete the following: 

 
1. Submit final payment request with releases. 
2. Submit a final statement, accounting for changes to the Contract Sum. 
3. Submit a copy of the final inspection list stating that each item has been 

completed or otherwise resolved for acceptance. 
4. Submit consent of surety to final payment. 
5. Submit evidence of continuing insurance coverage complying with insurance 

requirements. 
 

D. Reinspection Procedure:  The Architect will reinspect the Work upon receipt of notice 
that the Work has been completed, except items whose completion has been delayed 
because of circumstances acceptable to the Architect. 
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1. Upon completion of reinspection, the Architect will prepare a certificate of final 
acceptance, or 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, reinspection will be repeated. If Architect is called out for 
reinspection and building is not ready, Contractor will be billed for the visit. 
Funds will be deducted from final payment. 

 
E. Record Document Submittals:  Do not use Record Documents for construction purposes; 

protect from loss in a secure location; provide access to Record Documents for the 
Architect's reference. 

 
F. Record Drawings:  Maintain a clean, undamaged set of black line white-prints of 

Contract Drawings and Shop Drawings.  Mark-up these drawings to show the actual 
installation.  Mark whichever drawing is most capable of showing conditions accurately.  
Give particular attention to concealed elements that would be difficult to measure and 
record at a later date.  Two copies of record drawings will be required at project close 
out. 

 
1. Organize record drawing sheets into manageable sets, bind with durable paper 

cover sheets, and print suitable titles, dates and other identification on the cover. 
 

G. Record Specifications:  Maintain one copy of the Project Manual, including addenda.  
Mark to show variations in actual Work performed in comparison with the Specifications 
and modifications. Give particular attention to substitutions, selection of options and 
similar information on elements that are concealed or cannot be readily discerned later by 
direct observation.  Note related record drawing information and Product Data. 

 
1. Upon completion of the Work, submit record Specifications to the Architect for 

the Owner's records. 
 

H. Maintenance Manuals:  Organize maintenance data into sets of manageable size.  Bind in 
individual heavy-duty 2-inch, 3-ring vinyl-covered binders, with pocket folders for folded 
sheet information.  Mark identification on front and spine of each binder.  Include the 
following 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. 

 
I. Operating and Maintenance Instructions:  Arrange for the installer of equipment that 

requires regular maintenance to meet with the Owner's personnel to provide instruction in 
proper operation and maintenance.  Include a detailed review of the following: 

 
1. Maintenance manuals. 
2. Spare parts and materials. 
3. Tools. 
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4. Lubricants. 
5. Control sequences. 
6. Hazards. 
7. Warranties and bonds. 
8. Maintenance agreements and similar continuing commitments. 

 
J. As part of instruction for operating equipment, demonstrate the following procedures: 

 
1. Start-up and shutdown. 
2. Emergency operations. 
3. Noise and vibration adjustments. 
4. Safety procedures. 

 
K. Final Cleaning:  Employ experienced workers for final cleaning.  Clean each surface to 

the condition expected in a commercial building cleaning and maintenance program.  
Complete the following before requesting inspection for certification of Substantial 
Completion: 

 
1. Remove labels that are not permanent labels. 
2. Clean transparent materials.  Remove glazing compound.  Replace chipped or 

broken glass. 
3. Clean exposed hard-surfaced finishes to a dust-free condition, free of stains, 

films and similar foreign substances.  Restore reflective surfaces to their original 
reflective condition.  Leave concrete floors broom clean.  Vacuum carpeted 
surfaces. 

4. Wipe surfaces of mechanical and electrical equipment.  Remove excess 
lubrication.  Clean plumbing fixtures to a sanitary condition.  Clean light fixtures 
and lamps. 

5. Clean the site of rubbish, litter and other foreign substances.  Remove stains, 
spills and other foreign deposits.   

 
L. Removal of Protection:  Remove temporary protection and facilities. 

 
M. Compliance:  Comply with regulations of authorities having jurisdiction and safety 

standards for cleaning.  Remove waste materials from the site and dispose of in a lawful 
manner. 

 
PART 2 – PRODUCTS (Not Used) 
 
PART 3 – EXECUTION (Not Used) 
 
 
END OF SECTION 017700 
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SECTION 018200 - DEMONSTRATION AND TRAINING 
 
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 instructing Owner's 
personnel, including the following: 

 
1. Demonstration of operation of systems, subsystems, and equipment. 
2. Training in operation and maintenance of systems, subsystems, and equipment. 

 
B. Related Sections include the following: 

 
1. Section 013100 - PROJECT MANAGEMENT AND COORDINATION for 

requirements for preinstruction conferences. 
 
1.3 SUBMITTALS 
 

A. Instruction Program:  Submit two copies of outline of instructional program for 
demonstration and training, including a schedule of proposed dates, times, length of 
instruction time, and instructors' names for each training module.  Include learning 
objective and outline for each training module. 

 
1. At completion of training, submit one complete training manuals for Owner's 

use. 
2. Provide Owner 2 DVD of training on operation of equiopment. 

 
B. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to 

demonstrate their capabilities and experience.  Include lists of completed projects with 
project names and addresses, names and addresses of Architects and Owners, and other 
information specified. 

 
C. Attendance Record:  For each training module, submit list of participants and length of 

instruction time. 
 

D. Evaluations:  For each participant and for each training module, submit results and 
documentation of performance-based test. 

 
E. Demonstration and Training DVD:  Submit two copies at end of each training module. 
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1.4 QUALITY ASSURANCE 
 

A. Facilitator Qualifications:  A firm or individual experienced in training or educating 
maintenance personnel in a training program similar in content and extent to that 
indicated for this Project, and whose work has resulted in training or education with a 
record of successful learning performance. 

 
B. Instructor Qualifications:  A factory-authorized service representative, complying with 

requirements in Section 014000 - QUALITY REQUIREMENTS, experienced in 
operation and maintenance procedures and training. 

 
C. Preinstruction Conference:  Conduct conference at Project site to comply with 

requirements in Section 013100 - PROJECT MANAGEMENT AND COORDINATION.  
Review methods and procedures related to demonstration and training including, but not 
limited to, the following: 

 
1. Inspect and discuss locations and other facilities required for instruction. 
2. Review and finalize instruction schedule and verify availability of educational 

materials, instructors' personnel, audiovisual equipment, and facilities needed to 
avoid delays. 

3. Review required content of instruction. 
4. For instruction that must occur outside, review weather and forecasted weather 

conditions and procedures to follow if conditions are unfavorable. 
 
1.5 COORDINATION 
 

A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to 
minimize disrupting Owner's operations. 

 
B. Coordinate instructors, including providing notification of dates, times, length of 

instruction time, and course content. 
 

C. Coordinate content of training modules with content of approved emergency, operation, 
and maintenance manuals.  Do not submit instruction program until operation and 
maintenance data has been reviewed and approved by Architect. 

 
PART 2 -  PRODUCTS 
 
2.1 INSTRUCTION PROGRAM 
 

A. Program Structure:  Develop an instruction program that includes individual training 
modules for each system and equipment not part of a system, as required by individual 
Specification Sections, and as follows: 

 
1. Motorized doors, including  automatic entrance doors. 
2. Lighting equipment and controls. 

 
B. Training Modules:  Develop a learning objective and teaching outline for each module.  

Include a description of specific skills and knowledge that participant is expected to 
master.  For each module, include instruction for the following: 
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1. Basis of System Design, Operational Requirements, and Criteria:  Include the 
following: 

 
a. System, subsystem, and equipment descriptions. 
b. Performance and design criteria if Contractor is delegated design 

responsibility. 
c. Operating standards. 
d. Regulatory requirements. 
e. Equipment function. 
f. Operating characteristics. 
g. Limiting conditions. 
h. Performance curves. 

 
2. Documentation:  Review the following items in detail: 

 
a. Emergency manuals. 
b. Operations manuals. 
c. Maintenance manuals. 
d. Project Record Documents. 
e. Identification systems. 
f. Warranties and bonds. 
g. Maintenance service agreements and similar continuing commitments. 

 
3. Emergencies:  Include the following, as applicable: 

 
a. Instructions on meaning of warnings, trouble indications, and error 

messages. 
b. Instructions on stopping. 
c. Shutdown instructions for each type of emergency. 
d. Operating instructions for conditions outside of normal operating limits. 
e. Sequences for electric or electronic systems. 
f. Special operating instructions and procedures. 

 
4. Operations:  Include the following, as applicable: 

 
a. Equipment or system break-in procedures. 
b. Routine and normal operating instructions. 
c. Regulation and control procedures. 
d. Safety procedures. 
e. Instructions on stopping. 
f. Normal shutdown instructions. 
g. Operating procedures for emergencies. 
h. Special operating instructions and procedures. 

 
5. Adjustments:  Include the following: 

 
a. Alignments. 
b. Checking adjustments. 
c. Noise and vibration adjustments. 
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6. Troubleshooting:  Include the following: 
 

a. Diagnostic instructions. 
b. Test and inspection procedures. 

 
7. Maintenance:  Include the following: 

 
a. Inspection procedures. 
b. Types of cleaning agents to be used and methods of cleaning. 
c. List of cleaning agents and methods of cleaning detrimental to product. 
d. Procedures for routine cleaning 
e. Procedures for preventive maintenance. 
f. Procedures for routine maintenance. 
g. Instruction on use of special tools – if any. 

 
8. Repairs:  Include the following: 

 
a. Diagnosis instructions. 
b. Repair instructions. 
c. Disassembly; component removal, repair, and replacement; and 

reassembly instructions. 
d. Instructions for identifying parts and components. 
e. Review of spare parts needed for operation and maintenance. 

 
PART 3 -  EXECUTION 
 
3.1 PREPARATION 
 

A. Assemble educational materials necessary for instruction, including documentation and 
training module.  Assemble training modules into a combined training manual. 

 
B. Set up instructional equipment at instruction location. 

 
3.2 INSTRUCTION 
 

A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training 
modules, to coordinate instructors, and to coordinate between Contractor and Owner for 
number of participants, instruction times, and location. 

 
B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and 

maintain systems, subsystems, and equipment not part of a system. 
 

1. Architect will furnish an instructor to describe basis of system design, operational 
requirements, criteria, and regulatory requirements. 

2. Owner will furnish an instructor to describe Owner's operational philosophy. 
3. Owner will furnish Contractor with names and positions of participants. 
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C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that 
requires seasonal operation, provide similar instruction at start of each season. 

 
1. Schedule training with Owner, through Contractor,  with at least seven days' 

advance notice. 
 

D. Evaluation:  At conclusion of each training module, assess and document each 
participant's mastery of module by use of  a demonstration performance-based test. 

 
E. Demonstration and Training Videotape:  Record each training module separately.  

Include classroom instructions and demonstrations, board diagrams, and other visual aids, 
but not student practice. 

 
1. At beginning of each training module, record each chart containing learning 

objective and lesson outline. 
 
F. Cleanup:  Collect used and leftover educational materials and  give to Owner.  Remove 

instructional equipment.  Restore systems and equipment to condition existing before 
initial training use. 

 
 
 
END OF SECTION 018200 
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SECTION 024119 - SELECTIVE DEMOLITION  
 
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.  

 
B. In the event of conflict between the specifications and drawings, the drawings shall 

govern.  
 
1.2  SUMMARY  
 

A.  Section Includes:  
 

1. Demolition and removal of selected structure.  
2. Demolition and removal of selected site elements.  
3. Salvage of existing items to be reused or recycled.  

 
B. Related Requirements:  

 
1. Section 011000 - SUMMARY for restrictions on use of the premises, Owner-

occupancy requirements, and phasing requirements.  
2. Section 017300 - EXECUTION for cutting and patching procedures.  
3. Section 311000 - SITE CLEARING for site clearing and removal of above- and 

below-grade improvements not part of selective demolition.  
  
1.3  DEFINITIONS  
 

A. Remove: Detach items from existing construction and dispose of them off-site unless 
indicated to be salvaged or reinstalled.  

 
B. Remove and Salvage: Detach items from existing construction, in a manner to prevent 

damage, and store.  
 

C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent 
damage, prepare for reuse, and reinstall where indicated.  

 
D. Existing to Remain: Leave existing items that are not to be removed and that are not 

otherwise indicated to be salvaged or reinstalled.  
 

E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle 
methods and equipment to prevent damage to the item and surfaces; disposing of items 
unless indicated to be salvaged or reinstalled.  

 
1.4  MATERIALS OWNERSHIP  
 

A.  Unless otherwise indicated, demolition waste becomes property of Contractor.  
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1.5  SUBMITTALS  
 

A. Qualification Data: For refrigerant recovery technician.  
 

B. Proposed Protection Measures: Submit report, including Drawings, that indicates the 
measures proposed for protecting individuals and property, for environmental protection, 
for dust control and, for noise control. Indicate proposed locations and construction of 
barriers. C. Schedule of Selective Demolition Activities: Indicate the following:  

 
1. Detailed sequence of selective demolition and removal work, with starting and 

ending dates for each activity.  
2. Interruption of utility services. Indicate how long utility services will be 

interrupted.  
3. Coordination for shutoff, capping, and continuation of utility services.  
4. Coordination of Owner's continuing occupancy of portions of existing building 

and of Owner's partial occupancy of completed Work.  
 

D. Predemolition Photographs or Video: Show existing conditions of adjoining construction, 
including finish surfaces, that might be misconstrued as damage caused by demolition 
operations. Comply with Section 013233 "Photographic Documentation." Submit before 
Work begins.  

 
E. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible 

for recovering refrigerant, stating that all refrigerant that was present was recovered and 
that recovery was performed according to EPA regulations. Include name and address of 
technician and date refrigerant was recovered.  

 
F. Warranties: Documentation indicating that existing warranties are still in effect after 

completion of selective demolition.  
 
1.6  CLOSEOUT SUBMITTALS  
 

A. Inventory: Submit a list of items that have been removed and salvaged.  
 

B. As-Built Survey identifying location of removed and capped utilities.  
 
1.7  QUALITY ASSURANCE  
 

A.  Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved 
certification program.  

 
1.8  FIELD CONDITIONS  
 

A. Conditions existing at time of inspection for bidding purpose will be maintained by 
Owner as far as practical.  

 
B. Notify Engineer of discrepancies between existing conditions and Drawings before 

proceeding with selective demolition.  
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C. Hazardous Materials: It is not expected that hazardous materials will be encountered in 
the Work.  

 
1. If suspected hazardous materials are encountered, do not disturb; immediately 

notify Engineer and Owner. Hazardous materials will be removed by Owner 
under a separate contract.  

2. Do not disturb hazardous materials or items suspected of containing hazardous 
materials except under procedures specified elsewhere in the Contract 
Documents.  

3. Owner will provide material safety data sheets for suspected hazardous materials 
that are known to be present in buildings and structures to be selectively 
demolished because of building operations or processes performed there.  

 
D. Storage or sale of removed items or materials on-site is not permitted.  

 
E. Utility Service: Maintain existing utilities indicated to remain in service and protect them 

against damage during selective demolition operations.  
 

1.  Maintain fire-protection facilities in service during selective demolition 
operations.  

  
1.9  COORDINATION  
  

A.  Arrange selective demolition schedule  
  
PART 2 - PRODUCTS  
  
2.1  PERFORMANCE REQUIREMENTS  
  

A. Regulatory Requirements: Comply with governing EPA notification regulations before 
beginning selective demolition. Comply with hauling and disposal regulations of 
authorities having jurisdiction. B. Standards: Comply with ASSE A10.6 and NFPA 241.  

  
PART 3 - EXECUTION  
  
3.1  EXAMINATION  
  

A. Verify that utilities have been disconnected and capped before starting selective 
demolition operations.  

 
B. Review Project Record Documents of existing construction or other existing condition 

and hazardous material information provided by Owner. Owner does not guarantee that 
existing conditions are same as those indicated in Project Record Documents.  

 
C. Verify that hazardous materials, if found, have been remediated before proceeding with 

building demolition operations.  
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D. Survey of Existing Conditions: Record existing conditions by use of measured drawings, 
preconstruction photographs and/or video, and templates.  

 
1. Comply with requirements specified in Section 013233 "Photographic 

Documentation."  
2. Inventory and record the condition of items to be removed and salvaged. Provide 

photographs or video of conditions that might be misconstrued as damage caused 
by salvage operations.  

3. Before selective demolition or removal of existing building elements that will be 
reproduced or duplicated in final Work, make permanent record of 
measurements, materials, and construction details required to make exact 
reproduction.  

  
3.2  PREPARATION  
  

A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment 
according to 40 CFR 82 and regulations of authorities having jurisdiction.  

  
3.3  UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS  
  

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 
protect them against damage.  

 
B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 

disconnect, and seal or cap off utility services and mechanical/electrical systems serving 
areas to be selectively demolished.  

 
1. Arrange to shut off utilities with utility companies.  
2. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that 
maintain continuity of services/systems to other parts of building.  

3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and 
HVAC systems, equipment, and components indicated on Drawings to be 
removed.  

 
a. Piping to Be Removed: Remove portion of piping indicated to be 

removed and cap or plug remaining piping with same or compatible 
piping material.  

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping 
with same or compatible piping material and leave in place.  

c. Equipment to Be Removed: Disconnect and cap services and remove 
equipment.  

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services 
and remove, clean, and store equipment; when appropriate, reinstall, 
reconnect, and make equipment operational.  

e. Equipment to Be Removed and Salvaged: Disconnect and cap services 
and remove equipment and deliver to Owner.  

f. Ducts to Be Removed: Remove portion of ducts indicated to be removed 
and plug remaining ducts with same or compatible ductwork material.  

g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or 
compatible ductwork material and leave in place.  
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3.4  PROTECTION  
  

A. Temporary Protection: Provide temporary barricades and other protection required to 
prevent injury to people and damage to adjacent buildings and facilities to remain.  

 
1. Provide protection to ensure safe passage of people around selective demolition 

area and to and from occupied portions of building.  
2. Provide temporary weather protection, during interval between selective 

demolition of existing construction on exterior surfaces and new construction, to 
prevent water leakage and damage to structure and interior areas.  

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or 
that are exposed during selective demolition operations.  

4. Cover and protect furniture, furnishings, and equipment that have not been 
removed.  

5. Comply with requirements for temporary enclosures, dust control, heating, and 
cooling specified in Section 015000 "Temporary Facilities and Controls."  

 
B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural 

supports as required to preserve stability and prevent movement, settlement, or collapse 
of construction and finishes 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. 
 

C.  Remove temporary barricades and protections where hazards no longer exist.  
  
3.5  SELECTIVE DEMOLITION, GENERAL  
  

A. General: Demolish and remove existing construction only to the extent required by new 
construction and as indicated. Use methods required to complete the Work within 
limitations of governing regulations and as follows:  

 
1. Proceed with selective demolition systematically, from higher to lower level. 

Complete selective demolition operations above each floor or tier before 
disturbing supporting members on the next lower level.  

2. Neatly cut openings and holes plumb, square, and true to dimensions required. 
Use cutting methods least likely to damage construction to remain or adjoining 
construction. Use hand tools or small power tools designed for sawing or 
grinding, not hammering and chopping. Temporarily cover openings to remain.  

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid 
marring existing finished surfaces.  

4. Do not use cutting torches until work area is cleared of flammable materials. At 
concealed spaces, such as duct and pipe interiors, verify condition and contents 
of hidden space before starting flame-cutting operations. Maintain portable fire-
suppression devices during flame-cutting operations.  

5. Maintain fire watch during and for at least 2 hours after flame-cutting operations.  
6. Maintain adequate ventilation when using cutting torches.  
7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable 

materials and promptly dispose of off-site.   
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8. Remove structural framing members and lower to ground by method suitable to 
avoid free fall and to prevent ground impact or dust generation.  

9. Locate selective demolition equipment and remove debris and materials so as not 
to impose excessive loads on supporting walls, floors, or framing.  

10. Dispose of demolished items and materials promptly. Comply with requirements 
in Section 017419 "Construction Waste Management and Disposal."  

11. If existing piles exist, cut off existing pile at least three feet below the subgrade.  
 

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and 
other adjacent occupied and used facilities.  

 
C. Removed and Salvaged Items:  

 
1. Clean salvaged items.  
2. Pack or crate items after cleaning. Identify contents of containers.  
3. Store items in a secure area until delivery to Owner.  
4. Transport items to Owner's storage area designated by Owner.  
5. Protect items from damage during transport and storage.  

 
D.  Removed and Reinstalled Items:  

 
1. Clean and repair items to functional condition adequate for intended reuse.  
2. Pack or crate items after cleaning and repairing. Identify contents of containers.  
3. Protect items from damage during transport and storage.  
4. Reinstall items in locations indicated. Comply with installation requirements for 

new materials and equipment. Provide connections, supports, and miscellaneous 
materials necessary to make item functional for use indicated.  

 
E. Existing Items to Remain: Protect construction indicated to remain against damage and 

soiling during selective demolition. When permitted by Engineer, items may be removed 
to a suitable, protected storage location during selective demolition and reinstalled in 
their original locations after selective demolition operations are complete.  

  
3.6  SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS  
  

A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of 
at least 3/4 inch at junctures with construction to remain. Dislodge concrete from 
reinforcement at perimeter of areas being demolished, cut reinforcement, and then 
remove remainder of concrete. Neatly trim openings to dimensions indicated.  

 
B. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to 

remain and at regular intervals using power-driven saw, and then remove concrete 
between saw cuts.  

 
C. Masonry: Demolish in small sections. Cut masonry at junctures with construction to 

remain, using power-driven saw, and then remove masonry between saw cuts.  
 

D. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up 
and remove.  
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E. Resilient Floor Coverings: Remove floor coverings and adhesive according to 
recommendations in RFCI's "Recommended Work Practices for the Removal of Resilient 
Floor Coverings."  

 
F. Roofing: Remove no more existing roofing than what can be covered in one day by new 

roofing and so that building interior remains watertight and weathertight.  
 

1. Remove existing roof membrane, flashings, copings, and roof accessories.  
2. Remove existing roofing system down to substrate.  

  
3.7  DISPOSAL OF DEMOLISHED MATERIALS  
  

A. Remove demolition waste materials from Project site and dispose of them in an EPA-
approved construction and demolition waste landfill acceptable to authorities having 
jurisdiction.  

 
1. Do not allow demolished materials to accumulate on-site.  
2. Remove and transport debris in a manner that will prevent spillage on adjacent 

surfaces and areas.  
3. Remove debris from elevated portions of building by chute, hoist, or other device 

that will convey debris to grade level in a controlled descent.  
4. Comply with requirements specified in Section 017419 "Construction Waste 

Management and Disposal."  
 

B. Burning: Do not burn demolished materials.  
  
3.8  CLEANING  
  

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Return adjacent areas to condition existing before selective 
demolition operations began.  

  
  
  
END OF SECTION 024119 
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SECTION 031000 - CONCRETE FORMWORK 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and General Provisions of Contract, including general and supplementary 
conditions and Division-1 Specification Sections, apply to work specified in this Section. 

 
1.2 DESCRIPTION 
 

A. Work Included: 
 

1. Formwork for structural concrete. 
2. Form ties and accessories; design; construction and removal of forms, including 

shoring, bracing, cribbing, centering and screeds. 
 
1.3 RELATED WORK SPECIFIED ELSEWHERE: 
 

A. Sections of Division 3, Concrete, as well as all other sections involving interface with 
concrete work. 

 
1.4 QUALITY ASSURANCE 
 

A. Comply with the following minimum standards of American Concrete Institute: 
 

1. ACI 347R-14 – Guide to Formwork for Concrete. 
2. ACI 318-14 – Building Code Requirements for Structural Concrete and 

Commentary. 
3. ACI 301-10 – Specifications for Structural Concrete. 

 
1.5 SUBMITTALS 
 

A. Shop Drawings: Show all control and construction joint locations. 
 
1.6 JOB CONDITIONS 
 

A. Design loads: Do not place, handle or store products, equipment or other materials on 
structure before concrete has reached its design strength, and in such a manner as to not 
exceed design loads. Any area damaged by construction operations must be repaired or 
replaced at no cost to owner. 

 
PART 2 - PRODUCTS 
 
2.1 FORM MATERIALS FOR STRUCTURAL CONCRETE 
 

A. Lumber: Western wood products or southern forest products grading. Common or utility 
grades for non-exposed surfaces. Structural or construction grades for whalers, braces 
and supports. 

 
B. Plywood: American Plywood Association, exterior grades, PS-I, B-B PLYFORM. 
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2.2 FORM MATERIALS FOR ARCHITECTURAL CONCRETE 
 

A. Chamfer Strips: Triangular fillet in cross section 3/4 X 3/4 measuring approximately 1-
inch on beveled face. Milled from clear straight grain wood surfaced each side, or 
extruded vinyl type, securely fastened in place to prevent leakage. 

 
2.3 ACCESSORIES 
 

A. Furnish hairpin clips, bands, clamps, braces, adjustable shoring jacks fasteners, form ties, 
and other components necessary to execute installation of formwork. No aluminum 
devices or fasteners (including nails) will be permitted. 

 
B. Form Ties: Non-corrosive, non-staining; minimum working strength as required by 

concrete sections being contained with full liquid concrete and construction loads; 
adjustable in length to permit complete tightening of forms and of such types as to leave 
no metal closer than 1-1"/2-inch to the surface, spacing as required to maintain formwork 
and finish concrete within tolerances. 

 
C. Form Release: non-staining liquid which will impart a waterproof film to prevent 

adhesion of concrete and will not stain, cause imperfections, or leave a paint-impeding 
coating on the face of the concrete. When finished surface is to be painted or to receive 
other surface treatment, the material applied to form surfaces shall be compatible with the 
type of paint or surface treatment to be used. 

 
1. Form release for exposed concrete shall be nox-cretetm as manufactured by Nox-

Crete Products Group, Omaha, Nebraska; www.nox-crete.com, or approved 
equivalent. 

 
PART 3 - EXECUTION 
 
3.1 DESIGN 
 

A. Formwork and its supports shall carry adequately all liquid concrete, workers and 
equipment, in absolute safety, under loads imposed during construciton. 

 
B. Design and placement of forms: ACI 347, Chapter 2, and ACI 318, Chapter 6, Forms, 

embedded pipes and construction joints. 
 

C. Tolerances for structural concrete: ACI-347, Chapter 3 -Construction, Section 3.3.1, 
Class B maximum, unless otherwise indicated. 

 
3.2 CONSTRUCTION 
 

A. Construct forms to slopes, lines and dimensions shown, plumb and straight and 
sufficiently tight to prevent leakage; securely brace and shore forms to prevent 
displacement and to safely support construction loads. 

 
  

http://www.nox-crete.com/
http://www.nox-crete.com/
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3.3 BUILT-IN AND EMBEDDED ITEMS 
 

A. Provide for installation of fastening devices required for attachment of other work. 
Properly locate in cooperation with other trades; secure and maintain in position before 
concrete is poured. 

 
B. Coordination: Ascertain requirements and extent, location and details of items to be 

embedded or built into concrete. Templates or setting diagrams shall be furnished by the 
various trades or manufacturers when items are to be set, embedded or blocked-out by 
this trade. Ensure that anchors reach adequate penetration and engage with reinforcing. 

 
3.4 OPENINGS AND SLEEVES 
 

A. All mechanical and electrical piping, conduits and ductwork and other items passing 
through the concrete shall be sleeved and located prior to pouring concrete. Location, size 
and spacing of all sleeves and openings shall be as submitted and approved by the 
Architect. Absolutely no coring or drilling through concrete framing shall be permitted 
without the written approval of the Architect for each instance. In the event that 
additional openings are required through any hardened concrete, the Contractor shall be 
required to employ the services of a testing agency for the location of the steel 
reinforcement. Both the testing agency and method used to identify the reinforcement 
shall be subject to the approval of the Architect. In addition, all testing and subsequent 
coring or drilling shall be conducted in the presence of the testing/inspection agency. The 
cost of all testing shall be paid by the Contractor. 

 
3.5 LINES AND LEVELS 
 

A. Check the lines and levels of the completed formwork for all exposed walls, spandrels, 
and other structural members, before concrete is placed. Make whatever corrections or 
adjustments to the formwork to correct any deviations which exceed specified tolerances 
allowed. 

 
3.6 CLEANING FORMWORK 
 

A. Force debris to and out of clean-out panels with a jet stream of compressed air. Clean-out 
all debris. Hose form thoroughly with water and air-jet out any standing water when 
weather permits. 

 
3.7 FORM REMOVAL 
 

A. Remove forms in accordance with ACI 301, Paragraph 4.5, ACI Building Code 
requirements for Reinforced Concrete, NO. 318, Chapter 6, Section 6.2. Removal 
strength of concrete for stripping shall be determined in accordance with ACI 301, 
Paragraph 4.7. 

 
B. Appearance: No steel spreaders, ties or other metal shall project from or be visible on any 

concrete surface. 
 

C. Stripping: ACI 347, Paragraphs 3.6 and 3.7, and plan approved by the Engineer prior to 
initiating striping as per ACI 347, Paragraph 1.5. 
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3.8  SHORING 
 

A. Leave shoring and bracing in place until concrete member will safely support its own 
weight, plus any loads that may be placed upon it. 

 
3.9 INSPECTION 
 

A. Inspection Provisions: Do not place any concrete before the forms, the size and 
arrangement for reinforcing steel, and the size and location of all inserts and embedded 
items have been inspected. Notify the testing/inspection agency for inspection of forms 
and reinforcing steel 24 hours prior to placement of any concrete. 

 
 
 
 
END OF SECTION 031000 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 
 
PART 1 - GENERAL  
 
1.1 SUMMARY 
 

A. Cast-in-place concrete work, complete, unless otherwise specified, including formwork, 
reinforcing steel, mix design, placement procedures, and finishes.  Furnish reinforcing steel 
bars for masonry work and tie bars after they are in place.  

 
1.2 RELATED WORK SPECIFIED IN OTHER SECTIONS:  
 

A.    Excavation and filling, including base course and cushion fill; Section 022250.  
 

B.    Soil treatment for termite control; Section 022610.  
 

C. Site Concrete Work, Section 030010. 
 

D. Portland Cement Concrete Paving, Section 025150. 
 

E. Furnishing of structural steel base plates, anchor bolts and other metal accessories for 
insertion in concrete, Section 055000. 

 
F.    Steel deck;  Section 053100.  

 
G. Joint Sealants, Section 079010. 

 
1.3    SUBMITTALS: 
 

A.    Product Data:  Submit manufacturer's product data for reinforcement and forming 
accessories, admixtures, patching compounds, waterstops, joint systems, curing 
compounds, and other as requested by Architect.  

 
B.    Shop Drawings:  Submit, prior to installation, shop drawings of reinforcing steel, including 

bar cutting lists, typical bar bend diagrams, construction of forms including jointing, 
reveals, location and pattern of form tie placement, and construction joint schedule with 
details.  

 
C.    Design Mix:  Prior to placement of concrete, submit concrete mix designs proposed by the 

concrete supplier, for class of concrete, including recent test results substantiating the 
quality of concrete produced by each mix.  

 
D.    Reports:  Weekly reports of all compression, slump, and air content tests from the testing 

laboratory.  
 

E. Samples: Submit samples of concrete stain and sealer in color selected by Architect for 
approval. 
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1.4 QUALITY ASSURANCE:  
 

A.    Codes And Standards: Comply with the provisions of the following codes, specifications 
and standards, except where more stringent requirements are indicated or specified, and 
except as accepted or directed by Architect during unusual climatic conditions.  

 
1. ACI 301 "Specifications for Structural Concrete for Buildings."  
2.  ACI 318 "Building Code Requirements for Reinforced Concrete."  
3.    CRSI "Manual of Standard Practice."  

 
B.    Local Codes and Ordinances:  Wherever provisions of the International Building Code 

2012 (IBC) or the local current ordinances are more stringent than the above specifications 
and standards, the local codes and ordinances shall govern.  

 
C.    Concrete Testing Service:  Engage a testing laboratory acceptable to Owner and Architect 

to perform material evaluation tests and to design concrete mixes.  
 

1. Tests, including retesting of rejected materials for installed work, shall be paid for 
by the Contractor.  Testing requirements are specified in FIELD SAMPLING 
AND TESTING paragraph.  

 
PART 2 - PRODUCTS  
 
2.1 FORM MATERIALS:  
 

A. Forms For Exposed Finish Concrete: Plywood, metal, metal-framed plywood faced, or 
other acceptable panel-type materials, to provide continuous, straight, smooth, exposed 
surfaces.  

 
B.    Forms For Unexposed Finish Concrete: Use plywood, lumber, metal, or other acceptable 

material.  If lumber is used, it must be dressed on at least 2 edges and 2 sides for a tight fit.  
 

C.    Form Coatings: Commercial formulation form coating compound with maximum VOC of 
350 mg/l that will not bond with, stain, nor adversely affect concrete surfaces, will not 
impair subsequent treatments of concrete surfaces.  

 
D.    Form Ties: Factory-fabricated, adjustable-length, removable or snap-off metal form ties, 

designed to prevent form deflection and to prevent spalling concrete upon removal.  
Provide units that will leave no metal closer than 1-1/2" to exposed surface.  

 
1.    Provide ties that, when removed, will leave holes not larger than 1" diameter in 

concrete surface.  
 
2.2 REINFORCING MATERIALS:  
 

A.    Reinforcing Bars: ASTM A 615(S1), Grade 60, deformed billet steel bars of grades 
indicated on drawings, free from loose rust, scale and other coatings that may reduce bond.  

 
B.    Mesh or Fabric Reinforcement: ASTM A 185, welded wire fabric, of sizes and types as 

indicated on drawings.  Use flat sheets.  
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C.    Supports For Reinforcement: Bolsters, chairs, spacers, and other devices necessary for 
properly spacing, supporting, and fastening reinforcement in place.  

 
1. For slabs-on-grade, use supports with sand plates or horizontal runners where base 

material will not support chair legs.  
2.    For exposed-to-view concrete surfaces, where legs of supports are in contact with 

forms, provide supports with legs that are plastic protected (CRSI, Class 1) or 
stainless steel protected (CRSI, Class 2).  

3.    For footings, support reinforcing steel with wire, metal chairs, bolsters or other 
approved device; do not use bricks, rocks or stones.  

 
2.3 CONCRETE MATERIALS:  
 

A.    Portland Cement: ASTM C 150, Type I.  
 

B.    Concrete Aggregates: ASTM C 33 for normal weight concrete, and ASTM C 330 for light 
weight concrete.  Provide aggregates from a single source for exposed concrete.  

 
1.    Fine Aggregate: Clean, sharp, natural or manufactured sand, free from loam, clay, 

lumps, or other deleterious substances.  
2.    Coarse Aggregate: Clean, uncoated, processed, locally available aggregate, 

containing no clay, mud, loam or foreign matter; maximum size of 1-1/2" at 
foundations and 1" at slabs. 

 
C.    Water:  Clean and free from injurious amounts of oils, acids, alkalis, salts, organic 

materials, or other substances that may be deleterious to concrete or reinforcing.  
 

D.    Admixtures:  
 

1.    Air Entrained Admixture:  ASTM C 260; compatible with other required 
admixtures.  

2. Other Admixtures:  Do not use other admixtures unless accepted by Architect; 
added chlorides will not be accepted.  

 
E.    Miscellaneous Materials:  

 
1.    Connectors:  Provide metal connectors required for placement in cast-in-place 

concrete, for the attachment of structural and non-structural members.  
2.    Vapor Barrier: Refer to Specification Section p72615 – Underslab Vapor Retarder 

– 15-Mil.. 
3.    Expansion Joint Filler:  ASTM D 1751, non-extruding premoulded material, 1/2" 

thick, unless otherwise noted, composed of fiberboard impregnated with asphalt, 
except use ASTM D 1752, Type II, resin-bound cork for walks and other exposed 
areas.  

4.    Absorptive Cover:  Burlap cloth made from jute or kenaf, weighing approximately 
9 oz. per sq. yd., complying with AASHTO M 182, Class 2.  

5.    Moisture-Retaining Cover:  One of the following, complying with ASTM C 171; 
waterproof paper, polyethylene film, polyethylene-coated burlap.  

6.    Liquid Membrane-Forming Curing Compound: ASTM C 309, Type I, Class A.  
Moisture loss not more than 0.055 gr./sq. cm. when applied at 200 sq. ft./gal.  
Conspec "Cure & Seal", L & M "L & M "Dress & Seal", Sonneborn "Kure-N-
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Seal", Euclid "Eurocure",  Master Builders "Masterkure", W.R. Meadows 
"Sealtight CS-309", or approved equal.  

7.    Non-Shrink Grout: CRD-C 621, factory pre-mixed grout.  
 

a.    Non-Metallic Shrinkage-Resistant Grout: Conspec "100 Non-Shrink 
Grout (Non-Metallic)", Euclid "Euco N.S.", L & M "Crystex", Master 
Builders "Masterflow 713", W. R. Meadows "Sealtight CG-86 Grout", or 
approved equal.  

 
8.    Bonding Agent: Polyvinyl acetate or acrylic base.  

 
a.    Polyvinyl Acetate (Interior Only): Euclid "Euco Weld", L & M 

"Everweld", or approved equal.  
b.    Acrylic or Styrene Butadiene: Euclid "SBR Latex", L & M "Everbond", 

Conspec "Strongbond", Master Builders "Acryl-Set", Sonneborn 
"Sonocrete", or approved equal.  

 
9.    Epoxy Adhesive: ASTM C 881, two component materials suitable for use on dry 

or damp surfaces.  Provide material type, grade, and class to suit project 
requirements.  

 
a.    Conspec "Spec-Bond 100", Euclid "Euco Epoxy System #452 or  #620", 

L & M "Epabond", Master Builders "Concresive Standard Liquid", or 
approved equal.  

 
10.   Concrete Sealer: Sonneborn "Son-No-Mar", Euclid "Eucopoxy I", L & M "Super 

Seal #35", W.R. Meadows "Sealtight Acrylic Concrete Sealer", or approved equal.  
11. Concrete Stain: L.M. Scofield is specified.  Equivalent products from Southern 

Color & Chemical are acceptable, or approved equal. 
 

a. Concrete Stain: Lithochrome Chemstain, in color as selected by Architect. 
b. Color Sealer: Colorcure Concrete Sealer, color matched to concrete stain 

color. 
 

12. Waterstop:  Cetco (Volclay) Waterstop RX. 
 
2.4 PROPORTIONING OF MIXES:   
 

A.    Concrete minimum ultimate strength at 28 days:  refer to structural drawings.  
 

B.    Mix Designs:  
 

1.    Prepare design mixes for each type of concrete, in accordance with ACI 301 and 
ACI 318.  

2.    Proportion design mixes by weight for class of concrete required, complying with 
ACI 211.  

 
C.    Adjustment to Concrete Mixes:  Mix design adjustments may be requested by Contractor 

when characteristics of materials, job conditions, weather, test results, or other 
circumstances warrant, as approved by Architect.  Laboratory test data for revised mix 
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design and strength results must be submitted to and approved by Architect before using 
in work.  

 
D.    Provide test results from the concrete supplier for proposed design mix, to establish the 

following:  
 

1.    Gross weight and yield per cu. yd of trial mixtures.  
2.    Measured slump.  
3.    Measured air content.  
4.    Compressive strength developed at 7 days and 28 days, from not less than 3 test 

cylinders cast for each 7- and 28-day test, and for each design mix.  
 

E.    Submit written reports to Architect for design mixes at least 15 calendar days prior to the 
start of work.  

 
2.5 ADMIXTURES 
 

A. Use air-entrained admixtures in strict compliance with manufacturer's directions at all 
concrete exposed to weather.  

 
2.6    SLUMP LIMITS:  4" to +/- 1".  
 
2.7   BATCHING AND MIXING 
 

A. Concrete may be ready-mixed or job-mixed at the Contractor's option, in accordance with 
the governing building code and with the referenced ACI 318.  No hand mixing allowed.  

 
B. Job-Site Mixing:   

 
1.    Mix materials for concrete in appropriate drum-type batch machine mixer.  For 

mixers of one cu. yd. or smaller capacity, continue mixing at least 1-1/2 minutes, 
but not more than 5 minutes after ingredients are in mixer, before any part of batch 
is released.  For mixers of capacity larger than one cu. yd., increase minimum 1-
1/2 minutes of mixing time by 15 seconds for each additional cu. yd. or fraction 
thereof.  

2.    Provide batch ticket for each batch discharged and used in work, indicating project 
identification name and number, date, mix type, mix time, quantity, and amount of 
water introduced.  

 
C.    Ready-Mix Concrete:  

 
1.    Comply with requirements of ASTM C 94, and as specified.  
2.    When air temperature is between 85°F and 90°F, reduce mixing and delivery time 

from 1-1/2 hours to 75 minutes, and when air temperature is above 90°F, reduce 
mixing and delivery time to 60 minutes.  
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PART 3 - EXECUTION  
 
3.1  FORM WORK:  
 

A. Coordinate installation of joint materials, vapor barrier/retarder, and other related materials 
with placement of forms and reinforcing steel.  

 
B. Design, erect, support, brace, and maintain formwork to support vertical and lateral loads, 

and static and dynamic loads that might be applied until such loads can be supported by 
the concrete structure.  Construct formwork so concrete members and structures are of 
correct size, shape, alignment elevations, and position.  

 
C.    Construct forms in accordance with ACI 347, to sizes, shapes, lines and dimensions 

indicated, and to obtain accurate alignment, location, grades, level and plumb work in 
finished structures.  Provide for openings, offsets, sinkages, keyways, recesses, molding, 
rustications, reglets, chamfers, blocking, screeds, bulkheads, anchorages and inserts, and 
other features required in work.  Solidly butt joints and provide back-up at joints to prevent 
leakage of cement paste.  

 
D.    Fabricate forms for easy removal without hammering or prying against the concrete 

surfaces.  Provide crush plates or wrecking plates where stripping may damage cast 
concrete surfaces.  

 
E.    Provide temporary openings where interior area of formwork is inaccessible for cleanout, 

for inspection before concrete placement, and for placement of concrete.  Securely brace 
temporary openings and set tightly to forms to prevent loss of concrete mortar.  Locate 
temporary openings on forms at inconspicuous location.  

 
F.    Chamfer exposed corners and edges 3/4" unless otherwise indicated, using wood, metal, 

PVC or rubber chamfer strips fabricated to produce uniform smooth lines and tight edge 
joints.  

 
G.    Preparation of Form Surfaces:  Coat the contact surfaces of forms with a form-coating 

compound where applicable before reinforcement is placed.  
 

H.    Provisions for Other Trades:  Provide openings in concrete formwork to accommodate 
work of other trades.  Determine size and location of openings, recesses, and chases from 
trades providing such ties.  Accurately place and securely support items built in to form.  

 
I.    Cleaning and Tightening:  Thoroughly clean forms and adjacent surfaces to receive 

concrete.  Remove chips, wood, sawdust, dirt or other debris just before concrete is placed.  
Retighten forms after concrete placement, if required, to eliminate mortar leaks.  

 
3.2 VAPOR BARRIER INSTALLATION:  
 

A.    Following leveling and tamping of granular base for slabs-on-grade, place vapor barrier in 
position with longest dimension parallel with direction of pour.   

 
B. Lap joints 6" and seal with manufacturers recommended mastic or pressure sensitive tape. 

 
3.3    PLACING REINFORCEMENT:  
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A.    Comply with the Concrete Reinforcing Steel Institute (CRSI) recommended practice for 

"Placing Reinforcing Bars" for details and methods of reinforcement placement and 
supports, and as herein specified.  

 
1.    Avoid cutting or puncturing vapor barriers during reinforcement placement and 

concreting operations.  
 

B.    Clean reinforcement of loose rust, mill scale, dirt, and other materials or coatings which 
reduce or destroy bond with concrete.  

 
C.    Accurately position, support, and secure reinforcement against displacement.  Locate and 

support reinforcing by metal chairs, runners, bolsters, spacers, and hangers as required.  
 

D.    Place reinforcement to obtain minimum coverages indicated, or if not indicated, in 
compliance with CRSI.  Arrange, space, and securely tie bars and bar supports to hold 
reinforcement in position during concrete placement operations.  Set wire ties so ends are 
directed into concrete, not toward exposed concrete surfaces.  

 
E.    Do not place bars more than 2" beyond the last leg of continuous support.  Do not use 

supports to hold runways for conveying equipment.  
 

F.    Install mesh welded wire fabric reinforcement in as long lengths as practicable, lapping 
pieces at least one mesh plus 2" but in no case less than 8".  Lace splices with wire.  Offset 
end laps to prevent continuous laps in either direction.  Lift mesh to middle third of slab 
by use of hooks.  

 
3.4 JOINTS AND INSERTS:  
 

A.    Joints:  Provide construction and expansion joints.  Locate and install joints, which are not 
shown on the drawings, so as not to impair the strength and appearance of structure.  Submit 
joint schedule and details to Architect.   

 
1. Waterstops:  Provide waterstops in construction joints as indicated.  Install to form 

continuous diaphragm in each joint.  Support and protect exposed waterstops 
during progress of work.  Field-fabricate joints in waterstops according to 
manufacturer's printed instructions.    

 
B.    Inserts:  Set and build into work anchorage devices and other embedded items required for 

other work that is attached to, or supported by, concrete.  Properly locate embedded items 
in cooperation with other trades, and secure in position before concrete is poured.  Use 
setting drawings, diagrams, instructions, and directions provided by suppliers of items to 
be attached thereto.  
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3.5   PREPARATION OF FORM SURFACES 
 

A. Coat contact surfaces of forms with an approved nonresidual, low-VOC, form-coating 
compound before reinforcement is placed.  Do not allow excess form-coating material to 
accumulate in forms or to come into contact with in-place concrete surfaces against which 
fresh concrete will be placed.  Apply in compliance with manufacturer's instructions.  

 
3.6    CONCRETE PLACEMENT:   
 

A.    Comply with ACI 304, "Recommended Practice for Measuring, Mixing, Transporting, and 
Placing Concrete", and as herein specified.  

 
B.    Pre-Placement Inspection: Before placing concrete, clean and inspect formwork, 

reinforcing steel, and items to be embedded or cast-in.  Notify other crafts in ample time 
to permit the installation of their work, and cooperate with them in setting such work, as 
required.  Make sure soil treatment for termite control has been applied to cushion fill 
before vapor barrier and concrete are installed.  Coordinate the installation of joint 
materials and vapor barriers with placement of forms and reinforcing steel.  

 
C.    Notify Architect 48 hours before placing any concrete.  

 
D. Conveying:  Convey concrete from the mixer to the place of final deposit by methods which 

will prevent the separation or loss of materials.  Provide equipment for chuting, pumping, 
and pneumatically conveying concrete of proper size and design as to insure a practically 
continuous flow of concrete at the point of delivery and without segregation of the 
materials.  Keep open troughs and chutes clean and free from coatings of hardened 
concrete.  Do not allow concrete to drop freely more than 10 feet.  All equipment and 
methods used for conveying are subject to the approval of Architect.  

 
E.    Depositing:  Deposit concrete continuously or in layers of such thickness that no concrete 

will be placed on hardened concrete so as to cause seams or planes of weakness.  If a 
section cannot be placed continuously, provide construction joints as specified.  Deposit 
concrete near or in its final location to avoid segregation due to rehandling or flowing, and 
displacement of the reinforcement.   

 
F.    Placing Concrete in Forms:  Deposit concrete in forms in horizontal layers not deeper than 

24" and in a manner to avoid inclined construction joints.  Where placement consists of 
several layers, place each layer while preceding layer is still plastic to avoid cold joints.  

 
1.   Consolidate placed concrete by mechanical vibrating equipment supplemented by 

hand-spading, rodding, or tamping.  Use equipment and procedures for 
consolidation of concrete in accordance with ACI 309.  

2.    Do not use vibrators to transport concrete inside forms.  Insert and withdraw 
vibrators vertically at uniformly spaced locations not farther than visible 
effectiveness of machine.  Place vibrators to rapidly penetrate placed layer and at 
least 6 inches into preceding layer.  Do not insert vibrators into lower layers of 
concrete that have begun to set.   At each insertion limit duration of vibration to 
time necessary to consolidate concrete and complete embedment of reinforcement 
and other embedded items without causing segregation of mix.  
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G.    Placing Concrete Slabs:  Deposit and consolidate concrete slabs in a continuous operation, 
within limits of construction joints, until the placing of a panel or section is completed.  

 
1. Consolidate concrete during placing operations so that concrete is thoroughly 

worked around reinforcement and other embedded items and into corners.  
2.    Bring slab surfaces to correct level with straightedge and strike off.  Use bull floats 

or darbies to smooth surface, free of humps and hollows.  Do not disturb slab 
surfaces prior to beginning finishing operations.  

3.    Maintain reinforcing in proper position during concrete placement.  
 

H.    Cold Weather Placing:  Comply with the requirements of ACI 306 and as follows:  
 

1.    Protect concrete work from physical damage and reduced strength that could be 
caused by frost, freezing actions, and low temperatures.  

2.    When air temperature has fallen to or is expected to fall below 40`F, uniformly 
heat water and aggregates before mixing to obtain a concrete mixture temperature 
of not less than 50`F and not more than 80`F at point of placement.  

 
a.    Do not use frozen materials or materials containing ice or snow.  Do not 

place concrete on frozen subgrade or on subgrade containing frozen 
materials.  

b.    Do not use calcium chloride, salt, and other materials containing antifreeze 
agents or chemical accelerators unless otherwise accepted for mix designs.  

 
I.    Hot Weather Placing: When hot weather conditions exist that would seriously impair 

quality and strength of concrete, place concrete in compliance with the requirements of 
ACI 305 and as follows:  

 
1.    Cool ingredients before mixing to maintain concrete temperature at time of 

placement below 90`F.  Mixing water may be chilled, or chopped ice may be used 
to control temperature provided water equivalent of ice is calculated to total 
amount of mixing water.  Use of liquid nitrogen to cool concrete is Contractor's 
option.  

2.    Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that steel 
temperature will not exceed the ambient air temperature immediately before 
embedment in concrete.  Fog spray forms, reinforcing steel, and subgrade just 
before concrete is placed.  

3.    When acceptable to Architect, and when required by high temperatures, low 
humidity, or other adverse placing conditions, use an approved water-reducing 
retarding admixture.  

 
3.7   FINISH OF FORMED SURFACES:  
 

A.    Rough Form Finish: For formed concrete surfaces not exposed-to-view in the finish work 
or by other construction, unless otherwise indicated.  This is the concrete surface having 
texture imparted by form facing material used, with tie holes and defective areas repaired 
and patched and fins and other projections exceeding 1/4" in height rubbed down or 
chipped off.  

 
B.    Smooth Form Finish: For formed concrete surfaces exposed-to-view, or that are to be 

covered with a coating material applied directly to concrete, or a covering material applied 
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directly to concrete, such as waterproofing, dampproofing, painting or other similar system.  
This is as-cast concrete surface obtained with selected form facing material, arranged 
orderly and symmetrically with a minimum of seams.  Repair and patch defective areas 
with fins or other projections completely removed and smoothed.  

 
C.    Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed 

surfaces occurring adjacent to formed surfaces, strike-off smooth and finish with texture 
matching adjacent formed surfaces.  Continue final surface treatment of formed surfaces 
uniformly across adjacent unformed surfaces unless otherwise indicated.  

 
3.8 SLAB FINISHES:  
 

A.    Float Finish:  
 

1.    Apply float finish to slab surfaces to receive trowel finish and other finishes 
specified.  

2.    After screeding, consolidating, and leveling concrete slabs, do not work surface 
until ready for floating.  Begin floating when surface water has disappeared, or 
when concrete has stiffened sufficiently to permit operation of power-driven floats, 
or both.  Consolidate surface with power-driven floats, or by hand-floating if area 
is small or inaccessible to power units.  Finish surfaces to tolerances of F(f) 18 
(floor flatness) and F(l) 15 (floor levelness) measured according to ASTM E 1155.  
Cut down high spots and fill low spots.  Uniformly slope surfaces to drains.  
Immediately after leveling, refloat surface to uniform, smooth, granular texture.  

 
B.  Trowel Finish:  

 
1.    Apply where exposed-to-view, and where slab surfaces are to be covered with tile, 

paint, resilient flooring, carpet, or other thin film finish coating system.  
2.    After floating, begin first trowel finish operation using a power-driven trowel.  

Begin final troweling when surface produces a ringing sound as trowel is moved 
over surface.  Consolidate concrete surface by final hand-troweling operation, free 
of trowel marks, uniform in texture and appearance, and finish surfaces to 
tolerances of F(f) 20 (floor flatness) and F(l) 17 (floor levelness) measured 
according to ASTM E 1155.  Grind smooth surface defects which would telegraph 
through applied floor covering.  

 
C. Trowel And Fine Broom Finish: Where tile is to be installed with thin-set mortar, apply 

trowel finish as specified, then immediately follow with slightly scarifying surface by fine 
brooming.  

 
D.    Non-Slip Broom Finish: Apply at exterior concrete steps, ramps, walks, and mowing strips, 

and as indicated; specified in Section 02515. 
 

E.    Concrete Sealer: Comply with manufacturer's instructions.  
 

F. Concrete Stain: Comply with manufacturer's instructions. 
 
3.9 CONCRETE CURING AND PROTECTION:  
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A.    General:  Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures; maintain concrete above 50°F.  Start initial curing as soon as free water has 
disappeared from concrete surface after placing and finishing.  Weather permitting, keep 
continuously moist for not less that 7 days.  Begin final curing procedures immediately 
following initial curing and before concrete has dried.  Continue final curing for at least 7 
days in accordance with ACI 301 procedures.  Avoid rapid drying at end of final curing 
period.  

 
B.    Curing Methods:  Perform curing of concrete by moist curing, by moisture-retaining cover 

curing, and by combinations thereof, as specified.  
 

1.    Provide moisture curing by keeping concrete surface continuously wet by covering 
with water, by water-fog spray, or by covering concrete surface with specified 
absorptive cover, thoroughly saturating cover with water and keeping continuously 
wet.  Place absorptive cover to provide coverage of concrete surfaces and edges, 
with 4" lap over adjacent absorptive covers.  

2.    Provide moisture-cover curing by covering concrete surface with moisture-
retaining cover for curing concrete, placed in widest practicable width with sides 
and ends lapped at least 3" and sealed by waterproof tape or adhesive.  Immediately 
repair any holes or tears during curing period using cover material and waterproof 
tape.  

3. Provide curing and sealing compound on exterior slabs, walks, and curbs, as 
follows:  

 
a.    Apply specified curing and sealing compound to concrete slabs as soon as 

final finishing operations are complete (within 2 hours).  Apply uniformly 
in continuous operation by power-spray or roller in accordance with 
manufacturer's directions.  Recoat areas subjected to heavy rainfall within 
3 hours after initial application.  Maintain continuity of coating and repair 
damage during curing                      period.  

b.    Use membrane curing compounds that will not affect surfaces to be 
covered with finish materials applied directly to concrete.  

 
C. Curing Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, 

supported slabs, and other similar surfaces, by moist curing with forms in place for full 
curing period or until forms are removed.  If forms are removed, continue curing by 
methods specified above, as applicable.  

 
D.    Curing Unformed Surfaces:  Cure unformed surfaces, such as slabs, floor toppings, and 

other flat surfaces by application of appropriate curing compound.  Final cure concrete 
surfaces to receive finish flooring by moisture-retaining cover, unless otherwise directed.  
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3.10   REMOVAL OF FORMS:   
 

A.    Formwork not supporting weight of concrete, such as sides of beams, walls, columns, and 
similar parts of work, may be removed after cumulatively curing at not less than 50°F for 
24 hours after placing concrete, provided concrete is sufficiently hard to not be damaged 
by form-removal operations, and provided curing and protection operations are maintained.  

 
B.    Formwork supporting weight of concrete, such as beam soffits, joists, slabs, and other 

structural elements, may be removed after 14 days if concrete has attained at least 75% of 
design minimum compressive strength of in-place concrete by testing field-cured 
specimens representative of concrete location or members.  

 
3.11 REUSE OF FORM:  
 

A. Clean and repair surfaces of forms to be reused in work.  Split, frayed, delaminated or 
otherwise damaged form material will not be acceptable for exposed surfaces.  Apply new 
form-coating compound as specified for new formwork.  

 
B.    When forms are extended for successive concrete placement, thoroughly clean surfaces, 

remove fins and laitance, and tighten forms to close joints.  Align and secure joint to avoid 
offsets.  Do not use "patched" forms for exposed concrete surfaces except as acceptable to 
Architect.  

 
3.12 MISCELLANEOUS ITEMS:  
 

A.    Filling  In:  Fill in holes and openings left in concrete for the passage of work by other 
trades after their work is in place.  Mix, place, and cure concrete to blend with in-place 
construction. Provide all other miscellaneous concrete filling required to complete work. 

  
B.    Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still 

green and by steel-troweling surfaces to hard, dense finish and corners, intersections, and 
terminations slightly rounded.  

 
C.    Equipment Bases and Foundations: Provide machine and equipment bases and 

foundations.  Set anchor bolts for machines and equipment to template at correct elevations, 
complying with certified diagrams or templates of manufacturer furnishing machines and 
equipment.  

 
3.13  CONCRETE SURFACE REPAIRS:   
 

A.    Repair and patch defective areas with cement mortar of the same type and class as the 
original concrete, immediately after removal of forms.  Cut out honeycomb, rock pockets, 
voids over 1/2" diameter, and holes left by tie rods and bolts, down to solid concrete but in 
no case to a depth of less than 1".  Make edges of cuts perpendicular to the concrete surface, 
before placing cement mortar in the same manner as adjacent concrete.  Proprietary 
patching compounds may be used when acceptable to Architect.  

 
1.    Smooth, Exposed-To-View Surfaces:  Blend cements so that, when dry, patching 

mortar will match color of surrounding concrete.  Provide test areas at 
inconspicuous location to verify mixture and color match before proceeding with 
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patching.  Compact mortar in place and strike-off slightly higher than surrounding 
surface.  

2.    Concealed Formed Surfaces:  Repair defects that adversely affect the durability of 
the concrete.  If defects cannot be repaired remove and replace the concrete.  

3.    Other repair methods may be used, subject to acceptance by Architect.  
 
3.14   FIELD SAMPLING AND TESTING:   
 

A.    The following samples and tests will be performed by an independent testing laboratory 
approved by Owner and Architect.  Refer to paragraph 1.4 C. for responsibility for payment 
of tests.  

 
B.    Samples:  

 
1.    Field samples shall be made and cured in accordance with ASTM C 31, for each 

concrete strength, at the rate of 4 test cylinders and one slump test for each 50 
cubic yards of concrete from each day's pour.  In accordance with ASTM C 173 
Volumetric Method, or ASTM C 231 Pressure Method, make air content check for 
each set of test cylinders.  Air content and slump shall be checked and recorded at 
both truck discharge and point of placement for pumped concrete from the first 
load each day.  

2.    Test cylinders as follows: One at 7 days, two at 28 days, and reserve the remaining 
for testing after a longer period as required by Architect, if the 28 day tests do not 
meet the required strength.  

3.    The taking of samples from small pours of 10 cubic yards or less may be omitted 
at the discretion of the Architect.  

4.    Additionally, test slump every 25 cu. yds, recording location for report.  
5.    When early form removal is requested, field cure cylinders tested at 7 or less days 

to determine sufficient strength.  
 

C. Testing:  
 

1.    Where average strength of any group of 3 cylinders falls below the minimum 
compressive strength or if individual cylinder falls more than 500 psi below 
minimum compressive strength specified, the Architect shall have the right to 
require that test specimens be cut from the structure.  Specimens shall be selected 
by Architect from location in structure represented by test specimen or specimens 
which failed.  

2.    Specimens shall be secured, prepared, and tested in accordance with ASTM C 42, 
within a period of 60 days after placing concrete.  

3.    Concrete shall be considered to meet the strength requirement of this specification 
if it meets the strength requirements of paragraph 5.6.4 of ACI 318.  

4.   Should laboratory analysis indicate that the proper concrete mix has not been used 
by the Contractor, all such concrete poured using the improper mix shall be subject 
to rejection.  

5.    The cost of cutting specimens from the structure, patching the resulting holes, and 
making the laboratory analysis shall be borne by the Contractor.  

6.    The holes from which the cored samples are taken shall be packed solid with no 
slump concrete proportioned in accordance with the ACI 211 "Recommended 
Practice for Selecting Proportions of No-Slump Concrete".  The patching concrete 
shall have the same design strength as the specified concrete.  
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7.    If any of the specimens cut from the structure fail to meet the requirements outlined 
in paragraph 5.6.4 of ACI 318, the Architect shall have the right to require any and 
all defective concrete to be replaced, and all costs resulting therefrom shall be 
borne by the Contractor.  

 
D.    Contractor Sampling:  In addition to the slump tests specified above, the contractor shall 

keep a cone (mold) and rod apparatus on the job site for random testing of batches.  When 
concrete does not meet the specified slump requirements, and when directed by the 
Architect, immediately perform a slump test in accordance with ASTM C 143.  Concrete 
not meeting the slump requirements shall be removed from the job site.  

 
3.15 PROTECTION:  
 

A.    No wheeling, working, or walking on finished surfaces will be allowed for 16 hours after 
the concrete is placed.  

 
B.   Provide plywood or other acceptable protective cover at all traffic areas throughout the job.  

 
C.    Protect exposed concrete floors, steps, and walks from paint and other materials or 

equipment which may mar or damage these surfaces.  
 
3.16   CLEAN-UP 
 

A. Do not allow debris to accumulate.  Clean up all concrete and cement materials, equipment 
and debris upon completion of any portion of the concrete work, and upon completion of 
entire cast-in-place concrete work.  

 
 
 
END OF SECTION 033000 
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SECTION 033010 –CAST-IN-PLACE ARCHITECTURAL CONCRETE  

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 Architectural Cast-in-Place Concrete including formwork, reinforcement, 
concrete materials, mixture design, placement procedures, and finishes, for the following: 
1. Tinted concrete walls 

B. Related Requirements: 

1. Section 033000 "Cast-in-Place Concrete" for concrete footings. 
2. Section 321313 “Concrete Paving” for walkways, sidewalks and curbs 
3. Section 321373 "Concrete Paving Joint Sealants"  

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of blended 
hydraulic cement, fly ash, slag cement, and other pozzolans. 

B. W/C Ratio: The ratio by weight of water to cementitious materials. 

C. Cast-in-Place Architectural Concrete: Formed concrete that is exposed to view on surfaces of 
completed structure and that requires special concrete materials, formwork, placement, or finishes 
to obtain specified architectural appearance. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Initial Selection:  
1. For each type of product, ingredient, or admixture requiring color selection. 

C. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when 
characteristics of materials, project conditions, weather, test results, or other circumstances 
warrant adjustments. 

D. Shop drawings 
1. Shop Drawings: Drawing showing layout of all cast-in-place concrete and details of key 

elements, including dimensions, profiles, joint layout and coordination with other finishes. 
a. Joint Layout: Indicate proposed construction, control and expansion joints, for 

approval of Architect or Landscape Architect. 
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2. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and 
placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent 
bar diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop 
spacing, and supports for concrete reinforcement. 
 

3. Formwork Shop Drawings: Show formwork construction of exposed Cast-In-Place 
Concrete, including form-facing joint, rustications, construction joints, form sealant 
details, form tie locations and patterns, inserts and embedments, cutouts, cleanout panels, 
and other items that visually affect cast-in-place concrete. 
 

4. Placement Schedule: Submit concrete placement schedule before start of placement 
operations. Include locations of all joints, including construction joints. Architect shall 
review placement schedule and adjust as needed. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  
1. For qualified Installer 
2. For qualified ready-mix concrete manufacturer. 

B. Material Certificates: For the following, from manufacturer: 

1. Cementitious materials. 
2. Steel reinforcement and reinforcement accessories. 
3. Fiber reinforcement. 
4. Admixtures. 
5. Curing compounds. 
6. Applied finish materials. 
7. Bonding agent or epoxy adhesive. 
8. Joint fillers. 

C. Material Test Reports: For each of the following: 

1. Aggregates 

D. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Installer shall have successfully installed 3 projects in the last 5 years. 
Provide 3 projects and 3 client contact names and phone numbers for approval. 

B. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C 94/C 94M requirements for production 
facilities and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities" (Quality Control Manual - Section 3, "Plant Certification 
Checklist"). 
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C. Testing Agency Qualifications: An independent agency, acceptable to authorities having 
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 

D. Source Limitations: Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from 
single source from single manufacturer. 

E. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate 
aesthetic effects and set quality standards for materials and execution. Mockups shall be full-
thickness sections of concrete to demonstrate typical joints; surface finish, texture, and color; 
curing; and standard of workmanship. 
1. Build mockups in location as directed by Architect and of the size indicated 

a. Concrete wall – 12” length x full width x full depth. 
2. Mockups will not be part of final work. 
3. If mockups are not approved, the mockup shall be redone until approval by Landscape 

Architect.  
4. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Landscape Architect specifically approves such 
deviations in writing. 

F. Slip resistance of all horizontal surfaces: 
1. Min. friction factor (static)   Surface 

    .6     Level  
    .8     Ramps 

G. PAVING TOLERANCES 
1. Comply with tolerances in ACI 117 and as follows: 

 
a. Elevation: 1/4 inch  
b. Thickness: Plus 1/4  inch, minus 1/4 inch. 
c. Surface: Gap below 10-feet long; unleveled straightedge not to exceed 1/4 inch. 
d. Installed surface shall not have more than 1/8” difference from adjacent surface or 

utility cover.  
e. Vertical surfaces shall be plumb, with maximum deviation of 1/16”.Min 
f. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 1/4  inch 

per 12 inches of tie bar. 
g. Lateral Alignment and Spacing of Dowels: 1 inch  
h. Vertical Alignment of Dowels: 1/4 inch  
i. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 1/4 

inch per 12 inches of dowel. 
j. Joint Spacing: 1/2”  of intended alignment (or 3” for locations with no intended 

alignment) 
k. Contraction Joint Depth: Plus 1/4 inch, no minus. 
l. Joint Width: Plus 1/8 inch no minus. 

1.7 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified independent testing agency to perform 
preconstruction testing on concrete mixtures. 
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1.8 FIELD CONDITIONS 

A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required. Contractor is 
required to meet all safety requirements for traffic control. 

B. Cold-Weather Concrete Placement: Protect concrete work from physical damage or reduced 
strength that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1 and 
the following: 

1. When air temperature has fallen to or is expected to fall below 40 deg F uniformly heat 
water and aggregates before mixing to obtain a concrete mixture temperature of not less 
than 50 deg F and not more than 80 deg F at point of placement. 

2. Do not use frozen materials or materials containing ice or snow. 
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in design mixtures. 

C. Hot-Weather Concrete Placement: Comply with ACI 301 and as follows when hot-weather 
conditions exist: 

1. Cool ingredients before mixing to 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 in total amount of mixing water. Using liquid 
nitrogen to cool concrete is Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap, so steel temperature will not exceed 
ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 
subgrade moisture uniform without standing water, soft spots, or dry areas. 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with ACI 301 unless otherwise indicated. 

2.2 FORMS 

A. Vertical applications  

Form Materials for vertical applications including walls:  
1. For vertical concrete surfaces exposed to view, unless otherwise noted, forms shall impart 

a smooth uniform appearance to the concrete without mottles and color variations caused 
by non-uniform absorption of moisture or chemical reaction. 

2. Concrete surfaces not exposed to view shall have a smooth uniform appearance.  
3. Textures: Except as noted under Concrete Finishes, the forms will be smooth and impart 

no texture to surface of concrete. All horizontal surfaces shall have a light broom concrete 
finish that will meet the required slip resistance. 

4. Provide formwork for Architectural Grade concrete with the intent to provide a smooth, 
glossy finish, upon removal of the form, with no patching, stoning or other form of repair. 
Wash only. 
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B. See Section 323313 Concrete Paving for formwork for horizontal applications including paving 
and curbs. 

C. Vertical form joints are to be plumb and horizontal joints level. Fasten all contact material to 
supports with fasteners arranged in a symmetrical pattern. Fasteners shall be aligned horizontally 
and vertically 

D. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, 
or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete 
surfaces. 

2.3 STEEL REINFORCEMENT 

A. Epoxy-Coated Reinforcing Bars: ASTM A 775/A 775M or ASTM A 934/A 934M; with 
ASTM A 615/A 615M, Grade 60 deformed bars. 

B. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 zinc coated (galvanized) after fabrication 
according to ASTM A 767/A 767M, Class I coating. Cut bars true to length with ends square and 
free of burrs. 

C. Epoxy-Coated, Joint Dowel Bars: ASTM A 775/A 775M; with ASTM A 615/A 615M, Grade 60 
(Grade 420) plain-steel bars. 

D. Tie Bars: ASTM A 615/A 615M, Grade 60 (Grade 420); deformed. 

E. Hook Bolts: ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6), internally and 
externally threaded. Design hook-bolt joint assembly to hold coupling against paving form and 
in position during concreting operations, and to permit removal without damage to concrete or 
hook bolt. 

F. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars, welded-wire reinforcement, and dowels in place. Manufacture bar supports 
according to CRSI's "Manual of Standard Practice" from steel wire, plastic, or precast concrete 
of greater compressive strength than concrete specified, and as follows: 

1. Equip wire bar supports with sand plates or horizontal runners where base material will not 
support chair legs. 

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire 
bar supports. 

G. Zinc Repair Material: ASTM A 780/A 780M. 

2.4 CONCRETE MATERIALS 

A. Cementitious Materials: Use the following cementitious materials, of same type, brand, and 
source throughout Project: 

1. Portland Cement: ASTM C 150/C 150M, gray portland cement Type II 
2. Fly Ash: ASTM C 618, Class C 
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B. Normal-Weight Aggregates: ASTM C 33/C 33M, Class 3M coarse aggregate or better, graded. 
Provide aggregates from a single source. 

1. Maximum Coarse-Aggregate Size: 3/4 inch nominal. 
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

C. Water: ASTM C 94/C 94M and potable. 

2.5 ADMIXTURES 

A. Air-Entraining Admixture: ASTM C 260 

B. Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other 
admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of 
cementitious material. Do not use calcium chloride or admixtures containing calcium chloride. 

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 
2. Retarding Admixture: ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G. 
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II. 

C. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-set 
accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a 
protective barrier and minimizing chloride reactions with steel reinforcement in concrete. 
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. BASF Construction Chemicals - Building Systems; Rheocrete 222+. 
b. Cortec Corporation; MCI- [2000] [2005NS]. 
c. Grace Construction Products, W. R. Grace & Co.; DCI-S. 
d. Sika Corporation; FerroGard 901. 

D. Color Pigment: ASTM C 979/C 979M, synthetic mineral-oxide pigments or colored water-
reducing admixtures; color stable nonfading, and resistant to lime and other alkalis. 
1. Color: Integral color to match architect’s sample, Chromix from Scofield 

http://www.scofield.com/ 1-800-800-9900 or approved equal. 
2. Pigmented Mineral Dry-Shake Color Hardener: Factory-packaged, dry combination of 

portland cement, graded quartz aggregate, color pigments, and plasticizing admixture. Use 
color pigments that are finely ground, nonfading mineral oxides interground with cement. 
a. Color: shall match integral color of concrete.  
b. Type: Lithochrome Color Hardener, as supplied by Scofield 

http://www.scofield.com/ 1-800-800-9900 or approved equal. 

2.6 WATER: Potable and complying with ASTM C 94/C 94M. 

2.7 RELATED MATERIALS 

A. Joint Fillers: ASTM D 1751, asphalt-saturated cellulosic fiber in preformed strips. 

http://www.scofield.com/
http://www.scofield.com/
http://www.scofield.com/
http://www.scofield.com/
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2.8 CONCRETE MIXTURES 

A. Prepare design mixtures for each type and strength of concrete, and as determined by either 
laboratory trial mixtures or field test data, proportioned according to ACI 301. 

 
1. Footings / Walls: Proportion normal-weight concrete mixture as follows: 

a. Minimum Compressive Strength: 4000 psi at 28 days. 
b. Maximum Water-Cementitious Materials Ratio: 0.50. 
c. Slump Limit: 3 inches 
d. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery.  

2. Slabs-on-Grade: Proportion normal-weight concrete mixture as follows: 
a. Minimum Compressive Strength: 3200 psi at 28 days. 
b. Minimum Cementitious Materials Content: 470 lb/cu. yd. 
c. Slump Limit: 3 inches 
d. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery 

 

2.9 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.10 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 
94M and furnish batch ticket information. 
1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 

1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for 
dimensional, grading, and elevation tolerances. 

B. Proof-roll prepared subbase surface below to identify soft pockets and areas of excess yielding, 
or as directed by engineer. 

1. Completely proof-roll subbase in one direction and repeat in perpendicular direction. Limit 
vehicle speed to 3 mph  

2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing 
not less than 15 tons 

3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of [1/2 
inch according to requirements in Section 312000 "Earth Moving." 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Remove loose material from compacted subbase surface immediately before placing concrete. 

3.3 EDGE FORMS AND SCREED CONSTRUCTION 

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, 
grades, and elevations. Install forms to allow continuous progress of work and so forms can 
remain in place at least 24 hours after concrete placement. 

B. Clean forms after each use and coat with form-release agent to ensure separation from concrete 
without damage. 

3.4 STEEL REINFORCEMENT INSTALLATION 

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 
supporting reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials. 

C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during 
concrete placement. Maintain minimum cover to reinforcement. 

D. Install welded-wire reinforcement in lengths as long as practicable. Lap adjoining pieces at least 
one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent continuous 
laps in either direction. 

E. Zinc-Coated Reinforcement: Use galvanized-steel wire ties to fasten zinc-coated reinforcement. 
Repair cut and damaged zinc coatings with zinc repair material. 

F. Epoxy-Coated Reinforcement: Use epoxy-coated steel wire ties to fasten epoxy-coated 
reinforcement. Repair cut and damaged epoxy coatings with epoxy repair coating according to 
ASTM D 3963/D 3963M. 

G. Install fabricated bar mats in lengths as long as practicable. Handle units to keep them flat and 
free of distortions. Straighten bends, kinks, and other irregularities, or replace units as required 
before placement. Set mats for a minimum 2-inch overlap of adjacent mats. 

3.5 JOINTS 

A. General: Form construction, isolation, and contraction joints and tool edges true to line, with faces 
perpendicular to surface plane of concrete. Construct transverse joints at right angles to centerline 
unless otherwise indicated. 

1. When joining existing paving, place transverse joints to align with previously placed joints 
unless otherwise indicated. 

B. Construction Joints: Set construction joints at side and end terminations of paving and at locations 
where paving operations are stopped for more than one-half hour unless paving terminates at 
isolation joints. 



CAST-IN-PLACE ARCHITECTURAL CONCRETE 033010 - 9 

1. Continue steel reinforcement across construction joints unless otherwise indicated. Do not 
continue reinforcement through sides of paving strips unless otherwise indicated. 

2. Provide tie bars at sides of paving strips where indicated. 
3. Butt Joints: Use bonding agent at joint locations where fresh concrete is placed against 

hardened or partially hardened concrete surfaces. 
4. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with keys 

unless otherwise indicated. Embed keys at least 1-1/2 inches into concrete. 
5. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. 

Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one 
side of joint. 

C. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs, 
catch basins, manholes, inlets, structures, other fixed objects, and where indicated. 

1. Locate expansion joints at intervals of 50 feet unless otherwise indicated. 
2. Extend joint fillers full width and depth of joint. 
3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if 

joint sealant is indicated. 
4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated. 
5. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or 

clip joint-filler sections together. 
6. During concrete placement, protect top edge of joint filler with metal, plastic, or other 

temporary preformed cap. Remove protective cap after concrete has been placed on both 
sides of joint. 

D. Control Joints: Form weakened-plane control joints, sectioning concrete into areas as indicated. 
Construct control joints for a depth equal to at least one-fourth of the concrete thickness, as 
follows, to match jointing of existing adjacent concrete paving: 
1. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive or 

diamond-rimmed blades. Cut 1/8-inch wide joints into concrete when cutting action will 
not tear, abrade, or otherwise damage surface and before developing random contraction 
cracks. 

E. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an 
edging tool to a 1/4-inch radius. Repeat tooling of edges after applying surface finishes. Eliminate 
edging-tool marks on concrete surfaces, or install as per approved mockup. 

3.6 CONCRETE PLACEMENT 

A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and 
items to be embedded or cast-in. 

B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing concrete. 
Do not place concrete on frozen surfaces. 

C. Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not 
place concrete around manholes or other structures until they are at required finish elevation and 
alignment. 

D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete. 
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E. Do not add water to concrete during delivery or at Project site. Do not add water to fresh concrete 
after testing. 

F. Deposit and spread concrete in a continuous operation between transverse joints. Do not push or 
drag concrete into place or use vibrators to move concrete into place. 

G. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by 
hand spading, rodding, or tamping. 

1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal 
vibrator. Keep vibrator away from joint assemblies, reinforcement, or side forms. Use only 
square-faced shovels for hand spreading and consolidation. Consolidate with care to 
prevent dislocating reinforcement, dowels and joint devices. 

H. Screed paving surface with a straightedge and strike off. 

I. Commence initial floating using bull floats or darbies to impart an open-textured and uniform 
surface plane before excess moisture or bleedwater appears on the surface. Do not further disturb 
concrete surfaces before beginning finishing operations or spreading surface treatments. 

J. Curbs and Gutters: Use design mixture for automatic machine placement. Produce curbs and 
gutters to required cross section, lines, grades, finish, and jointing. 

K. Slip-Form Paving: Use design mixture for automatic machine placement. Produce paving to 
required thickness, lines, grades, finish, and jointing. 

1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of slip-
form paving machine during operations. 

3.7 FLOAT FINISHING 

A. General: Do not add water to concrete surfaces during finishing operations. 

B. Float Finish: Begin the second floating operation when bleedwater sheen has disappeared and 
concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven 
floats or by hand floating if area is small or inaccessible to power units. Finish surfaces to true 
planes. Cut down high spots and fill low spots. Refloat surface immediately to uniform granular 
texture. 
1. Horizontal surfaces - Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom 

across float-finished concrete surface, perpendicular to line of traffic, to provide a uniform, 
fine-line texture. 

3.8 CONCRETE PROTECTION 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. 

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. 
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C. Formed Surfaces: Cure formed concrete surfaces. If forms remain during curing period, moist 
cure after loosening forms. If removing forms before end of curing period, continue curing for 
the remainder of the curing period. 

D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces, 
including floors and slabs, concrete floor toppings, and other surfaces. 

E. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 
1. 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 hours after initial application. Maintain continuity of coating and repair 
damage during curing period. 

3.9 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Testing Services: Testing and inspecting of composite samples of fresh concrete obtained 
according to ASTM C 172/C 172M shall be performed according to the following requirements: 

1. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or fraction 
thereof of each concrete mixture placed each day. 

a. When frequency of testing will provide 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/C 143M; 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/C 231M, pressure method; 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/C 1064M; one test hourly when air temperature is 
40 deg F and below and when it is 80 deg F and above, and one test for each composite 
sample. 

5. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one set of 
three standard cylinder specimens for each composite sample. 

6. Compressive-Strength Tests: ASTM C 39/C 39M; test one specimen at seven days and two 
specimens at 28 days. 

a. A compressive-strength test shall be the average compressive strength from two 
specimens obtained from same composite sample and tested at 28 days. 

C. Strength of each concrete mixture will be satisfactory if 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. 

D. Test results shall be reported in writing to Landscape Architect & Architect, 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 
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strength at 28 days, concrete mixture proportions and materials, compressive breaking strength, 
and type of break for both 7- and 28-day tests. 

E. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be 
permitted by Architect but will not be used as sole basis for approval or rejection of concrete. 

F. 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 Architect. 

G. Concrete paving will be considered defective if it does not pass tests and inspections. 

H. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

I. Prepare test and inspection reports. 

3.10   REPAIR AND PROTECTION 

A. Remove and replace concrete paving that is broken, damaged, or defective or that does not comply 
with requirements in this Section. Remove work in complete sections from joint to joint unless 
otherwise approved by Landscape Architect. 

B. Drill test cores, where directed by Landscape Architect or Architect, when necessary to determine 
magnitude of cracks or defective areas. Fill drilled core holes in satisfactory paving areas with 
portland cement concrete bonded to paving with epoxy adhesive. 

C. All patches and corrections to be approved by Landscape Architect in advance of installation. 

D. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after 
placement. When construction traffic is permitted, maintain paving as clean as possible by 
removing surface stains and spillage of materials as they occur. 

E. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep 
paving not more than two days before date scheduled for Substantial Completion inspections. 

END OF SECTION 321313 
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SECTION 042000 - UNIT MASONRY 
 
PART 1 - GENERAL 
 
1.1 REQUIREMENTS: 
 

A. Unit Masonry Standard: 
 

1. ACI 530/530.1-13 “Building Code Requirements and Specifications for Masonry 
Structures and Companion Commentaries.” 

2. ASCE 6-11 “Specification for Masonry Structures”. 
 

B. Wall Sleeves:  General Contractor shall furnish and masonry contractor shall install all 
sleeves in masonry wall construction for mechanical, electrical, and plumbing 
penetrations.  Coordinate with applicable mechanical, electrical, and plumbing drawings 
and specification sections for specific requirements concerning sleeving. 

 
C. Water Repellents:  Refer to Section 071900 – Water Repellents. 

 
D. Stone Veneer:  Refer to Section 042200 – Architectural Stone Veneer. 

 
1.2 SUBMITTALS 
 

A. Submittals:  In addition to product data for each different masonry accessory, and 
manufactured product indicated, submit the following: 

 
1. Material certificates for each different masonry product required. 
2. Material test reports from a qualified independent testing laboratory for mortar 

and grout mixes. 
 
PART 2 - PRODUCTS 
 
1.1 PRODUCTS: 
 

A. Basis of Design Exterior Brick: 
 

1. Dark Ironspot Modular Smooth texture brick material – Endicott.  (Refer to 
Section 012100 – ALLOWANCES, Allowance No. 3.) 

 
B. Mortar and Grout Materials:  As follows: 

 
1. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for 

cold-weather construction.  Provide natural color or white cement as required to 
produce required mortar color.  Color to be selected by the Architect later from 
the Manufacturer’s full line of grout and mortar colors. 

2. Masonry Cement:  ASTM C 91, Type II. 
3. Hydrated Lime:  ASTM C 207, Type S. 
4. Aggregate for Mortar:  ASTM C 144, except for joints less than 1/4 inch use 

aggregate graded with 100 percent passing the No. 16 sieve. 
5. Grout:  3,000 psi, ASTM C476. 
6. Water:  Clean and potable. 
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7. Aggregate for Grout:  ASTM C-404. 
8. Fine Aggregate:  ASTM C-404. 
9. Bonding Agent:  Protect Industries ”Proweld-D”, W.R. Grace Company, or 

approved equal. 
10. Mortar Mix - Shall be Foremans as manufactured by Arkansas Cement 

Corporation in containers of known capacity and mixed in a manner so that 
specified proportions shall be consistently maintained. 

 
C. Mortar Preparation: 

 
1. Proportioning:  Conform to requirement of "Mortar for Unit Masonry", ASTM 

C-270, Type N, minimum compressive strength of 750 p.s.i.  Grout, for concrete 
masonry, shall be proportioned by weight as follows, with water added to 
produce proper consistency for pouring without segregation of materials: 

 
a. Fine Grout:  1 part Portland Cement, 2 to 2-1/2 parts fine aggregate. 
b. Course Grout:  1 part Portland Cement, 2-1/2 parts fine aggregate and 1 

to 2 parts coarse aggregate. 
 

2. Mixing:  Mix in strict accordance with manufacturer's latest printed instructions.  
Measurement of materials shall be such that specified proportions can be 
controlled and accurately and consistently maintained.  Mix materials together in 
a batch mixer for a minimum period of two minutes dry and three minutes wet, 
using the quantity of water required to obtain the desired workability.  Material 
that has partially set shall not be retempered or used.  Mix only as much mortar 
as can be used in one hour after water has been first mixed into the batch. 

 
2.2 ACCESSORIES 
 

A. Ties and Anchors, General:  Comply with requirements for metal and size of referenced 
unit masonry standard and the following: 

 
1. Galvanized Carbon Steel Wire:  ASTM A 82, coating class as required by 

referenced unit masonry standard for application indicated, wire diameter as 
indicated. 

2. All masonry ties shall be hot-dip galvanized. 
 

B. Adjustable Anchors for Connecting Masonry to Structural Framework:  Two-piece 
assemblies as described below, wire diameter as indicated: 

 
1. For Anchorage to Steel Framework:  Crimped 1/4-inch-diameter wire anchor 

section for welding to steel and triangular wire tie section sized to extend within 
1 inch of masonry face.  Spacing of ties is to be 16” o.c. each way. 

 
C. All anchors shall meet criteria for Seismic Design Category C. 

 
D. Rigid Anchors:  Provide straps of form, thickness, and length indicated. 

 
  



UNIT MASONRY 042000 - 3 

E. Miscellaneous Anchors:  As follows: 
 

1. 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, length, and configuration indicated. 

 
2. Veneer Anchoring System: Pos-I-Tie® veneer anchoring system for metal stud 

wall construction as manufactured by Heckman Building Products, Inc., Melrose 
Park, IL (800-621-4140), www.heckmananchors.com, or approved equivalent 
system. Anchoring system shall consist of corrosion resistant, self-drilling, self 
sealing screws with slotted barrel for differential movement and vertical 
adjustment of triangular wire ties. Furnish and install Heckman No. 610 Thermal 
Grip® CI insulation fasteners, or approved equal, for use with continuous 
insulation. Furnish and install Heckman Pos-I-Tie® ThermalClip® at all wire 
ties to create break in thermal transfer between wire tie and anchor screw. 

3. Veneer Wire Ties: Double Pintle Wire Ties, 3/16” diameter, hot-dip galvanize 
after fabrication, as manufactured by Heckman Building Products, Inc., Melrose 
Park, IL or approved equal.  

 
F. Embedded Flashing Materials 

 
1. Thru-Wall Flashing: Flexible sheet flashing formulated from virgin polyvinyl 

chloride (PVC) with plasticizers and other modifiers to remain flexible and 
waterproof in concealed masonry applications, black in color, 30 mils minimum 
thickness, “Nervastral 300” as manufactured by Nervastral, Inc., Greenwich, CT 
(203-622-6030), www.nevastral.com, or approved equal. 

 
G. Miscellaneous Masonry Accessories 

 
1. Bond Breaker Strips: Asphalt-saturated organic roofing felt complying with 

ASTM D226, Type 1 (No. 15 asphalt felt.) 
2. Pre-Fabricated Weep Holes:  #342 Rectangular Plastic Weep Holes 3/8” X 1-

1/2” X 3-1/2” clear Butyrate as manufactured by Hohmann & Barnard, Inc., 
Hauppauge, NY, www.h-b.com,  or approved equal. Install at bottom of all 
exterior masonry veneer walls, at all thru-wall flashing locations, and at all shelf 
angles. Space at 24” o.c. 

3. Mortar Deflection Material: MortarTrap™ polyethylene mesh as manufactured 
by Hohmann & Barnard, Inc., Hauppauge, NY, or approved equal. Install 
continuously above all thru-wall flashing in all masonry veneer cavities to catch 
excess mortar droppings above weep holes to permit unobstructed drainage of 
cavity space. 

 
H. Masonry Cleaners:  Refer to Section 042200 – Architectural Stone Veneer. 

 
I. Mortar and Grout Mixes:  Do not add admixtures unless otherwise indicated.  Do not use 

calcium chloride in mortar or grout. 
 

1. Mortar for Unit Masonry:  ASTM C 270, Property Specification for job-mixed 
mortar and ASTM C 1142 for ready-mixed mortar. 

2. Limit cementitious materials in mortar to portland cement-lime. 
 

http://www.heckmananchors.com/
http://www.heckmananchors.com/
http://www.nevastral.com/
http://www.h-b.com/
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PART 3 - EXECUTION 
 
3.1 INSTALLATION - OVERVIEW 
 

A. Comply with referenced unit masonry standard and other requirements indicated 
applicable to each type of installation included in Project. 

 
B. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 

widths and for accurately locating 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. 

 
C. Lay up walls to comply with specified construction tolerances, with courses accurately 

spaced and coordinated with other construction.  Tool all exposed joints concave. 
 

D. Bond Pattern for Exposed Masonry:  Lay exposed masonry in running bond pattern; do 
not use units with less than nominal 4-inch horizontal face dimensions at corners or 
jambs. 

 
E. Built-In Work:  As construction progresses, build 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 grout, unless 
otherwise indicated. 

 
F. Keep cavities/air spaces clean of mortar droppings and other materials during 

construction.  Strike joints facing cavities/air spaces flush.  Install mortar deflection 
material at all through-wall flashings. 

 
G. Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, other 

obstructions to the downward flow of water in the wall, and where indicated on the 
Drawings. 

 
H. Remove and replace loose, chipped, broken, stained, or otherwise damaged masonry 

units. 
 

I. Pointing:  During the tooling of joints, enlarge any voids or holes, except weep holes, and 
completely fill with mortar.  

 
J. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry by first 

removing large mortar particles by hand with wooden paddles and nonmetallic scrape 
hoes or chisels before proceeding as follows: 

 
1. Test cleaning methods on sample wall panel; leave 1/2 panel uncleaned for 

comparison purposes. 
2. Protect adjacent nonmasonry surfaces from contact with cleaner. 
3. Wet wall surfaces with water prior to application of cleaners; remove cleaners 

promptly by rinsing thoroughly with clear water. 
4. Refer to Section 042200 – Architectural Stone Veneer for specific cleaning 

instructions for Manufactured Stone Veneer. 
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3.2 INSTALLATION 
 

A. General: 
 

1. Generally all masonry veneer shall be laid in running bond.  Refer to drawings 
for locations of other coursing. 

2. Lay up all walls true to the lines and dimensions shown on the drawings.  Do not 
use chipped or broken units.  If any such units are discovered in the finished wall, 
the Architect may require their removal and replacement with new units at no 
additional cost to the Owner. 

3. Properly locate and provide for or build-in and/or grout all items required to be 
embedded in or pass-thru masonry in such a manner as to avoid cutting and 
patching.  Consult other trades in advance for requirements. 

4. Grout hollow metal frames full as masonry is laid.  Tool joint between frame and 
masonry same as for wall unless shown otherwise. 

5. All masonry veneer walls shall receive 3/8" tooled joint.  Verify joint treatment 
with sample panel approved by the Architect at the job site. 

6. When laid in running bond, keep head joints of alternate courses in straight 
vertical alignment.  Lay corners and reveals plumb and true.  Strike joint inside 
all chases and cavity walls. 

7. Maintain masonry work level so far as practicable.  Where wall and corners must 
be built to higher levels that adjacent wall, rack back at rate of one-half unit per 
course.  Toothing is not acceptable. 

 
B. Installation Specific 

 
1. Cut masonry units in exposed masonry with masonry saws.  Saws shall be kept 

on the job site at all times during masonry work.  Minimum length of any cut unit 
in exposed masonry work on-half unit length. 

2. Lay masonry in full bed of mortar, trowelled flat.  Form head joints by loading 
ends of unit with mortar and shoving into place, completely filling joint, without 
slushing. 

3. Work joints in masonry walls to minimum 3/8" thickness.  Cut joints flush, as 
mortar takes initial set, tool with 5/8" diameter round jointing tool, brush wall 
and tool again.  Compact mortar tightly on both sides of joint.  Head joint shall 
be same size and shape as bed joints.  Tool head joints after bed joints. 

4. Keep masonry as clean as possible as work progresses.  Remove mortar 
droppings on connecting or adjacent work before its final set. 

5. On completion, point up all exposed masonry, fill all holes and joints; remove 
loose mortar, cut out defective joints and re-point where necessary. 

 
3.3 PROTECTION: 
 

A. Lay no unit masonry work when outside air temperature is below 40 degrees F. unless 
suitable means are provided to heat the masonry materials and to protect the completed 
work from freezing for at least 48 hours.  No admixture shall be used to lower freezing 
point of mortar or grout, unless approved by the Architect. 
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B. Cover the top of unit masonry exposed to the weather at the end of each day or shut-
down period with a non-staining, waterproof cover.  Similarly, protection partially 
completed walls not being worked.  Overhang cover at least two (2) feet on each side of 
walls and securely anchor.  Brace of otherwise protect walls during erection as required 
to protect work from damage due to high winds or other causes. 

 
C. Protect newly erected in-place unit masonry construction when anticipated air 

temperature is as follows: 
 

1. 32 - 25 degrees Fahrenheit:  Cover completely for 48 hours after erection. 
2. 25 - 20 degrees Fahrenheit:  Cover completely with insulating blankets, 

providing wind breaks and heat sources each side of wall for 48 hours after 
erection. 

 
D. Protect unit masonry construction from direct exposure to wind and sun when erected in a 

ambient air temperature of 99 degrees Fahrenheit in the shade with relative humidity of 
less than 50%. 

 
 
 
 
END OF SECTION 042000 
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SECTION 31 23 00 -  SITE STRUCTURE EXCAVATION AND BACKFILL 
 
PART 1 – GENERAL 
 
1.0 In the event of conflict between the specifications and drawings, the drawings shall govern 
 
1.1 WORK INCLUDED 
 

A. Excavate for the following structures: 
 

1. Sanitary sewer manhole. 
2. Water distribution system. 
3. Drainage Structures. 

 
B. Shore and brace excavations as required. 

 
C. Backfill and compact structures to required elevations and densities. 

 
D. Dewater excavations. 

 
1.2 RELATED WORK 
 

A. Site Grading. 
 

B. Concrete Work. 
 

C. Sanitary sewer. 
 
D. Water Distrubution System 

 
1.3 PROTECTION 
 

A. Protect trees that are to remain, and other features remaining as part of final landscaping. 
 

B. Protect bench marks, site corner pins, and existing street paving against damage from 
equipment and vehicular or foot traffic. 

 
C. Protect excavations by shoring, bracing, sheet piling, underpinning, or other method, as 

required to prevent cave-ins or loose dirt from falling into excavations. 
 

D. Underpin adjacent structures, which may be damaged by excavation work, including 
service lines and pipe chases. 

 
E. Notify Contracting Officer of unexpected sub-surface conditions and discontinue work in 

area until Contracting Officer provides notification to resume work. 
 

F. Protect bottom of excavations and soil around and beneath foundations from frost or 
freezing and water inundation. 

 
G. Grade around excavations to prevent surface water run-off into excavated areas. 
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PART 2 - PRODUCTS 
 
2.1 SUITABLE BACKFILL MATERIALS 
 

A. Gravel:  Angular crushed natural stone free from shale, clay, friable materials, and debris. 
 

B. Pea Gravel:  Clean natural stone free from clay, shale, and organic matter. 
 

C. Sand:  Clean natural river or bank sand free from silt, clay, loam, friable or soluble  
materials, and organic matter. 

 
D. Under areas not to be paved:  Sub-soil free from roots, rock larger than 3 inches in size, 

and building debris. 
 

E. Under structures or areas to be paved:  Material meeting requirements for controlled fill 
as specified in Site Grading section and the Construciton Plans and Details. 

 
F. Drainage fill:  Evenly graded mixture of crushed stone or washed crushed or uncrushed 

gravel with 100% by weight passing a 1-1/2 inch sieve and not more that 5% by weight 
passing a No. 4 sieve. 

 
PART 3 - EXECUTION 
 
3.1 PREPARATION AND LAYOUT 
 

A. Establish extent of excavation by area and elevation;  designate and identify datum 
elevation. 

 
B. Set required lines and levels. 

 
C. Maintain bench marks, monuments and other reference points. 

 
3.2 UTILITIES 
 

A. Before starting excavation, establish location and extent of underground utilities 
occurring in work area. 

 
B. Notify utility companies of lines which are in the way of excavation. 

 
C. Protect existing utility lines to remain which pass through work area. 

 
D. Protect utility services uncovered by excavation. 

 
3.3 EXCAVATION 
 

A. Excavate sub-soil in accordance with lines and levels required for construction of the 
work, including space for forms, bracing and shoring, and to permit inspection. 

 
B. Do additional excavation only by written authorization of Contracting Officer. 
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C. Adjust pad footing depth when directed by Geotechnical Engineer to reach satisfactory 
bearing. 

 
D. Hand trim excavations and leave free from loose or organic material. 

 
E. Keep all excavations dry by pumping or draining water from the work. 

 
F. Pour footings the same day that excavations are made, and do not allow water to stand in 

excavated footing trench. 
 

G. When excavation is complete, allow Geotectechnical Engineer to inspect sub-soil bearing 
condition before placing concrete. 

 
H. Undercut unavoidably submerged footing excavations to unaltered soils. 

 
I. Fill over-excavated sub-soil for re-use where directed.  Remove excess or unsuitable 

excavated sub-soil from site. 
 

J. Do not interfere with normal 45 degree bearing splay of any foundation. 
 

K. Stockpile excavated sub-soil for re-use where directed.  Remove excess or unsuitable 
excavated sub-soil from site. 

 
L. Do not disturb soil within branch spread of existing trees or shrubs that are to remain. 

 
3.4 BACKFILLING 
 

A. Ensure areas to be backfilled are free from debris, snow, ice, and water, and that ground 
surfaces are not in a frozen condition. 

 
B. Backfill areas to grades, contours, levels, and elevations. 

 
C. Backfill systematically and as early as possible to allow maximum time for natural 

settlement and compaction. 
 

D. Compact backfill with mechanical tampers approved by Geotechnical Engineer. 
 

E. Place and compact backfill materials in continuous layers not exceeding 6 inches loose 
depth. 

 
F. Maintain optimum moisture content of backfill materials to attain required compaction 

density. 
 

G. Backfill free-standing structures on both sides at the same time in thin, equal layers to 
provide balanced pressures. 

 
H. Where temporary unbalanced pressures are liable to develop on walls, erect necessary 

shoring to counteract imbalance.  Leave in place until their removal is approved by 
Geotechnical Engineer. 

 
3.5 FILL TYPES AND COMPACTION 
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A. Backfill under areas not to be paved:  Compact with mechanical tampers until material is 

as firm and unyielding as the surrounding material undisturbed by excavation. 
 

B. Backfill in compacted fill and under paving areas:  Compact to top of subgrade to density 
requirements specified in Site Grading Section and as shown on the Construction 
Drawings and Details. 

 
C. Fill under landscaped areas:  Sub-soil to within 3 inches of finish grade elevation. 

 
3.6 SURPLUS MATERIALS 
 

A. Remove surplus excavation or backfill materials from site. 
 

B. Leave stockpile areas completely free of all excess fill materials.  
 
 
END OF SECTION 312300 
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SECTION 312333 - TRENCHING AND BACKFILLING  
 
PART 1 - GENERAL  
  
1.1  RELATED CONDITIONS  
  

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.  

 
B. In the event of conflict between the specifications and drawings, the drawings shall 

govern.  
  
1.2  QUALITY ASSURANCE  
  

A. Compaction:   ASTM D698.  
 

B. Contractor will hire an independent soils laboratory to conduct in place moisture-density 
tests to insure that all work complies with this specification.  

 
1. Notify Owner's representative at least 2 weeks prior to the anticipated date of 

testing.  
2. Contractor will pay additional cost if work is delayed due to his failure to notify 

Owner's agent as specified above.  
 

C. Comply with all aspects of “Construction Standards for Excavation” by State law and 
OSHA Safety and Health Standards 29 CFR 1928, subpart A, latest edition.  

  
1.3  JOB CONDITIONS  
  

A.  Verify location and existence of all underground utilities.  
 

1. Omission or inclusion of located utility items on drawings does not constitute 
nonexistence or definite location.  

2. Secure and examine local utility surveyor records for available location data.  
 

B.  Protect existing utilities from damage due to any construction activity.  
 

1.  Repair all damages to utility items.  
 

C. Avoid overloading. Keep surcharge sufficient distance back from edge of excavation to 
prevent slides or caving. Maintain and trim excavated materials in such a manner to be as 
little inconvenience as possible to public and adjoining property owners.  

 
D. Provide full access to public and private premises, to fire hydrants, at street crossings, 

sidewalks and other points as designated by Engineer to prevent serious interruption of 
travel.  
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PART 2 - PRODUCTS  
  
2.1  MATERIALS  
  

A.  Backfill material:  As approved by the City, Associated Utility Company or Civil 
Engineer.  

 
1. Free of rocks, tree roots, sod or other organic matter, and frozen material.  
2. Moisture content at time of placement: -1 to +3% of optimum moisture content, 

as specified in accordance with ASTM D698.  
  
PART 3 - EXECUTION  
  
3.1  GENERAL  
  

A. Remove and dispose of materials determined by the City, Associated Utility Company or 
Civil Engineer to be unsuitable.  

 
B. Trench, backfill and compact for all underground utilities.  

  
3.2  SHORING AND BRACING  
  

A. Contractor shall design (using a Professional Engineer registered in the State of Arkanas), 
install and provide as necessary to prevent cave-ins and slides, or as a protection for 
workmen in trenches and other excavation.  Shoring and bracing shall remain in place as 
long as required for safety and shall be removed only as backfill is placed.  Comply with 
all Municipal, State, and Federal requirements.  

  
3.3  TRENCH EXCAVATION  
  

A. Excavate trenches by open cut method to depth indicated and necessary to accommodate 
the work.  

 
1. Permission may be granted for tunnel work for crossing under crosswalks, 
driveways or existing utility lines.  

 
B. Open no more than 300 LF of trench at one time, or as required by the City or Civil 

Engineer.  Failure to comply may necessitate shutdown of entire project until backfilling 
is performed.  

 
C.  Carry rock excavations minimum of 12" below indicated grades.  

 
D. Avoid over-excavating below indicated grades unless required to remove unsuitable 

material.  
 

E. Back-fill over-excavations in firmly compacted 8" lifts.  
 

F. Trench size:  Excavate only sufficient width to accommodate free working space.  
 

1. Cut trench walls vertically from bottom of trench to top of pipe, conduit, or 
utility service.  
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2. Trench width at top of pipe or conduit may not exceed outside diameter of utility 
service by more than 18-inches or no less than 12-inches, unless otherwise 
specified or shown on the construction drawings.  

3. Trench depth requirements measured from finished grade or paved surface shall 
meet the following requirements or applicable codes and ordinances, whichever 
is more stringent:  

 
a. Water mains: 36-inches to top of pipe barrel or 6-inches below frost line, 

established by local building official, whichever is deeper.  
b. Sanitary Sewer: Elevations and grades as indicated on the construction 

drawings and as specified in Section 33 30 00.  
c. Storm Sewer: Elevations and grades as indicated on the construction 

drawings and as specified in Section 33 40 00.  
d. Electrical Conduits: 24-inches minimum to top of conduit or as required 

by NEL 300-5, NEL 710-36 codes, or by local utility company 
requirements, whichever is deeper.  

e. TV Conduits: 24-inches minimum to top of conduit, or as required by 
local utility company, whichever is deeper.  

f. Telephone Conduits: 24-inches minimum to top of conduit, or as 
required by local utility company, whichever is deeper.  

g. Gas Mains and Service: 30-inches minimum to top of pipe, or as required 
by local utility company, whichever is deeper. G. Keep trenches free of 
water.  

 
H. Brace and sheet trenches as soil conditions dictate. Do not remove until backfilling has 

progressed to a stage that no damage to piping, utility service, or conduit will result due 
to removal.  

  
3.4  PREPARATION FOR PIPE LAYING  
  

A. See drawings and specific pipe material sections for embedment requirements.  
 

B. Place geotextile fabric as specified on the construction drawings.  
 

C. When discrepancy exists between those requirements and these specifications, provide 
type of embedment which provides greatest load factor. D. Types of embedment:  

 
1. Class A:  Concrete cradle.  

 
a. Load factors:  

 
1) 2.2 - Lightly Tamped.  
2) 2.8 - Carefully tamped.  
3) 3.4 - Reinforced Concrete with p=0.4%.  

 
2. Class 4:  Concrete arch type bedding.  

 
a. Load factors:  

 
1) 2.8 - Plain Concrete.  
2) 3.4 - Reinforced Concrete with p=0.4%.  
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3) 4.8 - Reinforced Concrete with p=1.0%.  
 

3. Class B:  First-class bedding.  
 

a. Shaped bottom with tamped backfill, or:  
b. Compacted granular bedding with tamped backfill.  
c. Load factor:  

 
1) 1.9 - Carefully compacted backfill.  

 
4. Class C:  Ordinary bedding.  

 
a. Granular bedding with tamped backfill.  
b. Load factor:  

 
1) 1.5 - Lightly compacted backfill.  

 
E.  Form bell holes in trenches such that only barrel of pipe is firmly supported by bedding 

material.  
  
3.5  BACKFILLING  
  

A. Do not backfill until all tests are performed on system. Test system in sections.  
 

B. Hand or pneumatic tamp backfill around and over pipe in lifts approximately 4 to 6” 
loose lifts.  

 
C. Compact to density specified, so pipe will not be damaged.  

 
D. Exercise care in backfilling operations to avoid displacing pipe joints either horizontally 

or vertically and to avoid breaking pipe. E. Do not water flush for consolidation.  
 

F.  Backfill trenches to contours and elevations shown on the construction drawings.  
  
3.6  COMPACTION  
  

A. Compact all trench backfill in areas under paved roads, parking areas, sidewalks and 
other structures as directed by the City or Civil Engineer to at least 95% of Modified 
Proctor density or as indicated.  

 
B. In locations where trench will not be under paved areas, compact backfill to minimum 

95% of Modified Proctor density or as indicated.  
 

C. Corrective measures for non-complying compaction:  
 

1. Remove and re-compact deficient areas until proper compaction is obtained.  
2. Continual failure areas shall be stabilized at no additional cost to owner.  
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3.7  QUALITY CONTROL TESTING AND INSPECTION  
  

A. Responsibilities: Unless otherwise specified, the quality control testing and inspection 
will be   conducted by the Contractors Construction Testing Laboratory (CTL).  

 
B. Field testing, frequency, and methods may vary as determined by and between the 

Contractor and   the CTL.  
 

C. Work shall be performed by a Special Inspector-Technical I unless specified otherwise. 
Report of testing and inspection results shall be made upon completion of testing to 
Architect, Engineer, and owner.  

 
D. Classification of Materials: Perform test for classification of materials used and 

encountered during construction in accordance with ASTM D 2487 and ASTM D 2488.  
 

E. Laboratory Testing of Materials: Perform laboratory testing of materials (Proctor, Sieve 
Analysis, Atterberg Limits, Consolidation Test, etc.) as specified.  

 
F.  Field Density Tests:  

 
1. Intervals not exceeding 200-feet of trench for first and every other 8-inch lift of 

compacted trench backfill.  
2. Test Method: In-place nuclear density, ASTM D 2922 (Method B-Direct 

Transmission).  
 

G.  Observation and Inspection:  
 

1.  Observe and document presence of groundwater within excavations.  
  
  
  
END OF SECTION 312333 
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SECTION 321313 –CONCRETE PAVING 

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 Concrete Paving 
1. Tinted concrete for concrete paving and curbs 
2. Tinted concrete with color hardener (at the ground water feature) 
3. Untinted concrete for street curb  
4. Untinted concrete subbase under unit paving 

B. Related Requirements: 

1. Section 033000 "Cast-in-Place Concrete" for concrete footings. 
2. Section 033010 “Cast-in-Place Architectural Concrete’ for tinted exposed cast-in-place 

concrete, at the stage, seatwalls and walls, steps and Park Name etched into the steps, and 
for detectable warning domes. 

3. Section 321373 "Concrete Paving Joint Sealants"  

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of blended 
hydraulic cement, fly ash, slag cement, and other pozzolans. 

B. W/C Ratio: The ratio by weight of water to cementitious materials. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Initial Selection:  
1. For each type of product, ingredient, or admixture requiring color selection. 

C. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when 
characteristics of materials, project conditions, weather, test results, or other circumstances 
warrant adjustments. 

D. Shop drawings 
1. Shop Drawings: Drawing showing layout of all cast-in-place concrete and details of key 

elements, including dimensions, profiles, joint layout and coordination with other 
finishes. 
a. Joint Layout: Indicate proposed construction, control and expansion joints, for 

approval of Architect or Landscape Architect. 
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2. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, 
and placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, 
bent bar diagrams, bar arrangement, splices and laps, mechanical connections, tie 
spacing, hoop spacing, and supports for concrete reinforcement. 
 

3. Formwork Shop Drawings: Show formwork construction of exposed Cast-In-Place 
Concrete, including form-facing joint, rustications, construction joints, form sealant 
details, form tie locations and patterns, inserts and embedments, cutouts, cleanout panels, 
and other items that visually affect cast-in-place concrete. 
 

4. Placement Schedule: Submit concrete placement schedule before start of placement 
operations. Include locations of all joints, including construction joints. Architect shall 
review placement schedule and adjust as needed. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  
1. For qualified Installer 
2. For qualified ready-mix concrete manufacturer. 

B. Material Certificates: For the following, from manufacturer: 

1. Cementitious materials. 
2. Steel reinforcement and reinforcement accessories. 
3. Fiber reinforcement. 
4. Admixtures. 
5. Curing compounds. 
6. Applied finish materials. 
7. Bonding agent or epoxy adhesive. 
8. Joint fillers. 

C. Material Test Reports: For each of the following: 

1. Aggregates 

D. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Installer shall have successfully installed 3 projects in the last 5 years. 
Provide 3 projects and 3 client contact names and phone numbers for approval. 

B. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C 94/C 94M requirements for 
production facilities and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities" (Quality Control Manual - Section 3, "Plant Certification 
Checklist"). 
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C. Testing Agency Qualifications: An independent agency, acceptable to authorities having 
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 

D. Source Limitations: Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from 
single source from single manufacturer. 

E. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate 
aesthetic effects and set quality standards for materials and execution. Mockups shall be full-
thickness sections of concrete to demonstrate typical joints; surface finish, texture, and color; 
curing; and standard of workmanship. 
1. Build mockups in location as directed by Architect and of the size indicated 

a. Concrete paving – min size 5’ x 5’ by full depth 
b. Tinted concrete with color hardener (at the ground water feature)– min size 5’ x 5’ 

by full depth 
2. Mockups will not be part of final work. 
3. If mockups are not approved, the mockup shall be redone until approval by Landscape 

Architect. 
4. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Landscape Architect specifically approves such 
deviations in writing. 

F. PAVING TOLERANCES 
1. Comply with tolerances in ACI 117 and as follows: 

 
a. Elevation: 1/4 inch  
b. Thickness: Plus 1/4  inch, minus 1/4 inch. 
c. Surface: Gap below 10-feet long; unleveled straightedge not to exceed 1/4 inch. 
d. Installed surface shall not have more than 1/8” difference from adjacent surface or 

utility cover.  
e. Vertical surfaces shall be plumb, with maximum deviation of 1/16”.Min 
f. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 1/4  

inch per 12 inches of tie bar. 
g. Lateral Alignment and Spacing of Dowels: 1 inch  
h. Vertical Alignment of Dowels: 1/4 inch  
i. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 1/4 

inch per 12 inches of dowel. 
j. Joint Spacing: 1/2”  of intended alignment (or 3” for locations with no intended 

alignment) 
k. Contraction Joint Depth: Plus 1/4 inch, no minus. 
l. Joint Width: Plus 1/8 inch no minus. 

1.7 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified independent testing agency to perform 
preconstruction testing on concrete mixtures. 
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1.8 FIELD CONDITIONS 

A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other 
construction activities. 

B. Cold-Weather Concrete Placement: Protect concrete work from physical damage or reduced 
strength that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1 
and the following: 

1. When air temperature has fallen to or is expected to fall below 40 deg F uniformly heat 
water and aggregates before mixing to obtain a concrete mixture temperature of not less 
than 50 deg F and not more than 80 deg F at point of placement. 

2. Do not use frozen materials or materials containing ice or snow. 
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in design mixtures. 

C. Hot-Weather Concrete Placement: Comply with ACI 301 and as follows when hot-weather 
conditions exist: 

1. Cool ingredients before mixing to 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 in total amount of mixing water. Using 
liquid nitrogen to cool concrete is Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap, so steel temperature will not exceed 
ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 
subgrade moisture uniform without standing water, soft spots, or dry areas. 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with ACI 301 unless otherwise indicated. 

2.2 FORMS 

A. Form Materials for horizontal applications including concrete paving, curbs and stairs: 
1. Plywood, metal, metal-framed plywood, or other approved panel-type materials to 

provide full-depth, continuous, straight, and smooth exposed surfaces. 
2. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less. 

B. See Section 033010 Cast-in-Place Architectural Concrete for formwork for vertical applications 
including concrete stage and walls. 

C. Vertical form joints are to be plumb and horizontal joints level. Fasten all contact material to 
supports with fasteners arranged in a symmetrical pattern. Fasteners shall be aligned 
horizontally and vertically 
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D. Form-Release Agent: Commercially formulated form-release agent that will not bond with, 
stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of 
concrete surfaces. 

2.3 STEEL REINFORCEMENT 

A. Epoxy-Coated Reinforcing Bars: ASTM A 775/A 775M or ASTM A 934/A 934M; with 
ASTM A 615/A 615M, Grade 60 deformed bars. 

B. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 zinc coated (galvanized) after fabrication 
according to ASTM A 767/A 767M, Class I coating. Cut bars true to length with ends square 
and free of burrs. 

C. Epoxy-Coated, Joint Dowel Bars: ASTM A 775/A 775M; with ASTM A 615/A 615M, 
Grade 60 (Grade 420) plain-steel bars. 

D. Tie Bars: ASTM A 615/A 615M, Grade 60 (Grade 420); deformed. 

E. Hook Bolts: ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6), internally and 
externally threaded. Design hook-bolt joint assembly to hold coupling against paving form and 
in position during concreting operations, and to permit removal without damage to concrete or 
hook bolt. 

F. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars, welded-wire reinforcement, and dowels in place. Manufacture bar supports 
according to CRSI's "Manual of Standard Practice" from steel wire, plastic, or precast concrete 
of greater compressive strength than concrete specified, and as follows: 

1. Equip wire bar supports with sand plates or horizontal runners where base material will 
not support chair legs. 

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated 
wire bar supports. 

G. Zinc Repair Material: ASTM A 780/A 780M. 

2.4 CONCRETE MATERIALS 

A. Cementitious Materials: Use the following cementitious materials, of same type, brand, and 
source throughout Project: 

1. Portland Cement: ASTM C 150/C 150M, gray portland cement Type II 
2. Fly Ash: ASTM C 618, Class C 

A. Normal-Weight Aggregates: ASTM C 33/C 33M, Class 3M coarse aggregate or better, graded. 
Provide aggregates from a single source. 

1. Maximum Coarse-Aggregate Size: 3/4 inch nominal. 
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

B. Water: ASTM C 94/C 94M and potable. 
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2.5 ADMIXTURES 

A. Air-Entraining Admixture: ASTM C 260/C 260M. 

B. Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other 
admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of 
cementitious material. 

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 
2. Retarding Admixture: ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G. 
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II. 

A. Color Pigment: ASTM C 979/C 979M, synthetic mineral-oxide pigments or colored water-
reducing admixtures; color stable nonfading, and resistant to lime and other alkalis. 
1. Color: Integral color to match architect’s sample, Chromix from Scofield 

http://www.scofield.com/ 1-800-800-9900. 
2. Pigmented Mineral Dry-Shake Color Hardener: Factory-packaged, dry combination of 

portland cement, graded quartz aggregate, color pigments, and plasticizing admixture. 
Use color pigments that are finely ground, nonfading mineral oxides interground with 
cement. 
a. Color: shall match integral color of concrete.  
b. Type: Lithochrome Color Hardener, as supplied by Scofield 

http://www.scofield.com/ 1-800-800-9900. 

2.6 CURING MATERIALS 

A. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, 
dissipating. 

2.7 RELATED MATERIALS 

A. Joint Fillers: ASTM D 1751, asphalt-saturated cellulosic fiber in preformed strips. 

2.8 CONCRETE MIXTURES 

A. Prepare design mixtures for each type and strength of concrete, and as determined by either 
laboratory trial mixtures or field test data, proportioned according to ACI 301. 

 
1. Footings / Walls: Proportion normal-weight concrete mixture as follows: 

a. Minimum Compressive Strength: 4000 psi at 28 days. 
b. Maximum Water-Cementitious Materials Ratio: 0.50. 
c. Slump Limit: 3 inches 
d. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery. 

2. Slabs-on-Grade: Proportion normal-weight concrete mixture as follows: 

http://www.scofield.com/
http://www.scofield.com/
http://www.scofield.com/
http://www.scofield.com/
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a. Minimum Compressive Strength: 3200 psi at 28 days. 
b. Minimum Cementitious Materials Content: 470 lb/cu. yd. 
c. Slump Limit: 3 inches 
d. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery 

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than 
portland cement in concrete as follows: 

1. Fly Ash or Pozzolan: 25 percent. 
2. Slag Cement: 50 percent. 
3. Combined Fly Ash or Pozzolan, and Slag Cement: 50 percent, with fly ash or pozzolan 

not exceeding 25 percent. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of 
cement. 

D. Chemical Admixtures: Use admixtures according to manufacturer's written instructions. 
1. Use water-reducing, high-range water-reducing or plasticizing admixture in concrete as 

required for placement and workability. 
2. Use water-reducing and retarding admixture when required by high temperatures, low 

humidity, or other adverse placement conditions. 

E. Color Pigment: Add color pigment to concrete mixture according to manufacturer's written 
instructions and to result in integrally colored hardened concrete color consistent with approved 
mockup. 

2.9 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.10 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M. Furnish batch certificates for each batch discharged and used in the Work. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for 
dimensional, grading, and elevation tolerances. 

B. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of 
excess yielding. 
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1. Completely proof-roll subbase in one direction and repeat in perpendicular direction. 
Limit vehicle speed to 3 mph. 

2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck 
weighing not less than 15 tons. 

3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 
inch according to requirements in Section 312000 "Earth Moving." 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove loose material from compacted subbase surface immediately before placing concrete. 

3.3 EDGE FORMS AND SCREED CONSTRUCTION 

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, 
grades, and elevations. Install forms to allow continuous progress of work and so forms can 
remain in place at least 24 hours after concrete placement. 

B. Clean forms after each use and coat with form-release agent to ensure separation from concrete 
without damage. 

3.4 STEEL REINFORCEMENT INSTALLATION 

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 
supporting reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials. 

C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during 
concrete placement. Maintain minimum cover to reinforcement. 

D. Install welded-wire reinforcement in lengths as long as practicable. Lap adjoining pieces at least 
one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent continuous 
laps in either direction. 

E. Zinc-Coated Reinforcement: Use galvanized-steel wire ties to fasten zinc-coated reinforcement. 
Repair cut and damaged zinc coatings with zinc repair material. 

F. Epoxy-Coated Reinforcement: Use epoxy-coated steel wire ties to fasten epoxy-coated 
reinforcement. Repair cut and damaged epoxy coatings with epoxy repair coating according to 
ASTM D 3963/D 3963M. 

G. Install fabricated bar mats in lengths as long as practicable. Handle units to keep them flat and 
free of distortions. Straighten bends, kinks, and other irregularities, or replace units as required 
before placement. Set mats for a minimum 2-inch overlap of adjacent mats. 
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3.5 JOINTS 

A. General: Form construction, isolation, and contraction joints and tool edges true to line, with 
faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to 
centerline unless otherwise indicated. 

1. When joining existing paving, place transverse joints to align with previously placed 
joints unless otherwise indicated. 

B. Construction Joints: Set construction joints at side and end terminations of paving and at 
locations where paving operations are stopped for more than one-half hour unless paving 
terminates at isolation joints. 

1. Continue steel reinforcement across construction joints unless otherwise indicated. Do 
not continue reinforcement through sides of paving strips unless otherwise indicated. 

2. Provide tie bars at sides of paving strips where indicated. 
3. Butt Joints: Use bonding agent at joint locations where fresh concrete is placed against 

hardened or partially hardened concrete surfaces. 
4. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with keys 

unless otherwise indicated. Embed keys at least 1-1/2 inches into concrete. 
5. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. 

Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to 
one side of joint. 

C. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs, 
catch basins, manholes, inlets, structures, other fixed objects, and where indicated. 

1. Locate expansion joints at intervals of 50 feet unless otherwise indicated. 
2. Extend joint fillers full width and depth of joint. 
3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if 

joint sealant is indicated. 
4. Place top of joint filler flush with finished concrete surface if joint sealant is not 

indicated. 
5. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or 

clip joint-filler sections together. 
6. During concrete placement, protect top edge of joint filler with metal, plastic, or other 

temporary preformed cap. Remove protective cap after concrete has been placed on both 
sides of joint. 

D. Control Joints: Form weakened-plane control joints, sectioning concrete into areas as indicated. 
Construct control joints for a depth equal to at least one-fourth of the concrete thickness, as 
follows: 

1. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive 
or diamond-rimmed blades. Cut 1/8-inch wide joints into concrete when cutting action 
will not tear, abrade, or otherwise damage surface and before developing random 
contraction cracks. 

E. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an 
edging tool to a radius or chamfer as indicated on the drawings. Repeat tooling of edges after 
applying surface finishes. Eliminate edging-tool marks on concrete surfaces. 
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3.6 CONCRETE PLACEMENT 

A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and 
items to be embedded or cast-in. 

B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing 
concrete. Do not place concrete on frozen surfaces. 

C. Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not 
place concrete around manholes or other structures until they are at required finish elevation and 
alignment. 

D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete. 

E. Do not add water to concrete during delivery or at Project site. Do not add water to fresh 
concrete after testing. 

F. Deposit and spread concrete in a continuous operation between transverse joints. Do not push or 
drag concrete into place or use vibrators to move concrete into place. 

G. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented 
by hand spading, rodding, or tamping. 

1. Consolidate concrete along face of forms and adjacent to transverse joints with an 
internal vibrator. Keep vibrator away from joint assemblies, reinforcement, or side forms. 
Use only square-faced shovels for hand spreading and consolidation. Consolidate with 
care to prevent dislocating reinforcement dowels and joint devices. 

H. Screed paving surface with a straightedge and strike off. 

I. Commence initial floating using bull floats or darbies to impart an open-textured and uniform 
surface plane before excess moisture or bleedwater appears on the surface. Do not further 
disturb concrete surfaces before beginning finishing operations or spreading surface treatments. 

J. Curbs and Gutters: Use design mixture for automatic machine placement. Produce curbs and 
gutters to required cross section, lines, grades, finish, and jointing. 

K. Slip-Form Paving: Use design mixture for automatic machine placement. Produce paving to 
required thickness, lines, grades, finish, and jointing. 

1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of 
slip-form paving machine during operations. 

3.7 FLOAT FINISHING 

A. General: Do not add water to concrete surfaces during finishing operations. 

B. Float Finish: Begin the second floating operation when bleedwater sheen has disappeared and 
concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven 
floats or by hand floating if area is small or inaccessible to power units. Finish surfaces to true 
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planes. Cut down high spots and fill low spots. Refloat surface immediately to uniform granular 
texture. 
1. Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom across float-finished 

concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture. 

3.8 SPECIAL FINISHES 

A. Pigmented Mineral Dry-Shake Hardener Finish: After initial floating, apply dry-shake materials 
to paving surface according to manufacturer's written instructions and as follows: 

1. Uniformly spread dry-shake hardener at a rate as recommended by supplier, and as 
necessary to meet approved finish sample. 

2. Uniformly distribute approximately two-thirds of dry-shake hardener over the concrete 
surface with mechanical spreader; allow hardener to absorb moisture and embed it by 
power floating. Follow power floating with a second application of pigmented mineral 
dry-shake hardener, uniformly distributing remainder of material at right angles to first 
application to ensure uniform color, and embed hardener by final power floating. 

3. After final power floating, apply a hand-troweled finish followed by a broom finish. 
4. Cure concrete with curing compound recommended by dry-shake hardener manufacturer. 

Apply curing compound immediately after final finishing. 

3.9 CONCRETE PROTECTION 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. 

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. Formed Surfaces: Cure formed concrete surfaces. If forms remain during curing period, moist 
cure after loosening forms. If removing forms before end of curing period, continue curing for 
the remainder of the curing period. 

D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed 
surfaces, including floors and slabs, concrete floor toppings, and other surfaces. 

E. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 
1. 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 hours after initial application. Maintain continuity of coating and repair 
damage during curing period. 

3.10 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 
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B. Testing Services: Testing and inspecting of composite samples of fresh concrete obtained 
according to ASTM C 172/C 172M shall be performed according to the following requirements: 

1. Testing Frequency: Obtain at least one composite sample for each 5000 sq. ft. or fraction 
thereof of each concrete mixture placed each day. 

a. When frequency of testing will provide 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/C 143M; 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/C 231M, pressure method; 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/C 1064M; one test hourly when air temperature is 
40 deg F and below and when it is 80 deg F and above, and one test for each composite 
sample. 

5. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one set of 
three standard cylinder specimens for each composite sample. 

6. Compressive-Strength Tests: ASTM C 39/C 39M; test one specimen at seven days and 
two specimens at 28 days. 

a. A compressive-strength test shall be the average compressive strength from two 
specimens obtained from same composite sample and tested at 28 days. 

C. Strength of each concrete mixture will be satisfactory if 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. 

D. Test results shall be reported in writing to Architect, 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. 

E. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be 
permitted by Architect but will not be used as sole basis for approval or rejection of concrete. 

F. 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 Architect. 

G. Concrete paving will be considered defective if it does not pass tests and inspections. 

H. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

I. Prepare test and inspection reports. 



CONCRETE PAVING 321313 - 13 

3.11 REPAIR AND PROTECTION 

A. Remove and replace concrete paving that is broken, damaged, or defective or that does not 
comply with requirements in this Section. Remove work in complete sections from joint to joint 
unless otherwise approved by Landscape Architect. 

B. Drill test cores, where directed by Landscape Architect or Architect, when necessary to 
determine magnitude of cracks or defective areas. Fill drilled core holes in satisfactory paving 
areas with portland cement concrete bonded to paving with epoxy adhesive. 

C. All patches and corrections to be approved by Landscape Architect in advance of installation. 

D. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after 
placement. When construction traffic is permitted, maintain paving as clean as possible by 
removing surface stains and spillage of materials as they occur. 

E. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep 
paving not more than two days before date scheduled for Substantial Completion inspections. 

END OF SECTION 321313 
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SECTION 321373 - CONCRETE PAVING 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. Section Includes: 

1. Joint sealants. 
2. Joint-sealant backer materials. 
3. Primers. 

B. Related Requirements: 
1. Section 033000 – Cast-in-Place Concrete  
2. Section 033010 – Architectural Cast-in-Place Concrere 
3. Section 321313 – Concrete Paving 

1.3 SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Verification: For each kind and color of joint sealant required, provide Samples 
with joint sealants in 1/2-inch wide joints formed between two 6-inch long strips of material 
matching the appearance of exposed surfaces adjacent to joint sealants. 

C. Paving-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. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

1.5 FIELD 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. 

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. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility: Provide joint sealants, backing materials, 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. Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range. 

2.2 COLD-APPLIED JOINT SEALANTS 

A. Single-Component Nonsag Urethane Sealant [Type 1 Traffic Grade]: 
1. Available Products: 

a. Sika Corporation, Inc.; Sikaflex – 1c. 
b. MasterSeal NP 1, Division of BASF Corp.; NP 1. 
c. Tremco; Vulkem 116. 

2. Type and Grade: S (single component) and NS (nonsag). 
3. Class: 25. 
4. Uses Related to Exposure: T (traffic) 
5. Uses Related to Joint Substrates: M, G, A, and, as applicable to joint substrates indicated, 

O. 

2.3 JOINT-SEALANT BACKER MATERIALS 

A. Joint-Sealant Backer Materials: Nonstaining; compatible with joint substrates, sealants, primers, 
and other joint fillers; and approved for applications indicated by joint-sealant manufacturer, 
based on field experience and laboratory testing. 

B. Round Backer Rods for Cold- and Hot-Applied Joint Sealants: ASTM D 5249, Type 1, of 
diameter and density required to control sealant depth and prevent bottom-side adhesion of 
sealant. 

C. Backer Strips for Cold- and Hot-Applied Joint Sealants: ASTM D 5249; Type 2; of thickness 
and width required to control joint-sealant depth, prevent bottom-side adhesion of sealant, and 
fill remainder of joint opening under sealant. 
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2.4 PRIMERS 

A. Primers: Product recommended by joint-sealant manufacturer where required for adhesion of 
sealant to joint substrates indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting joint-
sealant performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints: Before installing joint sealants, clean out joints immediately to 
comply with joint-sealant manufacturer's written instructions. 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 
joint sealant, including dust, old joint sealants, oil, grease, waterproofing, water 
repellents, water, surface dirt, and frost. 

B. Joint Priming: Prime joint substrates where indicated or where recommended in writing by 
joint-sealant manufacturer, based on 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. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. Comply with joint-sealant manufacturer's written installation instructions for products and 
applications indicated unless more stringent requirements apply. 

B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of 
joint sealants as applicable to materials, applications, and conditions. 

C. Install joint-sealant backings to support joint 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 joint-sealant backings. 
2. Do not stretch, twist, puncture, or tear joint-sealant backings. 
3. Remove absorbent joint-sealant backings that have become wet before sealant application 

and replace them with dry materials. 
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D. Install joint sealants immediately following backing installation, using proven techniques that 
comply with the following: 

1. Place joint sealants so they fully contact 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. 

E. Provide joint configuration to comply with joint-sealant manufacturer's written instructions 
unless otherwise indicated. 

3.4 CLEANING AND PROTECTION 

A. Clean off excess joint sealant as the Work progresses, by methods and with cleaning materials 
approved in writing by joint-sealant manufacturers. 

B. 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 and replace with joint sealant so installations in repaired areas are 
indistinguishable from the original work. 

END OF SECTION 321373 
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SECTION 321400 - UNIT PAVING 

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. Plaza paver - concrete pavers with hand tight joints. 
2. Water wall paver - concrete pavers with mortar joints. 
3. Paver at fountain utility tile set hatch cover 
4. Steel edge restraints. 
5. In-grade commercial tent tie downs. 

B. Related Requirements: 
1. Section 321313 "Concrete Paving" for concrete base under unit pavers. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 SUBMITTALS 

A. Installer Qualifications 

B. Product Data: For the following: 

1. Pavers  
2. Paver Sealant 
3. Bituminous setting materials. 
4. Mortar and grout materials. 
5. Jointing sand 
6. Edge restraints. 

C. Sieve Analyses: For aggregate setting-bed materials, according to ASTM C 136. 

D. Shop drawings: Show paver layouts, edging locations and joints & tent tie-downs, in association 
with actual measured site conditions both above and below grade. Provide anticipated 
installation for Tile Set Hatch Cover pavers, as recommended by paver supplier. 

E. Samples:  
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1. Full-size units of each type of unit paver indicated that show full range of color and 
variation. Pavers should be submitted in final sizes, including paver at fountain utility tile 
set hatch cover. 

2. Provide actual sample for each color mortar.  
3. Provide actual sample of jointing sand. 
4. Provide sample for steel edge restraints. 
5. Provide sample for tent tie-down. 

F. Material Certificates: For unit pavers. Include statements of material properties indicating 
compliance with requirements, including compliance with standards. Provide for each type and 
size of unit. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Installer shall have successfully installed 3 projects in the last 5 years. 
Provide 3 projects and 3 client contact names and phone numbers for approval. 

B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for materials and execution. Mockups shall be 
repeated until approved by Landscape Architect.  

1. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

2. Typical Paver mockup for Plaza Paver- Minimum size: 5-foot by 5-foot in location as 
directed by Architect or Landscape Architect. Mockups to include paving, edging and 
tent tie-down. 

3. Paver mockup for Water Wall Paver- Minimum size: 5-foot by 5-foot in location as 
directed by Architect or Landscape Architect.  

4. Paver mockup for Hatch Cover- Minimum size: 1 cover 42” x 42”.   

C. Tolerances 
1. Installation 

a. Tolerances: Do not exceed 1/16-inch unit-to-unit offset from flush (lippage) nor 
1/8 inch in 24 inches and 1/4 inch in 10 feet from level, or indicated slope, for 
finished surface of paving. 

b. The unit pavers shall meet adjacent paving surfaces within 1/16-inch. 
c. Joint sizes shall not deviate from measurements shown herein and in the drawings 

by more than 1/32 inch. 

1.6 PRECONSTRUCTION TESTING 

A. Preconstruction Adhesion and Compatibility Testing: Submit to latex-additive manufacturer, for 
testing as indicated below, Samples of flooring materials that will contact or affect mortar and 
grout that contain latex additives. 
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1. Use manufacturer's standard test methods to determine whether mortar and grout 
materials will obtain optimal adhesion with, and will be nonstaining to, installed brick 
and other materials constituting brick flooring installation. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 
use cementitious materials that have become damp. 

B. Store aggregates where grading and other required characteristics can be maintained and 
contamination avoided. 

C. Store liquids in tightly closed containers protected from freezing. 

D. Store asphalt cement and other bituminous materials in tightly closed containers. 

1.8 FIELD CONDITIONS 

A. Cold-Weather Protection: Do not use frozen materials or materials mixed or coated with ice or 
frost. Do not build on frozen subgrade or setting beds. Remove and replace unit paver work 
damaged by frost or freezing. 

B. Weather Limitations for Bituminous Setting Bed: 

1. Install bituminous setting bed only when ambient temperature is above 40 deg F and 
when base is dry. 

C. Weather Limitations for Mortar and Grout: 

1. Cold-Weather Requirements: Comply with cold-weather construction requirements 
contained in TMS 602/ACI 530.1/ASCE 6. 

2. Hot-Weather Requirements: Comply with hot-weather construction requirements 
contained in TMS 602/ACI 530.1/ASCE 6. Provide artificial shade and windbreaks and 
use cooled materials as required. Do not apply mortar to substrates with temperatures of 
100 deg F and higher. 

a. When ambient temperature exceeds 100 deg F, or when wind velocity exceeds 8 
mph and ambient temperature exceeds 90 deg F, set pavers within 1 minute of 
spreading setting-bed mortar. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain each type of unit paver, joint material, and setting material from 
single source with resources to provide materials and products of consistent quality in 
appearance and physical properties. 



UNIT PAVING 321400 - 4 

2.2 CONCRETE PAVERS 

A. PLAZA CONCRETE PAVERS WITH HAND TIGHT JOINTS:  
1. Solid paving units made from normal-weight concrete with a compressive strength of 

8000 psi, water absorption not more than 5 percent according to ASTM C 140, and no 
breakage and Freeze/Thaw Resistance of 28 freeze-thaw cycles with no greater loss than 
225 g/m2 of paver surface area per ASTM C1645. 

2. Size: 6-inch by 12-inch nominal x 60 mm thick (5.91” x 11.81” x 2.36” actual) rectangle. 
3. Colors:  

a. Plaza Paver Type 1: Western White Quartex, Shotblast Finish 
b. Plaza Paver Type 2: Charcoal, Shotblast Finish 
c. Plaza Paver Type 3: Western White W/ Obsidian, Shotblast Finish 
d. Plaza Paver Type 4: White Marble Quartex, Shotblast Finish 

4. Manufacturer: Pavestone https://www.pavestone.com 404.634.9100 or approved equal 
Possible supplier: Jason Garner, Antique Brick & Block, 501-375-0060, with alternate 
suppliers acceptable. 

5. Paver name: CityStone 
6. Edge: slight chamfer 

B. WATER WALL CONCRETE PAVERS WITH MORTAR JOINTS:  
1. Solid paving units made from normal-weight concrete with a compressive strength of 

8000 psi, water absorption not more than 5 percent according to ASTM C 140, and no 
breakage and Freeze/Thaw Resistance of 28 freeze-thaw cycles with no greater loss than 
225 g/m2 of paver surface area per ASTM C1645. 

2. Size: 6-inch by 6-inch nominal x 60 mm thick (5.91” x 5.91” x 2.36” actual) square. 
3. Color:  

a. Water Wall Paver Type 5: White Marble Quartex, Shotblast Finish 
4. Manufacturer: Pavestone https://www.pavestone.com 404.634.9100 or approved equal 

Possible supplier: Jason Garner, Antique Brick & Block, 501-375-0060, with alternate 
suppliers acceptable. 

5. Paver name: CityStone 
6. Edge: slight chamfer 

C. PAVER AT FOUNTAIN UTILITY TILE SET HATCH COVER:  

Paver shall be of the same type, supplier and pattern as adjacent paving, but custom cut to the 
thickness required to fit within the utility hatch cover. Hatch cover paving shall have mortar 
joints and a paver bond setting that securely and permanently attaches the pavers to the frame. 

1. Size: paving pattern shall match adjacent plaza paving, but pavers shall be custom cut to 
the thickness as required for the utility hatch cover 

2. Color: as shown in the paving plan and to match Plaza concrete pavers 
3. Manufacturer: the same as the Plaza concrete pavers 

D. PAVER SEALANT: Provide sealant which protects but does not change the look of the pavers, 
such as Prosocco or Techniseal IN (water based matte finish sealant with a natural look) or 
approved equal. The sealant shall either be included in approved paver sample or included in the 
mock-up. 

https://www.pavestone.com/
https://www.pavestone.com/
https://www.pavestone.com/
https://www.pavestone.com/
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2.3 CURBS AND EDGE RESTRAINTS 

A. Steel Edge Restraints: Manufacturer's standard painted steel edging 3/16 inch thick by 4 inches 
high with loops pressed from or welded to face to receive stakes at 36 inches o.c. and steel 
stakes 12 inch-14 inch long for each loop. 

1. Manufacturer: JD Russell Co., 129 Second St., Henderson, KY 42420, (270)-826-7008 or 
approved equal. 

2. Product name: DuraEdge 

3. Finish: Galvanized  

4. Color: Natural 

2.4 IN-GRADE COMMERCIAL TENT TIE-DOWNS 

A. Manufacturer: Anchor Manufacturing, 1510 Lone Oak Road, Eagan, Minnesota 55121, (651) 
330-3172 or approved equal. 

B. Product name: ANC-322 with custom cover, as per the drawings. 

C. Material: Stainless steel 304. Custom cover to have non-slip surface. 

D. Work Load: 3,000 lbs 

2.5 AGGREGATE SETTING-BED MATERIALS 

A. Graded Aggregate for Subbase: Sound, crushed stone or gravel complying with requirements in 
Section 003132 “Geo-Technical Report” for subbase material. 

B. Graded Aggregate for Base: Sound, crushed stone base that meets the requirements of 
AASHTO Class 7. 

C. Sand for Leveling Course: Sound, sharp, washed, natural sand or crushed stone complying with 
gradation requirements in ASTM C 33/C 33M for fine aggregate. 

D. Sand for Joints: Polymeric sand, HP NextGel Jointing Sand as manufactured by Techniseal or 
approved equal 

1. Provide sand of color needed to produce required joint color. 

E. Separation Geotextile: See Engineering specification for geotextile at setting bed. Woven 
geotextile fabric, manufactured for separation applications; made from polyolefins or 
polyesters, with elongation less than 50 percent; complying with AASHTO M 288 and the 
following, measured per test methods referenced: 

1. Survivability: Class 2, AASHTO M 288. 
2. Apparent Opening Size: No. 60 sieve, maximum; ASTM D 4751. 
3. Permittivity: 0.02 per second, minimum; ASTM D 4491. 
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4. UV Stability: 50 percent after 500 hours' exposure, ASTM D 4355. 

F. Drainage Geotextile: See Engineering specification for geotextile at setting bed. Nonwoven 
needle-punched geotextile fabric, manufactured for subsurface drainage applications, made 
from polyolefins or polyesters; with elongation greater than 50 percent; complying with 
AASHTO M 288 and the following, measured per test methods referenced: 

1. Survivability: Class 2, AASHTO M 288. 
2. Apparent Opening Size: No. 40 sieve, maximum; ASTM D 4751. 
3. Permittivity: 0.5 per second, minimum; ASTM D 4491. 
4. UV Stability: 50 percent after 500 hours' exposure, ASTM D 4355. 

G. Herbicide: Any herbicide to be used shall be approved by Landscape Architect. 

2.6 MORTAR SETTING-BED MATERIALS 

A. Portland Cement: ASTM C 150/C 150M, Type I or Type II. 

B. Hydrated Lime: ASTM C 207, Type S. 

C. Sand: ASTM C 144. 

D. Latex Additive: Laticrete 254 Platinum or approved equal water emulsion, serving as 
replacement for part or all of gaging water, of type specifically recommended by latex-additive 
manufacturer for use with field-mixed portland cement and aggregate mortar bed, and not 
containing a retarder. 

E. Thin-Set Mortar for Bond Coat: Latex-portland cement mortar complying with ANSI A118.4. 
1. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate or 

acrylic additive to which only water must be added at Project site. 

F. Water: Potable. 

G. Reinforcing Wire Fabric: Galvanized, welded wire fabric, 2 by 2 inches by 0.062 inch in 
diameter; comply with ASTM A 185/A 185M and ASTM A 82/A 82M except for minimum 
wire size. 

2.7 MORTAR MIXES 

A. General: Comply with referenced standards and with manufacturers' written instructions for mix 
proportions, mixing equipment, mixer speeds, mixing containers, mixing times, and other 
procedures needed to produce setting-bed and joint materials of uniform quality and with 
optimal performance characteristics. Discard mortars and grout if they have reached their initial 
set before being used. 

B. Mortar-Bed Bond Coat: Mix neat to a creamy consistency. 

C. Thinset Mortar Bond Coat: Proportion and mix according to manufacturer's written instructions. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces indicated to receive unit paving, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Do not use unit pavers with chips, cracks, voids, discolorations, or other defects that might be 
visible or cause staining in finished work. 

B. Mix pavers from several pallets or cubes, as they are placed, to produce uniform blend of colors 
and textures. 

C. Cut unit pavers with motor-driven masonry saw equipment to provide clean, sharp, unchipped 
edges. Cut units to provide pattern indicated and to fit adjoining work neatly. Use full units 
without cutting where possible. Hammer cutting is not acceptable. 

D. Joint Pattern:  As indicated. 

E. Expansion and Control Joints: Provide for sealant-filled joints at locations and of widths 
indicated. Provide compressible foam filler as backing for sealant-filled joints. Install joint filler 
before setting pavers. Sealant materials and installation are specified in Specification 
Section "Joint Sealants." 

3.3 PREPARATION 

A. Sweep concrete substrates to remove dirt, dust, debris, and loose particles. 

B. Proof-roll prepared subgrade as per recommendations by geotechnical engineer to identify soft 
pockets and areas of excess yielding. Proceed with unit paver installation only after deficient 
subgrades have been corrected and meet the recommendations of the geotechnical engineer. 
Verify that base and geotextile is ready to support sand, edge restraints, and, pavers and 
imposed loads. 

C. Verify base is dry, certified by General Contractor as meeting material, installation and grade 
specifications. 

D. Edge Restraint Preparation: 

1. Install edge restraints per the drawings at the indicated elevations. 

2. Mount directly to finished base. Do not install on bedding sand. 

3. The minimum distance from the outside edge of the base to the spikes shall be equal to 
the thickness of the base. 
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4. For metal edge restraints with top edge exposed, drive stakes at least 1 inch below top 
edge. 

3.4 INSTALLATION 

A. IN-GRADE COMMERCIAL TENT TIE DOWNS: 
1. Location of tent tie downs and paving pattern shall be marked on site by the contractor 

for Landscape Architect approval prior to installation of all site work or utility work. 
Utility work shall be modified around tie down pattern where necessary. Contractor shall 
inform design team of all conflicts. 

2. Tent tie-downs shall be installed as per the drawings and per the manufacturer’s 
recommendations. 

3. Pavers shall be core-drilled to fit snugly around the tie-downs, with 1/16” max joint. 
4. The surface elevation of pavers shall be flush with the tent tie down cover elevation, typ. 

A. PLAZA CONCRETE PAVERS WITH HAND TIGHT JOINTS: 
1. Spread bedding sand evenly over the base course and screed to a nominal 1 in. thickness, 

not exceeding 1½ in. thickness. Spread bedding sand evenly over the base course and 
screed rails, using the rails and/or edge restraints to produce a nominal 1 in. thickness, 
allowing for specified variation in the base surface. 
a. Do not disturb screeded sand. 
b. Screeded area shall not substantially exceed that which is covered by pavers in one 

day. 
c. Do not use bedding sand to fill depressions in the base surface. 

2. Lay pavers in patterns shown on drawings. Place units hand tight without using hammers. 
Make horizontal adjustments to placement of laid pavers with rubber hammers and pry 
bars as required. 

3. Provide joints between pavers at 1/16 wide. No more than 5% of the joints shall exceed 
1/8 in. wide to achieve straight bond lines. 

4. Joint lines shall not deviate more than ±1/2 in. over 50 ft. from string lines. 
5. Fill gaps at the edges of the paved area with cut pavers or edge units.  
6. Cut pavers to be placed along the edge with a masonry saw. 
7. Cut pavers at edges as indicated on the drawings, with the min width to be 3” wide for 

cut pavers. 
8. Keep skid steer and forklift equipment off newly laid pavers that have not received initial 

compaction and joint sand.  
9. Use a low-amplitude plate compactor capable of at least minimum of 5,000 lbf (22 kN) at 

a frequency of 75 to 100 Hz to vibrate the pavers into the sand. Remove any cracked or 
damaged pavers and replace with new units. 

10. Simultaneously spread, sweep and compact dry joint sand into joints continuously until 
full. This requires at least 4 passes with a plate compactor. Do not compact within 6 ft of 
unrestrained edges of paving units. 

11. All work within 6 ft. of the laying face shall be left fully compacted with sand-filled 
joints at the end of each day or compacted upon acceptance of the work. Cover the laying 
face or any incomplete areas with plastic sheets overnight if not closed with cut and 
compacted pavers with joint sand to prevent exposed bedding sand from becoming 
saturated from rainfall. 

12. Remove excess sand from surface when installation is complete. 
13. Allow excess joint sand to remain on surface to protect pavers from damage from other 

trades. Remove excess sand when directed by Landscape Architect or Architect. 
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14.  Surface shall be broom clean after removal of excess joint sand. 

B. WATER WALL CONCRETE PAVERS WITH MORTAR JOINTS: 
1. Saturate concrete subbase with clean water several hours before placing setting bed. 

Remove surface water about one hour before placing setting bed. 
2. Apply mortar-bed bond coat over surface of concrete subbase about 15 minutes before 

placing mortar bed. Do not exceed 1/16-inch thickness for bond coat. Limit area of bond 
coat to avoid its drying out before placing setting bed. 

3. Apply mortar bed over bond coat; spread and screed mortar bed to uniform thickness at 
subgrade elevations required for accurate setting of pavers to finished grades indicated.  

4. Mix and place only that amount of mortar bed that can be covered with pavers before 
initial set. Before placing pavers, cut back, bevel edge, and remove and discard setting-
bed material that has reached initial set. 

5. Wet brick pavers before laying if the initial rate of absorption exceeds 30 g/30 sq. in. per 
minute when tested according to ASTM C 67. Allow units to absorb water so they are 
damp but not wet at time of laying. 

6. Place pavers before initial set of cement occurs. Immediately before placing pavers on 
mortar bed, apply uniform 1/16-inch-thick bond coat to mortar bed or to back of each 
paver with a flat trowel. 

7. Tamp or beat pavers with a wooden block or rubber mallet to obtain full contact with 
setting bed and to bring finished surfaces within indicated tolerances. Set each paver in a 
single operation before initial set of mortar; do not return to areas already set or disturb 
pavers for purposes of realigning finished surfaces or adjusting joints.  

8. Spaced Joint Widths: Provide 3/8-inch nominal joint width with variations not exceeding 
plus or minus 1/32-inch. 

C. PAVER AT FOUNTAIN UTILITY TILE SET HATCH COVER: 
1. Provide pavers in the correct thickness to be flush with adjacent paving. 
2. As per the manufacturer’s recommendations, use a thin set mortar paver bond to 

permanently affix the pavers to the hatch. Provide 3/8” mortar joints. 
 

3.5 FIELD QUALITY CONTROL  

A. The final surface tolerance from grade elevations shall not deviate more than ±1/4 in. under a 
10 ft straightedge, see paragraph ‘Tolerances’ herein. 

B. Check final surface elevations for conformance to drawings. 

C. The surface elevation of pavers shall be 1/8 in. to 1/4 in. above adjacent drainage inlets, 
concrete collars or channels. 

D. Lippage: No greater than 1/16 in. difference in height between adjacent pavers. 

3.6 SEALING 

A. Install paver sealant in accordance with manufacturer’s recommendations. 

3.7 REPAIRING, POINTING, AND CLEANING 
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A. Remove and replace unit pavers that are loose, chipped, broken, stained, or otherwise damaged 
or that do not match adjoining units. Provide new units to match adjoining units and install in 
same manner as original units, with same joint treatment and with no evidence of replacement. 

B. Pointing: During tooling of joints, enlarge voids or holes and completely fill with grout. Point 
joints at sealant joints to provide a neat, uniform appearance, properly prepared for sealant 
application. 

C. Cleaning: Remove excess grout from exposed paver surfaces; wash and scrub clean. 

3.06 PROTECTION 

A. After work in this section is complete, the General Contractor shall be responsible for 
protecting work from damage due to subsequent construction activity on the site. 

END OF SECTION 321400 
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SECTION 321400 - UNIT PAVING 

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. Plaza paver - concrete pavers with hand tight joints. 
2. Detectable warning paver – concrete pavers with hand tight joints 
3. Steel edge restraints. 

B. Related Requirements: 
1. Section 321313 "Concrete Paving" for concrete base under unit pavers. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 SUBMITTALS 

A. Installer Qualifications 

B. Product Data: For the following: 

1. Pavers  
2. Paver Sealant 
3. Bituminous setting materials. 
4. Mortar and grout materials. 
5. Jointing sand 
6. Edge restraints. 

C. Sieve Analyses: For aggregate setting-bed materials, according to ASTM C 136. 

D. Shop drawings: Show paver layouts, edging locations and joints & tent tie-downs, in association 
with actual measured site conditions both above and below grade. Provide anticipated installation 
for Tile Set Hatch Cover pavers, as recommended by paver supplier. 

E. Samples:  
1. Full-size units of each type of unit paver indicated that show full range of color and 

variation. Pavers should be submitted in final sizes. 
2. Provide actual sample for each color mortar.  
3. Provide sample for steel edge restraints. 
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F. Material Certificates: For unit pavers. Include statements of material properties indicating 
compliance with requirements, including compliance with standards. Provide for each type and 
size of unit. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Installer shall have successfully installed 3 projects in the last 5 years. 
Provide 3 projects and 3 client contact names and phone numbers for approval. 

B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for materials and execution. Mockups shall be 
repeated until approved by Landscape Architect.  

1. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

2. Typical Paver mockup - Minimum size: 5-foot by 5-foot in location as directed by 
Architect or Landscape Architect. Mockups to include paving and edging. 

C. Tolerances 
1. Installation 

a. Tolerances: Do not exceed 1/16-inch unit-to-unit offset from flush (lippage) nor 1/8 
inch in 24 inches and 1/4 inch in 10 feet from level, or indicated slope, for finished 
surface of paving. 

b. The unit pavers shall meet adjacent paving surfaces within 1/16-inch. 
c. Joint sizes shall not deviate from measurements shown herein and in the drawings 

by more than 1/32 inch. 

1.6 PRECONSTRUCTION TESTING 

A. Preconstruction Adhesion and Compatibility Testing: Submit to latex-additive manufacturer, for 
testing as indicated below, Samples of flooring materials that will contact or affect mortar and 
grout that contain latex additives. 

1. Use manufacturer's standard test methods to determine whether mortar and grout materials 
will obtain optimal adhesion with, and will be nonstaining to, installed brick and other 
materials constituting brick flooring installation. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use 
cementitious materials that have become damp. 

B. Store aggregates where grading and other required characteristics can be maintained and 
contamination avoided. 

C. Store liquids in tightly closed containers protected from freezing. 

D. Store asphalt cement and other bituminous materials in tightly closed containers. 
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1.8 FIELD CONDITIONS 

A. Cold-Weather Protection: Do not use frozen materials or materials mixed or coated with ice or 
frost. Do not build on frozen subgrade or setting beds. Remove and replace unit paver work 
damaged by frost or freezing. 

B. Weather Limitations for Bituminous Setting Bed: 

1. Install bituminous setting bed only when ambient temperature is above 40 deg F and when 
base is dry. 

C. Weather Limitations for Mortar and Grout: 

1. Cold-Weather Requirements: Comply with cold-weather construction requirements 
contained in TMS 602/ACI 530.1/ASCE 6. 

2. Hot-Weather Requirements: Comply with hot-weather construction requirements 
contained in TMS 602/ACI 530.1/ASCE 6. Provide artificial shade and windbreaks and 
use cooled materials as required. Do not apply mortar to substrates with temperatures of 
100 deg F and higher. 

a. When ambient temperature exceeds 100 deg F, or when wind velocity exceeds 8 
mph and ambient temperature exceeds 90 deg F, set pavers within 1 minute of 
spreading setting-bed mortar. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain each type of unit paver, joint material, and setting material from single 
source with resources to provide materials and products of consistent quality in appearance and 
physical properties. 

2.2 CONCRETE PAVERS 

A. PLAZA CONCRETE PAVERS WITH HAND TIGHT JOINTS:  
1. Solid paving units made from normal-weight concrete with a compressive strength of 8000 

psi, water absorption not more than 5 percent according to ASTM C 140, and no breakage 
and Freeze/Thaw Resistance of 28 freeze-thaw cycles with no greater loss than 225 g/m2 
of paver surface area per ASTM C1645. 

2. Size: 6-inch by 12-inch nominal x 60 mm thick (5.91” x 11.81” x 2.36” actual) rectangle. 
3. Colors:  

a. Plaza Paver Type 1: Western White Quartex, Shotblast Finish 
b. Plaza Paver Type 2: Charcoal, Shotblast Finish 
c. Plaza Paver Type 3: Western White W/ Obsidian, Shotblast Finish 
d. Plaza Paver Type 4: White Marble Quartex, Shotblast Finish 

4. Manufacturer: Pavestone https://www.pavestone.com 404.634.9100 or approved equal 
Possible supplier: Jason Garner, Antique Brick & Block, 501-375-0060, with alternate 
suppliers acceptable. 

https://www.pavestone.com/
https://www.pavestone.com/
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5. Paver name: CityStone 
6. Edge: slight chamfer 

B. DETECTABLE WARNING PAVER WITH HAND TIGHT JOINTS:  
1. Solid paving units made from normal-weight concrete with a compressive strength of 8000 

psi, water absorption not more than 5 percent according to ASTM C 140, and no breakage 
and Freeze/Thaw Resistance of 28 freeze-thaw cycles with no greater loss than 225 g/m2 
of paver surface area per ASTM C1645. 
a. Provide Detectable Warning Surface Domes which are in compliance with: 

1) Americans with Disabilities Act (Title III Regulations, 28 CFR Part 36 ADA 
STANDARDS FOR ACCESSIBLE DESIGN, Appendix A, Section 4.29.2 
DETECTABLE WARNINGS ON WALKING SURFACES). 

2. Size: 12-inch by 12-inch nominal x 60 mm thick square 
3. Colors:  

a. Dectectable Warning Paver Type 6: Graphite color 
4. Manufacturer: Belgard or approved equal 

Possible supplier: Jason Garner, Antique Brick & Block, 501-375-0060, with alternate 
suppliers acceptable. 

C. PAVER SEALANT: Provide sealant which protects but does not change the look of the pavers, 
such as Prosocco or Techniseal IN (water based matte finish sealant with a natural look) or 
approved equal. The sealant shall either be included in approved paver sample or included in the 
mock-up. 

2.3 CURBS AND EDGE RESTRAINTS 

A. Steel Edge Restraints: Manufacturer's standard painted steel edging 3/16 inch thick by 4 inches 
high with loops pressed from or welded to face to receive stakes at 36 inches o.c. and steel stakes 
12 inch-14 inch long for each loop. 

1. Manufacturer: JD Russell Co., 129 Second St., Henderson, KY 42420, (270)-826-7008 or 
approved equal. 

2. Product name: DuraEdge 

3. Finish: Galvanized  

4. Color: Natural 

2.4 AGGREGATE SETTING-BED MATERIALS 

A. Graded Aggregate for Subbase: Sound, crushed stone or gravel complying with requirements in 
Section 003132 “Geo-Technical Report” for subbase material. 

B. Graded Aggregate for Base: Sound, crushed stone base that meets the requirements of AASHTO 
Class 7. 

C. Sand for Leveling Course: Sound, sharp, washed, natural sand or crushed stone complying with 
gradation requirements in ASTM C 33/C 33M for fine aggregate. 
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D. Sand for Joints: Polymeric sand, HP NextGel Jointing Sand as manufactured by Techniseal or 
approved equal 

1. Provide sand of color needed to produce required joint color. 

E. Separation Geotextile: See Engineering specification for geotextile at setting bed. Woven 
geotextile fabric, manufactured for separation applications; made from polyolefins or polyesters, 
with elongation less than 50 percent; complying with AASHTO M 288 and the following, 
measured per test methods referenced: 

1. Survivability: Class 2, AASHTO M 288. 
2. Apparent Opening Size: No. 60 sieve, maximum; ASTM D 4751. 
3. Permittivity: 0.02 per second, minimum; ASTM D 4491. 
4. UV Stability: 50 percent after 500 hours' exposure, ASTM D 4355. 

F. Drainage Geotextile: See Engineering specification for geotextile at setting bed. Nonwoven 
needle-punched geotextile fabric, manufactured for subsurface drainage applications, made from 
polyolefins or polyesters; with elongation greater than 50 percent; complying with 
AASHTO M 288 and the following, measured per test methods referenced: 

1. Survivability: Class 2, AASHTO M 288. 
2. Apparent Opening Size: No. 40 sieve, maximum; ASTM D 4751. 
3. Permittivity: 0.5 per second, minimum; ASTM D 4491. 
4. UV Stability: 50 percent after 500 hours' exposure, ASTM D 4355. 

G. Herbicide: Any herbicide to be used shall be approved by Landscape Architect. 

2.5 MORTAR SETTING-BED MATERIALS 

A. Portland Cement: ASTM C 150/C 150M, Type I or Type II. 

B. Hydrated Lime: ASTM C 207, Type S. 

C. Sand: ASTM C 144. 

D. Latex Additive: Laticrete 254 Platinum or approved equal water emulsion, serving as replacement 
for part or all of gaging water, of type specifically recommended by latex-additive manufacturer 
for use with field-mixed portland cement and aggregate mortar bed, and not containing a retarder. 

E. Thin-Set Mortar for Bond Coat: Latex-portland cement mortar complying with ANSI A118.4. 
1. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate or acrylic 

additive to which only water must be added at Project site. 

F. Water: Potable. 

G. Reinforcing Wire Fabric: Galvanized, welded wire fabric, 2 by 2 inches by 0.062 inch in diameter; 
comply with ASTM A 185/A 185M and ASTM A 82/A 82M except for minimum wire size. 
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2.6 MORTAR MIXES 

A. General: Comply with referenced standards and with manufacturers' written instructions for mix 
proportions, mixing equipment, mixer speeds, mixing containers, mixing times, and other 
procedures needed to produce setting-bed and joint materials of uniform quality and with optimal 
performance characteristics. Discard mortars and grout if they have reached their initial set before 
being used. 

B. Mortar-Bed Bond Coat: Mix neat to a creamy consistency. 

C. Thinset Mortar Bond Coat: Proportion and mix according to manufacturer's written instructions. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces indicated to receive unit paving, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Do not use unit pavers with chips, cracks, voids, discolorations, or other defects that might be 
visible or cause staining in finished work. 

B. Mix pavers from several pallets or cubes, as they are placed, to produce uniform blend of colors 
and textures. 

C. Cut unit pavers with motor-driven masonry saw equipment to provide clean, sharp, unchipped 
edges. Cut units to provide pattern indicated and to fit adjoining work neatly. Use full units 
without cutting where possible. Hammer cutting is not acceptable. 

D. Joint Pattern:  As indicated. 

E. Expansion and Control Joints: Provide for sealant-filled joints at locations and of widths 
indicated. Provide compressible foam filler as backing for sealant-filled joints. Install joint filler 
before setting pavers. Sealant materials and installation are specified in Specification 
Section "Joint Sealants." 

3.3 PREPARATION 

A. Sweep concrete substrates to remove dirt, dust, debris, and loose particles. 

B. Proof-roll prepared subgrade as per recommendations by geotechnical engineer to identify soft 
pockets and areas of excess yielding. Proceed with unit paver installation only after deficient 
subgrades have been corrected and meet the recommendations of the geotechnical engineer. 
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Verify that base and geotextile is ready to support sand, edge restraints, and, pavers and imposed 
loads. 

C. Verify base is dry, certified by General Contractor as meeting material, installation and grade 
specifications. 

D. Edge Restraint Preparation: 

1. Install edge restraints per the drawings at the indicated elevations. 

2. Mount directly to finished base. Do not install on bedding sand. 

3. The minimum distance from the outside edge of the base to the spikes shall be equal to the 
thickness of the base. 

4. For metal edge restraints with top edge exposed, drive stakes at least 1 inch below top edge. 

3.4 INSTALLATION 

A. PAVERS WITH HAND TIGHT JOINTS: 
1. Spread bedding sand evenly over the base course and screed to a nominal 1 in. thickness, 

not exceeding 1½ in. thickness. Spread bedding sand evenly over the base course and 
screed rails, using the rails and/or edge restraints to produce a nominal 1 in. thickness, 
allowing for specified variation in the base surface. 
a. Do not disturb screeded sand. 
b. Screeded area shall not substantially exceed that which is covered by pavers in one 

day. 
c. Do not use bedding sand to fill depressions in the base surface. 

2. Lay pavers in patterns shown on drawings. Place units hand tight without using hammers. 
Make horizontal adjustments to placement of laid pavers with rubber hammers and pry 
bars as required. 

3. Provide joints between pavers at 1/16 wide. No more than 5% of the joints shall exceed 1/8 
in. wide to achieve straight bond lines. 

4. Joint lines shall not deviate more than ±1/2 in. over 50 ft. from string lines. 
5. Fill gaps at the edges of the paved area with cut pavers or edge units.  
6. Cut pavers to be placed along the edge with a masonry saw. 
7. Cut pavers at edges as indicated on the drawings, with the min width to be 3” wide for cut 

pavers. 
8. Keep skid steer and forklift equipment off newly laid pavers that have not received initial 

compaction and joint sand.  
9. Use a low-amplitude plate compactor capable of at least minimum of 5,000 lbf (22 kN) at 

a frequency of 75 to 100 Hz to vibrate the pavers into the sand. Remove any cracked or 
damaged pavers and replace with new units. 

10. Simultaneously spread, sweep and compact dry joint sand into joints continuously until 
full. This requires at least 4 passes with a plate compactor. Do not compact within 6 ft of 
unrestrained edges of paving units. 

11. All work within 6 ft. of the laying face shall be left fully compacted with sand-filled joints 
at the end of each day or compacted upon acceptance of the work. Cover the laying face or 
any incomplete areas with plastic sheets overnight if not closed with cut and compacted 
pavers with joint sand to prevent exposed bedding sand from becoming saturated from 
rainfall. 
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12. Remove excess sand from surface when installation is complete. 
13. Allow excess joint sand to remain on surface to protect pavers from damage from other 

trades. Remove excess sand when directed by Landscape Architect or Architect. 
14.  Surface shall be broom clean after removal of excess joint sand. 
 

3.5 FIELD QUALITY CONTROL  

A. The final surface tolerance from grade elevations shall not deviate more than ±1/4 in. under a 10 
ft straightedge, see paragraph ‘Tolerances’ herein. 

B. Check final surface elevations for conformance to drawings. 

C. The surface elevation of pavers shall be 1/8 in. to 1/4 in. above adjacent drainage inlets, concrete 
collars or channels. 

D. Lippage: No greater than 1/16 in. difference in height between adjacent pavers. 

3.6 SEALING 

A. Install paver sealant in accordance with manufacturer’s recommendations. 

3.7 REPAIRING, POINTING, AND CLEANING 

A. Remove and replace unit pavers that are loose, chipped, broken, stained, or otherwise damaged 
or that do not match adjoining units. Provide new units to match adjoining units and install in 
same manner as original units, with same joint treatment and with no evidence of replacement. 

B. Pointing: During tooling of joints, enlarge voids or holes and completely fill with grout. Point 
joints at sealant joints to provide a neat, uniform appearance, properly prepared for sealant 
application. 

C. Cleaning: Remove excess grout from exposed paver surfaces; wash and scrub clean. 
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3.06 PROTECTION 

A. After work in this section is complete, the General Contractor shall be responsible for protecting 
work from damage due to subsequent construction activity on the site. 

END OF SECTION 321400 
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SECTION 323000 – STRUCTURAL SOIL FOUNDATION MATERIAL 

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. Furnish and install STRUCTURAL SOIL FOUNDATION MATERIAL in accordance 

with the plans, specifications, and directions of the Engineer.  

B. Related Requirements: 

1. Section 033000 "Cast-in-Place Concrete" for concrete footings. 
2. Section 321313 “Architectural Concrete Paving” for walkways, sidewalks and curbs 
3. Section 321373 "Concrete Paving Joint Sealants"  
4. Section 329115 “Planting Soil Mixes” 

1.3 SUBMITTALS 

A. Qualifications: Proposed testing laboratory for approval prior to sampling. 

B. Product Data:  
1. License: Submit the manufacturer’s license to produce the patented “CU-Soil™”,  

or approved equal. 

C. Test Results -  
1. Clay Loam:  Submit test results for particle size, bulk density, pH, percent organic 

content by weight, nutrient levels including nitrogen, phosphorus, and potassium, soluble 
salts in ppm,  and chemical analysis. In addition, submit the locations of all field sources 
for the clay loam and a list of all chemicals, insecticides, and herbicides applied to the 
clay loam in the previous five (5) years, and a list of all crops grown in the clay loam 
source fields in the previous three (3) years. 

2. Crushed Stone:  A three pound (3 lb.) bag of crushed stone shall be submitted with test 
results and contract name and number attached for approval prior to installation. Submit  
test results for particle size, loose and rodded unit weight, bulk  specific gravity, 
soundness,  absorbance, and stone dimension description, as per ASTM D 4791, for  the 
crushed stone. 

1.4 QUALITY ASSURANCE 

A. Soil-Testing Laboratory Qualifications: An approved independent laboratory, recognized by the 
local State Department of Agriculture, with the experience and capability to conduct the testing 
indicated and that specializes in types of tests to be performed. Provide the laboratory with 
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representative samples and a copy of the Contract Document Planting Plans, Schedules and 
Specifications.  Test, analyze and interpret in accordance with current AOAC standards. 

B. See Soil Mixing and Quality Control Testing paragraph herein for required mixing instructions. 

PART 2 - PRODUCTS 

2.1 Structural Soil Foundation Material:  

A. Shall conform with CU-Soil™, as patented by Cornell University, patent #5,849,069, or 
approved equal. The product shall be obtained from a licensed producer and proof of such 
licensing shall be submitted to the Engineer prior to delivery.  

For further information on licensed providers or licensing requirements and application, contact 
Brian Kalter, Operations Manager, Amereq, Inc., New City, NY (patentholder rights granted to 
Amereq, Inc. by Cornell Research Foundation.) Structural Soil components shall be mixed by 
the licensed producer to the following proportions: 

 
Component      Unit of Weight (Dry) 
Crushed Stone     83% 
Clay Loam      17% 
Hydrogel      1 ounce per 200 pounds of stone 

B. Crushed Stone: Shall be crushed granite or traprock or washed limestone, no sandstone shall be 
accepted. No recycled material shall be accepted. Stone shall meet the AASHTO/ ASTM C33 
requirements for #4 crushed angular stone graded within the following limits: 

 
Passing Sieve (dry analysis)   Percent by Weight 
2 inch       100% 
1 1/2 inch      90-100% 
1 inch       20-55% 
3/4 inch       0-15% 
3/8 inch       0-5% 

Stone shall be clean and certified to meet NYCDOT aggregate soundness requirements for use 
in road construction. A single sized crushed stone near one-inch (1") will be preferable to a 
wider size distribution or smaller single size stone fitting the general description. 

C. Clay Loam: Shall be as determined by the USDA Classification System and mechanical 
analysis, as per ASTM D-422. Clay loam shall be of uniform composition, without admixture of 
subsoil, and free of stones greater than one-half inch (1/2") diameter, leaves, roots, debris, toxic 
materials, or lumps or clods over one inch (1") diameter. It shall have been obtained from 
naturally well drained areas which have never been previously stripped for topsoil and shall 
have a history of supporting satisfactory vegetative growth. It shall contain not less than two 
percent (2%) nor more than five percent (5%) organic matter, as determined by loss on ignition 
of oven-dried samples, dried to a constant weight at a temperature of 230 degreesF, plus or 
minus 9 degrees F. Mechanical analysis for clay loam shall be as follows: 
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Textural Class    Percent of Total Weight (Dry)  
Gravel      Less than 5% 
Sand      20 - 45% 
Silt       20 - 50% 
Clay      20 - 40% 
 

Clay loam shall meet or be amended to meet the following chemical analysis criteria: 
1. pH between 5.5 and 6.5. 
2. Organic matter 2 - 5 percent by dry weight. 
3. Nutrient levels as required by the testing laboratory recommendations for the types of 

plants to be grown in the structural soil. 
4. Toxic elements and compounds below the US EPA Standards for Exceptional Quality 

Sludge, or local standards, whichever are more stringent. 
5. Soluble salts less than 1.0 millimho per cm. 
6. Cation exchange capacity (CEC) greater than 10. 
7. Carbon/ Nitrogen ratio less than 33: 1. 

Clay loam shall be the product of a commercial processing facility specializing in production of 
stripped natural topsoil. No clay loam shall come from USDA classified prime farmland. 

D. Slow Release Fertilizer: Commercial fertilizer shall comply with U.S. and N.Y State fertilizer 
laws. Fertilizer shall be delivered in original unopened containers. The fertilizer shall be 15-2-
15 liquid slow release (50%), or approved equal, formulated for mixing into the soil and 
certified by the manufacturer to provide controlled release of nitrogen continuously for a period 
of no more than twelve (12) months. Fertilizer shall be delivered in original unopened 
containers, which shall bear the manufacturer’s certificate of compliance covering analysis, and 
shall be furnished to the Engineer. 

E. pH Adjustment: To lower the clay loam pH to acceptable levels, commercial granular ferrous 
sulfate, ninety six percent (96%) pure sulfur may be added to lower soil pH above 6.5. To raise 
pH levels, the manufacturer may add agricultural limestone containing a minimum of eighty 
five percent (85%) carbonates. Minimum gradation: 100% passing 10 mesh sieve, 98% passing 
20 mesh sieve, 55% passing 60 mesh sieve, and 40% passing 100 mesh sieve. 

F. Hydrogel:   Shall be Gelscape®, a potassium propenoate-propenamide copolymer hydrogel, as 
manufactured by Amereq, Inc., New City, N.Y., or approved tested equal. No substitution is 
recommended, since small changes in the hydrogel structure greatly change the quality of the 
structural soil. 

PART 3 - EXECUTION 

3.1 SOIL MIXING AND QUALITY CONTROL TESTING:  

A. All Structural Soil shall be mixed using appropriate soil measuring, mixing, and shredding 
equipment of sufficient capacity and capability to assure proper quality control and consistent 
mix ratios. Structural soil must be mixed in the presence of the licensee, and no soil shall be 
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placed until inspected by the licensee. No mixing of Structural Soil at the project site shall be 
permitted unless a large paved area is available for mixing and the site has been pre-approved 
for use by the Engineer. No Structural Soil shall be mixed or placed in air temperatures below 
40 degrees F or delivered or placed in frozen, wet, or muddy conditions. Material shall be 
delivered at or near optimal compaction moisture content, as determined by AASHTO T 99 
(ASTM D 698). No material shall be delivered or placed in an excessively moist condition, 
beyond two percent (2%) above optimal compaction moisture content, as determined by 
AASHTO T 99 (ASTM D 698). 

B. Warning: Do not mix or transport structural soil when rain is expected. Place pavement 
immediately after placing and compacting structural soil to prevent excessive hydration. 

C. Structural Soil components and the finished mixture shall be protected from excess water 
absorption and erosion at all times. Do not store materials unprotected from rainfall, nor allow 
excess water to enter the site prior to compaction. If water is introduced into the material after 
grading, allow material to drain to near optimal compaction moisture content. 

D. The licensed producer shall add soil amendments to alter soil fertility, including fertilizer and 
pH adjustment at the rates recommended by soil test results. The soil pH shall be adjusted to fall 
between 5.5 and 6.5 two months after mixing, if the material is stored. The soil component 
Carbon/ Nitrogen ratio shall be adjusted to be less than 1:33 within two months after mixing. 

E. The Contractor shall mix sufficient quantity in advance of the time the material is needed at the 
job site to allow adequate time for the required quality control testing. Storage piles shall be 
protected from rain and erosion by covering with plastic sheeting. 

3.2 EXAMINATION:  

A. The Contractor shall notify the Engineer of any subsurface conditions which will affect the 
Contractor’s ability to complete the work, and shall locate and confirm the locations of all 
underground utility lines and structures prior to starting any excavation in the area to receive 
Structural Soil by calling Arkansas One Call 811. The Contractor shall be liable to repair any 
damage to underground utilities or structures caused by their activity during the progress of this 
work, at their own expense. Where tree roots larger than one inch (1") diameter are damaged , 
the Contractor shall ensure that damaged root sections are cleanly cut with sterilized pruning 
equipment. 

B. Structural Soil shall only be installed after the installation of all walls, curbs, footings, and 
utility work in the area has been completed. For site elements dependent on the Structural Soil 
for foundation support, postpone installation until immediately after the installation of the 
Structural Soil. The Contractor shall be responsible for any and all damage caused by the 
installation of structural soil and all disturbed areas shall be restored to their original condition, 
to the satisfaction of the Engineer. 

3.3 SITE PREPARATION 

A. The Contractor shall excavate and compact the proposed subgrade to the required depths and 
dimensions indicated on the drawings or as directed in the field. Do not over excavate 
compacted subgrades of adjacent pavement or structures. Confirm that the subgrade is at the 
proper elevation and compacted as required. The excavation shall be cleared of all construction 
debris, trash, rubble, and foreign material. 
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3.4 INSTALLATION 

A. When planting trees in the Structural Soil, the rootball shall rest on the Structural Soil or the 
prepared subgrade at such a level that the root flare of the tree is at finished grade. Cut and 
remove rope or wire from the top fifty percent (50%) of the rootball and pull the burlap back to 
the edge of the rootball, removing as much burlap and twine as possible. All plastic or synthetic 
product must be completely removed from the rootball at the time of planting. If soil is covering 
the crown, it must be removed so that the crown sits at the proper level. Any wire basket 
enclosed rootball will need to have at least two-thirds (2/3) of the basket cut away from the 
sides and top to prevent future root disturbance. Wire must not be galvanized or aluminum wire. 

B. Install the first six inch (6") lift of Structural Soil mix over the prepared subgrade. Install 
succeeding layers in six inch (6") lifts and compact each lift. Compact all materials to not less 
than ninety five percent (95%) of peak dry density from a standard AASHTO compaction curve 
(AASHTO T 99). No compaction shall occur when moisture content exceeds the maximum 
listed herein. Delay compaction at least twenty four (24) hours if moisture content exceeds the 
maximum allowable, and protect the Structural Soil during delays in compaction with plastic or 
plywood, as directed by the Engineer. 

C. Prior to placing pavement, the licensed CU-Soil™ provider and the Engineer shall check the 
Structural Soil material for consistency with the color and texture of the approved sample 
supplied by the Contractor. In the event that the material supplied varies significantly from the 
approved sample, the Engineer may request that the Contractor test the installed Structural Soil. 
Any mix which varies significantly from the approved testing results, as determined by the 
Engineer, shall be removed and new Structural Soil installed that meets the specifications. 

3.5 CLEANUP AND PROTECTION 

A. Keep adjacent paving and construction clean and work area in an orderly condition. 

3.6 DISPOSAL 

A. Disposal:  Remove surplus soil and waste material, including excesses, subgrade, unsatisfactory 
soil, trash, and debris, and legally dispose off site. 

END OF SECTION 323000 
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SECTION 328400 – DESIGN-BUILD PLANTING IRRIGATION SYSTEM 

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 the schematic overview of the requirements for the design and installation of 
moisture sensor drip irrigation system and associated equipment. Contractor shall provide shop 
drawings of the irrigation system for landscape architect and engineer’s approval. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design 100 percent coverage irrigation system, including comprehensive 
engineering analysis by a qualified professional engineer, using performance requirements and 
design criteria indicated. 
1. Irrigation system shall be a drip irrigation system.  System shall include both drip lines 

and tree ring drip lines, controller with multiple zones & moisture sensors per zone, a rain 
sensor, different colored tubing where lines run adjacent, hose bibs in the locations as 
shown on the drawings, and all necessary piping and equipment including required 
backflow prevention.  Irrigation system shall include complete coverage for all planting 
within the property line or limit of work line. Irrigation zone control shall be automatic 
operation with controller and automatic control valves. 

B. Coordination: The contractor shall coordinate with all trades for irrigation requirements. 

C. Permits: The contractor shall obtain all necessary permits. 

D. Winterization: The system shall have a winterization plan that meets the city’s approval. 

1.4 ACTION SUBMITTALS 

A. Contractor to submit shop drawings of drip irrigation system indicating design and layouts to 
Landscape Architect & Civil Engineer for review and approval. Shop drawings shall include 
details of all components. 
1. Installation details: Show all products and materials required for proper installation, their 

relative locations and critical dimensions. 

B. Product Data: For each type of product indicated. Include rated capacities, operating 
characteristics, electrical characteristics, and furnished specialties and accessories. 

C. Wiring Diagrams: For power, signal, and control wiring. 



DESIGN-BUILD PLANTING IRRIGATION SYSTEM 328400 - 2 

 

1.5 INFORMATIONAL SUBMITTALS 

A. Delegated-Design Submittal: For irrigation systems indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

B. Qualification Data: For qualified Installer. 

C. Zoning Chart: Show each irrigation zone and its control valve. 

D. Controller Timing Schedule: Indicate timing settings for each automatic controller zone. 

E. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For controllers and automatic control valves to include in 
operation and 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. Emitters: Equal to 10 percent of amount installed for each type indicated, but no fewer 

than 15 units. 
2. Drip-Tube System Tubing: Equal to 10 percent of total length installed for each type and 

size indicated, but not less than 100 feet. 

1.8 QUALITY ASSURANCE 

A. Designer & Installer Qualifications: Submit qualifications outlining projects of similar quality, 
schedule requirements and construction detailing over the last 5 years. Include the names of all 
similar projects, year completed, location, description of the scope of work and the name, 
address and telephone number of the Owner or the Owner’s Representative. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

C. Comply with requirements of utility supplying water and authorities having jurisdiction for 
preventing backflow and back siphonage. 

D. Field Observation: Give not less than 14 working days notice so that field observations may be 
made of the following: 
1. Layout. 
2. Trenching. 
3. Testing. 
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4. Commissioning. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and 
handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture. 

B. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending. 

1.10 PROJECT CONDITIONS 

A. Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after arranging 
to provide temporary water service according to requirements indicated: 

1. Notify Construction Manager no fewer than two days in advance of proposed interruption 
of water service. 

2. Do not proceed with interruption of water service without Construction Manager's written 
permission. 

1.11 WARRANTY 

A. Special Warranty: Manufacturer’s standard form in which manufacturer agrees to repair or 
replace components of drip irrigation system that fail or are defective in materials or operation 
within specified warranty period. 
1. Warranty Period: One year from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 QUALITY 

A. Use materials which are new and without flaws of defects of any type, and which are best of 
their class and kind. 

2.2 COMPONENTS 

A. The Contractor shall supply Toro Products or approved equal.  

B. In order to substitute another manufacturer, submit request per Section 012500 – Substitution 
Procedures 

C. Design Requirements 
1. The Contractor shall design, coordinate and install entire irrigation system. 
2. The drip irrigation system shall be designed and adjusted to provide uniform coverage 

throughout and shall prevent runoff. 
3. The irrigation system shall include an automatic rain shut-off control. 
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4. The irrigation system shall include moisture sensors which inform the controller. 
5. The irrigation system shall include a visual representation when the drip system is 

functioning, such as pop-up indicators, for each zone. 
6. All piping and wires beneath paving shall be sleeved. 
7. All piping systems shall be below grade; no on-grade systems are allowed. 
8. System shall include both drip lines and tree ring drip lines, controlled with multiple 

zones and moisture sensors per zone, a rain sensor, different colored tubing where lines 
run adjacent, and all necessary piping and equipment. 

9. System shall include hose bibs in locations as shown on the drawings. 
10. System shall include backflow prevention (RPZ) with aluminum cover with dark grey 

powdercoat (supplied by Safe-T-cover or approved equal, sized to fit.). 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Section 312000 "Earth Moving." 

B. Install warning tape directly above pressure piping, 12 inches below finished grades, except 6 
inches below subgrade under pavement and slabs. 

C. Drain Pockets: Excavate to sizes indicated. Backfill with cleaned gravel or crushed stone, 
graded from 3/4 to 3 inches to 12 inches below grade. Cover gravel or crushed stone with sheet 
of asphalt-saturated felt and backfill remainder with excavated material. 

D. Provide minimum cover over top of underground piping according to the following: 

1. Irrigation Main Piping: Minimum depth of 36 inches below finished grade, or not less 
than 18 inches below average local frost depth, whichever is deeper. 

2. Circuit Piping: 12 inches  
3. Drain Piping: 12 inches  
4. Sleeves: 24 inches  

3.2 PREPARATION 

A. Site inspections: 
1. Verify construction site conditions and note irregularities affecting work of this section. 

Report irregularities to the Owner prior to beginning work. 

B. Set stakes to identify locations of proposed irrigation system. Obtain Architect's approval before 
excavation. 

3.3 PIPING INSTALLATION 

A. Location and Arrangement: Drawings indicate location and arrangement of piping systems. 
Install piping as indicated unless deviations are approved on Coordination Drawings. 

B. Install piping at minimum uniform slope of 0.5 percent down toward drain valves. 
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C. Install piping free of sags and bends. 

D. Install groups of pipes parallel to each other, spaced to permit valve servicing. 

E. Install fittings for changes in direction and branch connections. 

F. Install unions adjacent to valves and to final connections to other components with NPS 2 or 
smaller pipe connection. 

G. Install flanges adjacent to valves and to final connections to other components with NPS 2-1/2 
or larger pipe connection. 

H. Install underground thermoplastic piping according to ASTM D 2774 and ASTM F 690. 

I. Install expansion loops in control-valve boxes for plastic piping. 

J. Lay piping on solid subbase, uniformly sloped without humps or depressions. 

K. Install ductile-iron piping according to AWWA C600. 

L. Install PVC piping in dry weather when temperature is above 40 deg F. Allow joints to cure at 
least 24 hours at temperatures above 40 deg F before testing. 

M. Install water regulators with shutoff valve and strainer on inlet and pressure gage on outlet. 
Install shutoff valve on outlet. Install aboveground or in control-valve boxes. 

N. Water Hammer Arresters: Install between connection to building main and circuit valves 
aboveground or in control-valve boxes. 

O. Install piping in sleeves under parking lots, roadways, and sidewalks. 

P. Install sleeves made of Schedule 40 PVC pipe and socket fittings, and solvent-cemented joints. 

Q. Install transition fittings for plastic-to-metal pipe connections according to the following: 

1. Underground Piping: 

a. NPS 1-1/2 (DN 40) and Smaller: Plastic-to-metal transition fittings. 
b. NPS 2 (DN 50) and Larger: AWWA transition couplings. 

R. Install dielectric fittings for dissimilar-metal pipe connections according to the following: 

1. Underground Piping: 

a. NPS 2 (DN 50) and Smaller: Dielectric coupling or dielectric nipple. 
b. NPS 2-1/2 (DN 65) and Larger: Prohibited except in control-valve box. 

2. Piping in Control-Valve Boxes: 

a. NPS 2 (DN 50) and Smaller: Dielectric union. 
b. NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Dielectric flange. 
c. NPS 5 (DN 125) and Larger: Dielectric flange kit. 
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3.4 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut 
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 
full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 
damaged. Do not use pipe sections that have cracked or open welds. 

D. Flanged Joints: Select rubber gasket material, size, type, and thickness for service application. 
Install gasket concentrically positioned. Use suitable lubricants on bolt threads. 

E. Ductile-Iron Piping Gasketed Joints: Comply with AWWA C600 and AWWA M41. 

F. Copper-Tubing Brazed Joints: Construct joints according to CDA's "Copper Tube Handbook," 
using copper-phosphorus brazing filler metal. 

G. Copper-Tubing Soldered Joints: Apply ASTM B 813 water-flushable flux to tube end unless 
otherwise indicated. Construct joints according to ASTM B 828 or CDA's "Copper Tube 
Handbook," using lead-free solder alloy (0.20 percent maximum lead content) complying with 
ASTM B 32. 

H. PE Piping Fastener Joints: Join with insert fittings and bands or fasteners according to piping 
manufacturer's written instructions. 

I. PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or 
paper towels. Join according to ASTM D 2657. 

1. Plain-End PE Pipe and Fittings: Use butt fusion. 
2. Plain-End PE Pipe and Socket Fittings: Use socket fusion. 

J. PVC Piping Solvent-Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings 
according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements. 

2. PVC Pressure Piping: Join schedule number, ASTM D 1785, PVC pipe and PVC socket 
fittings according to ASTM D 2672. Join other-than-schedule-number PVC pipe and 
socket fittings according to ASTM D 2855. 

3. PVC Nonpressure Piping: Join according to ASTM D 2855. 

3.5 VALVE INSTALLATION 

A. Underground Curb Valves: Install in curb-valve casings with tops flush with grade. 
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B. Underground Iron Gate Valves, Resilient Seat: Comply with AWWA C600 and AWWA M44. 
Install in valve casing with top flush with grade. 

1. Install valves and PVC pipe with restrained, gasketed joints. 

C. Pressure-Reducing Valves: Install in boxes for automatic control valves or aboveground 
between shutoff valves. Install full-size valved bypass. 

D. Throttling Valves: Install in underground piping in boxes for automatic control valves. 

E. Drain Valves: Install in underground piping in boxes for automatic control valves. 

3.6 DRIP IRRIGATION SPECIALTY INSTALLATION 

A. Install freestanding emitters on pipe riser to mounting height indicated. 

B. Install manifold emitter systems with tubing to emitters. Plug unused manifold outlets. Install 
emitters on off-ground supports at height indicated. 

C. Install multiple-outlet emitter systems with tubing to outlets. Plug unused emitter outlets. Install 
outlets on off-ground supports at height indicated. 

D. Install drip tubes with direct-attached emitters on ground. 

E. Install drip tubes with remote-discharge on ground with outlets on off-ground supports at height 
indicated. 

F. Install off-ground supports of length required for indicated mounted height of device. 

G. Install air relief valves and vacuum relief valves in piping, and in control-valve boxes. 

3.7 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION 

A. Equipment Mounting: Install interior controllers in the interior of the storage building. 

B. Install control cable in same trench as irrigation piping and at least 2 inches below or beside 
piping. Provide conductors of size not smaller than recommended by controller manufacturer. 
Install cable in separate sleeve under paved areas. 

3.8 CONNECTIONS 

A. Install piping adjacent to equipment, valves, and devices to allow service and maintenance. 

B. Connect wiring between controllers and automatic control valves. 
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3.9 IDENTIFICATION 

A. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplates and 
signs on each automatic controller. 

1. Text: In addition to identifying unit, distinguish between multiple units, inform operator 
of operational requirements, indicate safety and emergency precautions, and warn of 
hazards and improper operations. 

B. Warning Tapes: Arrange for installation of continuous, underground, detectable warning tapes 
over underground piping during backfilling of trenches. See Section 312000 "Earth Moving" for 
warning tapes. 

3.10 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

B. Tests and Inspections: 

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 
until no leaks exist. 

2. Operational Test: After electrical circuitry has been energized, operate controllers and 
automatic control valves to confirm proper system operation. 

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

C. Any irrigation product will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.11 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 
2. Verify that controllers are installed and connected according to the Contract Documents. 
3. Verify that electrical wiring installation complies with manufacturer's submittal. 

3.12 ADJUSTING 

A. Adjust settings of controllers. 

B. Adjust automatic control valves to provide flow rate at rated operating pressure required for 
each sprinkler circuit. 
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3.13 CLEANING 

A. Flush dirt and debris from piping before installing sprinklers and other devices. 

3.14 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain automatic control valves and controller. 

3.15 PROJECT RECORD (AS-BUILT) DRAWINGS: 

A. The Contractor is responsible for documenting changes to the Shop Drawings. Keep documents 
current. Do not permanently cover work until as-built information is recorded. 

B. Record pipe and wiring network alterations. Record accurate reference dimensions, measured 
from at least two permanent reference points, of each irrigation system valve, each sleeve end, 
each stub-out for future pipe and wiring connections, and other irrigation components enclosed 
within a valve box. 

C. Turn over Record Drawings to Owner’s Representative. Completion of Record Drawings will 
be a prerequisite for the review at the completion of the irrigation system installation. 

3.16 WINTERIZATION AND SPRING START-UP 

A. Winterize the irrigation system in the first fall after installation and start-up the irrigation system 
in the first spring after installation. Repair any damage caused in improper winterization at no 
additional cost to the Owner. Coordinate the winterization and start-up with Owner’s 
maintenance personnel. 

3.17 MAINTENANCE 

A. Once substantial completion has been completed, maintain irrigation system for duration of one 
(1) calendar year, including winterization and spring start-up. Make periodic examination and 
adjustments to irrigation system components so as to achieve the most desirable application of 
water 

B. Provide training and familiarization to the Owner. 

END OF SECTION 328400 
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SECTION 329115 – PLANTING SOIL MIXES 

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 following: 
1. Supply of component materials and soil amendments for Soil Mixes as specified. 
2. Supply of Broken Stone and Geotextile – Drainage for Rain Garden 
3. Preparation and blending of Soil Mixes, as specified herein. 
4. Installation, placement, spreading, and fine grading of Soil Mixes, as specified herein. 
5. Testing of soil component materials, soil amendment materials, and Soil Mixes, as 

specified herein. 
6. Testing and amendment for any and all existing topsoil to remain. 

B. Related Requirements: 
 

1. Section 329300 "Planting"  

1.3 REFERENCED STANDARDS 

A. ASTM:  American Society for Testing and Materials  
1. ASTM C136-84a Method for Sieve Analysis of Fine and Course Aggregates. 
2. ASTM D422-63 (1972) Method for Particle Size Analysis of Soils 
3. ASTM D5268-92 Standard Specification for Topsoil Used for Landscaping Purposes. 

B. USDA: United States Department of Agriculture 
1. USDA Soil Particle Size & Texture Classes. 

C. AOAC: Association of Official Agricultural Chemists. 
1. Standards. 

1.4 SUBMITTALS 

A. Qualifications: Proposed testing laboratory for approval prior to sampling. 

B. Product Data:  

Submit manufacturer's technical information, including application instructions where relevant, 
for the following items: 
1. Geotextile - Drainage 
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2. Fertilizers. 
3. Herbicides. 
4. Water-absorbent polymer. 
5. All other manufactured items 

C. Test Results - proposed soils.  Testing to include soil classification and composition, macro and 
micro nutrient and heavy metals testing.  Soil test shall include recommendations for 
amendments.  Soil supplier shall be clearly identified on the submittal. 

a. Test Results - Blended Soil Mixes:  Submit written reports, as specified herein, for 
each blended soil mix.  (These requirements include materials salvaged from on-
site): 
1) Bioretention Soil Mix 

b. Test Results - Broken Stone 

D. Test Results – Existing Soil:   
1. For any and all locations where existing topsoil will remain in place at existing grade, 

submit written reports.  Provide testing to include soil classification and composition, 
macro and micro nutrient and heavy metals testing.  Soil test shall include 
recommendations for amendments.  

E. Samples for Verification:  For each of the following: 
1. 1 lb of each type of proposed Planting Soil required, in labeled plastic bags showing sample 

name, location and date. Submit at least 28 days prior to ordering or processing. Submit 
only samples that conform as evidenced through the soil testing. 

F. Approval by the Owner's Representative of submitted product data, samples, test reports, and 
certificates, shall not constitute final acceptance. 

1.5 QUALITY ASSURANCE 

A. Soil-Testing Laboratory Qualifications: An approved independent laboratory, recognized by the 
local State Department of Agriculture, with the experience and capability to conduct the testing 
indicated and that specializes in types of tests to be performed. Provide the laboratory with 
representative samples and a copy of the Contract Document Planting Plans, Schedules and 
Specifications.  Test, analyze and interpret in accordance with current AOAC standards. 

1.6 TESTING 

A. Contractor shall submit written test reports as required under Submittals herein.   
1. Each test shall be carried out using the categories and sieve sizes as specified herein.  

Failure to include any of the required criteria will be sufficient cause for rejection of the 
test.   

2. Testing shall be carried out by an independent testing laboratory.  
3. All testing required by this Section, or additionally required by Landscape Architect, shall 

be included in the Contract price.   
4. Contractor shall be responsible for timely submittal of samples to the testing laboratory. 

B. Each test report shall include the following information: 
1. Project Title. 
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2. Name of Contractor. 
3. Name of material supplier. 
4. Testing Laboratory name, address and telephone number. 
5. Type of test. 
6. Date of test. 
7. Test results, including identification of deviations from acceptable ranges, and 

recommendations for soil additives or fertilizers to correct soil deficiencies as necessary. 

C. Each sample shall be tested for the following: 
1. Mechanical analysis:   

Sieve method, using sieve sizes specified. 
2. pH. 
3. Organic matter content: 

Percentage of oven-dry weight of soil, determined by loss on ignition of moisture-free 
sample, dried in accordance with the methods of the Association of Official Agricultural 
Chemists. 

4. Analysis of soluble salts: 
Sodium, calcium, magnesium, sulfates, chlorides and bicarbonates, in milimhos per 
centimeter. 

5. Analysis of minerals: 
Nitrogen, phosphorus, and potassium, in parts per million.  

6. Analysis of heavy metals:   
All elements specified herein, in parts per million. 

7. Corrective recommendations for nutrients and pH. 

D. The Landscape Architect may take and analyze at any time, such additional samples of materials 
as deemed necessary for verification of conformance to specification requirements.   

 Contractor shall furnish samples for this purpose upon request and shall perform testing as 
requested at no additional cost to the Owner. 

E. If the tests submitted are for component bulk material, then the bulk materials shall not be blended 
into a mix until until the test reports have been approved by the Landscape Architect.   
As necessary, make any and all soil mix amendments and resubmit test reports indicating 
amendments, until approved. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Packaged Materials: Deliver packaged materials in original, unopened containers showing 
weight, certified analysis, name and address of manufacturer, and compliance with state and 
Federal laws if applicable. 

B. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or 
on existing turf areas or plants. 

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, 
discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, 
water conveyance systems, or walkways. 
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3. Do not move or handle materials when they are wet or frozen. 
4. Accompany each delivery of bulk fertilizers and soil amendments with appropriate 

certificates. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Perform all required tests and submit test reports.  All Soil Mix components shall be tested and 
approved prior to incorporation into blended Soil Mixes. 

B. Provide adequate quantities of all Soil Mix materials to attain, after compaction and natural 
settlement, all design finished grades. 

2.2 EXISTING AMENDED SOILS 

A. Contractor shall provide test results for existing subgrade to remain, see Submittals.  Contractor 
shall amend the soils as recommended from the submitted testing.  Contractor shall present 
recommendations in writing to landscape architect a minimum of 60 days in advance of planting 
soils installation. 

2.3 BIORETENTION SOIL MIX 

A. The biorention planting soil mix shall be a sandy loam or loamy sand, 
1. Sand (0.05 to 2mm) : 70 to 85% by volume 
2. Silt (0.002 to 0.05 mm): 10% to 15% 
3. Clay (<0.002 mm): 5%-15% max 

B. A saturated hydraulic conductivity of minimum 1.0 feet per day (0.5 inches per hour) is required. 

C. The soil should be a uniform quality free of stones, stumps, roots or other woody material over 
1” in diameter.   There shall be no noxious seeds in the soil, including but not limited to Johnson 
grass, mugwort, nutsedge and Canadian thistle; if noxious plants are introduced, the contractor 
shall be responsible for hiring a specialty removal company. 

D. Bioretention Soil Mix shall conform to the following requirements: 
1. Organic Matter:  3% minimum – 8% maximum. 
2. pH:      5.0-7.0 
3. Soluble salts:  Less than 500 ppm 

/ Electrical conductivity: 1.50 mmhos/cm maximum (higher level indicates excessive salt 
content)  

4. Macronutrients:    
Nitrogen:  20 – 100 ppm 
Phosphorus (P2O5): 75 lbs per acre minimum 
Potassium (K20):   85 lbs per acre minimum 
 

5. Secondary nutrients:    
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Calcium:  100 – 200 ppm 
Magnesium:   35 lbs per acre minimum  
Sulphur:   10 – 20 ppm  

 

6. Micronutrients:    
Boron:  0.05 – 0.5 ppm 
Chlorine:   5 – 50 ppm 
Copper:   0.001 – 0.5 ppm 
Iron:  more than 0.5 ppm 
Manganese:  more than 0.5 ppm   
Molybdenum:  less than 10 ppm 
Zinc:  0.3 – 3 ppm 

2.4 BROKEN STONE 

A. Broken stone shall consist solely of crushed ledge rock. Stone shall be No. 3 size, well graded, 
and uniformly mixed.  
1. Broken stone shall consist of clean, durable, sharp angled fragments of rock of uniform 

quality throughout, free from dirt or other objectionable material. Samples shall be tested 
for abrasion in accordance with Standard Test Methods for “Resistance to Degradation of 
Small-Size and Large-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles 
Machine” of ASTM Designations C131 and C535. 
a. Broken stone shall be clean, and shall be washed if coated with mud, clay, dirt or 

other objectional material.  
b. No 3 size Percent passing: 

1) 3-1/4”   100% 
2) 2-1/4”   90-100% 
3) 1”    0-15% 

2.5 HEAVY METALS 

A. Each soil mix shall be tested for heavy metal content.  The total heavy metal concentration in all 
soil mixes shall not exceed the following: 

Element Maximum concentration 
in parts per million 

 

Arsenic 1  
Boron 300  
Cadmium 2  
Chromium 100  
Copper 100  
Lead 150  
Mercury 0.50  
Molybdenum 10  
Nickel 50  
Selenium 25  
Zinc 400  
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2.6 GEOTEXTILE - DRAINAGE 

A. Drainage application is defined as a soil to geotextile system that allows for long-term, adequate 
liquid flow normal to the geotextile with limited soil loss across the plane of the geotextile.  

B. Geotextiles shall be FX-60HS (nonwoven) as manufactured by Carthage Mills, Cincinnati OH; 
or 160N (nonwoven) by Mirafi Inc Charlotte NC; or TerraTex N06 (nonwoven) by Hanes Geo 
Components, Edison NJ or approved equal.      

2.7 SOIL AMENDMENT MATERIALS 

A. Bonemeal:  Shall be finely ground and have the following N-P-K (Nitrogen-Phosphorus-
Potassium) analysis:  4-12-0. 

B. Commercial Fertilizer:  Shall have the following N-P-K analysis: 10-6-4.   
1. A minimum of 50% of the nitrogen shall be derived from organic sources.   
2. If soil tests indicate need for a different composition, Contractor shall submit proposed 

alternate fertilizer for approval. 

C. Controlled-release Fertilizer:   

Shall be in granular form and shall have the following N-P-K analysis: 10-6-4. 
1. Fertilizer shall be as manufactured by Osmocote, or Meister. 
2. If soil tests indicate need for a different composition, Contractor shall submit proposed 

alternate fertilizer for approval. 

D. Limestone:   

Shall be granular limestone, produced from Dolomitic limestone specifically for use in planting, 
with a minimum of 86% of calcium and magnesium carbonates, conforming to the following 
requirements: 

 Sieve Size  Percent Passing by Weight 
 # 10     100 
 # 20     90 minimum 
 # 100     60 minimum 

E. Sulphur: Lower pH if required, by use of an approved horticultural elemental sulfur product.   
1. Peat moss or copper sulfate may not be used to lower pH. 

F. Water-absorbent polymer:  Acceptable products: 
1.  ‘Supersorb’, as manufactured by Aquatrols of America, Pennsauken, NJ 08110.  Tel: (800) 

257-7797. 
2.  ‘Terrasorb’, as manufactured by Industrial Services International, Bradentown, FL 34282.  

Tel: (800) 277-6728. 
3.  ‘Agrosoke’, as manufactured by Grosoke International Inc., Fort Worth, TX 76118.  Tel: 

(800) 522-0696. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing conditions: Before starting work, examine related work and surfaces.  Verify that 
Earthwork rough grading has resulted in the conforming subgrades with in specified tolerances. 

B. Weather Limitations: Proceed with soil works when existing and forecasted weather conditions 
permit.  Do not work during rain, when rain has been forecasted, or when soil has a high moisture 
content or is excessively wet, muddy, or frozen. 

3.2 PREPARATION 

A. Protect utilities, structures, foundations, sidewalks, pavements, other facilities, lawns and plants 
from damage caused by operations or as a result of operations. 

3.3 BLENDING 

A. Mechanically mix sand and clay thoroughly (if necessary) to meet loamy top soil specification.  

B. Mechanically mix until a uniform distribution of the components is achieved.  

C. When stockpiling the finished mix, cover the pile with a plastic tarp to prevent drying out soil 
and separation from rain.  

D. Contractor shall submit soil for approved by landscape architect prior to installation.  Contractor 
shall submit soil tests including soil classification and composition, macro and micro nutrient and 
heavy metals testing.  Soil test shall include recommendations for amendments.  Soil supplier 
shall be clearly identified on the submittal. 

3.4 LAYOUT 

A. Review: The Landscape Architect/Site Engineer shall review the field layout and retains the right 
to direct adjustments to the layout. 

B. Prior to installation of geotextile, the ground shall be inspected and prepared, and broken stone 
shall be placed as shown on the drawings.  

C. The drainage geotextile shall be placed loosely with no wrinkles or folds. Geotextile to overlap 
12” between rolls. If the geotextile is damaged during installation, the rupture shall be removed 
and the damaged area shall be covered with a patch of new fabric to overlap the undamaged fabric 
a minimum of 6” in all directions. 

D. The approved bioretention soil shall be installed in lifts of 12” and lightly compacted. Minimal 
compaction effort can be applied to the soil by tamping with a bucket from a dozer or backhoe. 
No bioretention soil shall be handled while wet. Place and spread approved bioretention soil in 
dry weather on dry unfrozen grade. 
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E. Contractor shall fine grade as necessary after the bioretention soil settles, to the grades as shown 
on the Contract Drawings, prior to planting efforts. 

3.5 TOLERANCES 

A. Comply with tolerances as follows: 
1. Elevation:  Plus or minus 1/2 inch. 
2. Settlement: less than 1/4 inch against adjacent surfaces. 

3.6 CLEANUP AND PROTECTION 

A. Keep adjacent paving and construction clean and work area in an orderly condition. 

3.7 DISPOSAL 

A. Disposal:  Remove surplus soil and waste material, including excesses, subgrade, unsatisfactory 
soil, trash, and debris, and legally dispose off site. 

END OF SECTION 329115 
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SECTION 329300 - PLANTING 

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. Plants: including trees, plants, and turf lawn. 
2. Tree stabilization. 
3. Tree-watering devices. 

B. Related Requirements: 

1. Section 329115 Planting Soil Mixes 

1.3 DEFINITIONS 

A. Backfill: The earth used to replace or the act of replacing earth in an excavation. 

B. Balled and Burlapped Stock: Plants dug with firm, natural balls of earth in which they were 
grown, with a ball size not less than diameter and depth recommended by ANSI Z60.1 for type 
and size of plant required; wrapped with burlap, tied, rigidly supported, and drum laced with 
twine with the root flare visible at the surface of the ball as recommended by ANSI Z60.1. 

C. Balled and Potted Stock: Plants dug with firm, natural balls of earth in which they are grown 
and placed, unbroken, in a container. Ball size is not less than diameter and depth recommended 
by ANSI Z60.1 for type and size of plant required. 

D. Bare-Root Stock: Plants with a well-branched, fibrous-root system developed by transplanting 
or root pruning, with soil or growing medium removed, and with not less than the minimum 
root spread according to ANSI Z60.1 for type and size of plant required. 

E. Container-Grown Stock: Healthy, vigorous, well-rooted plants grown in a container, with a 
well-established root system reaching sides of container and maintaining a firm ball when 
removed from container. Container shall be rigid enough to hold ball shape and protect root 
mass during shipping and be sized according to ANSI Z60.1 for type and size of plant required. 

F. Fabric Bag-Grown Stock: Healthy, vigorous, well-rooted plants established and grown in-
ground in a porous fabric bag with well-established root system reaching sides of fabric bag. 
Fabric bag size is not less than diameter, depth, and volume required by ANSI Z60.1 for type 
and size of plant. 
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G. Finish Grade: Elevation of finished surface of planting soil. 

H. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a 
pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and 
molluscicides. They also include substances or mixtures intended for use as a plant regulator, 
defoliant, or desiccant. Some sources classify herbicides separately from pesticides. 

I. Pests: Living organisms that occur where they are not desired or that cause damage to plants, 
animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents 
(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses. 

J. Planting Area: Areas to be planted. 

K. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified 
with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth. 
See Section 329113 "Soil Preparation" and Section 329115 "Soil Preparation (Performance 
Specification)" for drawing designations for planting soils. 

L. Plant; Plants; Plant Material: These terms refer to vegetation in general, including trees, shrubs, 
vines, ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation. 

M. Root Flare: Also called "trunk flare." The area at the base of the plant's stem or trunk where the 
stem or trunk broadens to form roots; the area of transition between the root system and the 
stem or trunk. 

N. Stem Girdling Roots: Roots that encircle the stems (trunks) of trees below the soil surface. 

O. Subgrade: The surface or elevation of subsoil remaining after excavation is complete, or the top 
surface of a fill or backfill before planting soil is placed. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Plant Materials: Include quantities, sizes, quality, and sources for plant materials. 
2. Plant Photographs: Include color photographs in digital format of each required species 

and size of plant material as it will be furnished to Project. Take photographs from an 
angle depicting true size and condition of the typical plant to be furnished. Include a scale 
rod or other measuring device in each photograph. For species where more than 20 plants 
are required, include a minimum of three photographs showing the average plant, the best 
quality plant, and the worst quality plant to be furnished. Identify each photograph with 
the full scientific name of the plant, plant size, and name of the growing nursery. 

B. Samples for Verification: For each of the following: 
1.  Mulch: Small plastic bag of each organic mulch required; in sealed plastic bags labeled 

with composition of materials by percentage of weight and source of mulch. Each Sample 
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shall be typical of the lot of material to be furnished; provide an accurate representation 
of color, texture, and organic makeup. 

2. Mineral Mulch: Small plastic bag of each mineral mulch required, in sealed plastic bags 
labeled with source of mulch. Sample shall be typical of the lot of material to be 
delivered and installed on-site; provide an accurate indication of color, texture, and 
makeup of the material. 

3. Weed Control Barrier: 12 by 12 inches. 
4. Proprietary Root-Ball-Stabilization Device: One unit. 
5. Slow-Release, Tree-Watering Device: One unit of each size required. 
6. Root Barrier: Width of panel by 12 inches. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For landscape Installer. Include list of similar projects completed by 
Installer demonstrating Installer's capabilities and experience. Include project names, addresses, 
and year completed, and include names and addresses of owners' contact persons. 

B. Certification of Grass Seed: From seed vendor for each grass-seed monostand or mixture, 
stating the botanical and common name, 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. Product Certificates: For each type of manufactured product, from manufacturer, and complying 
with the following: 

1. Manufacturer's certified analysis of standard products. 
2. Analysis of other materials by a recognized laboratory made according to methods 

established by the Association of Official Analytical Chemists, where applicable. 

D. Pesticides and Herbicides: Product label and manufacturer's application instructions specific to 
Project. 

E. Sample Warranty: For special warranty. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: Recommended procedures to be established by Owner for maintenance of 
plants during a calendar year. Submit before expiration of required maintenance periods. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified landscape installer whose work has resulted in successful 
establishment of plants. 

1. Professional Membership: Installer shall be a member in good standing of either the 
Professional Landcare Network or the American Nursery and Landscape Association. 

2. Experience:  Five years' experience in landscape installation and three successful projects 
in last five years. Provide addresses and client names and contact for approval. 
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3. Installer's Field Supervision: Require Installer to maintain an experienced full-time 
supervisor on Project site when work is in progress. 

4. Pesticide Applicator: State licensed, commercial. 

B. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable 
requirements in ANSI Z60.1. 

1. Selection of plants purchased under allowances is made by Architect, who tags plants at 
their place of growth before they are prepared for transplanting. 

C. Measurements: Measure according to ANSI Z60.1. Do not prune to obtain required sizes. 

1. Trees and Shrubs: Measure with branches and trunks or canes in their normal position. 
Take height measurements from or near the top of the root flare for field-grown stock and 
container-grown stock. Measure main body of tree or shrub for height and spread; do not 
measure branches or roots tip to tip. Take caliper measurements 6 inches above the root 
flare for trees up to 4-inch caliper size, and 12 inches above the root flare for larger sizes. 

2. Other Plants: Measure with stems, petioles, and foliage in their normal position. 

D. Plant Material Observation: Architect may observe plant material either at place of growth or at 
site before planting for compliance with requirements for genus, species, variety, cultivar, size, 
and quality. Architect may also observe trees and shrubs further for size and condition of balls 
and root systems, pests, disease symptoms, injuries, and latent defects and may reject 
unsatisfactory or defective material at any time during progress of work. Remove rejected trees 
or shrubs immediately from Project site. 

1. Notify Architect of sources of planting materials seven days in advance of delivery to 
site. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Packaged Materials: Deliver packaged materials in original, unopened containers showing 
weight, certified analysis, name and address of manufacturer, and indication of compliance with 
state and Federal laws if applicable. 

B. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, 
or on existing turf areas or plants. 

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials; 
discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties, 
water conveyance systems, or walkways. 

3. Accompany each delivery of bulk materials with appropriate certificates. 

C. Do not prune trees and shrubs before delivery. Protect bark, branches, and root systems from 
sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage. Do not 
bend or bind-tie trees or shrubs in such a manner as to destroy their natural shape. Provide 
protective covering of plants during shipping and delivery. Do not drop plants during delivery 
and handling. 
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D. Handle planting stock by root ball. 

E. Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F until planting. 

F. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over 
trunks (before wrapping), branches, stems, twigs, and foliage to protect during digging, 
handling, and transportation. 

1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery 
before moving and again two weeks after planting. 

G. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to 
protect from wind and other damage during digging, handling, and transportation. 

H. Deliver plants after preparations for planting have been completed, and install immediately. If 
planting is delayed more than six hours after delivery, set plants and trees in their appropriate 
aspect (sun, filtered sun, or shade), protect from weather and mechanical damage, and keep 
roots moist. 

1. Heel-in bare-root stock. Soak roots that are in less than moist condition in water for two 
hours. Reject plants with dry roots. 

2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other 
acceptable material. 

3. Do not remove container-grown stock from containers before time of planting. 
4. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray. 

Water as often as necessary to maintain root systems in a moist, but not overly wet 
condition. 

1.10 FIELD CONDITIONS 

A. Field Measurements: Verify actual grade elevations, service and utility locations, irrigation 
system components, and dimensions of plantings and construction contiguous with new 
plantings by field measurements before proceeding with planting work. 

B. B&B Digging Restrictions: Dig during one of the following periods or as agreed to protect the 
warranty:  
1. Spring Digging for deciduous trees:  April to May. 
2. Fall Digging for deciduous and evergreens:  September to October. 

C. Planting Restrictions:  Plant during one of the following periods or as agreed to protect the 
warranty:.  Coordinate planting periods with digging periods and deliveries: 
1. Spring Planting: April to May. 
2. Fall Planting: September to October. 

D. Weather Limitations: Proceed with planting only when existing and forecasted weather 
conditions permit planting to be performed when beneficial and optimum results may be 
obtained. Apply products during favorable weather conditions according to manufacturer's 
written instructions and warranty requirements. 
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1.11 WARRANTY 

A. Special Warranty: Installer agrees to repair or replace plantings and accessories that fail in 
materials, workmanship, or growth within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of 
adequate maintenance, or neglect by Owner. 

b. Structural failures including plantings falling or blowing over. 
c. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 

2. Warranty Periods: From date of Substantial Completion. 

a. Trees, Shrubs, Vines, and Ornamental Grasses:  12 months. 
b. Ground Covers, Biennials, Perennials, and Other Plants:  12 months. 
c. Annuals:  6 months. 

3. Include the following remedial actions as a minimum: 

a. Immediately remove dead plants and replace unless required to plant in the 
succeeding planting season. 

b. Replace plants that are more than 25 percent dead or in an unhealthy condition at 
end of warranty period. 

c. Provide extended warranty for period equal to original warranty period, for 
replaced plant material. 

d. Twelve month warranty starts over at time of replacement. 

PART 2 - PRODUCTS 

2.1 PLANT MATERIAL 

A. General: Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, 
shearing, and other features indicated in Plant List, Plant Schedule, or Plant Legend indicated 
on Drawings and complying with ANSI Z60.1; and with healthy root systems developed by 
transplanting or root pruning. Provide well-shaped, fully branched, healthy, vigorous stock, 
densely foliated when in leaf and free of disease, pests, eggs, larvae, and defects such as knots, 
sun scald, injuries, abrasions, and disfigurement. 

1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is 
squeezed between two branches or between branch and trunk ("included bark"); crossing 
trunks; cut-off limbs more than 3/4 inch in diameter; or with stem girdling roots are 
unacceptable. 

2. Collected Stock: Do not use plants harvested from the wild, from native stands, from an 
established landscape planting, or not grown in a nursery unless otherwise indicated. 
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B. Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types 
and form of plants required. Plants of a larger size may be used if acceptable to Architect, with a 
proportionate increase in size of roots or balls. 

C. Root-Ball Depth: Furnish trees and shrubs with root balls measured from top of root ball, which 
begins at root flare according to ANSI Z60.1. Root flare shall be visible before planting. 

D. Labeling: Label each plant of each variety, size, and caliper with a securely attached, 
waterproof tag bearing legible designation of common name and full scientific name, including 
genus and species. Include nomenclature for hybrid, variety, or cultivar, if applicable for the 
plant. 

E. If formal arrangements or consecutive order of plants is indicated on Drawings, select stock for 
uniform height and spread, and number the labels to assure symmetry in planting. 

F. Annuals and Biennials: Provide healthy, disease-free plants of species and variety shown or 
listed, with well-established root systems reaching to sides of the container to maintain a firm 
ball, but not with excessive root growth encircling the container. Provide only plants that are 
acclimated to outdoor conditions before delivery and that are in bud but not yet in bloom]. 

2.2 SEED 

A. Grass-Seed Mix: Proprietary seed mix as follows: 

1. Products: Subject to compliance with requirements, provide the following:  

a. Smart Seed Sun and Shade; Pennington Seed, PO Box 338, Greenfield, MO 
65661, 1-800-285-7333 

b. Seeding rate of 6 lb/1000 sq. ft. 

2.3 FERTILIZERS 

A. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble 
nitrogen, phosphorus, and potassium in the following composition: 
1. Composition:  20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by 

weight. 
2. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil 

reports from a qualified soil-testing agency. 

2.4 MULCHES 

A. Hardwood Mulch:  Free from deleterious materials and suitable as a top dressing of trees, 
shrubs, and planting beds, consisting of one of the following: 
1. Type:  Shredded hardwood, aged 5 to 12 months prior to installation 
2. Size Range: 1/2 to 1 inch diameter. 
3. Color: No artificial dyes permitted. 
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2.5 WEED-CONTROL BARRIERS 

A. Nonwoven Geotextile Filter Fabric: Polypropylene or polyester fabric, 3 oz./sq. yd. minimum, 
composed of fibers formed into a stable network so that fibers retain their relative position. 
Fabric shall be inert to biological degradation and resist naturally encountered chemicals, 
alkalis, and acids. 

B. Composite Fabric: Woven, needle-punched polypropylene substrate bonded to a nonwoven 
polypropylene fabric, 4.8 oz./sq. yd.  

2.6 PESTICIDES & HERBICIDES 

A. Submit products for approval from landscape architect prior to usage. 
1. General: Pesticide registered and approved by the EPA, acceptable to authorities having 

jurisdiction, and of type recommended by manufacturer for each specific problem and as 
required for Project conditions and application. Do not use restricted pesticides unless 
authorized in writing by authorities having jurisdiction. 

2. Pre-Emergent Herbicide (Selective and Nonselective): Effective for controlling the 
germination or growth of weeds within planted areas at the soil level directly below the 
mulch layer. 

3. Post-Emergent Herbicide (Selective and Nonselective): Effective for controlling weed 
growth that has already germinated. 

2.7 TREE-STABILIZATION MATERIALS 

A. Trunk-Stabilization Materials: 

1. Upright and Guy Stakes: Rough-sawn, sound, new hardwood or softwood with specified 
wood pressure-preservative treatment, free of knots, holes, cross grain, and other defects, 
2-by-2-inch nominal by length indicated, pointed at one end. 

2. Flexible Ties: Wide rubber or elastic bands or straps of length required to reach stakes or 
turnbuckles or compression springs. 

3. Guys and Tie Wires: ASTM A 641/A 641M, Class 1, galvanized-steel wire, two-strand, 
twisted, 0.106 inch in diameter. 

4. Guy Cables: Five-strand, 3/16-inch-diameter, galvanized-steel cable, with zinc-coated 
turnbuckles or compression springs, a minimum of 3 inches long, with two 3/8-inch 
galvanized eyebolts. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive plants, with Installer present, for compliance with requirements and 
conditions affecting installation and performance of the Work. 

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, 
concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, 
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paint thinner, turpentine, tar, roofing compound, or acid has been deposited in soil within 
a planting area. 

2. Verify that plants and vehicles loaded with plants can travel to planting locations with 
adequate overhead clearance. 

3. Suspend planting operations during periods of excessive soil moisture until the moisture 
content reaches acceptable levels to attain the required results. 

4. Uniformly moisten excessively dry soil that is not workable or which is dusty. 

B. If contamination by foreign or deleterious material or liquid is present in soil within a planting 
area, remove the soil and contamination as directed by Architect and replace with new planting 
soil. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing 
plants from damage caused by planting operations. 
1. Protect grade stakes set by others until directed to remove them. 

B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of 
soil-bearing water runoff or airborne dust to adjacent properties and walkways. 

C. Lay out individual tree and shrub locations and areas for multiple plantings. Stake locations, 
outline areas, adjust locations when requested, and obtain Architect's acceptance of layout 
before excavating or planting. Make minor adjustments as required. 

D. Lay out plants at locations directed by Architect. Stake locations of individual trees and shrubs 
and outline areas for multiple plantings. 

3.3 PLANTING AND TURF AREA PREPARATION 

A. General: Prepare planting area for soil placement and mix planting soil according to 
Section 329115 Planting Soil Mixes. 

B. Placing Planting Soil:  

1. Blend a transition layer between new and existing soil by blending 50% existing soil and 
50% new planting soil mix as shown in the drawings. 

2. Place mixed planting soil mix to depth as shown in the drawings. 

3. Ensure that the finished grade accounts for the mulch, stone screenings or sod so that the 
final grade is 1/4" lower on the planting side than on the paved side. All instances where 
mulch or stone screenings wash onto the adjacent paving will require correction. 

C. Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry 
before planting. Do not create muddy soil. 
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D. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded 
or otherwise disturbed after finish grading. 

3.4 SEEDING 

A. Sow seed with spreader or seeding machine. Do not broadcast or drop seed when wind velocity 
exceeds 5 mph. 

1. Evenly distribute seed by sowing equal quantities in two directions at right angles to each 
other. 

2. Do not use wet seed or seed that is moldy or otherwise damaged. 
3. Do not seed against existing trees. Limit extent of seed to outside edge of planting saucer. 

B. Sow seed at a total rate as shown herein or as recommended by supplier. 

C. Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray. 

D. Protect seeded areas from hot, dry weather or drying winds by applying mulch within 24 hours 
after completing seeding operations. Soak areas, scatter mulch uniformly to a thickness of 3/16 
inch, and roll surface smooth. 

3.5 TURF MAINTENANCE 

A. General: Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, 
replanting, and performing other operations as required to establish healthy, viable turf. Roll, 
regrade, and replant bare or eroded areas and remulch to produce a uniformly smooth turf. 
Provide materials and installation the same as those used in the original installation. 

1. Fill in as necessary soil subsidence that may occur because of settling or other processes. 
Replace materials and turf damaged or lost in areas of subsidence. 

2. In areas where mulch has been disturbed by wind or maintenance operations, add new 
mulch and anchor as required to prevent displacement. 

3. Apply treatments as required to keep turf and soil free of pests and pathogens or disease. 
Use integrated pest management practices whenever possible to minimize the use of 
pesticides and reduce hazards. 

B. Watering: Install and maintain temporary piping, hoses, and turf-watering equipment to convey 
water from sources and to keep turf uniformly moist to a depth of 4 inches. 

1. 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. 

2. Water turf with fine spray at a minimum rate of 1 inch per week unless rainfall 
precipitation is adequate. 

C. Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain specified 
height without cutting more than one-third of grass height. Remove no more than one-third of 
grass-leaf growth in initial or subsequent mowings. Do not delay mowing until grass blades 
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bend over and become matted. Do not mow when grass is wet. Schedule initial and subsequent 
mowings to maintain the following grass height: 
1. Mow to a height of 3 inches. 

D. Turf Postfertilization: Apply commercial fertilizer after initial mowing and when grass is dry. 

1. Use fertilizer that provides actual nitrogen of at least 1 lb/1000 sq. ft. to turf area. 

3.6 SATISFACTORY TURF 

A. Turf installations shall meet the following criteria as determined by Architect: 

1. Satisfactory Seeded Turf: At end of maintenance period, a healthy, uniform, close stand 
of grass has been established, free of weeds and surface irregularities, with coverage 
exceeding 90 percent over any 10 sq. ft. and bare spots not exceeding 5 by 5 inches. 

B. Use specified materials to reestablish turf that does not comply with requirements, and continue 
maintenance until turf is satisfactory. 

3.7 EXCAVATION FOR TREES AND SHRUBS 

A. Planting Pits and Trenches: Excavate circular planting pits. 

1. Excavate planting pits with sides sloping inward at a 45-degree angle. Excavations with 
vertical sides are unacceptable. Trim perimeter of bottom leaving center area of bottom 
raised slightly to support root ball and assist in drainage away from center. Do not further 
disturb base. Ensure that root ball will sit on undisturbed base soil to prevent settling. 
Scarify sides of planting pit smeared or smoothed during excavation. 

2. Excavate approximately three times as wide as ball diameter for balled and burlapped 
stock. 

3. Excavate at least 12 inches wider than root spread and deep enough to accommodate 
vertical roots for bare-root stock. 

4. Do not excavate deeper than depth of the root ball, measured from the root flare to the 
bottom of the root ball. 

5. If area under the plant was initially dug too deep, add soil to raise it to the correct level 
and thoroughly tamp the added soil to prevent settling. 

6. Maintain angles of repose of adjacent materials to ensure stability. Do not excavate 
subgrades of adjacent paving, structures, hardscapes, or other new or existing 
improvements. 

7. Maintain supervision of excavations during working hours. 
8. Keep excavations covered or otherwise protected when unattended by Installer's 

personnel. 
9. If drain tile is indicated on Drawings or required under planting areas, excavate to top of 

porous backfill over tile. 

B. Backfill Soil: Subsoil and topsoil removed from excavations may not be used as backfill soil 
unless otherwise indicated. 
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C. Obstructions: Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs 
are encountered in excavations. 

1. Hardpan Layer: Drill 6-inch-diameter holes, 24 inches apart, into free-draining strata or 
to a depth of 10 feet, whichever is less, and backfill with free-draining material. 

D. Drainage: Notify Architect if subsoil conditions evidence unexpected water seepage or retention 
in tree or shrub planting pits. 

E. Fill excavations with water and allow to percolate away before positioning trees and shrubs. 

3.8 TREE PLANTING 

A. Inspection: At time of planting, verify that root flare is visible at top of root ball according to 
ANSI Z60.1. If root flare is not visible, remove soil in a level manner from the root ball to 
where the top-most root emerges from the trunk. After soil removal to expose the root flare, 
verify that root ball still meets size requirements. 

B. Roots: Remove stem girdling roots and kinked roots. Remove injured roots by cutting cleanly; 
do not break. 

C. Balled and Burlapped Stock: Set each plant plumb and in center of planting pit or trench with 
root flare 1 inch above adjacent finish grades. 

1. Backfill: Planting soil. 
2. After placing some backfill around root ball to stabilize plant, carefully cut and remove 

burlap, rope, and wire baskets from tops of root balls and from sides, but do not remove 
from under root balls. Remove pallets, if any, before setting. Do not use planting stock if 
root ball is cracked or broken before or during planting operation. 

3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air 
pockets. When planting pit is approximately one-half filled, water thoroughly before 
placing remainder of backfill. Repeat watering until no more water is absorbed. 

4. Place slow release fertilizer planting tablets equally distributed around each planting pit 
when pit is approximately one-half filled. Place tablets beside the root ball about 1 inch 
from root tips; do not place tablets in bottom of the hole. 

a. Quantity: as recommended by supplier. 

5. Continue backfilling process. Water again after placing and tamping final layer of soil. 

3.9 TREE PRUNING 

A. Remove only dead, dying, or broken branches. Do not prune for shape. 

B. Prune, thin, and shape trees as directed by Architect. 

C. Prune, thin, and shape trees according to standard professional horticultural and arboricultural 
practices. Unless otherwise indicated by Architect, do not cut tree leaders; remove only injured, 
dying, or dead branches from trees and shrubs; and prune to retain natural character. 
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D. Do not apply pruning paint to wounds. 

3.10 TREE STABILIZATION 

A. Trunk Stabilization by Upright Staking and Tying: Install trunk stabilization as follows only if 
directed to do so by owner or Landscape Architect: 

1. Upright Staking and Tying: Stake trees of 2- through 5-inch caliper. Stake trees of less 
than 2-inch caliper only as required to prevent wind tip out. Use a minimum of two stakes 
of length required to penetrate at least 18 inches below bottom of backfilled excavation 
and to extend 96-inches above grade. Set vertical stakes and space to avoid penetrating 
root balls or root masses. 

2. Support trees with two strands of tie wire, connected to the brass grommets of tree-tie 
webbing at contact points with tree trunk. Allow enough slack to avoid rigid restraint of 
tree. 

B. Root-Ball Stabilization: Install below-grade stabilization system to secure each new planting by 
the root ball unless otherwise indicated. 

1. Tree Staple, Inc., 444 Mercer Street, Stirling, NJ 07980, (908) 626-9300: Install Tree 
Staple as recommended by manufacturer unless otherwise indicated and according to 
manufacturer's written instructions.  

3.11 GROUND COVER AND PLANT PLANTING 

A. Set out and space ground cover and plants other than trees, shrubs, and vines as indicated on 
Drawings in even rows with triangular spacing. 

B. Use planting soil for backfill. 

C. Dig holes large enough to allow spreading of roots. 

D. For rooted cutting plants supplied in flats, plant each in a manner that minimally disturbs the 
root system but to a depth not less than two nodes. 

E. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around 
plants to hold water. 

F. Water thoroughly after planting, taking care not to cover plant crowns with wet soil. 

G. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery 
from transplanting shock. 

3.12 PLANTING AREA MULCHING 

A. Mulch backfilled surfaces of planting areas and other areas indicated. 

1. Trees in Turf Areas: Apply mulch ring of 2-inch average thickness, with 24-inch radius 
around trunks or stems. Do not place mulch within against trunks or stems. 
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2. Trees in Stone Screenings: Apply stone screenings as shown in the drawings. 

3. Mulch in Planting Areas: Apply 2-inch average thickness of organic mulch over whole 
surface of planting area, and finish level with adjacent finish grades. Do not place mulch 
against trunks or stems. 

3.13 PLANT MAINTENANCE 

A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring 
planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or 
vertical position, and performing other operations as required to establish healthy, viable 
plantings. 

B. Fill in, as necessary, soil subsidence that may occur because of settling or other processes. 
Replace mulch materials damaged or lost in areas of subsidence. 

C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and 
pathogens or disease. Use integrated pest management practices when possible to minimize use 
of pesticides and reduce hazards. Treatments include physical controls such as hosing off 
foliage, mechanical controls such as traps, and biological control agents. 

3.14 PESTICIDE APPLICATION 

A. Obtain written approval from Landscape Architect before applying pesticide. 

B. Apply pesticides and other chemical products and biological control agents according to 
authorities having jurisdiction and manufacturer's written recommendations. Coordinate 
applications with Owner's operations and others in proximity to the Work. Notify Owner before 
each application is performed. 

3.15 REPAIR AND REPLACEMENT 

A. General: Repair or replace existing or new trees and other plants that are damaged by 
construction operations, in a manner approved by Architect. 

1. Submit details of proposed pruning and repairs. 
2. Perform repairs of damaged trunks, branches, and roots within 24 hours, if approved. 
3. Replace trees and other plants that cannot be repaired and restored to full-growth status, 

as determined by Architect. 

B. Remove and replace trees that are more than 25 percent dead or in an unhealthy condition or are 
damaged during construction operations that Architect determines are incapable of restoring to 
normal growth pattern. 

1. Provide new trees of same size as those being replaced for each tree.  
2. Species of Replacement Trees:  Same species being replaced. 

3.16 CLEANING AND PROTECTION 

A. During planting, keep adjacent paving and construction clean and work area in an orderly 
condition. Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, 
or other paved areas. 
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B. Promptly remove soil and debris created by turf work from paved areas. Clean wheels of 
vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas. 

C. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and 
debris and legally dispose of them off Owner's property. 

D. Protect plants from damage due to landscape operations and operations of other contractors and 
trades. Maintain protection during installation and maintenance periods. Treat, repair, or replace 
damaged plantings. 

E. Erect temporary fencing or barricades and warning signs as required to protect newly planted 
areas from traffic. Maintain fencing and barricades throughout initial maintenance period and 
remove after plantings are established. 

F. After installation and before Substantial Completion, remove nursery tags, nursery stakes, tie 
tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site. 

G. At time of Substantial Completion, verify that tree-watering devices are in good working order 
and leave them in place. Replace improperly functioning devices. 

3.17 MAINTENANCE SERVICE 

A. Maintenance Service for Trees and Shrubs: Provide maintenance by skilled employees of 
landscape Installer. Maintain as required in "Plant Maintenance" Article. Begin maintenance 
immediately after plants are installed and continue until plantings are acceptably healthy and 
well established, but for not less than maintenance period below: 

1. Maintenance Period:  12 months from date of Substantial Completion. 

B. Turf Maintenance Service: Provide full maintenance by skilled employees of landscape 
Installer. Maintain as required in "Turf Maintenance" Article. Begin maintenance immediately 
after each area is planted and continue until acceptable turf is established, but for not less than 
the following periods: 

1. Seeded Turf:  12 months from date of Substantial Completion. 

a. When initial maintenance period has not elapsed before end of planting season, or 
if turf is not fully established, continue maintenance during next planting season. 

C. Maintenance Service for Ground Cover and Other Plants: Provide maintenance by skilled 
employees of landscape Installer. Maintain as required in "Plant Maintenance" Article. Begin 
maintenance immediately after plants are installed and continue until plantings are acceptably 
healthy and well established, but for not less than maintenance period below: 

1. Maintenance Period:  Twelve months from date of Substantial Completion. 

END OF SECTION 329300 
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SECTION 334000 - STORM DRAINAGE 
 
PART 1 – GENERAL 
 
1.0 In the event of conflict between the specifications and drawings, the drawings shall govern. 
 
1.1 SECTION INCLUDES 
 

A. Pipe culverts. 
 

B. Concrete curb inlet structures and joint boxes. 
 

C. Connection to existing concrete drainage structures. 
 
1.2 RELATED SECTIONS 
 

A. Site Grading. 
 

B. Structure Excavation and Backfill. 
 

C. Concrete Curb and Gutters. 
 

D. Concrete Work. 
 
PART 2 - PRODUCTS 
 
2.1 PIPE CULVERTS 
 

A. Reinforced Concrete Pipe (RCP):  ASTM C76-78, Class III. 
 

1. Material:  Concrete and reinforcing steel. 
2. Shape:  Circular. 
3. Sizes:  As shown on Drawings. 

 
B. Joint Material: 

 
1. Cold-applied preformed plastic gasket type sealant conforming to Federal 

Specification SS-5-00210. 
2. Primer:  As specified by the manufacturer. 

 
C. Left Blank Intentionally. 
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D. Corrugated Polyethylene Pipe (CPEP): AASHTO M-294 and ASTM-1248, Type III. 
 

1. Material:  Virgin Polyethylene compounds, uniformly pigmented, with no cracks or 
creases.  The pipe shall have a minimum pipe stiffness at five percent deflection as 
follows when tested in accordance with M294: 

 
Diameter    Pipe Stiffness 

 
12 inches      45 psi 
15      42 
18      40 
24      34 
30      28 
36      22 

 
2. Type:  "S" - Full circular cross-section with an outer corrugated wall and a 

smooth inner wall. 
3. Sizes:  As shown on drawings. 

 
E. Couplings for CPEP 

 
1. Couplings shall be corrugated to match the pipe corrugations and shall provide 

sufficient longitudinal strength to preserve pipe alignment and prevent separation 
at the joints.  Couplings shall be bell and spigot, split collar, or screw-on collar. 

2. Couplings shall be water-tight. 
 
2.2 CURB INLET STRUCTURE AND JUNCTION BOX 
 

A. Concrete and reinforcing steel: 
 

1. Refer to Standard Detail. 
2. Refer to Section 03001 and ACI 301. 

 
B. Manhole rings and covers:  ASTM A 48, Class 30A, Type II traffic safe. 

 
1. Material:  Cast Iron, solid cover. 
2. Size:  24 inch diameter with ring depth equal to concrete thickness. 

  
C. Refer to Plans & Details for Nyloplast drain basins.  

 
 

 
2.3 BEDDING AND BACKFILL MATERIALS 
 

A. Select Backfill Material:  Soil excavated from trench or sub-soil from site that is free of 
rocks larger than 1-1/2 inches in greatest dimension, and free of frozen soil, large clumps 
of soil, muddy soil, organic matter and foreign materials. 

 
B. Class I Bedding Material:  Angular, graded stone, 1/4 inch to 1-1/2 inch size.  

 
PART 3 - EXECUTION 
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3.1 CONCRETE PIPE CULVERT INSTALLATION 
 

A. Excavate and backfill the trench in accordance with the provisions of Section 02210. 
 

B. Grade the bottom of the trench to provide a firm bedding surface of uniform density 
along the entire length of the pipe. 

  
C. Shape the bottom of the trench to conform to the bottom one quarter of the outside 

diameter of the circular pipe. 
 

D. Lay the pipe beginning at the downstream end with the groove end of the pipe placed  
facing upstream. 

 
E. Join pipe using specified cold applied preformed plastic joint sealant.  Clean the pipe 

joint surface and prime, if recommended by the manufacturer, brush on and allow to dry.  
Remove protective wrapping from one side of the rope.  Lay rope strip side up on the 
surface of the pipe joint and press the strip firmly to surface of pipe joint end to end 
continuing around the entire circumference of the joint.  Remove the remaining 
protective wrapping and force pipe into connection until material fills the joint space. 

 
F. To insure an even and well filled joint, accomplish the final joining of the pipe by either 

pushing or pulling by mechanical means each joint of the pipe as it is laid. 
 

G. In cold weather, either warm the joint material in a hot water bath, or by other approved 
methods, to the extent required to keep the material pliable for placement without 
breaking or cracking, or use butyl rubber type joint sealant. 

 
H. In areas not under pavement of structure "slice-in" the bedding material under the 

haunches of the pipe with and then hand tamp or mechanical tamp the backfill up to the 
horizontal centerline of the pipe. 

 
I. Under pavement and structures, compact the backfill on the sides of the pipe to the 

required densities specified in Section 02210 using mechanical tamps with the top 12 
inches of subgrade compacted to 95% of the soils Modified Proctor maximum dry 
density at or near the optimum moisture content. 

 
3.2 (Blank Intentionally) 
 
 
3.3 CORRUGATED POLYETHYLENE PIPE CULVERT INSTALLATION 
 

A. Follow procedures outlined above for corrugate metal pipe installation using couplings 
for CPEP pipe, except that Class I bedding material shall also be used as backfill to the 
springline of the pipe.  In areas to be paved, the pipe shall be backfilled to subgrade using 
Class 1 material.  In areas not to be paved, the pipe shall be backfilled from the springline 
to top of the pipe with Class I material, and then select material to subgrade. 

  
B. Use water-tight couplings on all pipe fittings. 
 
3.4 STRUCTURES INSTALLATION 



   

STORM DRAINAGE   334000 

 
A. Forming concrete, placing reinforcing steel and placing and curing concrete:  Refer to 

Section 03001 and ACI 301. 
 

B. Excavation and Backfill:  Refer to Section 02210. 
 
C. Refer to Plans, Details & Manufacturer’s specifications for Nyloplast structure 

installation. 
 
3.5 EXISTING STRUCTURE MODIFICATION 
 

A. Remove top and throat of existing curb inlet. 
 

B. Remove loose and damaged concrete material. 
 

C. Dispose of removed material including cast iron ring and cover. 
 

D. Cut and tie reinforcing steel to new steel as detailed on Drawings. 
 

E. Form new top and provide new cast iron ring and cover. 
 

F. Place steel as detailed on Drawings and place concrete to modify structure into a junction 
box.   

 
G. Patch inside face of wall to achieve smooth surface. 

 
 
 
END OF SECTION 334000 
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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 Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes Architectural Cast-in-Place Concrete including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes, for the following:
	1. Tinted concrete walls

	B. Related Requirements:
	1. Section 033000 "Cast-in-Place Concrete" for concrete footings.
	2. Section 321313 “Concrete Paving” for walkways, sidewalks and curbs
	3. Section 321373 "Concrete Paving Joint Sealants"


	1.3 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash, slag cement, and other pozzolans.
	B. W/C Ratio: The ratio by weight of water to cementitious materials.
	C. Cast-in-Place Architectural Concrete: Formed concrete that is exposed to view on surfaces of completed structure and that requires special concrete materials, formwork, placement, or finishes to obtain specified architectural appearance.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples for Initial Selection:
	1. For each type of product, ingredient, or admixture requiring color selection.

	C. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when characteristics of materials, project conditions, weather, test results, or other circumstances warrant adjustments.
	D. Shop drawings
	1. Shop Drawings: Drawing showing layout of all cast-in-place concrete and details of key elements, including dimensions, profiles, joint layout and coordination with other finishes.
	a. Joint Layout: Indicate proposed construction, control and expansion joints, for approval of Architect or Landscape Architect.

	2. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical conne...
	3. Formwork Shop Drawings: Show formwork construction of exposed Cast-In-Place Concrete, including form-facing joint, rustications, construction joints, form sealant details, form tie locations and patterns, inserts and embedments, cutouts, cleanout p...
	4. Placement Schedule: Submit concrete placement schedule before start of placement operations. Include locations of all joints, including construction joints. Architect shall review placement schedule and adjust as needed.


	1.5 0TINFORMATIONAL SUBMITTALS
	A. Qualification Data:
	1. For qualified Installer
	2. For qualified ready-mix concrete manufacturer.

	B. Material Certificates: For the following, from manufacturer:
	1. Cementitious materials.
	2. Steel reinforcement and reinforcement accessories.
	3. Fiber reinforcement.
	4. Admixtures.
	5. Curing compounds.
	6. Applied finish materials.
	7. Bonding agent or epoxy adhesive.
	8. Joint fillers.

	C. Material Test Reports: For each of the following:
	1. Aggregates

	D. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: Installer shall have successfully installed 3 projects in the last 5 years. Provide 3 projects and 3 client contact names and phone numbers for approval.
	B. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities" (Quality Control Manual - Section 3, "Plant Certification Checklist").

	C. Testing Agency Qualifications: An independent agency, acceptable to authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	D. Source Limitations: Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	E. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution. Mockups shall be full-thickness sections of concrete to demonstrate typical joints;...
	1. Build mockups in location as directed by Architect and of the size indicated
	a. Concrete wall – 12” length x full width x full depth.

	2. Mockups will not be part of final work.
	3. If mockups are not approved, the mockup shall be redone until approval by Landscape Architect.
	4. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Landscape Architect specifically approves such deviations in writing.

	F. Slip resistance of all horizontal surfaces:
	1. Min. friction factor (static)   Surface
	.6     Level
	.8     Ramps

	G. PAVING TOLERANCES
	1. Comply with tolerances in 37TACI 11737T and as follows:
	a. Elevation: 37T1/4 inch37T
	b. Thickness: Plus 37T1/4  inch37T48T, 48Tminus 37T1/4 inch37T48T.
	c. Surface: Gap below 37T10-feet 37Tlong; unleveled straightedge not to exceed 37T1/4 inch37T48T.
	d. Installed surface shall not have more than 1/8” difference from adjacent surface or utility cover.
	e. Vertical surfaces shall be plumb, with maximum deviation of 1/16”.Min
	f. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 37T1/4  inch per 12 inches37T of tie bar.
	g. Lateral Alignment and Spacing of Dowels: 37T1 inch37T
	h. Vertical Alignment of Dowels: 37T1/4 inch37T
	i. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 37T1/4 inch per 12 inches37T of dowel.
	j. Joint Spacing: 37T1/2”  of intended alignment (or 3” for locations with no intended alignment)
	k. Contraction Joint Depth: Plus 37T1/4 inch37T, no minus.
	l. Joint Width: Plus 37T1/8 inch37T no minus.



	1.7 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service: Engage a qualified independent testing agency to perform preconstruction testing on concrete mixtures.

	1.8 FIELD CONDITIONS
	A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required. Contractor is required to meet all safety requirements for traffic control.
	B. Cold-Weather Concrete Placement: Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1 and the following:
	1. When air temperature has fallen to or is expected to fall below 37T40 deg F37T uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 37T50 deg F37T and not more than 37T80 deg F37T at point of p...
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in design mixtures.

	C. Hot-Weather Concrete Placement: Comply with 37TACI 30137T and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 37T90 deg F37T at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated in total amount of mix...
	2. Cover steel reinforcement with water-soaked burlap, so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade moisture uniform without standing water, soft spots, or dry areas.



	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with 37TACI 30137T unless otherwise indicated.

	2.2 FORMS
	A. Vertical applications


	Form Materials for vertical applications including walls:
	1. For vertical concrete surfaces exposed to view, unless otherwise noted, forms shall impart a smooth uniform appearance to the concrete without mottles and color variations caused by non-uniform absorption of moisture or chemical reaction.
	2. Concrete surfaces not exposed to view shall have a smooth uniform appearance.
	3. Textures: Except as noted under Concrete Finishes, the forms will be smooth and impart no texture to surface of concrete. All horizontal surfaces shall have a light broom concrete finish that will meet the required slip resistance.
	4. Provide formwork for Architectural Grade concrete with the intent to provide a smooth, glossy finish, upon removal of the form, with no patching, stoning or other form of repair. Wash only.
	B. See Section 323313 Concrete Paving for formwork for horizontal applications including paving and curbs.
	C. Vertical form joints are to be plumb and horizontal joints level. Fasten all contact material to supports with fasteners arranged in a symmetrical pattern. Fasteners shall be aligned horizontally and vertically
	D. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete surfaces.
	2.3 STEEL REINFORCEMENT
	A. Epoxy-Coated Reinforcing Bars: ASTM A 775/A 775M or ASTM A 934/A 934M; with ASTM A 615/A 615M, 37TGrade 6037T deformed bars.
	B. Joint Dowel Bars: ASTM A 615/A 615M, 37TGrade 6037T zinc coated (galvanized) after fabrication according to ASTM A 767/A 767M, Class I coating. Cut bars true to length with ends square and free of burrs.
	C. Epoxy-Coated, Joint Dowel Bars: ASTM A 775/A 775M; with ASTM A 615/A 615M, 37TGrade 6037T48T (Grade 420)48T plain-steel bars.
	D. Tie Bars: ASTM A 615/A 615M, 37TGrade 6037T48T (Grade 420)48T; deformed.
	E. Hook Bolts: 37TASTM A 307, Grade A37T48T (ASTM F 568M, Property Class 4.6)48T, internally and externally threaded. Design hook-bolt joint assembly to hold coupling against paving form and in position during concreting operations, and to permit remo...
	F. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded-wire reinforcement, and dowels in place. Manufacture bar supports according to CRSI's "Manual of Standard Practice" from stee...
	1. Equip wire bar supports with sand plates or horizontal runners where base material will not support chair legs.
	2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire bar supports.

	G. Zinc Repair Material: ASTM A 780/A 780M.

	2.4 CONCRETE MATERIALS
	A. Cementitious Materials: Use the following cementitious materials, of same type, brand, and source throughout Project:
	1. Portland Cement: ASTM C 150/C 150M, gray portland cement Type II
	2. Fly Ash: ASTM C 618, Class C

	B. Normal-Weight Aggregates: ASTM C 33/C 33M, Class 3M coarse aggregate or better, graded. Provide aggregates from a single source.
	1. Maximum Coarse-Aggregate Size: 37T3/4 inch37T nominal.
	2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

	C. Water: ASTM C 94/C 94M and potable.

	2.5 ADMIXTURES
	A. Air-Entraining Admixture: ASTM C 260
	B. Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material. Do not use calcium chloride or admixtures contai...
	1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
	2. Retarding Admixture: ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

	C. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-set accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with steel reinfo...
	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. BASF Construction Chemicals - Building Systems; Rheocrete 222+.
	b. Cortec Corporation; MCI- [2000] [2005NS].
	c. Grace Construction Products, W. R. Grace & Co.; DCI-S.
	d. Sika Corporation; FerroGard 901.


	D. Color Pigment: ASTM C 979/C 979M, synthetic mineral-oxide pigments or colored water-reducing admixtures; color stable nonfading, and resistant to lime and other alkalis.
	1. Color: Integral color to match architect’s sample, Chromix from Scofield 35Thttp://www.scofield.com/35T 1-800-800-9900 or approved equal.
	2. Pigmented Mineral Dry-Shake Color Hardener: Factory-packaged, dry combination of portland cement, graded quartz aggregate, color pigments, and plasticizing admixture. Use color pigments that are finely ground, nonfading mineral oxides interground w...
	a. Color: shall match integral color of concrete.
	b. Type: Lithochrome Color Hardener, as supplied by Scofield 35Thttp://www.scofield.com/35T 1-800-800-9900 or approved equal.



	2.6 WATER: Potable and complying with ASTM C 94/C 94M.
	2.7 RELATED MATERIALS
	A. Joint Fillers: ASTM D 1751, asphalt-saturated cellulosic fiber in preformed strips.

	2.8 CONCRETE MIXTURES
	A. Prepare design mixtures for each type and strength of concrete, and as determined by either laboratory trial mixtures or field test data, proportioned according to 37TACI 301.
	1. Footings / Walls: Proportion normal-weight concrete mixture as follows:
	a. Minimum Compressive Strength: 4000 psi at 28 days.
	b. Maximum Water-Cementitious Materials Ratio: 0.50.
	c. Slump Limit: 3 inches
	d. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery.

	2. Slabs-on-Grade: Proportion normal-weight concrete mixture as follows:
	a. Minimum Compressive Strength: 3200 psi at 28 days.
	b. Minimum Cementitious Materials Content: 470 lb/cu. yd.
	c. Slump Limit: 3 inches
	d. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery



	2.9 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.10 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared subbase surface below to identify soft pockets and areas of excess yielding, or as directed by engineer.
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction. Limit vehicle speed to 37T3 mph37T
	2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing not less than 37T15 tons
	3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of [37T1/2 inch37T according to requirements in Section 312000 "Earth Moving."

	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove loose material from compacted subbase surface immediately before placing concrete.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, grades, and elevations. Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.4 STEEL REINFORCEMENT INSTALLATION
	A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement. Maintain minimum cover to reinforcement.
	D. Install welded-wire reinforcement in lengths as long as practicable. Lap adjoining pieces at least one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent continuous laps in either direction.
	E. Zinc-Coated Reinforcement: Use galvanized-steel wire ties to fasten zinc-coated reinforcement. Repair cut and damaged zinc coatings with zinc repair material.
	F. Epoxy-Coated Reinforcement: Use epoxy-coated steel wire ties to fasten epoxy-coated reinforcement. Repair cut and damaged epoxy coatings with epoxy repair coating according to ASTM D 3963/D 3963M.
	G. Install fabricated bar mats in lengths as long as practicable. Handle units to keep them flat and free of distortions. Straighten bends, kinks, and other irregularities, or replace units as required before placement. Set mats for a minimum 37T2-inc...

	3.5 JOINTS
	A. General: Form construction, isolation, and contraction joints and tool edges true to line, with faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to centerline unless otherwise indicated.
	1. When joining existing paving, place transverse joints to align with previously placed joints unless otherwise indicated.

	B. Construction Joints: Set construction joints at side and end terminations of paving and at locations where paving operations are stopped for more than one-half hour unless paving terminates at isolation joints.
	1. Continue steel reinforcement across construction joints unless otherwise indicated. Do not continue reinforcement through sides of paving strips unless otherwise indicated.
	2. Provide tie bars at sides of paving strips where indicated.
	3. Butt Joints: Use bonding agent at joint locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	4. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with keys unless otherwise indicated. Embed keys at least 37T1-1/2 inches37T into concrete.
	5. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

	C. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, other fixed objects, and where indicated.
	1. Locate expansion joints at intervals of 37T50 feet37T unless otherwise indicated.
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler not less than 37T1/2 inch37T or more than 37T1 inch37T below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or clip joint-filler sections together.
	6. During concrete placement, protect top edge of joint filler with metal, plastic, or other temporary preformed cap. Remove protective cap after concrete has been placed on both sides of joint.

	D. Control Joints: Form weakened-plane control joints, sectioning concrete into areas as indicated. Construct control joints for a depth equal to at least one-fourth of the concrete thickness, as follows, to match jointing of existing adjacent concret...
	1. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades. Cut 37T1/8-inch 37Twide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before developin...

	E. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an edging tool to a 37T1/4-inch37T radius. Repeat tooling of edges after applying surface finishes. Eliminate edging-tool marks on concrete surfaces, ...

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast-in.
	B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing concrete. Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	D. Comply with 37TACI 30137T requirements for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to concrete during delivery or at Project site. Do not add water to fresh concrete after testing.
	F. Deposit and spread concrete in a continuous operation between transverse joints. Do not push or drag concrete into place or use vibrators to move concrete into place.
	G. Consolidate concrete according to 37TACI 30137T by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator. Keep vibrator away from joint assemblies, reinforcement, or side forms. Use only square-faced shovels for hand spreading and consolidation. Consol...

	H. Screed paving surface with a straightedge and strike off.
	I. Commence initial floating using bull floats or darbies to impart an open-textured and uniform surface plane before excess moisture or bleedwater appears on the surface. Do not further disturb concrete surfaces before beginning finishing operations ...
	J. Curbs and Gutters: Use design mixture for automatic machine placement. Produce curbs and gutters to required cross section, lines, grades, finish, and jointing.
	K. Slip-Form Paving: Use design mixture for automatic machine placement. Produce paving to required thickness, lines, grades, finish, and jointing.
	1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of slip-form paving machine during operations.


	3.7 FLOAT FINISHING
	A. General: Do not add water to concrete surfaces during finishing operations.
	B. Float Finish: Begin the second floating operation when bleedwater sheen has disappeared and concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven floats or by hand floating if area is small or inaccessibl...
	1. Horizontal surfaces - Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom across float-finished concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture.


	3.8 CONCRETE PROTECTION 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.
	B. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 37T0.2 lb/sq. ft. x h37T before and during finishing operations. Apply according to manufacturer's written instru...
	C. Formed Surfaces: Cure formed concrete surfaces. If forms remain during curing period, moist cure after loosening forms. If removing forms before end of curing period, continue curing for the remainder of the curing period.
	D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	E. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. 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 hours after initial application. Maintain continuity of coatin...


	3.9 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Testing Services: Testing and inspecting of composite samples of fresh concrete obtained according to ASTM C 172/C 172M shall be performed according to the following requirements:
	1. Testing Frequency: Obtain at least one composite sample for each 37T100 cu. yd.37T or fraction thereof of each concrete mixture placed each day.
	a. When frequency of testing will provide 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/C 143M; 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/C 231M, pressure method; 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/C 1064M; one test hourly when air temperature is 37T40 deg F37T and below and when it is 37T80 deg F37T and above, and one test for each composite sample.
	5. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one set of three standard cylinder specimens for each composite sample.
	6. Compressive-Strength Tests: ASTM C 39/C 39M; test one specimen at seven days and two specimens at 28 days.
	a. A compressive-strength test shall be the average compressive strength from two specimens obtained from same composite sample and tested at 28 days.


	C. Strength of each concrete mixture will be satisfactory if 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...
	D. Test results shall be reported in writing to Landscape Architect & Architect, concrete manufacturer, and Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain Project identification name and number, date of conc...
	E. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	F. 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 Architect.
	G. Concrete paving will be considered defective if it does not pass tests and inspections.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	I. Prepare test and inspection reports.

	3.10   REPAIR AND PROTECTION
	A. Remove and replace concrete paving that is broken, damaged, or defective or that does not comply with requirements in this Section. Remove work in complete sections from joint to joint unless otherwise approved by Landscape Architect.
	B. Drill test cores, where directed by Landscape Architect or Architect, when necessary to determine magnitude of cracks or defective areas. Fill drilled core holes in satisfactory paving areas with portland cement concrete bonded to paving with epoxy...
	C. All patches and corrections to be approved by Landscape Architect in advance of installation.
	D. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after placement. When construction traffic is permitted, maintain paving as clean as possible by removing surface stains and spillage of materials as they occur.
	E. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep paving not more than two days before date scheduled for Substantial Completion inspections.



	042000 - Unit Masonry
	312300 - Site Structure Excavation and Backfill
	312333 - Trenching and Backfilling
	321313 - Argenta-Concrete Paving
	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 Concrete Paving
	1. Tinted concrete for concrete paving and curbs
	2. Tinted concrete with color hardener (at the ground water feature)
	3. Untinted concrete for street curb
	4. Untinted concrete subbase under unit paving

	B. Related Requirements:
	1. Section 033000 "Cast-in-Place Concrete" for concrete footings.
	2. Section 033010 “Cast-in-Place Architectural Concrete’ for tinted exposed cast-in-place concrete, at the stage, seatwalls and walls, steps and Park Name etched into the steps, and for detectable warning domes.
	3. Section 321373 "Concrete Paving Joint Sealants"


	1.3 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash, slag cement, and other pozzolans.
	B. W/C Ratio: The ratio by weight of water to cementitious materials.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples for Initial Selection:
	1. For each type of product, ingredient, or admixture requiring color selection.

	C. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when characteristics of materials, project conditions, weather, test results, or other circumstances warrant adjustments.
	D. Shop drawings
	1. Shop Drawings: Drawing showing layout of all cast-in-place concrete and details of key elements, including dimensions, profiles, joint layout and coordination with other finishes.
	a. Joint Layout: Indicate proposed construction, control and expansion joints, for approval of Architect or Landscape Architect.

	2. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical conne...
	3. Formwork Shop Drawings: Show formwork construction of exposed Cast-In-Place Concrete, including form-facing joint, rustications, construction joints, form sealant details, form tie locations and patterns, inserts and embedments, cutouts, cleanout p...
	4. Placement Schedule: Submit concrete placement schedule before start of placement operations. Include locations of all joints, including construction joints. Architect shall review placement schedule and adjust as needed.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data:
	1. For qualified Installer
	2. For qualified ready-mix concrete manufacturer.

	B. Material Certificates: For the following, from manufacturer:
	1. Cementitious materials.
	2. Steel reinforcement and reinforcement accessories.
	3. Fiber reinforcement.
	4. Admixtures.
	5. Curing compounds.
	6. Applied finish materials.
	7. Bonding agent or epoxy adhesive.
	8. Joint fillers.

	C. Material Test Reports: For each of the following:
	1. Aggregates

	D. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: Installer shall have successfully installed 3 projects in the last 5 years. Provide 3 projects and 3 client contact names and phone numbers for approval.
	B. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities" (Quality Control Manual - Section 3, "Plant Certification Checklist").

	C. Testing Agency Qualifications: An independent agency, acceptable to authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	D. Source Limitations: Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	E. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution. Mockups shall be full-thickness sections of concrete to demonstrate typical joints;...
	1. Build mockups in location as directed by Architect and of the size indicated
	a. Concrete paving – min size 5’ x 5’ by full depth
	b. Tinted concrete with color hardener (at the ground water feature)– min size 5’ x 5’ by full depth

	2. Mockups will not be part of final work.
	3. If mockups are not approved, the mockup shall be redone until approval by Landscape Architect.
	4. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Landscape Architect specifically approves such deviations in writing.

	F. PAVING TOLERANCES
	1. Comply with tolerances in 36TACI 11736T and as follows:
	a. Elevation: 36T1/4 inch36T
	b. Thickness: Plus 36T1/4  inch36T47T, 47Tminus 36T1/4 inch36T47T.
	c. Surface: Gap below 36T10-feet 36Tlong; unleveled straightedge not to exceed 36T1/4 inch36T47T.
	d. Installed surface shall not have more than 1/8” difference from adjacent surface or utility cover.
	e. Vertical surfaces shall be plumb, with maximum deviation of 1/16”.Min
	f. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 36T1/4  inch per 12 inches36T of tie bar.
	g. Lateral Alignment and Spacing of Dowels: 36T1 inch36T
	h. Vertical Alignment of Dowels: 36T1/4 inch36T
	i. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 36T1/4 inch per 12 inches36T of dowel.
	j. Joint Spacing: 36T1/2”  of intended alignment (or 3” for locations with no intended alignment)
	k. Contraction Joint Depth: Plus 36T1/4 inch36T, no minus.
	l. Joint Width: Plus 36T1/8 inch36T no minus.



	1.7 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service: Engage a qualified independent testing agency to perform preconstruction testing on concrete mixtures.

	1.8 FIELD CONDITIONS
	A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other construction activities.
	B. Cold-Weather Concrete Placement: Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1 and the following:
	1. When air temperature has fallen to or is expected to fall below 36T40 deg F36T uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 36T50 deg F36T and not more than 36T80 deg F36T at point of p...
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in design mixtures.

	C. Hot-Weather Concrete Placement: Comply with 36TACI 30136T and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 36T90 deg F36T at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated in total amount of mix...
	2. Cover steel reinforcement with water-soaked burlap, so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade moisture uniform without standing water, soft spots, or dry areas.



	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with 36TACI 30136T unless otherwise indicated.

	2.2 FORMS
	A. Form Materials for horizontal applications including concrete paving, curbs and stairs:
	1. Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, and smooth exposed surfaces.
	2. Use flexible or uniformly curved forms for curves with a radius of 36T100 feet36T or less.

	B. See Section 033010 Cast-in-Place Architectural Concrete for formwork for vertical applications including concrete stage and walls.
	C. Vertical form joints are to be plumb and horizontal joints level. Fasten all contact material to supports with fasteners arranged in a symmetrical pattern. Fasteners shall be aligned horizontally and vertically
	D. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete surfaces.

	2.3 STEEL REINFORCEMENT
	A. Epoxy-Coated Reinforcing Bars: ASTM A 775/A 775M or ASTM A 934/A 934M; with ASTM A 615/A 615M, 36TGrade 6036T deformed bars.
	B. Joint Dowel Bars: ASTM A 615/A 615M, 36TGrade 6036T zinc coated (galvanized) after fabrication according to ASTM A 767/A 767M, Class I coating. Cut bars true to length with ends square and free of burrs.
	C. Epoxy-Coated, Joint Dowel Bars: ASTM A 775/A 775M; with ASTM A 615/A 615M, 36TGrade 6036T47T (Grade 420)47T plain-steel bars.
	D. Tie Bars: ASTM A 615/A 615M, 36TGrade 6036T47T (Grade 420)47T; deformed.
	E. Hook Bolts: 36TASTM A 307, Grade A36T47T (ASTM F 568M, Property Class 4.6)47T, internally and externally threaded. Design hook-bolt joint assembly to hold coupling against paving form and in position during concreting operations, and to permit remo...
	F. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded-wire reinforcement, and dowels in place. Manufacture bar supports according to CRSI's "Manual of Standard Practice" from stee...
	1. Equip wire bar supports with sand plates or horizontal runners where base material will not support chair legs.
	2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire bar supports.

	G. Zinc Repair Material: ASTM A 780/A 780M.

	2.4 CONCRETE MATERIALS
	A. Cementitious Materials: Use the following cementitious materials, of same type, brand, and source throughout Project:
	1. Portland Cement: ASTM C 150/C 150M, gray portland cement Type II
	2. Fly Ash: ASTM C 618, Class C

	A. Normal-Weight Aggregates: ASTM C 33/C 33M, Class 3M coarse aggregate or better, graded. Provide aggregates from a single source.
	1. Maximum Coarse-Aggregate Size: 36T3/4 inch36T nominal.
	2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

	B. Water: ASTM C 94/C 94M and potable.

	2.5 ADMIXTURES
	A. Air-Entraining Admixture: ASTM C 260/C 260M.
	B. Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
	2. Retarding Admixture: ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

	A. Color Pigment: ASTM C 979/C 979M, synthetic mineral-oxide pigments or colored water-reducing admixtures; color stable nonfading, and resistant to lime and other alkalis.
	1. Color: Integral color to match architect’s sample, Chromix from Scofield 34Thttp://www.scofield.com/34T 1-800-800-9900.
	2. Pigmented Mineral Dry-Shake Color Hardener: Factory-packaged, dry combination of portland cement, graded quartz aggregate, color pigments, and plasticizing admixture. Use color pigments that are finely ground, nonfading mineral oxides interground w...
	a. Color: shall match integral color of concrete.
	b. Type: Lithochrome Color Hardener, as supplied by Scofield 34Thttp://www.scofield.com/34T 1-800-800-9900.



	2.6 CURING MATERIALS
	A. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, dissipating.

	2.7 RELATED MATERIALS
	A. Joint Fillers: ASTM D 1751, asphalt-saturated cellulosic fiber in preformed strips.

	2.8 CONCRETE MIXTURES
	A. Prepare design mixtures for each type and strength of concrete, and as determined by either laboratory trial mixtures or field test data, proportioned according to 36TACI 301.
	1. Footings / Walls: Proportion normal-weight concrete mixture as follows:
	a. Minimum Compressive Strength: 4000 psi at 28 days.
	b. Maximum Water-Cementitious Materials Ratio: 0.50.
	c. Slump Limit: 3 inches
	d. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery.

	2. Slabs-on-Grade: Proportion normal-weight concrete mixture as follows:
	a. Minimum Compressive Strength: 3200 psi at 28 days.
	b. Minimum Cementitious Materials Content: 470 lb/cu. yd.
	c. Slump Limit: 3 inches
	d. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery


	B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than portland cement in concrete as follows:
	1. Fly Ash or Pozzolan: 25 percent.
	2. Slag Cement: 50 percent.
	3. Combined Fly Ash or Pozzolan, and Slag Cement: 50 percent, with fly ash or pozzolan not exceeding 25 percent.

	C. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of cement.
	D. Chemical Admixtures: Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing, high-range water-reducing or plasticizing admixture in concrete as required for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.

	E. Color Pigment: Add color pigment to concrete mixture according to manufacturer's written instructions and to result in integrally colored hardened concrete color consistent with approved mockup.

	2.9 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.10 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M. Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 36T85 and 90 deg F36T, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 36T90 deg F36T47T, 47Treduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of excess yielding.
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction. Limit vehicle speed to 36T3 mph36T.
	2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing not less than 36T15 tons36T.
	3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 36T1/2 inch36T according to requirements in Section 312000 "Earth Moving."

	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove loose material from compacted subbase surface immediately before placing concrete.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, grades, and elevations. Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.4 STEEL REINFORCEMENT INSTALLATION
	A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement. Maintain minimum cover to reinforcement.
	D. Install welded-wire reinforcement in lengths as long as practicable. Lap adjoining pieces at least one full mesh, and lace splices with wire. Offset laps of adjoining widths to prevent continuous laps in either direction.
	E. Zinc-Coated Reinforcement: Use galvanized-steel wire ties to fasten zinc-coated reinforcement. Repair cut and damaged zinc coatings with zinc repair material.
	F. Epoxy-Coated Reinforcement: Use epoxy-coated steel wire ties to fasten epoxy-coated reinforcement. Repair cut and damaged epoxy coatings with epoxy repair coating according to ASTM D 3963/D 3963M.
	G. Install fabricated bar mats in lengths as long as practicable. Handle units to keep them flat and free of distortions. Straighten bends, kinks, and other irregularities, or replace units as required before placement. Set mats for a minimum 36T2-inc...

	3.5 JOINTS
	A. General: Form construction, isolation, and contraction joints and tool edges true to line, with faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to centerline unless otherwise indicated.
	1. When joining existing paving, place transverse joints to align with previously placed joints unless otherwise indicated.

	B. Construction Joints: Set construction joints at side and end terminations of paving and at locations where paving operations are stopped for more than one-half hour unless paving terminates at isolation joints.
	1. Continue steel reinforcement across construction joints unless otherwise indicated. Do not continue reinforcement through sides of paving strips unless otherwise indicated.
	2. Provide tie bars at sides of paving strips where indicated.
	3. Butt Joints: Use bonding agent at joint locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	4. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with keys unless otherwise indicated. Embed keys at least 36T1-1/2 inches36T into concrete.
	5. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to one side of joint.

	C. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, other fixed objects, and where indicated.
	1. Locate expansion joints at intervals of 36T50 feet36T unless otherwise indicated.
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler not less than 36T1/2 inch36T or more than 36T1 inch36T below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or clip joint-filler sections together.
	6. During concrete placement, protect top edge of joint filler with metal, plastic, or other temporary preformed cap. Remove protective cap after concrete has been placed on both sides of joint.

	D. Control Joints: Form weakened-plane control joints, sectioning concrete into areas as indicated. Construct control joints for a depth equal to at least one-fourth of the concrete thickness, as follows:
	1. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades. Cut 36T1/8-inch 36Twide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before developin...

	E. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an edging tool to a radius or chamfer as indicated on the drawings. Repeat tooling of edges after applying surface finishes. Eliminate edging-tool mar...

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast-in.
	B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing concrete. Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	D. Comply with 36TACI 30136T requirements for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to concrete during delivery or at Project site. Do not add water to fresh concrete after testing.
	F. Deposit and spread concrete in a continuous operation between transverse joints. Do not push or drag concrete into place or use vibrators to move concrete into place.
	G. Consolidate concrete according to 36TACI 30136T by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator. Keep vibrator away from joint assemblies, reinforcement, or side forms. Use only square-faced shovels for hand spreading and consolidation. Consol...

	H. Screed paving surface with a straightedge and strike off.
	I. Commence initial floating using bull floats or darbies to impart an open-textured and uniform surface plane before excess moisture or bleedwater appears on the surface. Do not further disturb concrete surfaces before beginning finishing operations ...
	J. Curbs and Gutters: Use design mixture for automatic machine placement. Produce curbs and gutters to required cross section, lines, grades, finish, and jointing.
	K. Slip-Form Paving: Use design mixture for automatic machine placement. Produce paving to required thickness, lines, grades, finish, and jointing.
	1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of slip-form paving machine during operations.


	3.7 FLOAT FINISHING
	A. General: Do not add water to concrete surfaces during finishing operations.
	B. Float Finish: Begin the second floating operation when bleedwater sheen has disappeared and concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven floats or by hand floating if area is small or inaccessibl...
	1. Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom across float-finished concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture.


	3.8 SPECIAL FINISHES
	A. Pigmented Mineral Dry-Shake Hardener Finish: After initial floating, apply dry-shake materials to paving surface according to manufacturer's written instructions and as follows:
	1. Uniformly spread dry-shake hardener at a rate as recommended by supplier, and as necessary to meet approved finish sample.
	2. Uniformly distribute approximately two-thirds of dry-shake hardener over the concrete surface with mechanical spreader; allow hardener to absorb moisture and embed it by power floating. Follow power floating with a second application of pigmented m...
	3. After final power floating, apply a hand-troweled finish followed by a broom finish.
	4. Cure concrete with curing compound recommended by dry-shake hardener manufacturer. Apply curing compound immediately after final finishing.


	3.9 CONCRETE PROTECTION 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.
	B. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 36T0.2 lb/sq. ft. x h36T before and during finishing operations. Apply according to manufacturer's written instru...
	C. Formed Surfaces: Cure formed concrete surfaces. If forms remain during curing period, moist cure after loosening forms. If removing forms before end of curing period, continue curing for the remainder of the curing period.
	D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	E. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. 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 hours after initial application. Maintain continuity of coatin...


	3.10 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Testing Services: Testing and inspecting of composite samples of fresh concrete obtained according to ASTM C 172/C 172M shall be performed according to the following requirements:
	1. Testing Frequency: Obtain at least one composite sample for each 36T5000 sq. ft.36T or fraction thereof of each concrete mixture placed each day.
	a. When frequency of testing will provide 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/C 143M; 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/C 231M, pressure method; 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/C 1064M; one test hourly when air temperature is 36T40 deg F36T and below and when it is 36T80 deg F36T and above, and one test for each composite sample.
	5. Compression Test Specimens: ASTM C 31/C 31M; cast and laboratory cure one set of three standard cylinder specimens for each composite sample.
	6. Compressive-Strength Tests: ASTM C 39/C 39M; test one specimen at seven days and two specimens at 28 days.
	a. A compressive-strength test shall be the average compressive strength from two specimens obtained from same composite sample and tested at 28 days.


	C. Strength of each concrete mixture will be satisfactory if 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...
	D. Test results shall be reported in writing to Architect, 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 o...
	E. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	F. 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 Architect.
	G. Concrete paving will be considered defective if it does not pass tests and inspections.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	I. Prepare test and inspection reports.

	3.11 REPAIR AND PROTECTION
	A. Remove and replace concrete paving that is broken, damaged, or defective or that does not comply with requirements in this Section. Remove work in complete sections from joint to joint unless otherwise approved by Landscape Architect.
	B. Drill test cores, where directed by Landscape Architect or Architect, when necessary to determine magnitude of cracks or defective areas. Fill drilled core holes in satisfactory paving areas with portland cement concrete bonded to paving with epoxy...
	C. All patches and corrections to be approved by Landscape Architect in advance of installation.
	D. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after placement. When construction traffic is permitted, maintain paving as clean as possible by removing surface stains and spillage of materials as they occur.
	E. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep paving not more than two days before date scheduled for Substantial Completion inspections.



	321373 - Argenta-Concrete Paving 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. Section Includes:
	1. Joint sealants.
	2. Joint-sealant backer materials.
	3. Primers.

	B. Related Requirements:
	1. Section 033000 – Cast-in-Place Concrete
	2. Section 033010 – Architectural Cast-in-Place Concrere
	3. Section 321313 – Concrete Paving


	1.3 SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples for Verification: For each kind and color of joint sealant required, provide Samples with joint sealants in 34T1/2-inch 34Twide joints formed between two 34T6-inch34T long strips of material matching the appearance of exposed surfaces adjac...
	C. Paving-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.


	1.4 QUALITY ASSURANCE
	A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by manufacturer.

	1.5 FIELD CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 34T40 deg F34T44T.
	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.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility: Provide joint sealants, backing materials, 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 o...
	B. Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range.

	2.2 COLD-APPLIED JOINT SEALANTS
	A. Single-Component Nonsag Urethane Sealant [Type 1 Traffic Grade]:
	1. Available Products:
	a. Sika Corporation, Inc.; Sikaflex – 1c.
	b. MasterSeal NP 1, Division of BASF Corp.; NP 1.
	c. Tremco; Vulkem 116.

	2. Type and Grade: S (single component) and NS (nonsag).
	3. Class: 25.
	4. Uses Related to Exposure: T (traffic)
	5. Uses Related to Joint Substrates: M, G, A, and, as applicable to joint substrates indicated, O.


	2.3 JOINT-SEALANT BACKER MATERIALS
	A. Joint-Sealant Backer Materials: Nonstaining; compatible with joint substrates, sealants, primers, and other joint fillers; and approved for applications indicated by joint-sealant manufacturer, based on field experience and laboratory testing.
	B. Round Backer Rods for Cold- and Hot-Applied Joint Sealants: ASTM D 5249, Type 1, of diameter and density required to control sealant depth and prevent bottom-side adhesion of sealant.
	C. Backer Strips for Cold- and Hot-Applied Joint Sealants: ASTM D 5249; Type 2; of thickness and width required to control joint-sealant depth, prevent bottom-side adhesion of sealant, and fill remainder of joint opening under sealant.

	2.4 PRIMERS
	A. Primers: Product recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints: Before installing joint sealants, clean out joints immediately to comply with joint-sealant manufacturer's written instructions.
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, old joint sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost.

	B. Joint Priming: Prime joint substrates where indicated or where recommended in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with joint-sealant manufacturer'...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated unless more stringent requirements apply.
	B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions.
	C. Install joint-sealant backings to support joint 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 joint-sealant backings.
	2. Do not stretch, twist, puncture, or tear joint-sealant backings.
	3. Remove absorbent joint-sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install joint sealants immediately following backing installation, using proven techniques that comply with the following:
	1. Place joint sealants so they fully contact 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.

	E. Provide joint configuration to comply with joint-sealant manufacturer's written instructions unless otherwise indicated.

	3.4 CLEANING AND PROTECTION
	A. Clean off excess joint sealant as the Work progresses, by methods and with cleaning materials approved in writing by joint-sealant manufacturers.
	B. 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 Complet...



	321400 - Argenta-Unit Paving2
	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. Plaza paver - concrete pavers with hand tight joints.
	2. Water wall paver - concrete pavers with mortar joints.
	3. Paver at fountain utility tile set hatch cover
	4. Steel edge restraints.
	5. In-grade commercial tent tie downs.

	B. Related Requirements:
	1. Section 321313 "Concrete Paving" for concrete base under unit pavers.


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.4 SUBMITTALS
	A. Installer Qualifications
	B. Product Data: For the following:
	1. Pavers
	2. Paver Sealant
	3. Bituminous setting materials.
	4. Mortar and grout materials.
	5. Jointing sand
	6. Edge restraints.

	C. Sieve Analyses: For aggregate setting-bed materials, according to ASTM C 136.
	D. Shop drawings: Show paver layouts, edging locations and joints & tent tie-downs, in association with actual measured site conditions both above and below grade. Provide anticipated installation for Tile Set Hatch Cover pavers, as recommended by pav...
	E. Samples:
	1. Full-size units of each type of unit paver indicated that show full range of color and variation. Pavers should be submitted in final sizes, including paver at fountain utility tile set hatch cover.
	2. Provide actual sample for each color mortar.
	3. Provide actual sample of jointing sand.
	4. Provide sample for steel edge restraints.
	5. Provide sample for tent tie-down.

	F. Material Certificates: For unit pavers. Include statements of material properties indicating compliance with requirements, including compliance with standards. Provide for each type and size of unit.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: Installer shall have successfully installed 3 projects in the last 5 years. Provide 3 projects and 3 client contact names and phone numbers for approval.
	B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution. Mockups shall be repeated until approved by Landscape Architect.
	1. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.
	2. Typical Paver mockup for Plaza Paver- Minimum size: 5-foot by 5-foot in location as directed by Architect or Landscape Architect. Mockups to include paving, edging and tent tie-down.
	3. Paver mockup for Water Wall Paver- Minimum size: 5-foot by 5-foot in location as directed by Architect or Landscape Architect.
	4. Paver mockup for Hatch Cover- Minimum size: 1 cover 42” x 42”.

	C. Tolerances
	1. Installation
	a. Tolerances: Do not exceed 37T1/16-inch37T unit-to-unit offset from flush (lippage) nor 37T1/8 inch in 24 inches37T and 37T1/4 inch in 10 feet37T from level, or indicated slope, for finished surface of paving.
	b. The unit pavers shall meet adjacent paving surfaces within 1/16-inch.
	c. Joint sizes shall not deviate from measurements shown herein and in the drawings by more than 1/32 inch.



	1.6 PRECONSTRUCTION TESTING
	A. Preconstruction Adhesion and Compatibility Testing: Submit to latex-additive manufacturer, for testing as indicated below, Samples of flooring materials that will contact or affect mortar and grout that contain latex additives.
	1. Use manufacturer's standard test methods to determine whether mortar and grout materials will obtain optimal adhesion with, and will be nonstaining to, installed brick and other materials constituting brick flooring installation.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious materials that have become damp.
	B. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	C. Store liquids in tightly closed containers protected from freezing.
	D. Store asphalt cement and other bituminous materials in tightly closed containers.

	1.8 FIELD CONDITIONS
	A. Cold-Weather Protection: Do not use frozen materials or materials mixed or coated with ice or frost. Do not build on frozen subgrade or setting beds. Remove and replace unit paver work damaged by frost or freezing.
	B. Weather Limitations for Bituminous Setting Bed:
	1. Install bituminous setting bed only when ambient temperature is above 37T40 deg F37T and when base is dry.

	C. Weather Limitations for Mortar and Grout:
	1. Cold-Weather Requirements: Comply with cold-weather construction requirements contained in TMS 602/ACI 530.1/ASCE 6.
	2. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in TMS 602/ACI 530.1/ASCE 6. Provide artificial shade and windbreaks and use cooled materials as required. Do not apply mortar to substrates with temperatures of ...
	a. When ambient temperature exceeds 37T100 deg F37T, or when wind velocity exceeds 37T8 mph37T and ambient temperature exceeds 37T90 deg F37T, set pavers within 1 minute of spreading setting-bed mortar.




	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations: Obtain each type of unit paver, joint material, and setting material from single source with resources to provide materials and products of consistent quality in appearance and physical properties.

	2.2 CONCRETE PAVERS
	A. PLAZA CONCRETE PAVERS WITH HAND TIGHT JOINTS:
	1. Solid paving units made from normal-weight concrete with a compressive strength of 8000 psi, water absorption not more than 5 percent according to ASTM C 140, and no breakage and Freeze/Thaw Resistance of 28 freeze-thaw cycles with no greater loss ...
	2. Size: 6-inch by 12-inch nominal x 60 mm thick (37T5.91” x 11.81” x 2.36” actual)37T rectangle.
	3. Colors:
	a. Plaza Paver Type 1: Western White Quartex, Shotblast Finish
	b. Plaza Paver Type 2: Charcoal, Shotblast Finish
	c. Plaza Paver Type 3: Western White W/ Obsidian, Shotblast Finish
	d. Plaza Paver Type 4: White Marble Quartex, Shotblast Finish

	4. Manufacturer: Pavestone 35TUhttps://www.pavestone.comU35T 404.634.9100 or approved equal
	Possible supplier: Jason Garner, Antique Brick & Block, 501-375-0060, with alternate suppliers acceptable.
	5. Paver name: CityStone
	6. Edge: slight chamfer

	B. WATER WALL CONCRETE PAVERS WITH MORTAR JOINTS:
	1. Solid paving units made from normal-weight concrete with a compressive strength of 8000 psi, water absorption not more than 5 percent according to ASTM C 140, and no breakage and Freeze/Thaw Resistance of 28 freeze-thaw cycles with no greater loss ...
	2. Size: 6-inch by 6-inch nominal x 60 mm thick (37T5.91” x 5.91” x 2.36” actual37T) square.
	3. Color:
	a. Water Wall Paver Type 5: White Marble Quartex, Shotblast Finish

	4. Manufacturer: Pavestone 35Thttps://www.pavestone.com35T 404.634.9100 or approved equal
	Possible supplier: Jason Garner, Antique Brick & Block, 501-375-0060, with alternate suppliers acceptable.
	5. Paver name: CityStone
	6. Edge: slight chamfer

	C. PAVER AT FOUNTAIN UTILITY TILE SET HATCH COVER:

	Paver shall be of the same type, supplier and pattern as adjacent paving, but custom cut to the thickness required to fit within the utility hatch cover. Hatch cover paving shall have mortar joints and a paver bond setting that securely and permanentl...
	1. Size: paving pattern shall match adjacent plaza paving, but pavers shall be custom cut to the thickness as required for the utility hatch cover
	2. Color: as shown in the paving plan and to match Plaza concrete pavers
	3. Manufacturer: the same as the Plaza concrete pavers
	D. PAVER SEALANT: Provide sealant which protects but does not change the look of the pavers, such as Prosocco or Techniseal IN (water based matte finish sealant with a natural look) or approved equal. The sealant shall either be included in approved p...

	2.3 CURBS AND EDGE RESTRAINTS
	A. Steel Edge Restraints: Manufacturer's standard painted steel edging 37T3/16 inch37T thick by 37T4 inches37T high with loops pressed from or welded to face to receive stakes at 37T36 inches37T o.c. and steel stakes 37T12 inch-14 inch37T long for eac...
	1. 48TManufacturer: JD Russell Co., 129 Second St., Henderson, KY 42420, (270)-826-7008 or approved equal.
	1. 48TManufacturer: JD Russell Co., 129 Second St., Henderson, KY 42420, (270)-826-7008 or approved equal.
	2. 48TProduct name: DuraEdge
	3. Finish: Galvanized
	4. Color: Natural


	2.4 IN-GRADE COMMERCIAL TENT TIE-DOWNS
	A. Manufacturer: Anchor Manufacturing, 1510 Lone Oak Road, Eagan, Minnesota 55121, (651) 330-3172 or approved equal.
	B. Product name: ANC-322 with custom cover, as per the drawings.
	C. Material: Stainless steel 304. Custom cover to have non-slip surface.
	D. Work Load: 3,000 lbs

	2.5 AGGREGATE SETTING-BED MATERIALS
	A. Graded Aggregate for Subbase: Sound, crushed stone or gravel complying with requirements in Section 003132 “Geo-Technical Report” for subbase material.
	B. Graded Aggregate for Base: Sound, crushed stone base that meets the requirements of AASHTO Class 7.
	C. Sand for Leveling Course: Sound, sharp, washed, natural sand or crushed stone complying with gradation requirements in ASTM C 33/C 33M for fine aggregate.
	D. Sand for Joints: Polymeric sand, HP NextGel Jointing Sand as manufactured by Techniseal or approved equal
	1. Provide sand of color needed to produce required joint color.

	E. Separation Geotextile: See Engineering specification for geotextile at setting bed. Woven geotextile fabric, manufactured for separation applications; made from polyolefins or polyesters, with elongation less than 50 percent; complying with AASHTO ...
	1. Survivability: Class 2, AASHTO M 288.
	2. Apparent Opening Size: 37TNo. 6037T sieve, maximum; ASTM D 4751.
	3. Permittivity: 0.02 per second, minimum; ASTM D 4491.
	4. UV Stability: 50 percent after 500 hours' exposure, ASTM D 4355.

	F. Drainage Geotextile: See Engineering specification for geotextile at setting bed. Nonwoven needle-punched geotextile fabric, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 per...
	1. Survivability: Class 2, AASHTO M 288.
	2. Apparent Opening Size: 37TNo. 4037T sieve, maximum; ASTM D 4751.
	3. Permittivity: 0.5 per second, minimum; ASTM D 4491.
	4. UV Stability: 50 percent after 500 hours' exposure, ASTM D 4355.

	G. Herbicide: Any herbicide to be used shall be approved by Landscape Architect.

	2.6 MORTAR SETTING-BED MATERIALS
	A. Portland Cement: ASTM C 150/C 150M, Type I or Type II.
	B. Hydrated Lime: ASTM C 207, Type S.
	C. Sand: ASTM C 144.
	D. Latex Additive: Laticrete 254 Platinum or approved equal water emulsion, serving as replacement for part or all of gaging water, of type specifically recommended by latex-additive manufacturer for use with field-mixed portland cement and aggregate ...
	E. Thin-Set Mortar for Bond Coat: Latex-portland cement mortar complying with ANSI A118.4.
	1. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate or acrylic additive to which only water must be added at Project site.

	F. Water: Potable.
	G. Reinforcing Wire Fabric: Galvanized, welded wire fabric, 37T2 by 2 inches37T by 37T0.062 inch37T in diameter; comply with ASTM A 185/A 185M and ASTM A 82/A 82M except for minimum wire size.

	2.7 MORTAR MIXES
	A. General: Comply with referenced standards and with manufacturers' written instructions for mix proportions, mixing equipment, mixer speeds, mixing containers, mixing times, and other procedures needed to produce setting-bed and joint materials of u...
	B. Mortar-Bed Bond Coat: Mix neat to a creamy consistency.
	C. Thinset Mortar Bond Coat: Proportion and mix according to manufacturer's written instructions.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces indicated to receive unit paving, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Do not use unit pavers with chips, cracks, voids, discolorations, or other defects that might be visible or cause staining in finished work.
	B. Mix pavers from several pallets or cubes, as they are placed, to produce uniform blend of colors and textures.
	C. Cut unit pavers with motor-driven masonry saw equipment to provide clean, sharp, unchipped edges. Cut units to provide pattern indicated and to fit adjoining work neatly. Use full units without cutting where possible. Hammer cutting is not acceptable.
	D. Joint Pattern:  As indicated.
	E. Expansion and Control Joints: Provide for sealant-filled joints at locations and of widths indicated. Provide compressible foam filler as backing for sealant-filled joints. Install joint filler before setting pavers. Sealant materials and installat...

	3.3 PREPARATION
	A. Sweep concrete substrates to remove dirt, dust, debris, and loose particles.
	B. Proof-roll prepared subgrade as per recommendations by geotechnical engineer to identify soft pockets and areas of excess yielding. Proceed with unit paver installation only after deficient subgrades have been corrected and meet the recommendations...
	C. Verify base is dry, certified by General Contractor as meeting material, installation and grade specifications.
	D. Edge Restraint Preparation:
	1. Install edge restraints per the drawings at the indicated elevations.
	2. Mount directly to finished base. Do not install on bedding sand.
	3. The minimum distance from the outside edge of the base to the spikes shall be equal to the thickness of the base.
	4. For metal edge restraints with top edge exposed, drive stakes at least 37T1 inch37T below top edge.


	3.4 INSTALLATION
	A. IN-GRADE COMMERCIAL TENT TIE DOWNS:
	1. Location of tent tie downs and paving pattern shall be marked on site by the contractor for Landscape Architect approval prior to installation of all site work or utility work. Utility work shall be modified around tie down pattern where necessary....
	2. Tent tie-downs shall be installed as per the drawings and per the manufacturer’s recommendations.
	3. Pavers shall be core-drilled to fit snugly around the tie-downs, with 1/16” max joint.
	4. The surface elevation of pavers shall be flush with the tent tie down cover elevation, typ.

	A. PLAZA CONCRETE PAVERS WITH HAND TIGHT JOINTS1T:
	1. Spread bedding sand evenly over the base course and screed to a nominal 1 in. thickness, not exceeding 1½ in. thickness. Spread bedding sand evenly over the base course and screed rails, using the rails and/or edge restraints to produce a nominal 1...
	a. Do not disturb screeded sand.
	b. Screeded area shall not substantially exceed that which is covered by pavers in one day.
	c. Do not use bedding sand to fill depressions in the base surface.

	2. Lay pavers in patterns shown on drawings. Place units hand tight without using hammers. Make horizontal adjustments to placement of laid pavers with rubber hammers and pry bars as required.
	3. Provide joints between pavers at 1/16 wide. No more than 5% of the joints shall exceed 1/8 in. wide to achieve straight bond lines.
	4. Joint lines shall not deviate more than ±1/2 in. over 50 ft. from string lines.
	5. Fill gaps at the edges of the paved area with cut pavers or edge units.
	6. Cut pavers to be placed along the edge with a masonry saw.
	7. Cut pavers at edges as indicated on the drawings, with the min width to be 3” wide for cut pavers.
	8. Keep skid steer and forklift equipment off newly laid pavers that have not received initial compaction and joint sand.
	9. Use a low-amplitude plate compactor capable of at least minimum of 5,000 lbf (22 kN) at a frequency of 75 to 100 Hz to vibrate the pavers into the sand. Remove any cracked or damaged pavers and replace with new units.
	10. Simultaneously spread, sweep and compact dry joint sand into joints continuously until full. This requires at least 4 passes with a plate compactor. Do not compact within 6 ft of unrestrained edges of paving units.
	11. All work within 6 ft. of the laying face shall be left fully compacted with sand-filled joints at the end of each day or compacted upon acceptance of the work. Cover the laying face or any incomplete areas with plastic sheets overnight if not clos...
	12. Remove excess sand from surface when installation is complete.
	13. Allow excess joint sand to remain on surface to protect pavers from damage from other trades. Remove excess sand when directed by Landscape Architect or Architect.
	14.  Surface shall be broom clean after removal of excess joint sand.

	B. WATER WALL CONCRETE PAVERS WITH MORTAR JOINTS:
	1. Saturate concrete subbase with clean water several hours before placing setting bed. Remove surface water about one hour before placing setting bed.
	2. Apply mortar-bed bond coat over surface of concrete subbase about 15 minutes before placing mortar bed. Do not exceed 37T1/16-inch37T thickness for bond coat. Limit area of bond coat to avoid its drying out before placing setting bed.
	3. Apply mortar bed over bond coat; spread and screed mortar bed to uniform thickness at subgrade elevations required for accurate setting of pavers to finished grades indicated.
	4. Mix and place only that amount of mortar bed that can be covered with pavers before initial set. Before placing pavers, cut back, bevel edge, and remove and discard setting-bed material that has reached initial set.
	5. Wet brick pavers before laying if the initial rate of absorption exceeds 37T30 g/30 sq. in.37T per minute when tested according to ASTM C 67. Allow units to absorb water so they are damp but not wet at time of laying.
	6. Place pavers before initial set of cement occurs. Immediately before placing pavers on mortar bed, apply uniform 37T1/16-inch-37Tthick bond coat to mortar bed or to back of each paver with a flat trowel.
	7. Tamp or beat pavers with a wooden block or rubber mallet to obtain full contact with setting bed and to bring finished surfaces within indicated tolerances. Set each paver in a single operation before initial set of mortar; do not return to areas a...
	8. Spaced Joint Widths: Provide 3/8-inch nominal joint width with variations not exceeding plus or minus 1/32-inch.

	C. PAVER AT FOUNTAIN UTILITY TILE SET HATCH COVER:
	1. Provide pavers in the correct thickness to be flush with adjacent paving.
	2. As per the manufacturer’s recommendations, use a thin set mortar paver bond to permanently affix the pavers to the hatch. Provide 3/8” mortar joints.

	3.5 FIELD QUALITY CONTROL
	A. The final surface tolerance from grade elevations shall not deviate more than ±1/4 in. under a 10 ft straightedge, see paragraph ‘Tolerances’ herein.
	B. Check final surface elevations for conformance to drawings.
	C. The surface elevation of pavers shall be 1/8 in. to 1/4 in. above adjacent drainage inlets, concrete collars or channels.
	D. Lippage: No greater than 1/16 in. difference in height between adjacent pavers.

	3.6 SEALING
	A. Install paver sealant in accordance with manufacturer’s recommendations.
	3.7 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace unit pavers that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units. Provide new units to match adjoining units and install in same manner as original units, with same joint treatment a...
	B. Pointing: During tooling of joints, enlarge voids or holes and completely fill with grout. Point joints at sealant joints to provide a neat, uniform appearance, properly prepared for sealant application.
	C. Cleaning: Remove excess grout from exposed paver surfaces; wash and scrub clean.
	3.06 PROTECTION
	A. After work in this section is complete, the General Contractor shall be responsible for protecting work from damage due to subsequent construction activity on the site.
	END OF SECTION 321400



	321400 - Unit Paving-sidewalk
	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. Plaza paver - concrete pavers with hand tight joints.
	2. Detectable warning paver – concrete pavers with hand tight joints
	3. Steel edge restraints.

	B. Related Requirements:
	1. Section 321313 "Concrete Paving" for concrete base under unit pavers.


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.4 SUBMITTALS
	A. Installer Qualifications
	B. Product Data: For the following:
	1. Pavers
	2. Paver Sealant
	3. Bituminous setting materials.
	4. Mortar and grout materials.
	5. Jointing sand
	6. Edge restraints.

	C. Sieve Analyses: For aggregate setting-bed materials, according to ASTM C 136.
	D. Shop drawings: Show paver layouts, edging locations and joints & tent tie-downs, in association with actual measured site conditions both above and below grade. Provide anticipated installation for Tile Set Hatch Cover pavers, as recommended by pav...
	E. Samples:
	1. Full-size units of each type of unit paver indicated that show full range of color and variation. Pavers should be submitted in final sizes.
	2. Provide actual sample for each color mortar.
	3. Provide sample for steel edge restraints.

	F. Material Certificates: For unit pavers. Include statements of material properties indicating compliance with requirements, including compliance with standards. Provide for each type and size of unit.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: Installer shall have successfully installed 3 projects in the last 5 years. Provide 3 projects and 3 client contact names and phone numbers for approval.
	B. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution. Mockups shall be repeated until approved by Landscape Architect.
	1. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.
	2. Typical Paver mockup - Minimum size: 5-foot by 5-foot in location as directed by Architect or Landscape Architect. Mockups to include paving and edging.

	C. Tolerances
	1. Installation
	a. Tolerances: Do not exceed 37T1/16-inch37T unit-to-unit offset from flush (lippage) nor 37T1/8 inch in 24 inches37T and 37T1/4 inch in 10 feet37T from level, or indicated slope, for finished surface of paving.
	b. The unit pavers shall meet adjacent paving surfaces within 1/16-inch.
	c. Joint sizes shall not deviate from measurements shown herein and in the drawings by more than 1/32 inch.



	1.6 PRECONSTRUCTION TESTING
	A. Preconstruction Adhesion and Compatibility Testing: Submit to latex-additive manufacturer, for testing as indicated below, Samples of flooring materials that will contact or affect mortar and grout that contain latex additives.
	1. Use manufacturer's standard test methods to determine whether mortar and grout materials will obtain optimal adhesion with, and will be nonstaining to, installed brick and other materials constituting brick flooring installation.


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious materials that have become damp.
	B. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	C. Store liquids in tightly closed containers protected from freezing.
	D. Store asphalt cement and other bituminous materials in tightly closed containers.

	1.8 FIELD CONDITIONS
	A. Cold-Weather Protection: Do not use frozen materials or materials mixed or coated with ice or frost. Do not build on frozen subgrade or setting beds. Remove and replace unit paver work damaged by frost or freezing.
	B. Weather Limitations for Bituminous Setting Bed:
	1. Install bituminous setting bed only when ambient temperature is above 37T40 deg F37T and when base is dry.

	C. Weather Limitations for Mortar and Grout:
	1. Cold-Weather Requirements: Comply with cold-weather construction requirements contained in TMS 602/ACI 530.1/ASCE 6.
	2. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in TMS 602/ACI 530.1/ASCE 6. Provide artificial shade and windbreaks and use cooled materials as required. Do not apply mortar to substrates with temperatures of ...
	a. When ambient temperature exceeds 37T100 deg F37T, or when wind velocity exceeds 37T8 mph37T and ambient temperature exceeds 37T90 deg F37T, set pavers within 1 minute of spreading setting-bed mortar.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations: Obtain each type of unit paver, joint material, and setting material from single source with resources to provide materials and products of consistent quality in appearance and physical properties.

	2.2 CONCRETE PAVERS
	A. PLAZA CONCRETE PAVERS WITH HAND TIGHT JOINTS:
	1. Solid paving units made from normal-weight concrete with a compressive strength of 8000 psi, water absorption not more than 5 percent according to ASTM C 140, and no breakage and Freeze/Thaw Resistance of 28 freeze-thaw cycles with no greater loss ...
	2. Size: 6-inch by 12-inch nominal x 60 mm thick (37T5.91” x 11.81” x 2.36” actual)37T rectangle.
	3. Colors:
	a. Plaza Paver Type 1: Western White Quartex, Shotblast Finish
	b. Plaza Paver Type 2: Charcoal, Shotblast Finish
	c. Plaza Paver Type 3: Western White W/ Obsidian, Shotblast Finish
	d. Plaza Paver Type 4: White Marble Quartex, Shotblast Finish

	4. Manufacturer: Pavestone 35TUhttps://www.pavestone.comU35T 404.634.9100 or approved equal
	Possible supplier: Jason Garner, Antique Brick & Block, 501-375-0060, with alternate suppliers acceptable.
	5. Paver name: CityStone
	6. Edge: slight chamfer

	B. DETECTABLE WARNING PAVER WITH HAND TIGHT JOINTS:
	1. Solid paving units made from normal-weight concrete with a compressive strength of 8000 psi, water absorption not more than 5 percent according to ASTM C 140, and no breakage and Freeze/Thaw Resistance of 28 freeze-thaw cycles with no greater loss ...
	a. Provide Detectable Warning Surface Domes which are in compliance with:
	1) Americans with Disabilities Act (Title III Regulations, 28 CFR Part 36 ADA STANDARDS FOR ACCESSIBLE DESIGN, Appendix A, Section 4.29.2 DETECTABLE WARNINGS ON WALKING SURFACES).


	2. Size: 12-inch by 12-inch nominal x 60 mm thick square
	3. Colors:
	a. Dectectable Warning Paver Type 6: Graphite color

	4. Manufacturer: Belgard or approved equal
	Possible supplier: Jason Garner, Antique Brick & Block, 501-375-0060, with alternate suppliers acceptable.

	C. PAVER SEALANT: Provide sealant which protects but does not change the look of the pavers, such as Prosocco or Techniseal IN (water based matte finish sealant with a natural look) or approved equal. The sealant shall either be included in approved p...

	2.3 CURBS AND EDGE RESTRAINTS
	A. Steel Edge Restraints: Manufacturer's standard painted steel edging 37T3/16 inch37T thick by 37T4 inches37T high with loops pressed from or welded to face to receive stakes at 37T36 inches37T o.c. and steel stakes 37T12 inch-14 inch37T long for eac...
	1. 48TManufacturer: JD Russell Co., 129 Second St., Henderson, KY 42420, (270)-826-7008 or approved equal.
	1. 48TManufacturer: JD Russell Co., 129 Second St., Henderson, KY 42420, (270)-826-7008 or approved equal.
	2. 48TProduct name: DuraEdge
	3. Finish: Galvanized
	4. Color: Natural


	2.4 AGGREGATE SETTING-BED MATERIALS
	A. Graded Aggregate for Subbase: Sound, crushed stone or gravel complying with requirements in Section 003132 “Geo-Technical Report” for subbase material.
	B. Graded Aggregate for Base: Sound, crushed stone base that meets the requirements of AASHTO Class 7.
	C. Sand for Leveling Course: Sound, sharp, washed, natural sand or crushed stone complying with gradation requirements in ASTM C 33/C 33M for fine aggregate.
	D. Sand for Joints: Polymeric sand, HP NextGel Jointing Sand as manufactured by Techniseal or approved equal
	1. Provide sand of color needed to produce required joint color.

	E. Separation Geotextile: See Engineering specification for geotextile at setting bed. Woven geotextile fabric, manufactured for separation applications; made from polyolefins or polyesters, with elongation less than 50 percent; complying with AASHTO ...
	1. Survivability: Class 2, AASHTO M 288.
	2. Apparent Opening Size: 37TNo. 6037T sieve, maximum; ASTM D 4751.
	3. Permittivity: 0.02 per second, minimum; ASTM D 4491.
	4. UV Stability: 50 percent after 500 hours' exposure, ASTM D 4355.

	F. Drainage Geotextile: See Engineering specification for geotextile at setting bed. Nonwoven needle-punched geotextile fabric, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 per...
	1. Survivability: Class 2, AASHTO M 288.
	2. Apparent Opening Size: 37TNo. 4037T sieve, maximum; ASTM D 4751.
	3. Permittivity: 0.5 per second, minimum; ASTM D 4491.
	4. UV Stability: 50 percent after 500 hours' exposure, ASTM D 4355.

	G. Herbicide: Any herbicide to be used shall be approved by Landscape Architect.

	2.5 MORTAR SETTING-BED MATERIALS
	A. Portland Cement: ASTM C 150/C 150M, Type I or Type II.
	B. Hydrated Lime: ASTM C 207, Type S.
	C. Sand: ASTM C 144.
	D. Latex Additive: Laticrete 254 Platinum or approved equal water emulsion, serving as replacement for part or all of gaging water, of type specifically recommended by latex-additive manufacturer for use with field-mixed portland cement and aggregate ...
	E. Thin-Set Mortar for Bond Coat: Latex-portland cement mortar complying with ANSI A118.4.
	1. Provide prepackaged, dry-mortar mix containing dry, redispersible, vinyl acetate or acrylic additive to which only water must be added at Project site.

	F. Water: Potable.
	G. Reinforcing Wire Fabric: Galvanized, welded wire fabric, 37T2 by 2 inches37T by 37T0.062 inch37T in diameter; comply with ASTM A 185/A 185M and ASTM A 82/A 82M except for minimum wire size.

	2.6 MORTAR MIXES
	A. General: Comply with referenced standards and with manufacturers' written instructions for mix proportions, mixing equipment, mixer speeds, mixing containers, mixing times, and other procedures needed to produce setting-bed and joint materials of u...
	B. Mortar-Bed Bond Coat: Mix neat to a creamy consistency.
	C. Thinset Mortar Bond Coat: Proportion and mix according to manufacturer's written instructions.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces indicated to receive unit paving, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Do not use unit pavers with chips, cracks, voids, discolorations, or other defects that might be visible or cause staining in finished work.
	B. Mix pavers from several pallets or cubes, as they are placed, to produce uniform blend of colors and textures.
	C. Cut unit pavers with motor-driven masonry saw equipment to provide clean, sharp, unchipped edges. Cut units to provide pattern indicated and to fit adjoining work neatly. Use full units without cutting where possible. Hammer cutting is not acceptable.
	D. Joint Pattern:  As indicated.
	E. Expansion and Control Joints: Provide for sealant-filled joints at locations and of widths indicated. Provide compressible foam filler as backing for sealant-filled joints. Install joint filler before setting pavers. Sealant materials and installat...

	3.3 PREPARATION
	A. Sweep concrete substrates to remove dirt, dust, debris, and loose particles.
	B. Proof-roll prepared subgrade as per recommendations by geotechnical engineer to identify soft pockets and areas of excess yielding. Proceed with unit paver installation only after deficient subgrades have been corrected and meet the recommendations...
	C. Verify base is dry, certified by General Contractor as meeting material, installation and grade specifications.
	D. Edge Restraint Preparation:
	1. Install edge restraints per the drawings at the indicated elevations.
	2. Mount directly to finished base. Do not install on bedding sand.
	3. The minimum distance from the outside edge of the base to the spikes shall be equal to the thickness of the base.
	4. For metal edge restraints with top edge exposed, drive stakes at least 37T1 inch37T below top edge.


	3.4 INSTALLATION
	A. PAVERS WITH HAND TIGHT JOINTS1T:
	1. Spread bedding sand evenly over the base course and screed to a nominal 1 in. thickness, not exceeding 1½ in. thickness. Spread bedding sand evenly over the base course and screed rails, using the rails and/or edge restraints to produce a nominal 1...
	a. Do not disturb screeded sand.
	b. Screeded area shall not substantially exceed that which is covered by pavers in one day.
	c. Do not use bedding sand to fill depressions in the base surface.

	2. Lay pavers in patterns shown on drawings. Place units hand tight without using hammers. Make horizontal adjustments to placement of laid pavers with rubber hammers and pry bars as required.
	3. Provide joints between pavers at 1/16 wide. No more than 5% of the joints shall exceed 1/8 in. wide to achieve straight bond lines.
	4. Joint lines shall not deviate more than ±1/2 in. over 50 ft. from string lines.
	5. Fill gaps at the edges of the paved area with cut pavers or edge units.
	6. Cut pavers to be placed along the edge with a masonry saw.
	7. Cut pavers at edges as indicated on the drawings, with the min width to be 3” wide for cut pavers.
	8. Keep skid steer and forklift equipment off newly laid pavers that have not received initial compaction and joint sand.
	9. Use a low-amplitude plate compactor capable of at least minimum of 5,000 lbf (22 kN) at a frequency of 75 to 100 Hz to vibrate the pavers into the sand. Remove any cracked or damaged pavers and replace with new units.
	10. Simultaneously spread, sweep and compact dry joint sand into joints continuously until full. This requires at least 4 passes with a plate compactor. Do not compact within 6 ft of unrestrained edges of paving units.
	11. All work within 6 ft. of the laying face shall be left fully compacted with sand-filled joints at the end of each day or compacted upon acceptance of the work. Cover the laying face or any incomplete areas with plastic sheets overnight if not clos...
	12. Remove excess sand from surface when installation is complete.
	13. Allow excess joint sand to remain on surface to protect pavers from damage from other trades. Remove excess sand when directed by Landscape Architect or Architect.
	14.  Surface shall be broom clean after removal of excess joint sand.

	3.5 FIELD QUALITY CONTROL
	A. The final surface tolerance from grade elevations shall not deviate more than ±1/4 in. under a 10 ft straightedge, see paragraph ‘Tolerances’ herein.
	B. Check final surface elevations for conformance to drawings.
	C. The surface elevation of pavers shall be 1/8 in. to 1/4 in. above adjacent drainage inlets, concrete collars or channels.
	D. Lippage: No greater than 1/16 in. difference in height between adjacent pavers.

	3.6 SEALING
	A. Install paver sealant in accordance with manufacturer’s recommendations.
	3.7 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace unit pavers that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units. Provide new units to match adjoining units and install in same manner as original units, with same joint treatment a...
	B. Pointing: During tooling of joints, enlarge voids or holes and completely fill with grout. Point joints at sealant joints to provide a neat, uniform appearance, properly prepared for sealant application.
	C. Cleaning: Remove excess grout from exposed paver surfaces; wash and scrub clean.
	3.06  PROTECTION
	A. After work in this section is complete, the General Contractor shall be responsible for protecting work from damage due to subsequent construction activity on the site.
	END OF SECTION 321400



	323000  -Argenta-Structural Soil Foundation Material
	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. Furnish and install STRUCTURAL SOIL FOUNDATION MATERIAL in accordance with the plans, specifications, and directions of the Engineer.

	B. Related Requirements:
	1. Section 033000 "Cast-in-Place Concrete" for concrete footings.
	2. Section 321313 “Architectural Concrete Paving” for walkways, sidewalks and curbs
	3. Section 321373 "Concrete Paving Joint Sealants"
	4. Section 329115 “Planting Soil Mixes”


	1.3 SUBMITTALS
	A. Qualifications: Proposed testing laboratory for approval prior to sampling.
	B. Product Data:
	1. License: Submit the manufacturer’s license to produce the patented “CU-Soil™”,
	or approved equal.

	C. 2TTest Results -2T
	1. Clay Loam:  Submit test results for particle size, bulk density, pH, percent organic content by weight, nutrient levels including nitrogen, phosphorus, and potassium, soluble salts in ppm,  and chemical analysis. In addition, submit the locations o...
	2. Crushed Stone:  A three pound (3 lb.) bag of crushed stone shall be submitted with test results and contract name and number attached for approval prior to installation. Submit  test results for particle size, loose and rodded unit weight, bulk  sp...


	1.4 QUALITY ASSURANCE
	A. Soil-Testing Laboratory Qualifications: An approved independent laboratory, recognized by the local State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tests to be pe...
	B. See Soil Mixing and Quality Control Testing paragraph herein for required mixing instructions.


	PART 2 -  PRODUCTS
	2.1 Structural Soil Foundation Material:
	A. Shall conform with CU-Soil™, as patented by Cornell University, patent #5,849,069, or approved equal. The product shall be obtained from a licensed producer and proof of such licensing shall be submitted to the Engineer prior to delivery.
	For further information on licensed providers or licensing requirements and application, contact Brian Kalter, Operations Manager, Amereq, Inc., New City, NY (patentholder rights granted to Amereq, Inc. by Cornell Research Foundation.) Structural Soil...
	UComponent U     UUnit of Weight (Dry)
	Crushed Stone     83%
	Clay Loam      17%
	Hydrogel      1 ounce per 200 pounds of stone

	B. Crushed Stone: Shall be crushed granite or traprock or washed limestone, no sandstone shall be accepted. No recycled material shall be accepted. Stone shall meet the AASHTO/ ASTM C33 requirements for #4 crushed angular stone graded within the follo...
	UPassing Sieve (dry analysis)U   UPercent by Weight
	2 inch       100%
	1 1/2 inch      90-100%
	1 inch       20-55%
	3/4 inch       0-15%
	3/8 inch       0-5%

	Stone shall be clean and certified to meet NYCDOT aggregate soundness requirements for use in road construction. A single sized crushed stone near one-inch (1") will be preferable to a wider size distribution or smaller single size stone fitting the g...
	C. UClay LoamU: Shall be as determined by the USDA Classification System and mechanical analysis, as per ASTM D-422. Clay loam shall be of uniform composition, without admixture of subsoil, and free of stones greater than one-half inch (1/2") diameter...
	C. UClay LoamU: Shall be as determined by the USDA Classification System and mechanical analysis, as per ASTM D-422. Clay loam shall be of uniform composition, without admixture of subsoil, and free of stones greater than one-half inch (1/2") diameter...
	UTextural ClassU    UPercent of Total Weight (Dry)U
	Gravel      Less than 5%
	Sand      20 - 45%
	Silt       20 - 50%
	Clay      20 - 40%

	Clay loam shall meet or be amended to meet the following chemical analysis criteria:
	1. pH between 5.5 and 6.5.
	2. Organic matter 2 - 5 percent by dry weight.
	3. Nutrient levels as required by the testing laboratory recommendations for the types of plants to be grown in the structural soil.
	4. Toxic elements and compounds below the US EPA Standards for Exceptional Quality Sludge, or local standards, whichever are more stringent.
	5. Soluble salts less than 1.0 millimho per cm.
	6. Cation exchange capacity (CEC) greater than 10.
	7. Carbon/ Nitrogen ratio less than 33: 1.

	Clay loam shall be the product of a commercial processing facility specializing in production of stripped natural topsoil. No clay loam shall come from USDA classified prime farmland.
	D. Slow Release Fertilizer: Commercial fertilizer shall comply with U.S. and N.Y State fertilizer laws. Fertilizer shall be delivered in original unopened containers. The fertilizer shall be 15-2-15 liquid slow release (50%), or approved equal, formul...
	E. pH Adjustment: To lower the clay loam pH to acceptable levels, commercial granular ferrous sulfate, ninety six percent (96%) pure sulfur may be added to lower soil pH above 6.5. To raise pH levels, the manufacturer may add agricultural limestone co...
	F. Hydrogel:   Shall be Gelscape®, a potassium propenoate-propenamide copolymer hydrogel, as manufactured by Amereq, Inc., New City, N.Y., or approved tested equal. No substitution is recommended, since small changes in the hydrogel structure greatly ...


	PART 3 -  EXECUTION
	3.1 SOIL MIXING AND QUALITY CONTROL TESTING:
	A. All Structural Soil shall be mixed using appropriate soil measuring, mixing, and shredding equipment of sufficient capacity and capability to assure proper quality control and consistent mix ratios. Structural soil must be mixed in the presence of ...
	B. Warning: Do not mix or transport structural soil when rain is expected. Place pavement immediately after placing and compacting structural soil to prevent excessive hydration.
	C. Structural Soil components and the finished mixture shall be protected from excess water absorption and erosion at all times. Do not store materials unprotected from rainfall, nor allow excess water to enter the site prior to compaction. If water i...
	D. The licensed producer shall add soil amendments to alter soil fertility, including fertilizer and pH adjustment at the rates recommended by soil test results. The soil pH shall be adjusted to fall between 5.5 and 6.5 two months after mixing, if the...
	E. The Contractor shall mix sufficient quantity in advance of the time the material is needed at the job site to allow adequate time for the required quality control testing. Storage piles shall be protected from rain and erosion by covering with plas...

	3.2 EXAMINATION:
	A. The Contractor shall notify the Engineer of any subsurface conditions which will affect the Contractor’s ability to complete the work, and shall locate and confirm the locations of all underground utility lines and structures prior to starting any ...
	B. Structural Soil shall only be installed after the installation of all walls, curbs, footings, and utility work in the area has been completed. For site elements dependent on the Structural Soil for foundation support, postpone installation until im...

	3.3 SITE PREPARATION
	A. The Contractor shall excavate and compact the proposed subgrade to the required depths and dimensions indicated on the drawings or as directed in the field. Do not over excavate compacted subgrades of adjacent pavement or structures. Confirm that t...

	3.4 INSTALLATION
	A. When planting trees in the Structural Soil, the rootball shall rest on the Structural Soil or the prepared subgrade at such a level that the root flare of the tree is at finished grade. Cut and remove rope or wire from the top fifty percent (50%) o...
	B. Install the first six inch (6") lift of Structural Soil mix over the prepared subgrade. Install succeeding layers in six inch (6") lifts and compact each lift. Compact all materials to not less than ninety five percent (95%) of peak dry density fro...
	C. Prior to placing pavement, the licensed CU-Soil™ provider and the Engineer shall check the Structural Soil material for consistency with the color and texture of the approved sample supplied by the Contractor. In the event that the material supplie...

	3.5 CLEANUP AND PROTECTION
	A. Keep adjacent paving and construction clean and work area in an orderly condition.

	3.6 DISPOSAL
	A. Disposal:  Remove surplus soil and waste material, including excesses, subgrade, unsatisfactory soil, trash, and debris, and legally dispose off site.



	328400 - Argenta-Design-Build Planting Irrigation System
	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 the schematic overview of the requirements for the design and installation of moisture sensor drip irrigation system and associated equipment. Contractor shall provide shop drawings of the irrigation system for landscape architect ...

	1.3 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Design 100 percent coverage irrigation system, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	1. Irrigation system shall be a drip irrigation system.  System shall include both drip lines and tree ring drip lines, controller with multiple zones & moisture sensors per zone, a rain sensor, different colored tubing where lines run adjacent, hose ...

	B. Coordination: The contractor shall coordinate with all trades for irrigation requirements.
	C. Permits: The contractor shall obtain all necessary permits.
	D. Winterization: The system shall have a winterization plan that meets the city’s approval.

	1.4 ACTION SUBMITTALS
	A. Contractor to submit shop drawings of drip irrigation system indicating design and layouts to Landscape Architect & Civil Engineer for review and approval. Shop drawings shall include details of all components.
	1. Installation details: Show all products and materials required for proper installation, their relative locations and critical dimensions.

	B. Product Data: For each type of product indicated. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	C. Wiring Diagrams: For power, signal, and control wiring.

	1.5 INFORMATIONAL SUBMITTALS
	A. Delegated-Design Submittal: For irrigation systems indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	B. Qualification Data: For qualified Installer.
	C. Zoning Chart: Show each irrigation zone and its control valve.
	D. Controller Timing Schedule: Indicate timing settings for each automatic controller zone.
	E. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For controllers and automatic control valves to include in operation and 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. Emitters: Equal to 10 percent of amount installed for each type indicated, but no fewer than 15 units.
	2. Drip-Tube System Tubing: Equal to 10 percent of total length installed for each type and size indicated, but not less than 34T100 feet34T44T.


	1.8 QUALITY ASSURANCE
	A. Designer & Installer Qualifications: Submit qualifications outlining projects of similar quality, schedule requirements and construction detailing over the last 5 years. Include the names of all similar projects, year completed, location, descripti...
	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with requirements of utility supplying water and authorities having jurisdiction for preventing backflow and back siphonage.
	D. Field Observation: Give not less than 14 working days notice so that field observations may be made of the following:
	1. Layout.
	2. Trenching.
	3. Testing.
	4. Commissioning.


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.

	1.10 PROJECT CONDITIONS
	A. Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water service according to requireme...
	1. Notify Construction Manager no fewer than two days in advance of proposed interruption of water service.
	2. Do not proceed with interruption of water service without Construction Manager's written permission.


	1.11 WARRANTY
	A. Special Warranty: Manufacturer’s standard form in which manufacturer agrees to repair or replace components of drip irrigation system that fail or are defective in materials or operation within specified warranty period.
	1. Warranty Period: One year from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 QUALITY
	A. Use materials which are new and without flaws of defects of any type, and which are best of their class and kind.

	2.2 COMPONENTS
	A. The Contractor shall supply Toro Products or approved equal.
	B. In order to substitute another manufacturer, submit request per Section 012500 – Substitution Procedures
	C. Design Requirements
	1. The Contractor shall design, coordinate and install entire irrigation system.
	2. The drip irrigation system shall be designed and adjusted to provide uniform coverage throughout and shall prevent runoff.
	3. The irrigation system shall include an automatic rain shut-off control.
	4. The irrigation system shall include moisture sensors which inform the controller.
	5. The irrigation system shall include a visual representation when the drip system is functioning, such as pop-up indicators, for each zone.
	6. All piping and wires beneath paving shall be sleeved.
	7. All piping systems shall be below grade; no on-grade systems are allowed.
	8. System shall include both drip lines and tree ring drip lines, controlled with multiple zones and moisture sensors per zone, a rain sensor, different colored tubing where lines run adjacent, and all necessary piping and equipment.
	9. System shall include hose bibs in locations as shown on the drawings.
	10. System shall include backflow prevention (RPZ) with aluminum cover with dark grey powdercoat (supplied by Safe-T-cover or approved equal, sized to fit.).



	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Section 312000 "Earth Moving."
	B. Install warning tape directly above pressure piping, 34T12 inches34T below finished grades, except 34T6 inches34T below subgrade under pavement and slabs.
	C. Drain Pockets: Excavate to sizes indicated. Backfill with cleaned gravel or crushed stone, graded from 34T3/4 to 3 inches34T to 34T12 inches34T below grade. Cover gravel or crushed stone with sheet of asphalt-saturated felt and backfill remainder w...
	D. Provide minimum cover over top of underground piping according to the following:
	1. Irrigation Main Piping: Minimum depth of 34T36 inches34T below finished grade, or not less than 34T18 inches34T below average local frost depth, whichever is deeper.
	2. Circuit Piping: 34T12 inches34T
	3. Drain Piping: 34T12 inches34T
	4. Sleeves: 34T24 inches34T


	3.2 PREPARATION
	A. Site inspections:
	1. Verify construction site conditions and note irregularities affecting work of this section. Report irregularities to the Owner prior to beginning work.

	B. Set stakes to identify locations of proposed irrigation system. Obtain Architect's approval before excavation.

	3.3 PIPING INSTALLATION
	A. Location and Arrangement: Drawings indicate location and arrangement of piping systems. Install piping as indicated unless deviations are approved on Coordination Drawings.
	B. Install piping at minimum uniform slope of 0.5 percent down toward drain valves.
	C. Install piping free of sags and bends.
	D. Install groups of pipes parallel to each other, spaced to permit valve servicing.
	E. Install fittings for changes in direction and branch connections.
	F. Install unions adjacent to valves and to final connections to other components with 34TNPS 234T or smaller pipe connection.
	G. Install flanges adjacent to valves and to final connections to other components with 34TNPS 2-1/234T or larger pipe connection.
	H. Install underground thermoplastic piping according to ASTM D 2774 and ASTM F 690.
	I. Install expansion loops in control-valve boxes for plastic piping.
	J. Lay piping on solid subbase, uniformly sloped without humps or depressions.
	K. Install ductile-iron piping according to AWWA C600.
	L. Install PVC piping in dry weather when temperature is above 34T40 deg F34T44T. 44TAllow joints to cure at least 24 hours at temperatures above 34T40 deg F34T before testing.
	M. Install water regulators with shutoff valve and strainer on inlet and pressure gage on outlet. Install shutoff valve on outlet. Install aboveground or in control-valve boxes.
	N. Water Hammer Arresters: Install between connection to building main and circuit valves aboveground or in control-valve boxes.
	O. Install piping in sleeves under parking lots, roadways, and sidewalks.
	P. Install sleeves made of Schedule 40 PVC pipe and socket fittings, and solvent-cemented joints.
	Q. Install transition fittings for plastic-to-metal pipe connections according to the following:
	1. Underground Piping:
	a. 34TNPS 1-1/234T44T (DN 40)44T and Smaller: Plastic-to-metal transition fittings.
	b. 34TNPS 234T44T (DN 50)44T and Larger: AWWA transition couplings.


	R. Install dielectric fittings for dissimilar-metal pipe connections according to the following:
	1. Underground Piping:
	a. 34TNPS 234T44T (DN 50)44T and Smaller: Dielectric coupling or dielectric nipple.
	b. 34TNPS 2-1/234T44T (DN 65)44T and Larger: Prohibited except in control-valve box.

	2. Piping in Control-Valve Boxes:
	a. 34TNPS 234T44T (DN 50)44T and Smaller: Dielectric union.
	b. 34TNPS 2-1/2 to NPS 434T44T (DN 65 to DN 100)44T: Dielectric flange.
	c. 34TNPS 534T44T (DN 125)44T and Larger: Dielectric flange kit.



	3.4 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	D. Flanged Joints: Select rubber gasket material, size, type, and thickness for service application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.
	E. Ductile-Iron Piping Gasketed Joints: Comply with AWWA C600 and AWWA M41.
	F. Copper-Tubing Brazed Joints: Construct joints according to CDA's "Copper Tube Handbook," using copper-phosphorus brazing filler metal.
	G. Copper-Tubing Soldered Joints: Apply ASTM B 813 water-flushable flux to tube end unless otherwise indicated. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy (0.20 percent maximum lead content) ...
	H. PE Piping Fastener Joints: Join with insert fittings and bands or fasteners according to piping manufacturer's written instructions.
	I. PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or paper towels. Join according to ASTM D 2657.
	1. Plain-End PE Pipe and Fittings: Use butt fusion.
	2. Plain-End PE Pipe and Socket Fittings: Use socket fusion.

	J. PVC Piping Solvent-Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. PVC Pressure Piping: Join schedule number, ASTM D 1785, PVC pipe and PVC socket fittings according to ASTM D 2672. Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.
	3. PVC Nonpressure Piping: Join according to ASTM D 2855.


	3.5 VALVE INSTALLATION
	A. Underground Curb Valves: Install in curb-valve casings with tops flush with grade.
	B. Underground Iron Gate Valves, Resilient Seat: Comply with AWWA C600 and AWWA M44. Install in valve casing with top flush with grade.
	1. Install valves and PVC pipe with restrained, gasketed joints.

	C. Pressure-Reducing Valves: Install in boxes for automatic control valves or aboveground between shutoff valves. Install full-size valved bypass.
	D. Throttling Valves: Install in underground piping in boxes for automatic control valves.
	E. Drain Valves: Install in underground piping in boxes for automatic control valves.

	3.6 DRIP IRRIGATION SPECIALTY INSTALLATION
	A. Install freestanding emitters on pipe riser to mounting height indicated.
	B. Install manifold emitter systems with tubing to emitters. Plug unused manifold outlets. Install emitters on off-ground supports at height indicated.
	C. Install multiple-outlet emitter systems with tubing to outlets. Plug unused emitter outlets. Install outlets on off-ground supports at height indicated.
	D. Install drip tubes with direct-attached emitters on ground.
	E. Install drip tubes with remote-discharge on ground with outlets on off-ground supports at height indicated.
	F. Install off-ground supports of length required for indicated mounted height of device.
	G. Install air relief valves and vacuum relief valves in piping, and in control-valve boxes.

	3.7 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION
	A. Equipment Mounting: Install interior controllers in the interior of the storage building.
	B. Install control cable in same trench as irrigation piping and at least 34T2 inches34T below or beside piping. Provide conductors of size not smaller than recommended by controller manufacturer. Install cable in separate sleeve under paved areas.

	3.8 CONNECTIONS
	A. Install piping adjacent to equipment, valves, and devices to allow service and maintenance.
	B. Connect wiring between controllers and automatic control valves.

	3.9 IDENTIFICATION
	A. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplates and signs on each automatic controller.
	1. Text: In addition to identifying unit, distinguish between multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations.

	B. Warning Tapes: Arrange for installation of continuous, underground, detectable warning tapes over underground piping during backfilling of trenches. See Section 312000 "Earth Moving" for warning tapes.

	3.10 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	B. Tests and Inspections:
	1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	2. Operational Test: After electrical circuitry has been energized, operate controllers and automatic control valves to confirm proper system operation.
	3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	C. Any irrigation product will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.11 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Verify that controllers are installed and connected according to the Contract Documents.
	3. Verify that electrical wiring installation complies with manufacturer's submittal.


	3.12 ADJUSTING
	A. Adjust settings of controllers.
	B. Adjust automatic control valves to provide flow rate at rated operating pressure required for each sprinkler circuit.

	3.13 CLEANING
	A. Flush dirt and debris from piping before installing sprinklers and other devices.

	3.14 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain automatic control valves and controller.

	3.15 PROJECT RECORD (AS-BUILT) DRAWINGS:
	A. The Contractor is responsible for documenting changes to the Shop Drawings. Keep documents current. Do not permanently cover work until as-built information is recorded.
	B. Record pipe and wiring network alterations. Record accurate reference dimensions, measured from at least two permanent reference points, of each irrigation system valve, each sleeve end, each stub-out for future pipe and wiring connections, and oth...
	C. Turn over Record Drawings to Owner’s Representative. Completion of Record Drawings will be a prerequisite for the review at the completion of the irrigation system installation.

	3.16 WINTERIZATION AND SPRING START-UP
	A. Winterize the irrigation system in the first fall after installation and start-up the irrigation system in the first spring after installation. Repair any damage caused in improper winterization at no additional cost to the Owner. Coordinate the wi...

	3.17 MAINTENANCE
	A. Once substantial completion has been completed, maintain irrigation system for duration of one (1) calendar year, including winterization and spring start-up. Make periodic examination and adjustments to irrigation system components so as to achiev...
	B. Provide training and familiarization to the Owner.



	329115 - Planting Soil Mixes
	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 following:
	1. Supply of component materials and soil amendments for Soil Mixes as specified.
	2. Supply of Broken Stone and Geotextile – Drainage for Rain Garden
	3. Preparation and blending of Soil Mixes, as specified herein.
	4. Installation, placement, spreading, and fine grading of Soil Mixes, as specified herein.
	5. Testing of soil component materials, soil amendment materials, and Soil Mixes, as specified herein.
	6. Testing and amendment for any and all existing topsoil to remain.

	B. Related Requirements:
	1. Section 329300 "Planting"


	1.3 REFERENCED STANDARDS
	A. ASTM:  American Society for Testing and Materials
	1. ASTM C136-84a Method for Sieve Analysis of Fine and Course Aggregates.
	2. ASTM D422-63 (1972) Method for Particle Size Analysis of Soils
	3. ASTM D5268-92 Standard Specification for Topsoil Used for Landscaping Purposes.

	B. USDA: United States Department of Agriculture
	1. USDA Soil Particle Size & Texture Classes.

	C. AOAC: Association of Official Agricultural Chemists.
	1. Standards.


	1.4 SUBMITTALS
	A. Qualifications: Proposed testing laboratory for approval prior to sampling.
	B. Product Data:
	Submit manufacturer's technical information, including application instructions where relevant, for the following items:
	1. Geotextile - Drainage
	2. Fertilizers.
	3. Herbicides.
	4. Water-absorbent polymer.
	5. All other manufactured items

	C. 5TTest Results -5T proposed soils.  Testing to include soil classification and composition, macro and micro nutrient and heavy metals testing.  Soil test shall include recommendations for amendments.  Soil supplier shall be clearly identified on th...
	C. 5TTest Results -5T proposed soils.  Testing to include soil classification and composition, macro and micro nutrient and heavy metals testing.  Soil test shall include recommendations for amendments.  Soil supplier shall be clearly identified on th...
	a. Test Results - Blended Soil Mixes:  Submit written reports, as specified herein, for each blended soil mix.  (These requirements include materials salvaged from on-site):
	1) Bioretention Soil Mix

	b. Test Results - Broken Stone

	D. Test Results – Existing Soil:
	1. For any and all locations where existing topsoil will remain in place at existing grade, submit written reports.  Provide testing to include soil classification and composition, macro and micro nutrient and heavy metals testing.  Soil test shall in...

	E. Samples for Verification:  For each of the following:
	1. 1 lb of each type of proposed Planting Soil required, in labeled plastic bags showing sample name, location and date. Submit at least 28 days prior to ordering or processing. Submit only samples that conform as evidenced through the soil testing.

	F. Approval by the Owner's Representative of submitted product data, samples, test reports, and certificates, shall not constitute final acceptance.

	1.5 QUALITY ASSURANCE
	A. Soil-Testing Laboratory Qualifications: An approved independent laboratory, recognized by the local State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tests to be pe...

	1.6 TESTING
	A. Contractor shall submit written test reports as required under Submittals herein.
	1. Each test shall be carried out using the categories and sieve sizes as specified herein.  Failure to include any of the required criteria will be sufficient cause for rejection of the test.
	2. Testing shall be carried out by an independent testing laboratory.
	3. All testing required by this Section, or additionally required by Landscape Architect, shall be included in the Contract price.
	4. Contractor shall be responsible for timely submittal of samples to the testing laboratory.

	B. Each test report shall include the following information:
	1. Project Title.
	2. Name of Contractor.
	3. Name of material supplier.
	4. Testing Laboratory name, address and telephone number.
	5. Type of test.
	6. Date of test.
	7. Test results, including identification of deviations from acceptable ranges, and recommendations for soil additives or fertilizers to correct soil deficiencies as necessary.

	C. Each sample shall be tested for the following:
	1. Mechanical analysis:
	Sieve method, using sieve sizes specified.
	2. pH.
	3. Organic matter content:
	Percentage of oven-dry weight of soil, determined by loss on ignition of moisture-free sample, dried in accordance with the methods of the Association of Official Agricultural Chemists.
	4. Analysis of soluble salts:
	Sodium, calcium, magnesium, sulfates, chlorides and bicarbonates, in milimhos per centimeter.
	5. Analysis of minerals:
	Nitrogen, phosphorus, and potassium, in parts per million.
	6. Analysis of heavy metals:
	All elements specified herein, in parts per million.
	7. Corrective recommendations for nutrients and pH.

	D. The Landscape Architect may take and analyze at any time, such additional samples of materials as deemed necessary for verification of conformance to specification requirements.
	Contractor shall furnish samples for this purpose upon request and shall perform testing as requested at no additional cost to the Owner.
	E. If the tests submitted are for component bulk material, then the bulk materials shall not be blended into a mix until until the test reports have been approved by the Landscape Architect.
	As necessary, make any and all soil mix amendments and resubmit test reports indicating amendments, until approved.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials: Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and compliance with state and Federal laws if applicable.
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Do not move or handle materials when they are wet or frozen.
	4. Accompany each delivery of bulk fertilizers and soil amendments with appropriate certificates.



	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. Perform all required tests and submit test reports.  All Soil Mix components shall be tested and approved prior to incorporation into blended Soil Mixes.
	B. Provide adequate quantities of all Soil Mix materials to attain, after compaction and natural settlement, all design finished grades.

	2.2 EXISTING AMENDED SOILS
	A. Contractor shall provide test results for existing subgrade to remain, see Submittals.  Contractor shall amend the soils as recommended from the submitted testing.  Contractor shall present recommendations in writing to landscape architect a minimu...

	2.3 BIORETENTION SOIL MIX
	A. The biorention planting soil mix shall be a sandy loam or loamy sand,
	1. Sand (0.05 to 2mm) : 70 to 85% by volume
	2. Silt (0.002 to 0.05 mm): 10% to 15%
	3. Clay (<0.002 mm): 5%-15% max

	B. A saturated hydraulic conductivity of minimum 1.0 feet per day (0.5 inches per hour) is required.
	C. The soil should be a uniform quality free of stones, stumps, roots or other woody material over 1” in diameter.   There shall be no noxious seeds in the soil, including but not limited to Johnson grass, mugwort, nutsedge and Canadian thistle; if no...
	D. Bioretention Soil Mix shall conform to the following requirements:
	1. Organic Matter:  3% minimum – 8% maximum.
	2. pH:      5.0-7.0
	3. Soluble salts:  Less than 500 ppm
	/ Electrical conductivity: 1.50 mmhos/cm maximum (higher level indicates excessive salt content)
	4. Macronutrients:
	5. Secondary nutrients:
	6. Micronutrients:


	2.4 BROKEN STONE
	A. Broken stone shall consist solely of crushed ledge rock. Stone shall be No. 3 size, well graded, and uniformly mixed.
	1. 2TBroken stone shall consist of clean, durable, sharp angled fragments of rock of uniform quality throughout, free from dirt or other objectionable material. Samples shall be tested for abrasion in2T accordance with Standard Test Methods for “Resis...
	1. 2TBroken stone shall consist of clean, durable, sharp angled fragments of rock of uniform quality throughout, free from dirt or other objectionable material. Samples shall be tested for abrasion in2T accordance with Standard Test Methods for “Resis...
	a. Broken stone shall be clean, and shall be washed if coated with mud, clay, dirt or other objectional material.
	b. No 3 size Percent passing:
	1) 3-1/4”   100%
	2) 2-1/4”   90-100%
	3) 1”    0-15%




	2.5 HEAVY METALS
	A. Each soil mix shall be tested for heavy metal content.  The total heavy metal concentration in all soil mixes shall not exceed the following:

	2.6 GEOTEXTILE - DRAINAGE
	A. Drainage application is defined as a soil to geotextile system that allows for long-term, adequate liquid flow normal to the geotextile with limited soil loss across the plane of the geotextile.
	B. Geotextiles shall be FX-60HS (nonwoven) as manufactured by Carthage Mills, Cincinnati OH; or 160N (nonwoven) by Mirafi Inc Charlotte NC; or TerraTex N06 (nonwoven) by Hanes Geo Components, Edison NJ or approved equal.

	2.7 SOIL AMENDMENT MATERIALS
	A. Bonemeal:  Shall be finely ground and have the following N-P-K (Nitrogen-Phosphorus-Potassium) analysis:  4-12-0.
	B. Commercial Fertilizer:  Shall have the following N-P-K analysis: 10-6-4.
	1. A minimum of 50% of the nitrogen shall be derived from organic sources.
	2. If soil tests indicate need for a different composition, Contractor shall submit proposed alternate fertilizer for approval.

	C. Controlled-release Fertilizer:
	Shall be in granular form and shall have the following N-P-K analysis: 10-6-4.
	1. Fertilizer shall be as manufactured by Osmocote, or Meister.
	2. If soil tests indicate need for a different composition, Contractor shall submit proposed alternate fertilizer for approval.

	D. Limestone:
	Shall be granular limestone, produced from Dolomitic limestone specifically for use in planting, with a minimum of 86% of calcium and magnesium carbonates, conforming to the following requirements:
	USieve SizeU  UPercent Passing by Weight
	# 10     100
	# 20     90 minimum
	# 100     60 minimum

	E. Sulphur: Lower pH if required, by use of an approved horticultural elemental sulfur product.
	1. Peat moss or copper sulfate may not be used to lower pH.

	F. 41TWater-absorbent polymer:  41TAcceptable products:
	1.  ‘Supersorb’, as manufactured by Aquatrols of America, Pennsauken, NJ 08110.  Tel: (800) 257-7797.
	2.  ‘Terrasorb’, as manufactured by Industrial Services International, Bradentown, FL 34282.  Tel: (800) 277-6728.
	3.  ‘Agrosoke’, as manufactured by Grosoke International Inc., Fort Worth, TX 76118.  Tel: (800) 522-0696.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing conditions: Before starting work, examine related work and surfaces.  Verify that Earthwork rough grading has resulted in the conforming subgrades with in specified tolerances.
	B. Weather Limitations: Proceed with soil works when existing and forecasted weather conditions permit.  Do not work during rain, when rain has been forecasted, or when soil has a high moisture content or is excessively wet, muddy, or frozen.

	3.2 PREPARATION
	A. Protect utilities, structures, foundations, sidewalks, pavements, other facilities, lawns and plants from damage caused by operations or as a result of operations.

	3.3 BLENDING
	A. Mechanically mix sand and clay thoroughly (if necessary) to meet loamy top soil specification.
	B. Mechanically mix until a uniform distribution of the components is achieved.
	C. When stockpiling the finished mix, cover the pile with a plastic tarp to prevent drying out soil and separation from rain.
	D. Contractor shall submit soil for approved by landscape architect prior to installation.  Contractor shall submit soil tests including soil classification and composition, macro and micro nutrient and heavy metals testing.  Soil test shall include r...

	3.4 LAYOUT
	A. Review: The Landscape Architect/Site Engineer shall review the field layout and retains the right to direct adjustments to the layout.
	B. Prior to installation of geotextile, the ground shall be inspected and prepared, and broken stone shall be placed as shown on the drawings.
	C. The drainage geotextile shall be placed loosely with no wrinkles or folds. Geotextile to overlap 12” between rolls. If the geotextile is damaged during installation, the rupture shall be removed and the damaged area shall be covered with a patch of...
	D. The approved bioretention soil shall be installed in lifts of 12” and lightly compacted. Minimal compaction effort can be applied to the soil by tamping with a bucket from a dozer or backhoe. No bioretention soil shall be handled while wet. Place a...
	E. Contractor shall fine grade as necessary after the bioretention soil settles, to the grades as shown on the Contract Drawings, prior to planting efforts.

	3.5 TOLERANCES
	A. Comply with tolerances as follows:
	1. Elevation:  Plus or minus 43T1/2 inch43T.
	2. Settlement: less than 43T1/4 inch43T against adjacent surfaces.


	3.6 CLEANUP AND PROTECTION
	A. Keep adjacent paving and construction clean and work area in an orderly condition.

	3.7 DISPOSAL
	A. Disposal:  Remove surplus soil and waste material, including excesses, subgrade, unsatisfactory soil, trash, and debris, and legally dispose off site.



	329300 - Argenta-Planting
	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. Plants: including trees, plants, and turf lawn.
	2. Tree stabilization.
	3. Tree-watering devices.

	B. Related Requirements:
	1. Section 329115 Planting Soil Mixes


	1.3 DEFINITIONS
	A. Backfill: The earth used to replace or the act of replacing earth in an excavation.
	B. Balled and Burlapped Stock: Plants dug with firm, natural balls of earth in which they were grown, with a ball size not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant required; wrapped with burlap, tied, rigidly s...
	C. Balled and Potted Stock: Plants dug with firm, natural balls of earth in which they are grown and placed, unbroken, in a container. Ball size is not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant required.
	D. Bare-Root Stock: Plants with a well-branched, fibrous-root system developed by transplanting or root pruning, with soil or growing medium removed, and with not less than the minimum root spread according to ANSI Z60.1 for type and size of plant req...
	E. Container-Grown Stock: Healthy, vigorous, well-rooted plants grown in a container, with a well-established root system reaching sides of container and maintaining a firm ball when removed from container. Container shall be rigid enough to hold ball...
	F. Fabric Bag-Grown Stock: Healthy, vigorous, well-rooted plants established and grown in-ground in a porous fabric bag with well-established root system reaching sides of fabric bag. Fabric bag size is not less than diameter, depth, and volume requir...
	G. Finish Grade: Elevation of finished surface of planting soil.
	H. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides. They also include substances or mixtures in...
	I. Pests: Living organisms that occur where they are not desired or that cause damage to plants, animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fungi, ...
	J. Planting Area: Areas to be planted.
	K. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth. See Section 329113 "Soil Preparation" and Section 329115...
	L. Plant; Plants; Plant Material: These terms refer to vegetation in general, including trees, shrubs, vines, ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation.
	M. Root Flare: Also called "trunk flare." The area at the base of the plant's stem or trunk where the stem or trunk broadens to form roots; the area of transition between the root system and the stem or trunk.
	N. Stem Girdling Roots: Roots that encircle the stems (trunks) of trees below the soil surface.
	O. Subgrade: The surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Plant Materials: Include quantities, sizes, quality, and sources for plant materials.
	2. Plant Photographs: Include color photographs in digital format of each required species and size of plant material as it will be furnished to Project. Take photographs from an angle depicting true size and condition of the typical plant to be furni...

	B. Samples for Verification: For each of the following:
	1.  Mulch: Small plastic bag of each organic mulch required; in sealed plastic bags labeled with composition of materials by percentage of weight and source of mulch. Each Sample shall be typical of the lot of material to be furnished; provide an accu...
	2. Mineral Mulch: Small plastic bag of each mineral mulch required, in sealed plastic bags labeled with source of mulch. Sample shall be typical of the lot of material to be delivered and installed on-site; provide an accurate indication of color, tex...
	3. Weed Control Barrier: 34T12 by 12 inches34T.
	4. Proprietary Root-Ball-Stabilization Device: One unit.
	5. Slow-Release, Tree-Watering Device: One unit of each size required.
	6. Root Barrier: Width of panel by 34T12 inches.


	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For landscape Installer. Include list of similar projects completed by Installer demonstrating Installer's capabilities and experience. Include project names, addresses, and year completed, and include names and addresses of own...
	B. Certification of Grass Seed: From seed vendor for each grass-seed monostand or mixture, stating the botanical and common name, percentage by weight of each species and variety, and percentage of purity, germination, and weed seed. Include the year ...
	C. Product Certificates: For each type of manufactured product, from manufacturer, and complying with the following:
	1. Manufacturer's certified analysis of standard products.
	2. Analysis of other materials by a recognized laboratory made according to methods established by the Association of Official Analytical Chemists, where applicable.

	D. Pesticides and Herbicides: Product label and manufacturer's application instructions specific to Project.
	E. Sample Warranty: For special warranty.

	1.7 CLOSEOUT SUBMITTALS
	A. Maintenance Data: Recommended procedures to be established by Owner for maintenance of plants during a calendar year. Submit before expiration of required maintenance periods.

	1.8 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified landscape installer whose work has resulted in successful establishment of plants.
	1. Professional Membership: Installer shall be a member in good standing of either the Professional Landcare Network or the American Nursery and Landscape Association.
	2. Experience:  Five years' experience in landscape installation and three successful projects in last five years. Provide addresses and client names and contact for approval.
	3. Installer's Field Supervision: Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	4. Pesticide Applicator: State licensed, commercial.

	B. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable requirements in ANSI Z60.1.
	1. Selection of plants purchased under allowances is made by Architect, who tags plants at their place of growth before they are prepared for transplanting.

	C. Measurements: Measure according to ANSI Z60.1. Do not prune to obtain required sizes.
	1. Trees and Shrubs: Measure with branches and trunks or canes in their normal position. Take height measurements from or near the top of the root flare for field-grown stock and container-grown stock. Measure main body of tree or shrub for height and...
	2. Other Plants: Measure with stems, petioles, and foliage in their normal position.

	D. Plant Material Observation: Architect may observe plant material either at place of growth or at site before planting for compliance with requirements for genus, species, variety, cultivar, size, and quality. Architect may also observe trees and sh...
	1. Notify Architect of sources of planting materials seven days in advance of delivery to site.


	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Packaged Materials: Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of compliance with state and Federal laws if applicable.
	B. Bulk Materials:
	1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on existing turf areas or plants.
	2. Provide erosion-control measures to prevent erosion or displacement of bulk materials; discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
	3. Accompany each delivery of bulk materials with appropriate certificates.

	C. Do not prune trees and shrubs before delivery. Protect bark, branches, and root systems from sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage. Do not bend or bind-tie trees or shrubs in such a manner as to destr...
	D. Handle planting stock by root ball.
	E. Store bulbs, corms, and tubers in a dry place at 34T60 to 65 deg F34T until planting.
	F. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over trunks (before wrapping), branches, stems, twigs, and foliage to protect during digging, handling, and transportation.
	1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery before moving and again two weeks after planting.

	G. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from wind and other damage during digging, handling, and transportation.
	H. Deliver plants after preparations for planting have been completed, and install immediately. If planting is delayed more than six hours after delivery, set plants and trees in their appropriate aspect (sun, filtered sun, or shade), protect from wea...
	1. Heel-in bare-root stock. Soak roots that are in less than moist condition in water for two hours. Reject plants with dry roots.
	2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable material.
	3. Do not remove container-grown stock from containers before time of planting.
	4. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray. Water as often as necessary to maintain root systems in a moist, but not overly wet condition.


	1.10 FIELD CONDITIONS
	A. Field Measurements: Verify actual grade elevations, service and utility locations, irrigation system components, and dimensions of plantings and construction contiguous with new plantings by field measurements before proceeding with planting work.
	B. B&B Digging Restrictions: Dig during one of the following periods or as agreed to protect the warranty:
	1. Spring Digging for deciduous trees:  April to May.
	2. Fall Digging for deciduous and evergreens:  September to October.

	C. Planting Restrictions:  Plant during one of the following periods or as agreed to protect the warranty:.  Coordinate planting periods with digging periods and deliveries:
	1. Spring Planting: April to May.
	2. Fall Planting: September to October.

	D. Weather Limitations: Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained. Apply products during favorable weather conditions according to man...

	1.11 WARRANTY
	A. Special Warranty: Installer agrees to repair or replace plantings and accessories that fail in materials, workmanship, or growth within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of adequate maintenance, or neglect by Owner.
	b. Structural failures including plantings falling or blowing over.
	c. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

	2. Warranty Periods: From date of Substantial Completion.
	a. Trees, Shrubs, Vines, and Ornamental Grasses:  12 months.
	b. Ground Covers, Biennials, Perennials, and Other Plants:  12 months.
	c. Annuals:  6 months.

	3. Include the following remedial actions as a minimum:
	a. Immediately remove dead plants and replace unless required to plant in the succeeding planting season.
	b. Replace plants that are more than 25 percent dead or in an unhealthy condition at end of warranty period.
	c. Provide extended warranty for period equal to original warranty period, for replaced plant material.
	d. Twelve month warranty starts over at time of replacement.




	PART 2 -  PRODUCTS
	2.1 PLANT MATERIAL
	A. General: Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, and other features indicated in Plant List, Plant Schedule, or Plant Legend indicated on Drawings and complying with ANSI Z60.1; and with healthy ...
	1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is squeezed between two branches or between branch and trunk ("included bark"); crossing trunks; cut-off limbs more than 34T3/4 inch34T in diameter; or with stem g...
	2. Collected Stock: Do not use plants harvested from the wild, from native stands, from an established landscape planting, or not grown in a nursery unless otherwise indicated.

	B. Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types and form of plants required. Plants of a larger size may be used if acceptable to Architect, with a proportionate increase in size of roots or balls.
	C. Root-Ball Depth: Furnish trees and shrubs with root balls measured from top of root ball, which begins at root flare according to ANSI Z60.1. Root flare shall be visible before planting.
	D. Labeling: Label each plant of each variety, size, and caliper with a securely attached, waterproof tag bearing legible designation of common name and full scientific name, including genus and species. Include nomenclature for hybrid, variety, or cu...
	E. If formal arrangements or consecutive order of plants is indicated on Drawings, select stock for uniform height and spread, and number the labels to assure symmetry in planting.
	F. Annuals and Biennials: Provide healthy, disease-free plants of species and variety shown or listed, with well-established root systems reaching to sides of the container to maintain a firm ball, but not with excessive root growth encircling the con...

	2.2 SEED
	A. Grass-Seed Mix: Proprietary seed mix as follows:
	1. Products: Subject to compliance with requirements, provide the following:
	a. Smart Seed Sun and Shade; Pennington Seed, PO Box 338, Greenfield, MO 65661, 1-800-285-7333
	b. Seeding rate of 34T6 lb/1000 sq. ft.



	2.3 FERTILIZERS
	A. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition:  20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by weight.
	2. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing agency.


	2.4 MULCHES
	A. Hardwood Mulch:  Free from deleterious materials and suitable as a top dressing of trees, shrubs, and planting beds, consisting of one of the following:
	1. Type:  Shredded hardwood, aged 5 to 12 months prior to installation
	2. Size Range: 1/2 to 1 inch diameter.
	3. Color: No artificial dyes permitted.


	2.5 WEED-CONTROL BARRIERS
	A. Nonwoven Geotextile Filter Fabric: Polypropylene or polyester fabric, 34T3 oz./sq. yd.34T minimum, composed of fibers formed into a stable network so that fibers retain their relative position. Fabric shall be inert to biological degradation and re...
	B. Composite Fabric: Woven, needle-punched polypropylene substrate bonded to a nonwoven polypropylene fabric, 34T4.8 oz./sq. yd.34T

	2.6 PESTICIDES & HERBICIDES
	A. Submit products for approval from landscape architect prior to usage.
	1. General: Pesticide registered and approved by the EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted pe...
	2. Pre-Emergent Herbicide (Selective and Nonselective): Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	3. Post-Emergent Herbicide (Selective and Nonselective): Effective for controlling weed growth that has already germinated.


	2.7 TREE-STABILIZATION MATERIALS
	A. Trunk-Stabilization Materials:
	1. Upright and Guy Stakes: Rough-sawn, sound, new hardwood or softwood with specified wood pressure-preservative treatment, free of knots, holes, cross grain, and other defects, 34T2-by-2-inch nominal34T by length indicated, pointed at one end.
	2. Flexible Ties: Wide rubber or elastic bands or straps of length required to reach stakes or turnbuckles or compression springs.
	3. Guys and Tie Wires: ASTM A 641/A 641M, Class 1, galvanized-steel wire, two-strand, twisted, 34T0.106 inch34T in diameter.
	4. Guy Cables: Five-strand, 34T3/16-inch-34Tdiameter, galvanized-steel cable, with zinc-coated turnbuckles or compression springs, a minimum of 34T3 inches34T long, with two 34T3/8-inch34T galvanized eyebolts.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to receive plants, with Installer present, for compliance with requirements and conditions affecting installation and performance of the Work.
	1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been depo...
	2. Verify that plants and vehicles loaded with plants can travel to planting locations with adequate overhead clearance.
	3. Suspend planting operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	4. Uniformly moisten excessively dry soil that is not workable or which is dusty.

	B. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Architect and replace with new planting soil.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing plants from damage caused by planting operations.
	1. Protect grade stakes set by others until directed to remove them.

	B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	C. Lay out individual tree and shrub locations and areas for multiple plantings. Stake locations, outline areas, adjust locations when requested, and obtain Architect's acceptance of layout before excavating or planting. Make minor adjustments as requ...
	D. Lay out plants at locations directed by Architect. Stake locations of individual trees and shrubs and outline areas for multiple plantings.

	3.3 PLANTING AND TURF AREA PREPARATION
	A. General: Prepare planting area for soil placement and mix planting soil according to Section 329115 Planting Soil Mixes.
	B. Placing Planting Soil:
	1. Blend a transition layer between new and existing soil by blending 50% existing soil and 50% new planting soil mix as shown in the drawings.
	2. Place mixed planting soil mix to depth as shown in the drawings.
	3. Ensure that the finished grade accounts for the mulch, stone screenings or sod so that the final grade is 1/4" lower on the planting side than on the paved side. All instances where mulch or stone screenings wash onto the adjacent paving will requi...

	C. Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry before planting. Do not create muddy soil.
	D. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.

	3.4 SEEDING
	A. Sow seed with spreader or seeding machine. Do not broadcast or drop seed when wind velocity exceeds 34T5 mph34T.
	1. Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	2. Do not use wet seed or seed that is moldy or otherwise damaged.
	3. Do not seed against existing trees. Limit extent of seed to outside edge of planting saucer.

	B. Sow seed at a total rate as shown herein or as recommended by supplier.
	C. Rake seed lightly into top 34T1/8 inch34T of soil, roll lightly, and water with fine spray.
	D. Protect seeded areas from hot, dry weather or drying winds by applying mulch within 24 hours after completing seeding operations. Soak areas, scatter mulch uniformly to a thickness of 34T3/16 inch34T, and roll surface smooth.

	3.5 TURF MAINTENANCE
	A. General: Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and performing other operations as required to establish healthy, viable turf. Roll, regrade, and replant bare or eroded areas and remulch to prod...
	1. Fill in as necessary soil subsidence that may occur because of settling or other processes. Replace materials and turf damaged or lost in areas of subsidence.
	2. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch and anchor as required to prevent displacement.
	3. Apply treatments as required to keep turf and soil free of pests and pathogens or disease. Use integrated pest management practices whenever possible to minimize the use of pesticides and reduce hazards.

	B. Watering: Install and maintain temporary piping, hoses, and turf-watering equipment to convey water from sources and to keep turf uniformly moist to a depth of 34T4 inches34T.
	1. 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.
	2. Water turf with fine spray at a minimum rate of 34T1 inch34T per week unless rainfall precipitation is adequate.

	C. Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain specified height without cutting more than one-third of grass height. Remove no more than one-third of grass-leaf growth in initial or subsequent mowings. Do not delay ...
	1. Mow to a height of 34T3 inches34T.

	D. Turf Postfertilization: Apply commercial fertilizer after initial mowing and when grass is dry.
	1. Use fertilizer that provides actual nitrogen of at least 34T1 lb/1000 sq. ft.34T to turf area.


	3.6 SATISFACTORY TURF
	A. Turf installations shall meet the following criteria as determined by Architect:
	1. Satisfactory Seeded Turf: At end of maintenance period, a healthy, uniform, close stand of grass has been established, free of weeds and surface irregularities, with coverage exceeding 90 percent over any 34T10 sq. ft.34T and bare spots not exceedi...

	B. Use specified materials to reestablish turf that does not comply with requirements, and continue maintenance until turf is satisfactory.

	3.7 EXCAVATION FOR TREES AND SHRUBS
	A. Planting Pits and Trenches: Excavate circular planting pits.
	1. Excavate planting pits with sides sloping inward at a 45-degree angle. Excavations with vertical sides are unacceptable. Trim perimeter of bottom leaving center area of bottom raised slightly to support root ball and assist in drainage away from ce...
	2. Excavate approximately three times as wide as ball diameter for balled and burlapped stock.
	3. Excavate at least 34T12 inches34T wider than root spread and deep enough to accommodate vertical roots for bare-root stock.
	4. Do not excavate deeper than depth of the root ball, measured from the root flare to the bottom of the root ball.
	5. If area under the plant was initially dug too deep, add soil to raise it to the correct level and thoroughly tamp the added soil to prevent settling.
	6. Maintain angles of repose of adjacent materials to ensure stability. Do not excavate subgrades of adjacent paving, structures, hardscapes, or other new or existing improvements.
	7. Maintain supervision of excavations during working hours.
	8. Keep excavations covered or otherwise protected when unattended by Installer's personnel.
	9. If drain tile is indicated on Drawings or required under planting areas, excavate to top of porous backfill over tile.

	B. Backfill Soil: Subsoil and topsoil removed from excavations may not be used as backfill soil unless otherwise indicated.
	C. Obstructions: Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs are encountered in excavations.
	1. Hardpan Layer: Drill 34T6-inch-34Tdiameter holes, 34T24 inches34T apart, into free-draining strata or to a depth of 34T10 feet34T, whichever is less, and backfill with free-draining material.

	D. Drainage: Notify Architect if subsoil conditions evidence unexpected water seepage or retention in tree or shrub planting pits.
	E. Fill excavations with water and allow to percolate away before positioning trees and shrubs.

	3.8 TREE PLANTING
	A. Inspection: At time of planting, verify that root flare is visible at top of root ball according to ANSI Z60.1. If root flare is not visible, remove soil in a level manner from the root ball to where the top-most root emerges from the trunk. After ...
	B. Roots: Remove stem girdling roots and kinked roots. Remove injured roots by cutting cleanly; do not break.
	C. Balled and Burlapped Stock: Set each plant plumb and in center of planting pit or trench with root flare 34T1 inch34T above adjacent finish grades.
	1. Backfill: Planting soil.
	2. After placing some backfill around root ball to stabilize plant, carefully cut and remove burlap, rope, and wire baskets from tops of root balls and from sides, but do not remove from under root balls. Remove pallets, if any, before setting. Do not...
	3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air pockets. When planting pit is approximately one-half filled, water thoroughly before placing remainder of backfill. Repeat watering until no more water is absor...
	4. Place slow release fertilizer planting tablets equally distributed around each planting pit when pit is approximately one-half filled. Place tablets beside the root ball about 34T1 inch34T from root tips; do not place tablets in bottom of the hole.
	a. Quantity: as recommended by supplier.

	5. Continue backfilling process. Water again after placing and tamping final layer of soil.


	3.9 TREE PRUNING
	A. Remove only dead, dying, or broken branches. Do not prune for shape.
	B. Prune, thin, and shape trees as directed by Architect.
	C. Prune, thin, and shape trees according to standard professional horticultural and arboricultural practices. Unless otherwise indicated by Architect, do not cut tree leaders; remove only injured, dying, or dead branches from trees and shrubs; and pr...
	D. Do not apply pruning paint to wounds.

	3.10 TREE STABILIZATION
	A. Trunk Stabilization by Upright Staking and Tying: Install trunk stabilization as follows only if directed to do so by owner or Landscape Architect:
	1. Upright Staking and Tying: Stake trees of 34T2- through 5-inch34T caliper. Stake trees of less than 34T2-inch34T caliper only as required to prevent wind tip out. Use a minimum of two stakes of length required to penetrate at least 34T18 inches34T ...
	2. Support trees with two strands of tie wire, connected to the brass grommets of tree-tie webbing at contact points with tree trunk. Allow enough slack to avoid rigid restraint of tree.

	B. Root-Ball Stabilization: Install below-grade stabilization system to secure each new planting by the root ball unless otherwise indicated.
	1. Tree Staple, Inc., 444 Mercer Street, Stirling, NJ 07980, (908) 626-9300: Install Tree Staple as recommended by manufacturer unless otherwise indicated and according to manufacturer's written instructions.


	3.11 GROUND COVER AND PLANT PLANTING
	A. Set out and space ground cover and plants other than trees, shrubs, and vines as indicated on Drawings in even rows with triangular spacing.
	B. Use planting soil for backfill.
	C. Dig holes large enough to allow spreading of roots.
	D. For rooted cutting plants supplied in flats, plant each in a manner that minimally disturbs the root system but to a depth not less than two nodes.
	E. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around plants to hold water.
	F. Water thoroughly after planting, taking care not to cover plant crowns with wet soil.
	G. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from transplanting shock.

	3.12 PLANTING AREA MULCHING
	A. Mulch backfilled surfaces of planting areas and other areas indicated.
	1. Trees in Turf Areas: Apply mulch ring of 34T2-inch34T average thickness, with 34T24-inch34T radius around trunks or stems. Do not place mulch within against trunks or stems.
	2. Trees in Stone Screenings: Apply stone screenings as shown in the drawings.
	3. Mulch in Planting Areas: Apply 34T2-inch34T average thickness of organic mulch over whole surface of planting area, and finish level with adjacent finish grades. Do not place mulch against trunks or stems.


	3.13 PLANT MAINTENANCE
	A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, and performing other operations a...
	B. Fill in, as necessary, soil subsidence that may occur because of settling or other processes. Replace mulch materials damaged or lost in areas of subsidence.
	C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens or disease. Use integrated pest management practices when possible to minimize use of pesticides and reduce hazards. Treatments include physi...

	3.14 PESTICIDE APPLICATION
	A. Obtain written approval from Landscape Architect before applying pesticide.
	B. Apply pesticides and other chemical products and biological control agents according to authorities having jurisdiction and manufacturer's written recommendations. Coordinate applications with Owner's operations and others in proximity to the Work....

	3.15 REPAIR AND REPLACEMENT
	A. General: Repair or replace existing or new trees and other plants that are damaged by construction operations, in a manner approved by Architect.
	1. Submit details of proposed pruning and repairs.
	2. Perform repairs of damaged trunks, branches, and roots within 24 hours, if approved.
	3. Replace trees and other plants that cannot be repaired and restored to full-growth status, as determined by Architect.

	B. Remove and replace trees that are more than 25 percent dead or in an unhealthy condition or are damaged during construction operations that Architect determines are incapable of restoring to normal growth pattern.
	1. Provide new trees of same size as those being replaced for each tree.
	2. Species of Replacement Trees:  Same species being replaced.


	3.16 CLEANING AND PROTECTION
	A. During planting, keep adjacent paving and construction clean and work area in an orderly condition. Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.
	B. Promptly remove soil and debris created by turf work from paved areas. Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.
	C. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and debris and legally dispose of them off Owner's property.
	D. Protect plants from damage due to landscape operations and operations of other contractors and trades. Maintain protection during installation and maintenance periods. Treat, repair, or replace damaged plantings.
	E. Erect temporary fencing or barricades and warning signs as required to protect newly planted areas from traffic. Maintain fencing and barricades throughout initial maintenance period and remove after plantings are established.
	F. After installation and before Substantial Completion, remove nursery tags, nursery stakes, tie tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site.
	G. At time of Substantial Completion, verify that tree-watering devices are in good working order and leave them in place. Replace improperly functioning devices.

	3.17 MAINTENANCE SERVICE
	A. Maintenance Service for Trees and Shrubs: Provide maintenance by skilled employees of landscape Installer. Maintain as required in "Plant Maintenance" Article. Begin maintenance immediately after plants are installed and continue until plantings ar...
	1. Maintenance Period:  12 months from date of Substantial Completion.

	B. Turf Maintenance Service: Provide full maintenance by skilled employees of landscape Installer. Maintain as required in "Turf Maintenance" Article. Begin maintenance immediately after each area is planted and continue until acceptable turf is estab...
	1. Seeded Turf:  12 months from date of Substantial Completion.
	a. When initial maintenance period has not elapsed before end of planting season, or if turf is not fully established, continue maintenance during next planting season.


	C. Maintenance Service for Ground Cover and Other Plants: Provide maintenance by skilled employees of landscape Installer. Maintain as required in "Plant Maintenance" Article. Begin maintenance immediately after plants are installed and continue until...
	1. Maintenance Period:  Twelve months from date of Substantial Completion.
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