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REQUEST FOR BIDS 

 
General Contractor bids to be accepted at the offices of the Architect, Quina Grundhoefer Architects, 400 
W Romana Street, Pensacola, Florida 32502 and will be opened and evaluated by the Architect and the 
Destination Panama City Board on the date and times listed below for the construction of the following 
project:   
 

St Andrew School Destination Panama City – The historic school is located at 3001 15th Street in 

Historic St. Andrews, Panama City, Florida.  Digital copies of plans and specifications will be available 

on request from the office of Quina Grundhoefer Architects, P.A., 400 West Romana Street, Pensacola, 

FL 32502 (850-433-5575) or may be requested by emailing qg@qgarchitects.com. Submittal Opening:  

Wednesday, February 28, 2024, at 2:00 p.m., Central time.  Bids may be emailed, mailed, or 

delivered to the Architect’s office. 

PLEASE NOTE, a Pre-Submittal Zoom Meeting will be held on Thursday, January 25, 2023, at 

10:00 am, Central time and potential contractors may schedule a site visit during the week after January 

25th.  Please contact the Owner’s Representative Jennifer Vigil at the Destination Panama City office 

(850) 215-1700 (Jennifer@DestinationPanamaCity.com) to make an appointment.  Contractors are 

encouraged to join the meeting.  Minority Contractors are encouraged to participate.  All questions should 

be sent by email to qg@qgarchitects.com.  All questions should be submitted by February 21, 2024.  

Responses to questions will be shared with all interested contractors. Any submittal received after the 

above-mentioned date and time will not be considered.  Partial funding for this project is from the State of 

Florida, Division of Historic Resources.  The contractor must be fully bondable for the project amount.  

The Owner reserves the right to waive formalities in the process and reject any/and or all submittals.  

Selection recommendations to the Church Administrative Board are pending subject to final review and 

verification of required documents.  

mailto:qg@qgarchitects.com
mailto:Jennifer@DestinationPanamaCity.com
mailto:qg@qgarchitects.com
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INSTRUCTIONS TO BIDDERS 
 
1. BID FORMS:  The Proposal Form is included in these specifications.  Separate Proposal Forms 

will be furnished to prospective bidders upon request. 
 

Bid documents shall be sealed and clearly labeled with the words "Bid Documents", the project 
name, name of bidder and date and time of opening so as to guard against premature opening of 
any bid. 

 
The Owner may consider as nonconforming any bid on which there is an alteration of or 
departure from the Proposal Form hereto attached. 

 
The Bid shall be based upon the completion of the Work according to the contract documents, 
together will all addenda thereto, under the lowest proposal submitted by a responsive bidder. 

 
2. UTILIZATION OF SUBCONTRACTORS: A complete list of subcontractors to be used for this 

project shall be submitted within one week after the bid date and time listed on the Proposal 
Form. Licensure of subcontractors is specified under paragraph 3. 

 
3. LICENSURE:  In accordance with Chapter 489.113, Florida Statutes, all individuals or entities 

engaging in and providing construction services shall be licensed in the State of Florida for that 
activity.  This license requirement includes general and sub-contractors. 

 
The successful low bidder shall be required to submit a current license certificate and a list of all 
contractors to be involved in said project with applicable license numbers (see form included in 
these documents), including a photographic copy of current license certificates.  Submittal of 
proof of license shall be made with, and as a part of signed contract. 

 
Failure to submit required proof of license shall be cause for Owner to reject bid as non-
responsive, and award bid to second lowest qualified bidder. 

 
4. INTERPRETATION:  No oral interpretation will be made to any bidder as to the meaning of the 

drawings or specifications.  Every interpretation made to a bidder will be in the form of an 
addendum to the specifications.  Addenda will be furnished to each bidder, but it shall be the 
bidder's responsibility to make inquiry as to addenda issued.  All such addenda shall become part 
of the contract and all bidders shall be bound by such addenda whether or not received by the 
bidders.  

 
5. FAMILIARITY WITH LAWS:  It is the bidder's responsibility to be familiar with all Federal, 

State and local laws, ordinances, rules and regulations that in any manner, affect the work.  
Ignorance thereof on the part of the bidder will in no way relieve him from responsibility. 

 
6. PERMITS AND INSPECTIONS:  It is the bidder’s responsibility to obtain and pay the cost of 

necessary permits and inspections from either the County or City Building Inspection 
departments.  

 
7. EXAMINATION OF DOCUMENTS AND SITE:  Before submitting his proposal, bidder shall 

visit the site of the proposed work and familiarize himself with the nature and extent of the work 
and any local conditions that may in any manner affect the work to be done and the equipment, 
materials, and labor required.  He shall also examine the drawings, specifications, and other 
contract documents to inform himself thoroughly regarding any and all conditions and 
requirements that may in any manner affect the work to be performed under the contract. 
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8. RIGHT TO REJECT PROPOSAL:  The Owner reserves the right to reject any or all proposals, to 
waive technical errors, and to accept any bids in part. 

 
9. TIME OF COMPLETION:  The successful bidder will be required to complete the project within 

the time stated in the Proposal Form and General Conditions.  When projects are bid as a group, it 
is expected that the successful Contractor will have the manpower capabilities to complete all 
projects concurrently.  A completion time listed in the Contract Documents is for completion of 
all projects unless specified otherwise. 

 
10. FORM OF AGREEMENT:  The Contract form shall be "Standard Form of Agreement between 

Owner and Contractor", AIA document A101 2017. 
 
11. BID GUARANTEE:  The bidder's proposal shall be accompanied by a bid bond, cashier's check 

or certified check in the amount of 5% of the total of the bid and drawn in favor of the Owner.  
Such bid bond or check is given with the understanding and agreement that it guarantees:  (1) that 
the bidder will not withdraw his bid for period of 45 consecutive calendar days commencing from 
the bid date; (2) that, if his bid is accepted, the bidder will enter into the written Contract with the 
Owner and furnish the required insurance certificates, and insurance within 10 consecutive days 
after receipt of notice of acceptance of his bid.  In the event the bidder fails to comply with any of 
these conditions and requirements in whole or in part, the full amount of the bond or check shall 
be automatically forfeited to the Owner as damages on account of the default of the bidder.  
Within seven days after formal opening of bids, bid bonds and checks shall be returned to all 
except the three lowest bidders.  The bid bonds or checks of the lowest bidders will be returned 
within three days after the execution of the Contract and submission to and approval by the 
Owner of all documentation and executed bonds. 

 
12. SECURITY:  Where Contractor is required by the nature of the work to have access to the 

interior of the facility, the Contractor shall be responsible for maintaining building security, and 
the Contractor shall be responsible for replacement or repair of items and or equipment stolen, 
lost or damaged while the building security is under the care of the Contractor.  The Contractor 
shall be responsible for having the job superintendent present wherever subcontractors are 
working in connection with the Contractor's basic contract. 

 
13. SALVAGE:  The Owner reserves the right/option to take possession of any items salvaged. 
 
14.  UTILITY SPOTTING: The Contractor shall employ the use of Ground Penetrating Radar        

Equipment to locate, identify and protect all underground utilities. This cost shall be in the base 
bid. Please refer to the Division of Trenching and Excavation. 

 
 
END OF SECTION 
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BID FORM 

 
TO: City of Panama City, Florida                               BID DATE:  February 28,2024
 501 Harrison Ave 

Panama City, FL 32401 
 
REFERENCE:  St. Andrew School  

   Panama City, Florida 
 

BIDDER:              __________________________________________________________________ 
                     (name of Firm submitting Bid) 
Gentlemen: 
I have received the Bidding Documents consisting of Drawings and Specifications (Project Manual) 
entitled St. Andrew School, dated November 30, 2023, prepared by Quina Grundhoefer Architects.     
 
I have also received Addenda Numbers _________________________________________________ 

and have included their provisions in my Bid.  I have examined both the Bidding Documents and the site. 
 

I will construct this project for the lump sum price of: 
    
BASE BID:  ________________________________________________________________________ 
  (write out amount) 
___________________________________________________________________________________     
 
   ($_____________________________________________________________)    
 

I will construct the project within the following number of days. 
 
CONSTRUCTION TIME: ____________________________________________________________ 

 

ALTERNATES: 

 

Alternate No. 1:  Trellis:    The additive amount to construct the Trellis structure over the covered 
sidewalk around the Amphitheater as shown on the drawings.   

 
  Add:  $ _______________________________________________________________ 
 
 
 
GENERAL CONTRACTORS LICENSE: ________________________________________________ 
 
BY:   ______________________________________________________________________________ 
   (print name) 
SIGNATURE: _______________________________________________________________________ 
 
TITLE:        _________________________________________________________________________ 
 

DATE:         ______________________________________________________________________ 
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�e\i[hd\h°]��ahiYe[h­�hY�̄d±d\h��Ye��k����k�k~����k�k�����k�k��e\i[hd\h°]��YZ­e[jih�k�k����k��e\i[hd\h°]�«d\[][Y_]�k�k����k�k~���k�k����k�k�����k�k�����k�k�����k�k����~k����k�k����k�k}���k�k����k�k���}k���}k�k���}k���}k�k���}k}k�����k�k�����k��e\i[hd\h°]��_]Zd\h[Y_]�k�k����k�k����k�k}��}k�k���}k�k���}k}k���}k��k�����k��e\i[hd\h°]��_]hea\h[Y_]�k�k����k�k����k�k~���k�k�����k�k��e\i[hd\h°]��_hdeZedĥh[Y_]�k�k�����k�k���e\i[hd\h°]��eY±d\h�̄dZed]d_ĥh[�d�k�k���e\i[hd\h°]�̄df̂h[Y_]i[Z�²[hi��Y_hê\hYe�k�k����k����k�k����k�k����k�k����k�k����k�k����k�k����k�k����k����k�k����k�k����k}k����k}k����k�����k�����k�����k�~���k�����k�k����k����k���~k�k�������k�k���}k���}k���}k���}k���}k���}k���}k}����k�k~����k�����k���������k�k�����k�����k��e\i[hd\h°]�̄df̂h[Y_]i[Z�²[hi�gac\Y_hê\hYe]�k�k����k�k����k�k����k�k~��}k~k���}k~k�����k��e\i[hd\h°]�̄dZed]d_ĥh[Y_]}k�k���}k�k���}k��k��e\i[hd\h°]�g[hd�³[][h]�k�k����k�k����k�k}��}k�k���}k�k���}k}k���}k��k�����k��]cd]hY]��k�k��hhYe_d­]°�́dd]�k��k���}k~k���}k��k�����k�k��²̂è�Y��gdẐêhd��Y_hê\h]~k�k���~k�k�m¢rw��tu�µ¶§ntsqwrnq��rs��·q�ow��tsqwrnq��utw�¤twqyts��tu�q�o�{tw|���̧r�yn�¹ouysyqyts���� [̀̀ [_j�̄dºa[edbd_h]�k�k� [_̀[_j�«[]Zahd�̄d]Yfah[Y_�k�k���}k�����k�����k�����k�k�����k�k�����k�k�����k�k�����k�k~k�����k�k�����k�k�����k�k�����k�k� Y_̀]��®[d_�k�k�k���}k~k���}k��k���}k��k�ţs����¤owutwxrsno��rs��¤r¥xosq�k�k�k���}k~k���}k��k�������������k�k�������¶̧y��ysz��sutwxrqyts�»t�o���¼�o�rs��̈o�yrsno��£ a[f̀[_j��deb[h�k�k��rpyqr�y½rqyts����deh[�[\̂hd�Y��gac]ĥ_h[̂f��YbZfdh[Y_}k�k���}k�k���}k�k�
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STUVWXWYZVT[�X\U�]Ẑ_T̀Vabcbde�abcbfe�abcbge�gbhbhe�ijke�gbfe�gblbde�gblble�gbme�gbdnbde�gbdnbhe�dabdbdbhe�dabcbae�dfbdbaopqrstsuvrpw�xt�yzw{pursxze�|pwrsz}�xq�~{{qx�v�dhbabaopqrstsuvrpw�xt�yzw�qvzupgbdnbcS�Z̀�T��U�TU[dbdbde�hbabce�hbmbae�hb�bcbhe�hbdde�hbdcb�e�abcb�e�fbcbhe�mbdbce�mbdbhe��j�e�mbhbce�mbhbme�mbhbge�mbhbdne��bhbde�gbhbdbde�gbdnbhe�dnbhbce�ddbce�ddbfe�dcbdbcS�Z̀�T��U�TU[e��ptszsrsxz�xt�j�j�S������������������cbcbce�hbdde�abcb�e��e�mbcbde�mbhbde�mbae��bhbde�gbhbdbde�ddbfS�ZW_[e��ptszsrsxz�xt��j�j�o�vs�we��xrsup�xtdblbce�dfbdbhS�������������]����hbcbae�lbdbde�lbhe�mbhbge�gbhbhe�gbdnbae�dnbhbhe���e�dfbao�vs�w�vz��|s�p���~wwpqrsxz�xt�o�vs�wdfbabdS�ZW_[�X\U����WVW\̀Z��S\[Vhbcbae�hbhbde�hbmbae�mbhbge�gbfbce�dnbcbfe�dnbhbce���j�j�S�ZW_[�X\U����WVW\̀Z���W_Thbcbae�hbhbde�hbmbae�lbdbde��bhbce�gbfbce�dnbhbce���j�j S\̀YTZ�T��\U��̀ ¡̀\¢̀ �S\̀�WVW\̀[£�S�ZW_[�X\U¤j�jko�vs�w�txq��v�v}pwhbcbae�hbd�e��bhbhe�gbfbde�gblbme�dnbcbfe�dnbhbhe�ddbhe�ddbhbce�dabcbae�dfbdbmo�vs�w�¥�¦§pur�rx�~q¦srqvrsxzdfbabdS�TZ̀Ẁ���̈¤j��e�lbhox��pzup�pzr�xt�r©p�ªxq«e�oxz�srsxzw�¬p�vrsz}�rxcbcbde�hbcbce�hbabde�hbmbde�hbdnbde�hbdcble�fbcbde�fbcbhe�lbcbce��bdbce��bcbce��bhbde�ddbde�ddbce���j�j�S\__T̀YT_T̀V�\X�V�T��\U¡e��ptszsrsxz�xt­j�j�S\__®̀WYZVW\̀[hbgbde�kj�jkox�{�prsxze�oxz�srsxzw�¬p�vrsz}�rxhbabde�hbdde�hbdfe�abcbce�abcbge��bce�gbabce�gb�e�gbgbde�gbdne�dcbce�dabdbce�dfbdbcS��]������£�]�̄ ���������iox�{�prsxze�¥�¦wrvzrsv�hbdnbde�abcbge��bdbde��bdbhe��bcbhe�gbabce�gb�e�gbgbde�gbdnbhe�dcbce�dfbdbcox�{�svzup�°sr©�±v°wcbhbce�hbcbhe�hble�hbme�hbdcbdne�hbdhe�gblbae�dnbcbce�dhbde�dhbhe�dhbabde�dhbabce�dhbfe�dabdbde�dabcbdbhe�dfbcb�e�dfbabce�dfbabh

oxzupv�p��xq�²z«zx°z�oxz�srsxzwhbmbae�abcb�e��bhbde�dnbhoxz�srsxzw�xt�r©p�oxzrqvurdbdbde�lbdbde�lbdbaoxzwpzre�ªqsrrpzhbabce�hbdabce�abdbce�gb�bfe�gbgbde�gbdnbce�gbdnbhe�dhbce�dfbababcS\̀[\�W�ZVW\̀�\U�³\Ẁ�TU��jkjkS������S�����́ �̄���������́ �̄��]������S�����S����dbdbae� S\̀[VU®YVW\̀�S�Z̀�T��WUTYVWµTe��ptszsrsxz�xt�j¤j�S\̀[VU®YVW\̀�S�Z̀�T��WUTYVWµT[dbdbde�hbabce�hbdde�hbdcb�e�abcb�e�mbdbde�mbdbce�mbdbhe��j¤e�gbhbdbdoxzwrq�ursxz�¥u©p���pwe�oxzrqvurxq¶whbdne�hbdde�hbdcbde�hbdcbce�lbdbhe�dfbdblbcS\̀VẀ�T̀V��[[W�̀_T̀V�\X��®·Y\̀VUZYV[�jke�dabcbcbcS\̀VẀ®Ẁ��S\̀VUZYV�]TUX\U_Z̀YT��j�jkS\̀VUZYVe��ptszsrsxz�xt�j�j�S�����S�£�������������������]��������̧ ����fbabdbde�fbabce�ddbfe��koxzrqvur�~��szswrqvrsxzhbdbhe�ae�gbae�gbfoxzrqvur�~°vq��vz��¹ºpu�rsxze�oxz�srsxzw�¬p�vrsz}�rxhbmbde�hbdne�fbce�lbdoxzrqvur��xu��pzrwe�ox{spw�»�qzsw©p��vz��²wp�xtdbfbce�cbhble�fbhS\̀VUZYV��\Y®_T̀V[e��ptszsrsxz�xt�j�j�S\̀VUZYV��®_cbcbce�cbcbae�hbmbae�hbmbfe�hb�e�hbdnbce�fbcbhe�mbhe�mbae�ij�e�gbce�gbabce�gbfbdbae�gblbme�gbme�dnbhbce�ddbfe�dcbdbce�dcbhe�dabcbae�dabhbce�dfbdbabce���j�j�£���j�j�S\̀VUZYV��®_e��ptszsrsxz�xtij�oxzrqvur�|s�pdbdbae�cbcbde�cbcbce�hbmbae�hbmbfe�hbdnbce�fbcbhe�lbdbfe�mbcbdbhe�mbhbde�mbhbfe�mbhble�me�me�mbhbdne�mbae��bdbde��bcbde��bcbhe��bhbde�gbfbde�gbme�dnbhbce�dcbdbde�dcbdbce�dabhbce�dfbdbabce�dfbdblbde�dfbcbfS\̀VUZYV��W_Te��ptszsrsxz�xt�bdbdS�����S���¤oxzrqvurxqe��ptszsrsxz�xt¤j�£� j�j�S\̀VUZYV\U¼[�S\̀[VU®YVW\̀�Z̀���®·_WVVZ���Y�T�®�T[¤j�½e�hbdcbde�hbdcbce�abcbhe�lbdbhe�dfbdblbc
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STUVWXYVTWZ[�\]̂ _T̀aa[bcbcde�fcfcbe�fcdcfe�fcgche�fcie�fchgcbe�dcbcfe�dcbcje�hkcbe�hkcfe�hhcfe�hdche�hdcbchchlmnopqrompst�uvqwvxvoy�znt{pqnr|}}~}STUVWXYVTWZ[��a_XV�TU[��̂���V���âXWXVa�STUVWXYVTW[�XU����UaWZ[��TWYa[fchbc�e�fchdcbe�dcbcde�je�hhcfe�hbcbcdSTUVWXYVTWZ[��a_XV�TU[��̂���V�����YTUVWXYVTW[hcbcbe�bcbcde�fcfcbe�fchgche�fchgcbe�dcbcde��e�icjcbe�icjc�e�ichkcbe�hhcbe�hhcfe�hhcdSTUVWXYVTWZ[��a_XV�TU[��̂���V��V�a��WY��VaYVhchcbe�hc�e�bcfcfe�fchcfe�fcbcbe�fcbcfe�fcbcde�fcfche�fcdcbe�fc�che�fc�cde�fchke�fchhe�fchbe�fchje�fchge�dcbe��cbe�jcbcbe��e�gcfche�icbe�icfe�icde�ic�e�ic�e�icge�icie�hkcbcje�hkcfe�hhcfe�hbe�hfcde�h�chcfe�h�cbchSTUVWXYVTWZ[��âWa[aUVXV�TU[fcbche�fcbcbe�fc�e�fchbcje�jcbcbe�gcbche�icfcfe�icgcbSTUVWXYVTWZ[��a[̂TU[���_�V̀��TW���T[a��aW�TW]�U��V�a��TW�fcfcbe�fchge��cfe�jchcfe�jcbe�ic�che�hkcbcgSTUVWXYVTWZ[��a��a��T��STUVWXYV��TY�]aUV[fcbSTUVWXYVTWZ[�����V�VT��VT̂�V�a��TW�bcbcbe�ic�STUVWXYVTWZ[�����V�VT��aW]�UXVa�V�a�STUVWXYVhdchSTUVWXYVTWZ[����]�VVX_[fchke�fchhe�fchbe�dcbc�e��cbche��cbcfe�icbe�icfe�icgcbe�icgcfe�iciche�ichkcbe�ichkcfSTUVWXYVTWZ[���̂aW�UVaU�aUVfcie�hkcbcjSTUVWXYVTWZ[���̂aW��[�TU�XU��STU[VW�YV�TU��WTYa��Wa[hcbcbe�fcfe�fcde�fchbchke�dcbcbe�dcbc�e�jchcfe�jcbcde��chcfe��cfcde��cfcje�gcbe�hke�hbe�hde�h�chcdSTTW��UXV�TU�XU��STWWa_XV�TUhcbe�fcbche�fcfche�fchke�fchbcje�jchcfe�jcbchST̂�a[���WU�[�a��T���WX��U�[�XU���̂aY���YXV�TU[hc�e�bcfcje�fchhST̂ Ẁ���V[hc�e��~}�STWWaYV�TU�T���TW�bc�e�fc�cfe�icdcbe�icgcbe�icgcfe�iciche�hbchcbe�}�~�e�hbcfe�h�chcfche�h�chcfcbe�h�cbchlmpp|xqovmn�qn��zno|no�m��o�|�lmnopqro��mr{�|not}~�lmtoe��a��U�V�TU�T��~�~�ST[V[bc�e�fcbcde�fc�cfe�fcgcbe�fch�cbe��cdcbe�jchche�jcbcfe��cfcfcfe��cfcde��cfcge��cfcie�ichkcbe�hkcfcbe�hkcfcje�hhcbe�hbchcbe�hbcbche�hbcbcde�hfcde�hdl{oovn��qn���qor�vn��~}�e�jcbc��

�X]X�a�VT�STU[VW�YV�TU�T����UaW�TW��âXWXVa�STUVWXYVTW[fchdcbe�jcbcde�hkcbchcbe�hkcbc�e�hkcde�hbcbcd�X]X�a�VT�V�a��TW�fchdcbe�iciche�hkcbchcbe�hkcbc�e�hkcde�hbcbcd�X]X�a[e�S_X�][��TWfcbcde�fchge�jchche�gcfcfe�ic�che�icjc�e�hkcfcfe�hhcfcbe�hhcfe�hdcbcde�h�chc��X]X�a[��TW��a_X̀jcbcfe�gcfcfe�ic�chcje�ic�e�hkcfcbe�hdcfcb�qo|�m��lm��|nr|�|no�m��o�|��mp e��a��U�V�TU�T�¡~}~��qo|�m��¢{wtoqnovqx�lm�£x|ovmne��a��U�V�TU�T�¡~}~��qye��a��U�V�TU�T�¡~}~��aY�[�TU[�T��V�a��WY��VaYVfc�cde�dcbcje�dcbc�e�dcbchhe�dcbchbe�dcbchfe�jcfe��cfcde��cfcie�gchcfe�gcfche�icbe�icde�ic�che�icgcde�iciche�hfcdcbe�hdcbcbe�hdcbcde�h�che�h�cb�|rvtvmnt�om��vo��mx��l|pov�vrqovmnicdche�¤~¥e�ic�e�hdchchcf�a�aYV��a�TW�¦TUYTU�TW]�U���TW�e��YYâVXUYae��a§aYV�TU�XU��STWWaYV�TU�T�bc�e�fc�e�dcbcje�jcbcfe�ic�che�ic�cfe�icjcje�icgcbe�icicfe�ichkcde�hbcbch�a��U�V�TU[hche�bchche�fchche�fc�e�fchbche�fchbcbe�fchbcfe�dchche��che�jchcbe��cbche��cfche�gche�iche�icgche�h�chch�|xqyt�qn��̈©o|ntvmnt�m��ªv�|�~�e��~�~�e��cbcfe��cbche��cfche��~�e�¡~�e�ic�che�¤~�e�hkcfcbe�}«~�e�hdcfcbe�}¥~}~¬e�h�cbc��v�voqx��qoq�­t|�qn��ªpqnt�vttvmn}~���[̂�Va[jcfe��cfcie�h�che�h�cb�mr{�|not�qn��¢q�£x|t�qo�o�|�¢vo|�~}}�pq®vn�te��a��U�V�TU�T�}~}~¥�WX��U�[�XU���̂aY���YXV�TU[e�̄[a�XU����UaW[��̂�T�fchh\��aYV��a��XVa�T��°U[�WXUYagcbcb�̈|p�|nrv|t}«~�e�hdchchcbe�}¥~}~¥\]̂ _T̀aa[e�STUVWXYVTWZ[fcfcbe�fcdcfe�fcgche�fcie�fchgcbe�dcbcfe�dcbcje�hkcbe�hkcfcfe�hhcfe�hdche�hdcbchch\±��̂]aUVe�²X�TWe�TW�³XVaW�X_[hchcfe�hchcje�fcde�fc�e�fcgcbe�fcgcfe�fchbe�fchfe�fch�che�dcbcje�dcbc�e��cbche�jcbche��cfcde�icfcbe�icfcfe�ic�chcfe�ichkcbe�hkcbche�hkcbcde�hdcbchche�hdcbchcb\́aY�V�TU�XU���WT�Wa[[�T��V�a��TW�hchcfe�hcbche�hcbcbe�bcfcde�bcfcje�fche�fcfche�fcdche�fc�che�fchkche�fchbe�fchde�dcbe�jcbcbe��chcfe��cfcje�gcbe�ic�che�iciche�hkcbe�hkcfe�hbche�hbcbe�hdcbe�hdcfche�h�chcd
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STUVWXYZWX�Z[�\Y]V_̂̀_ab�̂_c_ab�d_̀_̂b�c_̀_eb�c_̂b�c_ab�f_d_eb�f_cb�eg_̂_̀b�eg_ab�ea_̂b�ed_e_hb�ijklkjmnopqrs�tu�vnwxsyzf_d_e_̂b�{k|b�f_eg_̀b�ê_db�ea_e_e_̂b�ea_̀_e_̀}~��U���Z����VV��V[V�UY�V�Z���ZW�ZW[Z�]YW���Z���moynp��tx�pszoty�ny��moynp�vnwxsyza_̀_eb�a_̀_fb�f_�_̀b�{ki�b�è_̂b�ea_̀_ab�ea_a_̂}YW~W�Y~�����~W�V]VWUXb���WV��X_̀̀_eb�ê_̀_̀b�ea_e_e_a��������v���������i�t sryoy¡��n¢i£ki¤�~�~WUVVX���VV��~��~WU��¥n¦nr�tq§�̈nzsronp§�ny���q©§znyªs§eg_̀_ab�i�k£«¬VWUY[Y�~UYZW�Z[���­�ZWU�~�UZ�X�~W¬���®®�YV�Xd_̀_e�y�sxyouoªnzoty_̂ecb�£kīb�f_h_�b�f_eg_̀b�eg_̂_̂b�ee_̂�yutrxnzoty�ny���sr oªs§��s°qors��tu�z±s��¢ysr_̀e_̀b�lklb�̀_̂b�̂_̀_̀b�̂_è_eg_eb�h_e_̂b�h_e_ab�h_̀_db�f_h_eb�f_f_̀b�f_eg_̂b�eg_̂_̂b�ee_̀b�ê_a_eb�ê_a_̀b�ea_e_e_ab�ea_e_ab�ed_e_a�yozonp�²sªo§otyijkl�yozonp�²sªo§oty�̈n³sŕ�²suoyozoty�tue_e_�«WYUY~���V�YXYZW�µ~�V�b��V�YXYZWXea_̀_ab�ed_e_a_̀b�ed_̀_eb�ed_̀_̀b�ed_̀_̂b�ed_̀_ab�ed_̀_d«WYUY~���V�YXYZW�µ~�V�b�STUVWU�Z[���U¶Z�YU�ea_̀_ab�ed_e_a_̀b�ed_̀_eb�ed_̀_̀b�ed_̀_̂b�ed_̀_ab�ed_̀_d�y·qrw�tr�²nxn¡s�zt�vsr§ty�tr�vrt�srzwi�klk̄b�eg_a«WX®V�UYZWX_̂e_̂b�̂_̂_̂b�̂_c_eb�a_̀_̀b�a_̀_hb�a_̀_fb�f_a_̀b�f_�_̂b�f_f_̀b�f_eg_eb�è_̀_eb�ê_a«WXU���UYZWX�UZ�̧Y¬¬V�Xe_e_e«WXU���UYZWX�UZ�U¶V�¹ZWU�~�UZ�_̂̀_ab�̂_̂_eb�̂_�_eb�d_̀_eb�cb��_̀_̀b�èb�ê_a_̀�y§zrqxsyz§�tu��sr oªsb��V[YWYUYZW�Z[ikik|«WX��~W�Vh_e_eb�c_̂_ab��_̀_̀b�f_̂_̀b�f_�_ab�f_f_eb�f_eg_̀b�eg_̀_db�ii«WX��~W�Vb��ZUY�V�Z[�¹~W�V��~UYZW�Z��ST®Y�~UYZWee_e_ab�ee_̀_̂�y§qrnyªś��tyzrnªztrº§��on©opozwiiki«WX��~W�Vb�S[[V�UY�V��~UV�Z[�_̀_̀b�ea_a_̀�y§qrnyªś��¢ysrº§��on©opozwiikl�y§qrnyªś�vrt�srzwi�klkjb�ee_̀b�ee_ab�ee_d
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R�STUTSTS�VWX�YZ[\]ŶY_̀�ab�\Z̀�cda[YeYaZ�ab�_WX�faZ_d\g_�hagijXZ_e�eW\]]�Za_�YZ[\]Ŷ\_X�_WX�faZ_d\g_�ad�Y_e�dXj\YZYZk�cda[YeYaZel�mb�Y_�Ye�̂X_XdjYZX̂�_W\_�\Z̀�cda[YeYaZ�ab�_WX�faZ_d\g_�hagijXZ_e�[Ya]\_Xe�\Z̀�]\no�ad�Ye�a_WXdnYeX�YZ[\]Ŷ�ad�iZXZbadgX\p]Xo�_WXZ�_W\_�cda[YeYaZ�eW\]]�pX�dX[YeX̂�_a�_WX�Xq_XZ_�ZXgXee\d̀�_a�j\rX�_W\_�cda[YeYaZ�]Xk\]�\Ẑ�XZbadgX\p]Xl�mZ�eigW�g\eX�_WX�faZ_d\g_�hagijXZ_e�eW\]]�pX�gaZe_diX̂o�_a�_WX�bi]]Xe_�Xq_XZ_�cXdjY__X̂�p̀�]\no�_a�kY[X�XbbXg_�_a�_WX�c\d_YXes�YZ_XZ_YaZe�\Ẑ�cidcaeXe�YZ�XqXgi_YZk�_WX�faZ_d\g_lR�STUTU�tdk\ZYu\_YaZ�ab�_WX�vcXgYbYg\_YaZe�YZ_a�̂Y[YeYaZeo�eXg_YaZe�\Ẑ�\d_Yg]Xeo�\Ẑ�\dd\ZkXjXZ_�ab�hd\nYZke�eW\]]�Za_�gaZ_da]�_WX�faZ_d\g_ad�YZ�̂Y[ŶYZk�_WX�wadr�\jaZk�vipgaZ_d\g_ade�ad�YZ�Xe_\p]YeWYZk�_WX�Xq_XZ_�ab�wadr�_a�pX�cXdbadjX̂�p̀�\Z̀�_d\̂XlR�STUTx�yZ]Xee�a_WXdnYeX�e_\_X̂�YZ�_WX�faZ_d\g_�hagijXZ_eo�nad̂e�_W\_�W\[X�nX]]zrZanZ�_XgWZYg\]�ad�gaZe_dig_YaZ�YẐie_d̀�jX\ZYZke�\dX�ieX̂�YZ�_WX�faZ_d\g_�hagijXZ_e�YZ�\ggad̂\ZgX�nY_W�eigW�dXgakZYuX̂�jX\ZYZkelR�STx�{|}~�|�~�|�~��VXdje�g\cY_\]YuX̂�YZ�_WXeX��XZXd\]�faẐY_YaZe�YZg]îX�_WaeX�_W\_�\dX�����ecXgYbYg\]]̀�̂XbYZX̂o�����_WX�_Y_]Xe�ab�ZijpXdX̂�\d_Yg]Xeo�ad�����_WX�_Y_]Xe�ab�a_WXd�̂agijXZ_e�cip]YeWX̂�p̀�_WX��jXdYg\Z�mZe_Y_i_X�ab��dgWY_Xg_elR�ST�������}���|�~��mZ�_WX�YZ_XdXe_�ab�pdX[Y_̀�_WX�faZ_d\g_�hagijXZ_e�bdX�iXZ_]̀�ajY_�jâYb̀YZk�nad̂e�eigW�\e��\]]��\Ẑ��\Z̀��\Ẑ�\d_Yg]Xe�eigW�\e��_WX��\Ẑ��\Zo��pi_�_WX�b\g_�_W\_�\�jâYbYXd�ad�\Z�\d_Yg]X�Ye�\peXZ_�bdaj�aZX�e_\_XjXZ_�\Ẑ�\ccX\de�YZ�\Za_WXd�Ye�Za_�YZ_XẐX̂�_a�\bbXg_�_WX�YZ_XdcdX_\_YaZ�ab�XY_WXd�e_\_XjXZ_lR�ST���������~}�|������������|�~������}��~�~�|�~�����|��������������������������� ~��R�ST�TS�VWX��dgWY_Xg_�\Ẑ�_WX��dgWY_Xg_se�gaZei]_\Z_e�eW\]]�pX�̂XXjX̂�_WX�\i_Wade�\Ẑ�anZXde�ab�_WXYd�dXecXg_Y[X�mZe_dijXZ_e�ab�vXd[YgXo�YZg]îYZk�_WX�hd\nYZke�\Ẑ�vcXgYbYg\_YaZeo�\Ẑ�dX_\YZ�\]]�gajjaZ�]\no�e_\_i_ad̀o�\Ẑ�a_WXd�dXeXd[X̂�dYkW_e�YZ�_WXYd�mZe_dijXZ_e�ab�vXd[YgXo�YZg]îYZk�gac̀dYkW_el�VWX�faZ_d\g_ado�vipgaZ_d\g_adeo�vipzeipgaZ_d\g_adeo�\Ẑ�eicc]YXde�eW\]]�Za_�anZ�ad�g]\Yj�\�gac̀dYkW_�YZ�_WX�mZe_dijXZ_e�ab�vXd[YgXl�vipjY__\]�ad�Ŷe_dYpi_YaZ�_a�jXX_�abbYgY\]�dXki]\_ad̀�dX�iYdXjXZ_e�ad�bad�a_WXd�cidcaeXe�YZ�gaZZXg_YaZ�nY_W�_WX�¡da¢Xg_�Ye�Za_�_a�pX�gaZe_diX̂�\e�cip]Yg\_YaZ�YZ�̂Xdak\_YaZ�ab�_WX��dgWY_Xg_se�ad��dgWY_Xg_se�gaZei]_\Z_es�dXeXd[X̂�dYkW_elR�ST�TU�VWX�faZ_d\g_ado�vipgaZ_d\g_adeo�vipzeipgaZ_d\g_adeo�\Ẑ�eicc]YXde�\dX�\i_WadYuX̂�_a�ieX�\Ẑ�dXcdâigX�_WX�mZe_dijXZ_e�ab�vXd[YgX�cda[ŶX̂�_a�_WXjo�eip¢Xg_�_a�\Z̀�cda_aga]e�Xe_\p]YeWX̂�cidei\Z_�_a�vXg_YaZe��l£�\Ẑ��l¤o�ea]X]̀�\Ẑ�Xqg]ieY[X]̀�bad�XqXgi_YaZ�ab�_WX�wadrl��]]�gacYXe�j\̂X�iẐXd�_WYe�\i_WadYu\_YaZ�eW\]]�pX\d�_WX�gac̀dYkW_�Za_YgXo�Yb�\Z̀o�eWanZ�aZ�_WX�mZe_dijXZ_e�ab�vXd[YgXl�VWX�faZ_d\g_ado�vipgaZ_d\g_adeo�vipzeipgaZ_d\g_adeo�\Ẑ�eicc]YXde�j\̀�Za_�ieX�_WX�mZe_dijXZ_e�ab�vXd[YgX�aZ�a_WXd�cda¢Xg_e�ad�bad�\̂ Ŷ_YaZe�_a�_WX�¡da¢Xg_�ai_eŶX�_WX�egacX�ab�_WX�wadr�nY_Wai_�_WX�ecXgYbYg�ndY__XZ�gaZeXZ_�ab�_WX�tnZXdo��dgWY_Xg_o�\Ẑ�_WX��dgWY_Xg_se�gaZei]_\Z_elR�ST¥�¦��~��R�ST¥TS�§qgXc_�\e�a_WXdnYeX�cda[ŶX̂�YZ�vXg_YaZ��l̈l�o�nWXdX�_WX�faZ_d\g_�hagijXZ_e�dX�iYdX�aZX�c\d_̀�_a�Za_Yb̀�ad�kY[X�Za_YgX�_a�_WX�a_WXd�c\d_̀o�eigW�Za_YgX�eW\]]�pX�cda[ŶX̂�YZ�ndY_YZk�_a�_WX�̂XeYkZ\_X̂�dXcdXeXZ_\_Y[X�ab�_WX�c\d_̀�_a�nWaj�_WX�Za_YgX�Ye�\̂ d̂XeeX̂�\Ẑ�eW\]]�pX�̂XXjX̂�_a�W\[X�pXXZ�̂i]̀�eXd[X̂�Yb�̂X]Y[XdX̂�YZ�cXdeaZo�p̀�j\Y]o�p̀�gaidYXdo�ad�p̀�X]Xg_daZYg�_d\ZejYeeYaZ�Yb�\�jX_Wâ�bad�X]Xg_daZYg�_d\ZejYeeYaZ�Ye�eX_�bad_W�YZ�_WX��kdXXjXZ_lR�ST¥TU�©a_YgX�ab�f]\Yje�\e�cda[ŶX̂�YZ�vXg_YaZ��ªl�l��eW\]]�pX�cda[ŶX̂�YZ�ndY_YZk�\Ẑ�eW\]]�pX�̂XXjX̂�_a�W\[X�pXXZ�î]̀�eXd[X̂�aZ]̀�Yb�̂X]Y[XdX̂�_a�_WX�̂XeYkZ\_X̂�dXcdXeXZ_\_Y[X�ab�_WX�c\d_̀�_a�nWaj�_WX�Za_YgX�Ye�\̂ d̂XeeX̂�p̀�gXd_YbYX̂�ad�dXkYe_XdX̂�j\Y]o�ad�p̀�gaidYXd�cda[ŶYZk�cdaab�ab�̂X]Y[Xd̀lR�ST«��~�~�|���|�|�����|���¬�|���~��~��VWX�c\d_YXe�eW\]]�\kdXX�icaZ�cda_aga]e�ka[XdZYZk�_WX�_d\ZejYeeYaZ�\Ẑ�ieX�ab�mZe_dijXZ_e�ab�vXd[YgX�ad�\Z̀�a_WXd�YZbadj\_YaZ�ad�̂agijXZ_\_YaZ�YZ�̂YkY_\]�badjl�VWX�c\d_YXe�nY]]�ieX��m��hagijXZ_�§�­�® �̄­��o�°iY]̂YZk�mZbadj\_YaZ�±âX]YZk�\Ẑ�hYkY_\]�h\_\�§qWYpY_o�_a�Xe_\p]YeW�_WX�cda_aga]e�bad�_WX�̂X[X]acjXZ_o�ieXo�_d\ZejYeeYaZo�\Ẑ�XqgW\ZkX�ab�̂YkY_\]�̂\_\lR�ST²�³�~��~���������|�~���́����������|���µ��~|����Z̀�ieX�abo�ad�dX]Y\ZgX�aZo�\]]�ad�\�cad_YaZ�ab�\�piY]̂YZk�YZbadj\_YaZ�jâX]�nY_Wai_�\kdXXjXZ_�_a�cda_aga]e�ka[XdZYZk�_WX�ieX�abo�\Ẑ�dX]Y\ZgX�aZo�_WX�YZbadj\_YaZ�gaZ_\YZX̂�YZ�_WX�jâX]�\Ẑ�nY_Wai_�W\[YZk�_WaeX�cda_aga]e�eX_�bad_W�YZ��m��hagijXZ_�§�­�® �̄­��o�°iY]̂YZk�mZbadj\_YaZ�±âX]YZk�\Ẑ�hYkY_\]�h\_\�§qWYpY_o�\Ẑ�_WX�dX�iYeY_X��m��hagijXZ_�
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RSTSUVSTWXY�Z[\]̂_̀�abcdecfg�hfi\[jk̀c\f�l\êdcfg�Z[\̀\_\d�m\[jY�nokdd�p̂�k̀�̀ô�bncfg�\[�[̂dqcfg�rk[̀qsn�n\d̂�[cnt�kfe�uc̀o\b̀�dckpcdc̀q�̀\�̀ô�\̀ô[�rk[̀q�kfe�c̀n�_\f̀[k_̀\[n�\[�_\fnbd̀kf̀nY�̀ô�kb̀o\[n�\iY�\[�_\f̀[cpb̀\[n�̀\Y�̀ô�pbcdecfg�cfi\[jk̀c\f�j\êdY�kfe�̂k_o�\i�̀ôc[�kĝf̀n�kfe�̂jrd\q̂ n̂vwxyz{|}�~������}x��~������������~������ô��uf̂[�cn�̀ô�r̂[n\f�\[�̂f̀c̀q�cêf̀ciĉe�kn�nb_o�cf�̀ô��g[̂̂ ĵ f̀�kfe�cn�[̂î[[̂e�̀\�̀o[\bgo\b̀�̀ô��\f̀[k_̀��\_bĵ f̀n�kn�ci�ncfgbdk[�cf�fbjp̂[v��ô��uf̂[�nokdd�êncgfk̀̂�cf�u[c̀cfg�k�[̂r[̂n̂f̀k̀c�̂�uo\�nokdd�ok�̂�̂�r[̂nn�kb̀o\[c̀q�̀\�pcfe�̀ô��uf̂[�uc̀o�[̂nr̂_̀�̀\�kdd�jk̀̀ [̂n�[̂�bc[cfg�̀ô��uf̂[sn�krr[\�kd�\[�kb̀o\[c�k̀c\fv���_̂r̀�kn�\̀ô[ucn̂�r[\�cêe�cf��̂_̀c\f��vSvWY�̀ô��[_oc̀̂_̀�e\̂n�f\̀�ok�̂�nb_o�kb̀o\[c̀qv��ô�̀̂[j���uf̂[��ĵkfn�̀ô��uf̂[�\[�̀ô��uf̂[sn�kb̀o\[c�̂e�[̂r[̂n̂f̀k̀c�̂v��~���~��ô��uf̂[�nokdd�ib[fcno�̀\�̀ô��\f̀[k_̀\[Y�uc̀ocf�icì̂ f̂�ekqn�kì̂[�[̂_̂cr̀�\i�k�u[c̀̂̀ f�[̂�b̂ǹY�cfi\[jk̀c\f�f̂_̂nnk[q�kfe�[̂d̂�kf̀�i\[�̀ô��\f̀[k_̀\[�̀\�̂�kdbk̀̂Y�gc�̂�f\̀c_̂�\iY�\[�̂fi\[_̂�ĵ_okfc_sn�dĉf�[cgònv��b_o�cfi\[jk̀c\f�nokdd�cf_dbê�k�_\[[̂_̀�ǹk̀̂ ĵ f̀�\i�̀ô�[̂_\[e�d̂gkd�̀c̀d̂�̀\�̀ô�r[\r̂[̀q�\f�uoc_o�̀ô�Z[\]̂_̀�cn�d\_k̀̂eY�bnbkddq�[̂î[[̂e�̀\�kn�̀ô�nc̀̂Y�kfe�̀ô��uf̂[sn�cf̀̂ [̂ǹ�̀ô[̂cfv��~�~�}���������������� ���¡¢�£���������w����¤�¥���¢��~�~���Z[c\[�̀\�_\jĵf_̂ĵ f̀�\i�̀ô�¦\[t�kfe�br\f�u[c̀̂̀ f�[̂�b̂ǹ�pq�̀ô��\f̀[k_̀\[Y�̀ô��uf̂[�nokdd�ib[fcno�̀\�̀ô��\f̀[k_̀\[�[̂kn\fkpd̂�̂�cêf_̂�̀ok̀�̀ô��uf̂[�okn�jkê�icfkf_ckd�k[[kfĝĵ f̀n�̀\�ibdicdd�̀ô��uf̂[sn�\pdcgk̀c\fn�bfê[�̀ô��\f̀[k_̀v��ô��\f̀[k_̀\[�nokdd�ok�̂�f\�\pdcgk̀c\f�̀\�_\jĵf_̂�̀ô�¦\[t�bf̀cd�̀ô��uf̂[�r[\�cên�nb_o��̂cêf_̂v�hi�_\jĵf_̂ĵ f̀�\i�̀ô�¦\[t�cn�êdkq̂e�bfê[�̀ocn��̂_̀c\f�SvSvWY�̀ô��\f̀[k_̀��cĵ�nokdd�p̂�̂�̀̂ fêe�krr[\r[ck̀̂dqv��~�~�~�m\dd\ucfg�_\jĵf_̂ĵ f̀�\i�̀ô�¦\[t�kfe�br\f�u[c̀̂̀ f�[̂�b̂ǹ�pq�̀ô��\f̀[k_̀\[Y�̀ô��uf̂[�nokdd�ib[fcno�̀\�ò̂��\f̀[k_̀\[�[̂kn\fkpd̂�̂�cêf_̂�̀ok̀�̀ô��uf̂[�okn�jkê�icfkf_ckd�k[[kfĝĵ f̀n�̀\�ibdicdd�̀ô��uf̂[sn�\pdcgk̀c\fn�bfê[�̀ô��\f̀[k_̀�\fdq�ci�§Ẅ�̀ô��uf̂[�ikcdn�̀\�jkt̂�rkqĵ f̀n�̀\�̀ô��\f̀[k_̀\[�kn�̀ô��\f̀[k_̀��\_bĵ f̀n�[̂�bc[̂©�§S̈�̀ô��\f̀[k_̀\[�cêf̀ciĉn�cf�u[c̀cfg�k�[̂kn\fkpd̂�_\f_̂[f�[̂gk[ecfg�̀ô��uf̂[sn�kpcdc̀q�̀\�jkt̂�rkqĵ f̀�uôf�eb̂©�\[�§Ẍ�k�_okfĝ�cf�̀ô�¦\[t�jk̀̂[ckddq�_okfĝn�̀ô��\f̀[k_̀��bjv�hi�̀ô��uf̂[�ikcdn�̀\�r[\�cê�nb_o�̂�cêf_̂Y�kn�[̂�bc[̂eY�uc̀ocf�i\b[̀̂ f̂�ekqn�\i�̀ô��\f̀[k_̀\[sn�[̂�b̂ǹY�̀ô��\f̀[k_̀\[�jkq�cjĵeck̀̂dq�ǹ\r�̀ô�¦\[t�kfeY�cf�̀ok̀��̂̂f̀Y�nokdd�f\̀ciq�̀ô��uf̂[�̀ok̀�̀ô�¦\[t�okn�ǹ\rr̂ev�ª\û�̂[Y�ci�̀ô�[̂�b̂ǹ�cn�jkê�p̂_kbn̂�k�_okfĝ�cf�̀ô�¦\[t�jk̀̂[ckddq�_okfĝn�̀ô��\f̀[k_̀��bj�bfê[�§Ẍ�kp\�̂Y�̀ô��\f̀[k_̀\[�jkq�cjĵeck̀̂dq�ǹ\r�\fdq�̀ok̀�r\[̀c\f�\i�̀ô�¦\[t�kiî_̀̂e�pq�̀ô�_okfĝ�bf̀cd�[̂kn\fkpd̂�̂�cêf_̂�cn�r[\�cêev�hi�̀ô�¦\[t�cn�ǹ\rr̂e�bfê[�̀ocn��̂_̀c\f�SvSvSY�̀ô��\f̀[k_̀��cĵ�nokdd�p̂�̂�̀̂fêe�krr[\r[ck̀̂dq�kfe�̀ô��\f̀[k_̀��bj�nokdd�p̂�cf_[̂kn̂e�pq�̀ô�kj\bf̀�\i�̀ô��\f̀[k_̀\[sn�[̂kn\fkpd̂�_\ǹn�\i�nob̀e\ufY�êdkq�kfe�ǹk[̀«brY�rdbn�cf̀̂ [̂ǹ�kn�r[\�cêe�cf�̀ô��\f̀[k_̀��\_bĵ f̀nv��~�~�¬��ì̂[�̀ô��uf̂[�ib[fcnôn�̂�cêf_̂�\i�icfkf_ckd�k[[kfĝĵ f̀n�bfê[�̀ocn��̂_̀c\f�SvSY�̀ô��uf̂[�nokdd�f\̀�jk̀̂[ckddq��k[q�nb_o�icfkf_ckd�k[[kfĝĵ f̀n�uc̀o\b̀�r[c\[�f\̀c_̂�̀\�̀ô��\f̀[k_̀\[v��~�~�­�¦ô[̂�̀ô��uf̂[�okn�êncgfk̀̂e�cfi\[jk̀c\f�ib[fcnôe�bfê[�̀ocn��̂_̀c\f�SvS�kn��_\ficêf̀ckdY��̀ô��\f̀[k_̀\[�nokdd�t̂ r̂�̀ô�cfi\[jk̀c\f�_\ficêf̀ckd�kfe�nokdd�f\̀�ecn_d\n̂�c̀�̀\�kfq�\̀ô[�r̂[n\fv�ª\û�̂[Y�̀ô��\f̀[k_̀\[�jkq�ecn_d\n̂��_\ficêf̀ckd��cfi\[jk̀c\fY�kì̂[�n̂�̂f�§®̈�ekqns�f\̀c_̂�̀\�̀ô��uf̂[Y�uô[̂�ecn_d\nb[̂�cn�[̂�bc[̂e�pq�dkuY�cf_dbecfg�k�nbpr\̂fk�\[�\̀ô[�i\[j�\i�_\jrbdn\[q�d̂gkd�r[\_̂nn�cnnb̂e�pq�k�_\b[̀�\[�g\�̂[fĵ f̀kd�̂f̀c̀qY�\[�pq�_\b[̀�\[�k[pc̀[k̀\[§n̈�\[ê[v��ô��\f̀[k_̀\[�jkq�kdn\�ecn_d\n̂��_\ficêf̀ckd��cfi\[jk̀c\f�̀\�c̀n�̂jrd\q̂ n̂Y�_\fnbd̀kf̀nY�nb[̂̀ĉnY��bp_\f̀[k_̀\[n�kfe�̀ôc[�̂jrd\q̂ n̂Y��bp«nbp_\f̀[k_̀\[nY�kfe�\̀ô[n�uo\�f̂ ê�̀\�tf\u�̀ô�_\f̀̂ f̀�\i�nb_o�cfi\[jk̀c\f�n\d̂dq�kfe�̂�_dbnc�̂dq�i\[�̀ô�Z[\]̂_̀�kfe�uo\�kg[̂̂ �̀\�jkcf̀kcf�̀ô�_\ficêf̀ckdc̀q�\i�nb_o�cfi\[jk̀c\fv��~�¬�z����¥����������̄������¢�x�°±������������� �����~�¬�����_̂r̀�i\[�r̂[jc̀n�kfe�î̂n�̀ok̀�k[̂�̀ô�[̂nr\fncpcdc̀q�\i�̀ô��\f̀[k_̀\[�bfê[�̀ô��\f̀[k_̀��\_bĵ f̀nY�cf_dbecfg�̀o\n̂�[̂�bc[̂e�bfê[��̂_̀c\f�Xv®vWY�̀ô��uf̂[�nokdd�n̂_b[̂�kfe�rkq�i\[�f̂_̂nnk[q�krr[\�kdnY�̂kn̂ĵ f̀nY�knn̂nnĵ f̀n�kfe�_ok[ĝn�[̂�bc[̂e�i\[�_\fǹ[b_̀c\fY�bn̂�\[�\__brkf_q�\i�r̂[jkf̂f̀�ǹ[b_̀b[̂n�\[�i\[�r̂[jkf̂f̀�_okfĝn�cf�̂�cǹcfg�ik_cdc̀ĉnv��~�¬�~��ô��uf̂[�nokdd�[̂̀kcf�kf�k[_oc̀̂_̀�dkuibddq�dc_̂fn̂e�̀\�r[k_̀c_̂�k[_oc̀̂_̀b[̂Y�\[�kf�̂f̀c̀q�dkuibddq�r[k_̀c_cfg�k[_oc̀̂_̀b[̂Y�cf�̀ô�]b[cnec_̀c\f�uô[̂�̀ô�Z[\]̂_̀�cn�d\_k̀̂ev��ok̀�r̂[n\f�\[�̂f̀c̀q�cn�cêf̀ciĉe�kn�̀ô��[_oc̀̂_̀�cf�̀ô��g[̂̂ ĵ f̀�kfe�cn�[̂î[[̂e�̀\�̀o[\bgo\b̀�̀ô��\f̀[k_̀��\_bĵ f̀n�kn�ci�ncfgbdk[�cf�fbjp̂[v
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R�STUTU�VW�XYZ�Z[\]̂_[Z̀X�̂W�XYZ�abcYdXZcX�XZb[d̀eXZfg�XYZ�hìZb�fYe]]�Z[\]̂_�e�fjccZff̂b�X̂�iŶ[�XYZ�k̂ X̀becX̂b�Yef�`̂�bZef̂ èl]Z�̂lmZcXd̂̀ �èn�iŶfZ�fXeXjf�j̀nZb�XYZ�k̂ X̀becX�ôcj[Z̀Xf�fYe]]�lZ�XYeX�̂W�XYZ�abcYdXZcXpR�STUTq�rYZ�hìZb�fYe]]�Wjb̀dfY�fjbsZ_f�nZfcbdld̀t�\Y_fdce]�cYebecXZbdfXdcfg�]Zte]�]d[dXeXd̂̀ f�èn�jXd]dX_�]̂ceXd̂̀ f�Ŵb�XYZ�fdXZ�̂W�XYZ�ub̂mZcXg�èn�e�]Zte]�nZfcbd\Xd̂̀ �̂W�XYZ�fdXZp�rYZ�k̂ X̀becX̂b�fYe]]�lZ�Z̀XdX]Zn�X̂�bZ]_�̂̀ �XYZ�eccjbec_�̂W�d̀Ŵb[eXd̂̀ �Wjb̀dfYZn�l_�XYZ�hìZb�ljX�fYe]]�ZvZbcdfZ�\b̂\Zb�\bZcejXd̂̀ f�bZ]eXd̀t�X̂�XYZ�feWZ�\ZbŴb[ècZ�̂W�XYZ�w b̂xpR�STUTy�rYZ�hìZb�fYe]]�Wjb̀dfY�d̀Ŵb[eXd̂̀ �̂b�fZbsdcZf�bZzjdbZn�̂W�XYZ�hìZb�l_�XYZ�k̂ X̀becX�ôcj[Z̀Xf�idXY�bZef̂ èl]Z�\b̂[\X̀Zffp�rYZ�hìZb�fYe]]�e]f̂�Wjb̀dfY�è_�̂XYZb�d̀Ŵb[eXd̂̀ �̂b�fZbsdcZf�j̀nZb�XYZ�hìZb{f�ĉ X̀b̂]�èn�bZ]ZsèX�X̂�XYZ�k̂ X̀becX̂b{f�\ZbŴb[ècZ�̂W�XYZ�w b̂x�idXY�bZef̂ èl]Z�\b̂[\X̀Zff�eWXZb�bZcZdsd̀t�XYZ�k̂ X̀becX̂b{f�ibdXXZ̀�bZzjZfX�Ŵb�fjcY�d̀Ŵb[eXd̂̀ �̂b�fZbsdcZfpR�STUT|�}̀]Zff�̂XYZbidfZ�\b̂sdnZn�d̀�XYZ�k̂ X̀becX�ôcj[Z̀Xfg�XYZ�hìZb�fYe]]�Wjb̀dfY�X̂�XYZ�k̂ X̀becX̂b�̂̀ Z�ĉ\_�̂W�XYZ�k̂ X̀becX�ôcj[Z̀Xf�Ŵb�\jb\̂fZf�̂W�[exd̀t�bZ\b̂njcXd̂̀ f�\jbfjèX�X̂�~ZcXd̂̀ ��p�p�pR�STq�������������������������������VW�XYZ�k̂ X̀becX̂b�Wed]f�X̂�ĉbbZcX�w b̂x�XYeX�df�̀̂ X�d̀�ecĉbnècZ�idXY�XYZ�bZzjdbZ[Z̀Xf�̂W�XYZ�k̂ X̀becX�ôcj[Z̀Xf�ef�bZzjdbZn�l_�~ZcXd̂̀ ���p��̂b�bZ\ZeXZn]_�Wed]f�X̂�cebb_�̂jX�w b̂x�d̀�ecĉbnècZ�idXY�XYZ�k̂ X̀becX�ôcj[Z̀Xfg�XYZ�hìZb�[e_�dffjZ�e�ibdXXZ̀�̂bnZb�X̂�XYZ�k̂ X̀becX̂b�X̂�fX̂\�XYZ�w b̂xg�̂b�è_�\̂bXd̂̀ �XYZbẐWg�j̀Xd]�XYZ�cejfZ�Ŵb�fjcY�̂bnZb�Yef�lZZ̀�Z]d[d̀eXZn��ŶiZsZbg�XYZ�bdtYX�̂W�XYZ�hìZb�X̂�fX̂\�XYZ�w b̂x�fYe]]�̀̂X�tdsZ�bdfZ�X̂�e�njX_�̂̀�XYZ�\ebX�̂W�XYZ�hìZb�X̂�ZvZbcdfZ�XYdf�bdtYX�Ŵb�XYZ�lZ̀ZWdX�̂W�XYZ�k̂ X̀becX̂b�̂b�è_�̂XYZb�\Zbf̂ �̀̂b�Z̀XdX_g�ZvcZ\X�X̂�XYZ�ZvXZ̀X�bZzjdbZn�l_�~ZcXd̂̀ ��p�p�pR�STy������������������������������������VW�XYZ�k̂ X̀becX̂b�nZWej]Xf�̂b�̀Zt]ZcXf�X̂�cebb_�̂jX�XYZ�w b̂x�d̀�ecĉbnècZ�idXY�XYZ�k̂ X̀becX�ôcj[Z̀Xf�èn�Wed]f�idXYd̀�e�XZ̀�ne_�\Zbd̂n�eWXZb�bZcZd\X�̂W�̀̂XdcZ�Wb̂[�XYZ�hìZb�X̂�ĉ[[Z̀cZ�èn�ĉ X̀d̀jZ�ĉbbZcXd̂̀ �̂W�fjcY�nZWej]X�̂b�Z̀t]ZcX�idXY�nd]dtZ̀cZ�èn�\b̂[\X̀Zffg�XYZ�hìZb�[e_g�idXŶjX�\bZmjndcZ�X̂�̂XYZb�bZ[ZndZf�XYZ�hìZb�[e_�YesZg�ĉbbZcX�fjcY�nZWej]X�̂b�̀Zt]ZcXp�~jcY�ecXd̂̀ �l_�XYZ�hìZb�èn�e[̂ j̀Xf�cYebtZn�X̂�XYZ�k̂ X̀becX̂b�ebZ�l̂XY�fjlmZcX�X̂�\bd̂b�e\\b̂se]�̂W�XYZ�abcYdXZcX�èn�XYZ�abcYdXZcX�[e_g�\jbfjèX�X̂�~ZcXd̂̀ ��p�p�g�idXYŶ]n�̂b�̀j]]dW_�e�kZbXdWdceXZ�Ŵb�ue_[Z̀X�d̀�iŶ]Z�̂b�d̀�\ebXg�X̂�XYZ�ZvXZ̀X�bZef̂ èl]_�̀ZcZffeb_�X̂�bZd[ljbfZ�XYZ�hìZb�Ŵb�XYZ�bZef̂ èl]Z�ĉfX�̂W�ĉbbZcXd̀t�fjcY�nZWdcdZ̀cdZfg�d̀c]jnd̀t�hìZb{f�Zv\Z̀fZf�èn�ĉ[\Z̀feXd̂̀ �Ŵb�XYZ�abcYdXZcX{f�enndXd̂̀ e]�fZbsdcZf�[enZ�̀ZcZffeb_�l_�fjcY�nZWej]Xg�̀Zt]ZcXg�̂b�Wed]jbZp�VW�cjbbZ̀X�èn�WjXjbZ�\e_[Z̀Xf�ebZ�̀̂ X�fjWWdcdZ̀X�X̂�ĉsZb�fjcY�e[̂ j̀Xfg�XYZ�k̂ X̀becX̂b�fYe]]�\e_�XYZ�ndWWZbZ̀cZ�X̂�XYZ�hìZbp�VW�XYZ�k̂ X̀becX̂b�ndfetbZZf�idXY�XYZ�ecXd̂̀ f�̂W�XYZ�hìZb�̂b�XYZ�abcYdXZcXg�̂b�XYZ�e[̂ j̀Xf�c]ed[Zn�ef�ĉfXf�X̂�XYZ�hìZbg�XYZ�k̂ X̀becX̂b�[e_�Wd]Z�e�k]ed[�\jbfjèX�X̂�abXdc]Z���p������ �U�����¡�������R�UT¢�£�����¤R�UT¢T¢�rYZ�k̂ X̀becX̂b�df�XYZ�\Zbf̂ �̀̂b�Z̀XdX_�dnZ̀XdWdZn�ef�fjcY�d̀�XYZ�atbZZ[Z̀X�èn�df�bZWZbbZn�X̂�XYb̂jtŶjX�XYZ�k̂ X̀becX�ôcj[Z̀Xf�ef�dW�fd̀tj]eb�d̀�̀j[lZbp�rYZ�k̂ X̀becX̂b�fYe]]�lZ�]eiWj]]_�]dcZ̀fZng�dW�bZzjdbZn�d̀�XYZ�mjbdfndcXd̂̀ �iYZbZ�XYZ�ub̂mZcX�df�]̂ceXZnp�rYZ�k̂ X̀becX̂b�fYe]]�nZfdt̀eXZ�d̀�ibdXd̀t�e�bZ\bZfZ̀XeXdsZ�iŶ�fYe]]�YesZ�Zv\bZff�ejXŶbdX_�X̂�ld̀n�XYZ�k̂ X̀becX̂b�idXY�bZf\ZcX�X̂�e]]�[eXXZbf�j̀nZb�XYdf�k̂ X̀becXp�rYZ�XZb[�¥k̂ X̀becX̂b¥�[Zèf�XYZ�k̂ X̀becX̂b�̂b�XYZ�k̂ X̀becX̂b{f�ejXŶbd¦Zn�bZ\bZfZ̀XeXdsZpR�UT¢TS�rYZ�k̂ X̀becX̂b�fYe]]�\ZbŴb[�XYZ�w b̂x�d̀�ecĉbnècZ�idXY�XYZ�k̂ X̀becX�ôcj[Z̀XfpR�UT¢TU�rYZ�k̂ X̀becX̂b�fYe]]�̀̂ X�lZ�bZ]dZsZn�̂W�dXf�̂l]dteXd̂̀ f�X̂�\ZbŴb[�XYZ�w b̂x�d̀�ecĉbnècZ�idXY�XYZ�k̂ X̀becX�ôcj[Z̀Xf�ZdXYZb�l_�ecXdsdXdZf�̂b�njXdZf�̂W�XYZ�abcYdXZcX�d̀�XYZ�abcYdXZcX{f�en[d̀dfXbeXd̂̀ �̂W�XYZ�k̂ X̀becXg�̂b�l_�XZfXfg�d̀f\ZcXd̂̀ f�̂b�e\\b̂se]f�bZzjdbZn�̂b�\ZbŴb[Zn�l_�\Zbf̂ f̀�̂b�Z̀XdXdZf�̂XYZb�XYè�XYZ�k̂ X̀becX̂bpR�UTS���§�����̈�������©��ª�©�«�������¬�­��¤¬����¬�������®��������©���R�UTST¢�̄vZcjXd̂̀ �̂W�XYZ�k̂ X̀becX�l_�XYZ�k̂ X̀becX̂b�df�e�bZ\bZfZ̀XeXd̂̀ �XYeX�XYZ�k̂ X̀becX̂b�Yef�sdfdXZn�XYZ�fdXZg�lZĉ[Z�tZ̀Zbe]]_�We[d]deb�idXY�]̂ce]�ĉ ǹdXd̂̀ f�j̀nZb�iYdcY�XYZ�w b̂x�df�X̂�lZ�\ZbŴb[Zng�èn�ĉbbZ]eXZn�\Zbf̂ è]�l̂fZbseXd̂̀ f�idXY�bZzjdbZ[Z̀Xf�̂W�XYZ�k̂ X̀becX�ôcj[Z̀Xfp
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S�TUVUV�WXYZ[\X�]̂X�_̀a]bZY]�c̀Y[dXa]\�ZbX�ỲdefXdXa]Zbgh�]̂X�_̀a]bZY]̀b�\̂Zffh�iXj̀bX�\]Zb]kal�XZŶ�èb]k̀a�̀j�]̂X�m b̀nh�YZbXj[ffg�\][og�Zao�ỲdeZbX�]̂X�pZbk̀[\�_̀a]bZY]�c̀Y[dXa]\�bXfZ]kpX�]̀�]̂Z]�èb]k̀a�̀j�]̂X�m b̀nh�Z\�qXff�Z\�]̂X�kaj̀bdZ]k̀a�j[bak\̂Xo�ig�]̂X�rqaXb�e[b\[Za]�]̀�sXY]k̀a�tuvuwh�\̂Zff�]ZnX�jkXfo�dXZ\[bXdXa]\�̀j�Zag�Xxk\]kal�Ỳaok]k̀a\�bXfZ]Xo�]̀�]̂Z]�èb]k̀a�̀j�]̂X�m b̀nh�Zao�\̂Zff�̀i\XbpX�Zag�Ỳaok]k̀a\�Z]�]̂X�\k]X�ZjjXY]kal�k]u�ŷX\X�ìfklZ]k̀a\�ZbX�j̀b�]̂X�e[bè\X�̀j�jZYkfk]Z]kal�Ỳ b̀okaZ]k̀a�Zao�Ỳa\]b[Y]k̀a�ig�]̂X�_̀a]bZY]̀b�Zao�ZbX�à]�j̀b�]̂X�e[bè\X�̀j�ok\ỲpXbkal�Xbb̀b\h�̀dk\\k̀a\h�̀b�kaỲa\k\]XaYkX\�ka�]̂X�_̀a]bZY]�c̀Y[dXa]\z�̂̀qXpXbh�]̂X�_̀a]bZY]̀b�\̂Zff�eb̀de]fg�bXèb]�]̀�]̂X�{bŶk]XY]�Zag�Xbb̀b\h�kaỲa\k\]XaYkX\�̀b�̀dk\\k̀a\�ok\ỲpXbXo�ig�̀b�dZoX�nàqa�]̀�]̂X�_̀a]bZY]̀b�Z\�Z�bX|[X\]�j̀b�kaj̀bdZ]k̀a�ka�\[Ŷ�j̀bd�Z\�]̂X�{bŶk]XY]�dZg�bX|[kbXu�}]�k\�bXỲlak~Xo�]̂Z]�]̂X�_̀a]bZY]̀b�\�bXpkXq�k\�dZoX�ka�]̂X�_̀a]bZY]̀b�\�YZeZYk]g�Z\�Z�Ỳa]bZY]̀b�Zao�à]�Z\�Z�fkYXa\Xo�oX\kla�eb̀jX\\k̀aZfh�[afX\\�̀]̂Xbqk\X�\eXYkjkYZffg�eb̀pkoXo�ka�]̂X�_̀a]bZY]�c̀Y[dXa]\uS�TUVUT�ŷX�_̀a]bZY]̀b�k\�à]�bX|[kbXo�]̀�Z\YXb]Zka�]̂Z]�]̂X�_̀a]bZY]�c̀Y[dXa]\�ZbX�ka�ZYỲboZaYX�qk]̂�ZeefkYZifX�fZq\h�\]Z][]X\h�̀bokaZaYX\h�ỲoX\h�b[fX\�Zao�bXl[fZ]k̀a\h�̀b�fZqj[f�̀boXb\�̀j�e[ifkY�Z[]̂̀ bk]kX\h�i[]�]̂X�_̀a]bZY]̀b�\̂Zff�eb̀de]fg�bXèb]�]̀�]̂X�{bŶk]XY]�Zag�àaỲaj̀bdk]g�ok\ỲpXbXo�ig�̀b�dZoX�nàqa�]̀�]̂X�_̀a]bZY]̀b�Z\�Z�bX|[X\]�j̀b�kaj̀bdZ]k̀a�ka�\[Ŷ�j̀bd�Z\�]̂X�{bŶk]XY]�dZg�bX|[kbXuS�TUVU��}j�]̂X�_̀a]bZY]̀b�iXfkXpX\�]̂Z]�Zook]k̀aZf�Ỳ\]�̀b�]kdX�k\�kap̀fpXo�iXYZ[\X�̀j�YfZbkjkYZ]k̀a\�̀b�ka\]b[Y]k̀a\�]̂X�{bŶk]XY]�k\\[X\�ka�bX\èa\X�]̀�]̂X�_̀a]bZY]̀b�\�à]kYX\�̀b�bX|[X\]\�j̀b�kaj̀bdZ]k̀a�e[b\[Za]�]̀�sXY]k̀a\�vutut�̀b�vutuvh�]̂X�_̀a]bZY]̀b�\̂Zff�\[idk]�_fZkd\�Z\�eb̀pkoXo�ka�{b]kYfX���u�}j�]̂X�_̀a]bZY]̀b�jZkf\�]̀�eXbj̀bd�]̂X�̀ifklZ]k̀a\�̀j�sXY]k̀a\�vutut�̀b�vutuvh�]̂X�_̀a]bZY]̀b�\̂Zff�eZg�\[Ŷ�Ỳ\]\�Zao�oZdZlX\�]̀�]̂X�rqaXbh�\[i�XY]�]̀�sXY]k̀a���u�u�h�Z\�q̀[fo�̂ZpX�iXXa�Zp̀koXo�kj�]̂X�_̀a]bZY]̀b�̂Zo�eXbj̀bdXo�\[Ŷ�̀ifklZ]k̀a\u�}j�]̂X�_̀a]bZY]̀b�eXbj̀bd\�]̂̀ \X�ìfklZ]k̀a\h�]̂X�_̀a]bZY]̀b�\̂Zff�à]�iX�fkZifX�]̀�]̂X�rqaXb�̀b�{bŶk]XY]�j̀b�oZdZlX\�bX\[f]kal�jb̀d�Xbb̀b\h�kaỲa\k\]XaYkX\�̀b�̀dk\\k̀a\�ka�]̂X�_̀a]bZY]�c̀Y[dXa]\h�j̀b�okjjXbXaYX\�iX]qXXa�jkXfo�dXZ\[bXdXa]\�̀b�Ỳaok]k̀a\�Zao�]̂X�_̀a]bZY]�c̀Y[dXa]\h�̀b�j̀b�àaỲaj̀bdk]kX\�̀j�]̂X�_̀a]bZY]�c̀Y[dXa]\�]̀�ZeefkYZifX�fZq\h�\]Z][]X\h�b̀okaZaYX\h�ỲoX\h�b[fX\�Zao�bXl[fZ]k̀a\h�Zao�fZqj[f�̀boXb\�̀j�e[ifkY�Z[]̂̀ bk]kX\uS�TUT����������������������������������������S�TUTU��ŷX�_̀a]bZY]̀b�\̂Zff�\[eXbpk\X�Zao�okbXY]�]̂X�m b̀nh�[\kal�]̂X�_̀a]bZY]̀b�\�iX\]�\nkff�Zao�Z]]Xa]k̀au�ŷX�_̀a]bZY]̀b�\̂Zff�iX�\̀fXfg�bX\èa\kifX�j̀bh�Zao�̂ZpX�Ỳa]b̀f�̀pXbh�Ỳa\]b[Y]k̀a�dXZa\h�dX]̂̀ o\h�]XŶak|[X\h�\X|[XaYX\h�Zao�eb̀YXo[bX\h�Zao�j̀b�Ỳ b̀okaZ]kal�Zff�èb]k̀a\�̀j�]̂X�m b̀n�[aoXb�]̂X�_̀a]bZY]u�}j�]̂X�_̀a]bZY]�c̀Y[dXa]\�lkpX�\eXYkjkY�ka\]b[Y]k̀a\�ỲaYXbakal�Ỳa\]b[Y]k̀a�dXZa\h�dX]̂̀ o\h�]XŶak|[X\h�\X|[XaYX\h�̀b�eb̀YXo[bX\h�]̂X�_̀a]bZY]̀b�\̂Zff�XpZf[Z]X�]̂X��̀i\k]X�\ZjX]g�]̂XbX̀j�Zao�\̂Zff�iX�\̀fXfg�bX\èa\kifX�j̀b�]̂X��̀i\k]X�\ZjX]g�̀j�\[Ŷ�dXZa\h�dX]̂̀ o\h�]XŶak|[X\h�\X|[XaYX\h�̀b�eb̀YXo[bX\u�}j�]̂X�_̀a]bZY]̀b�oX]XbdkaX\�]̂Z]�\[Ŷ�dXZa\h�dX]̂̀ o\h�]XŶak|[X\h�\X|[XaYX\�b̀�eb̀YXo[bX\�dZg�à]�iX�\ZjXh�]̂X�_̀a]bZY]̀b�\̂Zff�lkpX�]kdXfg�à]kYX�]̀�]̂X�rqaXb�Zao�{bŶk]XY]h�Zao�\̂Zff�eb̀è\X�Zf]XbaZ]kpX�dXZa\h�dX]̂̀ o\h�]XŶak|[X\h�\X|[XaYX\h�̀b�eb̀YXo[bX\u�ŷX�{bŶk]XY]�\̂Zff�XpZf[Z]X�]̂X�eb̀è\Xo�Zf]XbaZ]kpX�\̀fXfg�j̀b�Ỳaj̀bdZaYX�qk]̂�]̂X�oX\kla�ka]Xa]�j̀b�]̂X�ỲdefX]Xo�Ỳa\]b[Y]k̀au��afX\\�]̂X�{bŶk]XY]�̀i�XY]\�]̀�]̂X�_̀a]bZY]̀b�\�eb̀è\Xo�Zf]XbaZ]kpXh�]̂X�_̀a]bZY]̀b�\̂Zff�eXbj̀bd�]̂X�m b̀n�[\kal�k]\�Zf]XbaZ]kpX�dXZa\h�dX]̂̀ o\h�]XŶak|[X\h�\X|[XaYX\h�̀b�eb̀YXo[bX\u�S�TUTUV�ŷX�_̀a]bZY]̀b�\̂Zff�iX�bX\èa\kifX�]̀�]̂X�rqaXb�j̀b�ZY]\�Zao�̀dk\\k̀a\�̀j�]̂X�_̀a]bZY]̀b�\�Xdef̀gXX\h�s[iỲa]bZY]̀b\�Zao�]̂Xkb�ZlXa]\�Zao�Xdef̀gXX\h�Zao�̀]̂Xb�eXb\̀a\�̀b�Xa]k]kX\�eXbj̀bdkal�èb]k̀a\�̀j�]̂X�m b̀n�j̀bh�̀b�à�iX̂Zfj�̀jh�]̂X�_̀a]bZY]̀b�̀b�Zag�̀j�k]\�s[iỲa]bZY]̀b\uS�TUTUT�ŷX�_̀a]bZY]̀b�\̂Zff�iX�bX\èa\kifX�j̀b�ka\eXY]k̀a�̀j�èb]k̀a\�̀j�m b̀n�ZfbXZog�eXbj̀bdXo�]̀�oX]XbdkaX�]̂Z]�\[Ŷ�èb]k̀a\�ZbX�ka�eb̀eXb�Ỳaok]k̀a�]̀�bXYXkpX�\[i\X|[Xa]�m b̀nuS�TU���������������������S�TU�U���afX\\�̀]̂Xbqk\X�eb̀pkoXo�ka�]̂X�_̀a]bZY]�c̀Y[dXa]\h�]̂X�_̀a]bZY]̀b�\̂Zff�eb̀pkoX�Zao�eZg�j̀b�fZìbh�dZ]XbkZf\h�X|[kedXa]h�]̀̀ f\h�Ỳa\]b[Y]k̀a�X|[kedXa]�Zao�dZŶkaXbgh�qZ]Xbh�̂XZ]h�[]kfk]kX\h�]bZa\èb]Z]k̀ah�Zao�̀]̂Xb�jZYkfk]kX\�Zao�\XbpkYX\�aXYX\\Zbg�j̀b�eb̀eXb�XxXY[]k̀a�Zao�ỲdefX]k̀a�̀j�]̂X�m b̀nh�q̂X]̂Xb�]XdèbZbg�̀b�eXbdZaXa]�Zao�q̂X]̂Xb�̀b�à]�kaỲbèbZ]Xo�̀b�]̀�iX�kaỲbèbZ]Xo�ka�]̂X�m b̀nuS�TU�UV��xYXe]�ka�]̂X�YZ\X�̀j�dkàb�ŶZalX\�ka�]̂X�m b̀n�Zeeb̀pXo�ig�]̂X�{bŶk]XY]�ka�ZYỲboZaYX�qk]̂�sXY]k̀a�vu�tu��b̀�̀boXbXo�ig�]̂X�{bŶk]XY]�ka�ZYỲboZaYX�qk]̂�sXY]k̀a��uwh�]̂X�_̀a]bZY]̀b�dZg�dZnX�\[i\]k][]k̀a\�̀afg�qk]̂�]̂X�Ỳa\Xa]�̀j�]̂X�rqaXbh�Zj]Xb�XpZf[Z]k̀a�ig�]̂X�{bŶk]XY]�Zao�ka�ZYỲboZaYX�qk]̂�Z�_̂ZalX�rboXb�̀b�_̀a\]b[Y]k̀a�_̂ZalX�ckbXY]kpXu
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S�TUVUT�WXY�Z[\]̂_̀][̂�aX_bb�Y\c[̂̀ Y�a]̂d̀]�edàdfbd\Y�_\e�g[[e�[̂eŶ�_h[\g�]XY�Z[\]̂_̀][̂ia�Yhfb[jYYa�_\e�[]XŶ�fŶa[\a�̀_̂̂jd\g�[k]�]XY�l[̂mn�WXY�Z[\]̂_̀][̂�aX_bb�\[]�fŶhd]�Yhfb[jhY\]�[c�k\cd]�fŶa[\a�[̂�fŶa[\a�\[]�f̂[fŶbj�amdbbYe�d\�]_ama�_aadg\Ye�][�]XYhnS�TUo�pqrrqstuS�TUoUv�WXY�Z[\]̂_̀][̂�w_̂̂_\]a�][�]XY�xw\Ŷ�_\e�ŷ X̀d]Ỳ]�]X_]�h_]Ŷd_ba�_\e�YzkdfhY\]�ck̂\daXYe�k\eŶ�]XY�Z[\]̂_̀]�wdbb�{Y�[c�g[[e�zk_bd]j�_\e�\Yw�k\bYaa�]XY�Z[\]̂_̀]�|[̀khY\]a�̂Yzkd̂Y�[̂�fŶhd]�[]XŶwdaYn�WXY�Z[\]̂_̀][̂�ck̂]XŶ�w_̂̂_\]a�]X_]�]XY�l[̂m�wdbb�̀[\c[̂h�][�]XY�̂Yzkd̂YhY\]a�[c�]XY�Z[\]̂_̀]�|[̀khY\]a�_\e�wdbb�{Y�ĉYY�ĉ[h�eYcỲ]a}�Y~̀Yf]�c[̂�]X[aY�d\XŶY\]�d\�]XY�zk_bd]j�[c�]XY�l[̂m�]XY�Z[\]̂_̀]�|[̀khY\]a�̂Yzkd̂Y�[̂�fŶhd]n�l[̂m}�h_]Ŷd_ba}�[̂�YzkdfhY\]�\[]�̀[\c[̂hd\g�][�]XYaY�̂Yzkd̂YhY\]a�h_j�{Y�̀[\adeŶYe�eYcỲ]d�Yn�WXY�Z[\]̂_̀][̂ia�w_̂̂_\]j�Y~̀bkeYa�ŶhYej�c[̂�e_h_gY�[̂�eYcỲ]�̀_kaYe�{j�_{kaY}�_b]Ŷ_]d[\a�][�]XY�l[̂m�\[]�Y~Ỳk]Ye�{j�]XY�Z[\]̂_̀][̂}�dhf̂[fŶ�[̂�d\akccd̀dY\]�h_d\]Y\_\̀Y}�dhf̂[fŶ�[fŶ_]d[\}�[̂�\[̂h_b�wY_̂�_\e�]Y_̂�_\e�\[̂h_b�ka_gYn��c�̂Yzkd̂Ye�{j�]XY�ŷ X̀d]Ỳ]}�]XY�Z[\]̂_̀][̂�aX_bb�ck̂\daX�a_]dac_̀][̂j�Y�deY\̀Y�_a�][�]XY�md\e�_\e�zk_bd]j�[c�h_]Ŷd_ba�_\e�YzkdfhY\]nS�TUoU��ybb�h_]Ŷd_b}�YzkdfhY\]}�[̂�[]XŶ�afỲd_b�w_̂̂_\]dYa�̂Yzkd̂Ye�{j�]XY�Z[\]̂_̀]�|[̀khY\]a�aX_bb�{Y�daakYe�d\�]XY�\_hY�[c�]XY�xw\Ŷ}�[̂�aX_bb�{Y�]̂_\acŶ_{bY�][�]XY�xw\Ŷ}�_\e�aX_bb�̀[hhY\̀Y�d\�_̀ [̀̂e_\̀Y�wd]X��Ỳ]d[\��n�n�nS�TU���q���WXY�Z[\]̂_̀][̂�aX_bb�f_j�a_bYa}�̀[\akhŶ}�kaY�_\e�adhdb_̂�]_~Ya�c[̂�]XY�l[̂m�f̂[�deYe�{j�]XY�Z[\]̂_̀][̂�]X_]�_̂Y�bYg_bbj�Y\_̀]Ye�wXY\�{dea�_̂Y�̂ỲYd�Ye�[̂�\Yg[]d_]d[\a�̀[\̀bkeYe}�wXY]XŶ�[̂�\[]�jY]�YccỲ]d�Y�[̂�hŶYbj�àXYekbYe�][�g[�d\][�YccỲ]nS�TU����r��t�����������t�����qs��������qs�����t���q��S�TU�Uv��\bYaa�[]XŶwdaY�f̂[�deYe�d\�]XY�Z[\]̂_̀]�|[̀khY\]a}�]XY�Z[\]̂_̀][̂�aX_bb�aỲk̂Y�_\e�f_j�c[̂�]XY�{kdbed\g�fŶhd]�_a�wYbb�_a�c[̂�[]XŶ�fŶhd]a}�cYYa}�bd̀Y\aYa}�_\e�d\afỲ]d[\a�{j�g[�Ŷ\hY\]�_gY\̀dYa�\ỲYaa_̂j�c[̂�f̂[fŶ�Y~Ỳk]d[\�_\e�̀[hfbY]d[\�[c�]XY�l[̂m�]X_]�_̂Y�̀ka][h_̂dbj�aỲk̂Ye�_c]Ŷ�Y~Ỳk]d[\�[c�]XY�Z[\]̂_̀]�_\e�bYg_bbj�̂Yzkd̂Ye�_]�]XY�]dhY�{dea�_̂Y�̂ỲYd�Ye�[̂�\Yg[]d_]d[\a�̀[\̀bkeYenS�TU�U��WXY�Z[\]̂_̀][̂�aX_bb�̀[hfbj�wd]X�_\e�gd�Y�\[]d̀Ya�̂Yzkd̂Ye�{j�_ffbd̀_{bY�b_wa}�a]_]k]Ya}�[̂ed\_\̀Ya}�̀[eYa}�k̂bYa�_\e�̂Ygkb_]d[\a}�_\e�b_wckb�[̂eŶa�[c�fk{bd̀�_k]X[̂d]dYa�_ffbd̀_{bY�][�fŶc[̂h_\̀Y�[c�]XY�l[̂mnS�TU�UT��c�]XY�Z[\]̂_̀][̂�fŶc[̂ha�l[̂m�m\[wd\g�d]�][�{Y�̀[\]̂_̂j�][�_ffbd̀_{bY�b_wa}�a]_]k]Ya}�[̂ed\_\̀Ya}�̀[eYa}�̂kbYa�_\e�̂Ygkb_]d[\a}�[̂�b_wckb�[̂eŶa�[c�fk{bd̀�_k]X[̂d]dYa}�]XY�Z[\]̂_̀][̂�aX_bb�_aakhY�_ff̂[f̂d_]Y�̂Yaf[\ad{dbd]j�c[̂�ak̀X�l[̂m�_\e�aX_bb�{Y_̂�]XY�̀[a]a�_]]̂d{k]_{bY�][�̀[̂̂ Ỳ]d[\nS�TU�UV���s��q�����r��s�s��s���s��t��s��c�]XY�Z[\]̂_̀][̂�Y\̀[k\]Ŷa�̀[\ed]d[\a�_]�]XY�ad]Y�]X_]�_̂Y��� �ak{ak̂c_̀Y�[̂�[]XŶwdaY�̀[\̀Y_bYe�fXjad̀_b�̀[\ed]d[\a�]X_]�edccŶ�h_]Ŷd_bbj�ĉ[h�]X[aY�d\ed̀_]Ye�d\�]XY�Z[\]̂_̀]�|[̀khY\]a�[̂��¡ �k\m\[w\�fXjad̀_b�̀[\ed]d[\a�[c�_\�k\kak_b�\_]k̂Y�]X_]�edccŶ�h_]Ŷd_bbj�ĉ[h�]X[aY�[̂ed\_̂dbj�c[k\e�][�Y~da]�_\e�gY\Ŷ_bbj�̂Ỳ[g\d¢Ye�_a�d\XŶY\]�d\�[̀\a]̂k̀]d[\�_̀]d�d]dYa�[c�]XY�̀X_̂_̀]Ŷ�f̂[�deYe�c[̂�d\�]XY�Z[\]̂_̀]�|[̀khY\]a}�]XY�Z[\]̂_̀][̂�aX_bb�f̂[hf]bj�f̂[�deY�\[]d̀Y�][�]XY�xw\Ŷ�_\e�]XY�ŷ X̀d]Ỳ]�{Yc[̂Y�̀[\ed]d[\a�_̂Y�eda]k̂{Ye�_\e�d\�\[�Y�Y\]�b_]Ŷ�]X_\����e_ja�_c]Ŷ�cd̂a]�[{aŶ�_\̀Y�[c�]XY�̀[\ed]d[\an�WXY�ŷ X̀d]Ỳ]�wdbb�f̂[hf]bj�d\�Ya]dg_]Y�ak̀X�̀[\ed]d[\a�_\e}�dc�]XY�ŷ X̀d]Ỳ]�eY]Ŷhd\Ya�]X_]�]XYj�edccŶ�h_]Ŷd_bbj�_\e�̀_kaY�_\�d\̀ Ŷ_aY�[̂�eỲ Ŷ_aY�d\�]XY�Z[\]̂_̀][̂ia�̀[a]�[c}�[̂�]dhY�̂Yzkd̂Ye�c[̂}�fŶc[̂h_\̀Y�[c�_\j�f_̂]�[c�]XY�l[̂m}�wdbb�̂Ỳ[hhY\e�]X_]�_\�Yzkd]_{bY�_e£ka]hY\]�{Y�h_eY�d\�]XY�Z[\]̂_̀]��kh�[̂�Z[\]̂_̀]�WdhY}�[̂�{[]Xn��c�]XY�ŷ X̀d]Ỳ]�eY]Ŷhd\Ya�]X_]�]XY�̀[\ed]d[\a�_]�]XY�ad]Y�_̂Y�\[]�h_]Ŷd_bbj�edccŶY\]�ĉ[h�]X[aY�d\ed̀_]Ye�d\�]XY�Z[\]̂_̀]�|[̀khY\]a�_\e�]X_]�\[�̀X_\gY�d\�]XY�]Ŷha�[c�]XY�Z[\]̂_̀]�da�£ka]dcdYe}�]XY�ŷ X̀d]Ỳ]�aX_bb�f̂[hf]bj�\[]dcj�]XY�xw\Ŷ�_\e�Z[\]̂_̀][̂}�a]_]d\g�]XY�̂Y_a[\an��c�Yd]XŶ�f_̂]j�edafk]Ya�]XY�ŷ X̀d]Ỳ]ia�eY]Ŷhd\_]d[\�[̂�Ŷ̀[hhY\e_]d[\}�]X_]�f_̂]j�h_j�ak{hd]�_�Zb_dh�_a�f̂[�deYe�d\�ŷ]d̀bY��¤nS�TU�Uo��c}�d\�]XY�̀[k̂aY�[c�]XY�l[̂m}�]XY�Z[\]̂_̀][̂�Y\̀[k\]Ŷa�Xkh_\�̂Yh_d\a�[̂�̂Ỳ[g\d¢Ya�]XY�Y~da]Y\̀Y�[c�{k̂d_b�h_̂mŶa}�_̂̀X_Y[b[gd̀_b�ad]Ya�[̂�wY]b_\ea�\[]�d\ed̀_]Ye�d\�]XY�Z[\]̂_̀]�|[̀khY\]a}�]XY�Z[\]̂_̀][̂�aX_bb�dhhYed_]Ybj�akafY\e�_\j�[fŶ_]d[\a�]X_]�w[kbe�_ccỲ]�]XYh�_\e�aX_bb�\[]dcj�]XY�xw\Ŷ�_\e�ŷ X̀d]Ỳ]n��f[\�̂ỲYdf]�[c�ak̀X�\[]d̀Y}�]XY�xw\Ŷ�aX_bb�f̂[hf]bj�]_mY�_\j�_̀]d[\�\ỲYaa_̂j�][�[{]_d\�g[�Ŷ\hY\]_b�_k]X[̂d¢_]d[\�̂Yzkd̂Ye�][�̂YakhY�]XY�[fŶ_]d[\an�WXY�Z[\]̂_̀][̂�aX_bb�̀[\]d\kY�][�akafY\e�ak̀X�[fŶ_]d[\a�k\]db�[]XŶwdaY�d\a]̂k̀]Ye�{j�]XY�xw\Ŷ�{k]�aX_bb�[̀\]d\kY�wd]X�_bb�[]XŶ�[fŶ_]d[\a�]X_]�e[�\[]�_ccỲ]�]X[aY�̂Yh_d\a�[̂�cY_]k̂Yan�¥YzkYa]a�c[̂�_e£ka]hY\]a�d\�]XY�Z[\]̂_̀]��kh�_\e�Z[\]̂_̀]�WdhY�_̂dad\g�ĉ[h�]XY�Y~da]Y\̀Y�[c�ak̀X�̂Yh_d\a�[̂�cY_]k̂Ya�h_j�{Y�h_eY�_a�f̂[�deYe�d\�ŷ]d̀bY��¤n
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S�TUV�WXXYZ[\]̂_S�TUVÙ�abc�defghijgeh�kbill�mfjlnoc�mf�gbc�defghijg�pnq�ill�illerifjck�kgigco�mf�gbc�defghijg�sejnqcfgkt�ugcqk�jevchco�wx�illerifjck�kbill�wc�knyylmco�zeh�knjb�iqenfgk�ifo�wx�knjb�ychkefk�eh�cfgmgmck�ik�gbc�{rfch�qix�omhcjg|�wng�gbc�defghijgeh�kbill�feg�wc�hc}nmhco�ge�cqylex�ychkefk�eh�cfgmgmck�ge�rbeq�gbc�defghijgeh�bik�hcikefiwlc�ew~cjgmeftS�TUVU���flckk�egbchrmkc�yhevmoco�mf�gbc�defghijg�sejnqcfgk|Ù illerifjck�kbill�jevch�gbc�jekg�ge�gbc�defghijgeh�ez�qigchmilk�ifo�c}nmyqcfg�oclmvchco�ig�gbc�kmgc�ifo�ill�hc}nmhco�gi�ck|�lckk�iyylmjiwlc�ghioc�omkjenfgk�U� defghijgeh�k�jekgk�zeh�nfleiomf��ifo�bifolmf��ig�gbc�kmgc|�liweh|�mfkgilligmef�jekgk|�evchbcio|�yhezmg|�ifo�egbch�c�ycfkck�jefgcqyligco�zeh�kgigco�illerifjc�iqenfgk�kbill�wc�mfjlnoco�mf�gbc�defghijg�pnq�wng�feg�mf�gbc�illerifjck��ifoUT rbcfcvch�jekgk�ihc�qehc�gbif�eh�lckk�gbif�illerifjck|�gbc�defghijg�pnq�kbill�wc�io~nkgco�ijjehomf�lx�wx�dbif�c�{hocht�abc�iqenfg�ez�gbc�dbif�c�{hoch�kbill�hczlcjg�����gbc�omzzchcfjc�wcgrccf�ijgnil�jekgk�ifo�gbc�illerifjck�nfoch�pcjgmef��t�t�t��ifo�����jbif�ck�mf�defghijgeh�k�jekgk�nfoch�pcjgmef��t�t�t�tS�TUVUT��igchmilk�ifo�c}nmyqcfg�nfoch�if�illerifjc�kbill�wc�kclcjgco�wx�gbc�{rfch�rmgb�hcikefiwlc�yheqygfckktS�TU�����̂��\�̂\�̂\�S�TU�Ù�abc�defghijgeh�kbill�cqylex�i�jeqycgcfg�knychmfgcfocfg�ifo�fcjckkihx�ikkmkgifgk�rbe�kbill�wc�mf�iggcfoifjc�ig�gbc��he~cjg�kmgc�onhmf��ychzehqifjc�ez�gbc��eh�t�abc�knychmfgcfocfg�kbill�hcyhckcfg�gbc�defghijgeh|�ifo�jeqqnfmjigmefk��mvcf�ge�gbc�knychmfgcfocfg�kbill�wc�ik�wmfomf��ik�mz��mvcf�ge�gbc�defghijgehtS�TU�U��abc�defghijgeh|�ik�keef�ik�yhijgmjiwlc�izgch�iriho�ez�gbc�defghijg|�kbill�fegmzx�gbc�{rfch�ifo��hjbmgcjg�ez�gbc�fiqc�ifo�}nilmzmjigmefk�ez�i�yheyekco�knychmfgcfocfgt��mgbmf����oixk�ez�hcjcmyg�ez�gbc�mfzehqigmef|�gbc��hjbmgcjg�qix�fegmzx�gbc�defghijgeh|�kgigmf��rbcgbch�gbc�{rfch�eh�gbc��hjbmgcjg�����bik�hcikefiwlc�ew~cjgmef�ge�gbc�yheyekco�knychmfgcfocfg�eh�����hc}nmhck�ioomgmefil�gmqc�zeh�hcvmcrt��imlnhc�ez�gbc��hjbmgcjg�ge�yhevmoc�fegmjc�rmgbmf�gbc����oix�ychmeo�kbill�jefkgmgngc�fegmjc�ez�fe�hcikefiwlc�ew~cjgmeftS�TU�UT�abc�defghijgeh�kbill�feg�cqylex�i�yheyekco�knychmfgcfocfg�ge�rbeq�gbc�{rfch�eh��hjbmgcjg�bik�qioc�hcikefiwlc�ifo�gmqclx�ew~cjgmeft�abc�defghijgeh�kbill�feg�jbif�c�gbc�knychmfgcfocfg�rmgbeng�gbc�{rfch�k�jefkcfg|�rbmjb�kbill�feg�nfhcikefiwlx�wc�rmgbbclo�eh�oclixcotS�TÙ���Y\��[]�Y��_��Y\_���]��Y\�[\���������[X��] ̂��X̂_S�TÙ�Ù�abc�defghijgeh|�yheqyglx�izgch�wcmf��irihoco�gbc�defghijg|�kbill�knwqmg�zeh�gbc�{rfch�k�ifo��hjbmgcjg�k�mfzehqigmef�i�defghijgeh�k�jefkghnjgmef�kjbconlc�zeh�gbc��eh�t�abc�kjbconlc�kbill�jefgimf�ocgiml�iyyheyhmigc�zeh�gbc��he~cjg|�mfjlnomf������gbc�oigc�ez�jeqqcfjcqcfg�ez�gbc��eh�|�mfgchmq�kjbconlc�qmlckgefc�oigck|�ifo�gbc�oigc�ez�pnwkgifgmil�deqylcgmef������if�iyyehgmefqcfg�ez�gbc��eh��wx�jefkghnjgmef�ijgmvmgx��ifo�����gbc�gmqc�hc}nmhco�zeh�jeqylcgmef�ez�cijb�yehgmef�ez�gbc��eh�t�abc�kjbconlc�kbill�yhevmoc�zeh�gbc�ehochlx�yhe�hckkmef�ez�gbc��eh��ge�jeqylcgmef�ifo�kbill�feg�c�jcco�gmqc�lmqmgk�jnhhcfg�nfoch�gbc�defghijg�sejnqcfgkt�abc�kjbconlc�kbill�wc�hcvmkco�ig�iyyheyhmigc�mfgchvilk�ik�hc}nmhco�wx�gbc�jefomgmefk�ez�gbc��eh��ifo��he~cjgtS�TÙ�U��abc�defghijgeh|�yheqyglx�izgch�wcmf��irihoco�gbc�defghijg�ifo�gbchcizgch�ik�fcjckkihx�ge�qimfgimf�i�jnhhcfg�knwqmggil�kjbconlc|�kbill�knwqmg�i�knwqmggil�kjbconlc�zeh�gbc��hjbmgcjg�k�iyyhevilt�abc��hjbmgcjg�k�iyyhevil�kbill�feg�wc�nfhcikefiwlx�oclixco�eh�rmgbbclot�abc�knwqmggil�kjbconlc�kbill�����wc�jeehomfigco�rmgb�gbc�defghijgeh�k�jefkghnjgmef�kjbconlc|�ifo�����iller�gbc��hjbmgcjg�hcikefiwlc�gmqc�ge�hcvmcr�knwqmggilkt�uz�gbc�defghijgeh�zimlk�ge�knwqmg�i�knwqmggil�kjbconlc|�eh�zimlk�ge�yhevmoc�knwqmggilk�mf�ijjehoifjc�rmgb�gbc�iyyhevco�knwqmggil�kjbconlc|�gbc�defghijgeh�kbill�feg�wc�cfgmglco�ge�ifx�mfjhcikc�mf�defghijg�pnq�eh�c�gcfkmef�ez�defghijg�amqc�wikco�ef�gbc�gmqc�hc}nmhco�zeh�hcvmcr�ez�knwqmggilktS�TÙ�UT�abc�defghijgeh�kbill�ychzehq�gbc��eh��mf��cfchil�ijjehoifjc�rmgb�gbc�qekg�hcjcfg�kjbconlck�knwqmggco�ge�gbc�{rfch�ifo��hjbmgcjgtS�TÙ̀�¡Y]��̂\�_�[\���[��X̂_�[��� ̂����̂abc�defghijgeh�kbill�qi�c�ivimliwlc|�ig�gbc��he~cjg�kmgc|�gbc�defghijg�sejnqcfgk|�mfjlnomf��dbif�c�{hochk|�defkghnjgmef�dbif�c�smhcjgmvck|�ifo�egbch��eomzmjigmefk|�mf��eeo�ehoch�ifo�qih�co�jnhhcfglx�ge�mfomjigc�zmclo�jbif�ck�ifo�kclcjgmefk�qioc�onhmf��jefkghnjgmef|�ifo�gbc�iyyhevco�pbey�shirmf�k|��heonjg�sigi|�piqylck|�ifo�kmqmlih�hc}nmhco�knwqmggilkt�abckc�kbill�wc�mf�clcjghefmj�zehq�eh�yiych�jeyx|�ivimliwlc�ge�gbc��hjbmgcjg�ifo�{rfch|�ifo�
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STUVWTXTS�YZ�Y[T�\X][VYT]Y�̂ZX�_̀abVYYcU�YZ�Y[T�defTX�̀gZf�]ZbgUTYVZf�Ẑ�Y[T�hZXi�c_�c�XT]ZXS�Ẑ�Y[T�hZXi�c_�]Zf_YX̀]YTSjk�lmno�pqrs�tuvwxyz{|�}ur~����tv�v�vy~�pv�s��{k�lmnomn��[Zg��XceVf�_�cXT�SXceVf�_��SVc�Xcb_��_][TS̀UT_��cfS�ZY[TX�ScYc�_gT]VcUU��gXTgcXTS�̂ZX�Y[T�hZXi�a��Y[T��ZfYXc]YZX�ZX�c��̀a]ZfYXc]YZX���̀a�_̀a]ZfYXc]YZX��bcf̀ ĉ]ỲXTX��_̀ggUVTX��ZX�SV_YXVàYZX�YZ�VUÙ_YXcYT�_ZbT�gZXYVZf�Ẑ�Y[T�hZXijk�lmnomo��XZS̀]Y��cYc�cXT�VUÙ_YXcYVZf_��_YcfScXS�_][TS̀UT_��gTX̂ZXbcf]T�][cXY_��Vf_YX̀]YVZf_��aXZ][̀XT_��SVc�Xcb_��cfS�ZY[TX�Vf̂ZXbcYVZf�̂̀XfV_[TS�a��Y[T��ZfYXc]YZX�YZ�VUÙ_YXcYT�bcYTXVcU_�ZX�T�̀VgbTfY�̂ZX�_ZbT�gZXYVZf�Ẑ�Y[T�hZXijk�lmnoml��cbgUT_�cXT�g[�_V]cU�T�cbgUT_�Y[cY�VUÙ_YXcYT�bcYTXVcU_��T�̀VgbTfY��ZX�eZXibcf_[Vg��cfS�T_YcaUV_[�_YcfScXS_�a��e[V][�Y[T�hZXi�eVUU�aT��̀S�TSjk�lmnom���[Zg��XceVf�_���XZS̀]Y��cYc���cbgUT_��cfS�_VbVUcX�_̀abVYYcU_�cXT�fZY��ZfYXc]Y��Z]̀bTfY_j��[TVX�g̀XgZ_T�V_�YZ�STbZf_YXcYT�[Ze�Y[T��ZfYXc]YZX�gXZgZ_T_�YZ�]Zf̂ZXb�YZ�Y[T�Vf̂ZXbcYVZf��VWTf�cfS�Y[T�ST_V�f�]Zf]TgY�T�gXT__TS�Vf�Y[T��ZfYXc]Y��Z]̀bTfY_�̂ZX�Y[Z_T�gZXYVZf_�Ẑ�Y[T�hZXi�̂ZX�e[V][�Y[T��ZfYXc]Y��Z]̀bTfY_�XT�̀VXT�_̀abVYYcU_j��TWVTe�a��Y[T�\X][VYT]Y�V_�_̀a�T]Y�YZ�Y[T�UVbVYcYVZf_�Ẑ��T]YVZf��j�j�j��f̂ZXbcYVZfcU�_̀abVYYcU_�̀gZf�e[V][�Y[T�\X][VYT]Y�V_�fZY�T�gT]YTS�YZ�YciT�XT_gZf_VWT�c]YVZf�bc��aT�_Z�VSTfYV̂VTS�Vf�Y[T��ZfYXc]Y��Z]̀bTfY_j��̀abVYYcU_�Y[cY�cXT�fZY�XT�̀VXTS�a��Y[T��ZfYXc]Y��Z]̀bTfY_�bc��aT�XTỲXfTS�a��Y[T�\X][VYT]Y�eVY[Z̀Y�c]YVZfjk�lmnom���[T��ZfYXc]YZX�_[cUU�XTWVTe�̂ZX�]ZbgUVcf]T�eVY[�Y[T��ZfYXc]Y��Z]̀bTfY_��cggXZWT��cfS�_̀abVY�YZ�Y[T�\X][VYT]Y���[Zg��XceVf�_���XZS̀]Y��cYc���cbgUT_��cfS�_VbVUcX�_̀abVYYcU_�XT�̀VXTS�a��Y[T��ZfYXc]Y��Z]̀bTfY_��Vf�c]]ZXScf]T�eVY[�Y[T�_̀abVYYcU�_][TS̀UT�cggXZWTS�a��Y[T�\X][VYT]Y�ZX��Vf�Y[T�ca_Tf]T�Ẑ�cf�cggXZWTS�_̀abVYYcU�_][TS̀UT��eVY[�XTc_ZfcaUT�gXZbgYfT__�cfS�Vf�_̀][�_T�̀Tf]T�c_�YZ�]c̀_T�fZ�STUc��Vf�Y[T�hZXi�ZX�Vf�Y[T�c]YVWVYVT_�Ẑ�Y[T�defTX�ZX�Ẑ��TgcXcYT��ZfYXc]YZX_jk�lmnom�����_̀abVYYVf���[Zg��XceVf�_���XZS̀]Y��cYc���cbgUT_��cfS�_VbVUcX�_̀abVYYcU_��Y[T��ZfYXc]YZX�XTgXT_TfY_�YZ�Y[T�defTX�cfS�\X][VYT]Y�Y[cY�Y[T��ZfYXc]YZX�[c_�����XTWVTeTS�cfS�cggXZWTS�Y[Tb������STYTXbVfTS�cfS�WTXV̂VTS�bcYTXVcU_��̂VTUS�bTc_̀XTbTfY_�cfS�̂VTUS�]Zf_YX̀]YVZf�]XVYTXVc�XTUcYTS�Y[TXTYZ��ZX�eVUU�SZ�_Z��cfS�����][T]iTS�cfS�]ZZXSVfcYTS�Y[T�Vf̂ZXbcYVZf�]ZfYcVfTS�eVY[Vf�_̀][�_̀abVYYcU_�eVY[�Y[T�XT�̀VXTbTfY_�Ẑ�Y[T�hZXi�cfS�Ẑ�Y[T��ZfYXc]Y��Z]̀bTfY_jk�lmnom���[T��ZfYXc]YZX�_[cUU�gTX̂ZXb�fZ�gZXYVZf�Ẑ�Y[T�hZXi�̂ZX�e[V][�Y[T��ZfYXc]Y��Z]̀bTfY_�XT�̀VXT�_̀abVYYcU�cfS�XTWVTe�Ẑ��[Zg��XceVf�_���XZS̀]Y��cYc���cbgUT_��ZX�_VbVUcX�_̀abVYYcU_��̀fYVU�Y[T�XT_gT]YVWT�_̀abVYYcU�[c_�aTTf�cggXZWTS�a��Y[T�\X][VYT]Yjk�lmnom���[T�hZXi�_[cUU�aT�Vf�c]]ZXScf]T�eVY[�cggXZWTS�_̀abVYYcU_�T�]TgY�Y[cY�Y[T��ZfYXc]YZX�_[cUU�fZY�aT�XTUVTWTS�Ẑ�XT_gZf_VaVUVY��̂ZX�STWVcYVZf_�̂XZb�Y[T�XT�̀VXTbTfY_�Ẑ�Y[T��ZfYXc]Y��Z]̀bTfY_�a��Y[T�\X][VYT]Y _�cggXZWcU�Ẑ��[Zg��XceVf�_���XZS̀]Y��cYc���cbgUT_��ZX�_VbVUcX�_̀abVYYcU_��̀fUT__�Y[T��ZfYXc]YZX�[c_�_gT]V̂V]cUU��fZYV̂VTS�Y[T�\X][VYT]Y�Ẑ�_̀][�STWVcYVZf�cY�Y[T�YVbT�Ẑ�_̀abVYYcU�cfS�����Y[T�\X][VYT]Y�[c_��VWTf�eXVYYTf�cggXZWcU�YZ�Y[T�_gT]V̂V]�STWVcYVZf�c_�c�bVfZX�][cf�T�Vf�Y[T�hZXi��ZX�����c��[cf�T�dXSTX�ZX��Zf_YX̀]YVZf��[cf�T��VXT]YVWT�[c_�aTTf�V__̀TS�c̀Y[ZXV¡Vf��Y[T�STWVcYVZfj��[T��ZfYXc]YZX�_[cUU�fZY�aT�XTUVTWTS�Ẑ�XT_gZf_VaVUVY��̂ZX�TXXZX_�ZX�ZbV__VZf_�Vf��[Zg��XceVf�_���XZS̀]Y��cYc���cbgUT_��ZX�_VbVUcX�_̀abVYYcU_��a��Y[T�\X][VYT]Y _�cggXZWcU�Y[TXTẐjk�lmnom¢��[T��ZfYXc]YZX�_[cUU�SVXT]Y�_gT]V̂V]�cYYTfYVZf��Vf�eXVYVf��ZX�Zf�XT_̀abVYYTS��[Zg��XceVf�_���XZS̀]Y��cYc���cbgUT_��ZX�_VbVUcX�_̀abVYYcU_��YZ�XTWV_VZf_�ZY[TX�Y[cf�Y[Z_T�XT�̀T_YTS�a��Y[T�\X][VYT]Y�Zf�gXTWVZ̀_�_̀abVYYcU_j��f�Y[T�ca_Tf]T�Ẑ�_̀][�fZYV]T��Y[T�\X][VYT]Y _�cggXZWcU�Ẑ�c�XT_̀abV__VZf�_[cUU�fZY�cggU��YZ�_̀][�XTWV_VZf_jk�lmnomn£��[T��ZfYXc]YZX�_[cUU�fZY�aT�XT�̀VXTS�YZ�gXZWVST�gXẐT__VZfcU�_TXWV]T_�Y[cY�]Zf_YVỲYT�Y[T�gXc]YV]T�Ẑ�cX][VYT]ỲXT�ZX�Tf�VfTTXVf��̀fUT__�_̀][�_TXWV]T_�cXT�_gT]V̂V]cUU��XT�̀VXTS�a��Y[T��ZfYXc]Y��Z]̀bTfY_�̂ZX�c�gZXYVZf�Ẑ�Y[T�hZXi�ZX�̀fUT__�Y[T��ZfYXc]YZX�fTTS_�YZ�gXZWVST�_̀][�_TXWV]T_�Vf�ZXSTX�YZ�]cXX��Z̀Y�Y[T��ZfYXc]YZX _�XT_gZf_VaVUVYVT_�ẐX�]Zf_YX̀]YVZf�bTcf_��bTY[ZS_��YT][fV�̀T_��_T�̀Tf]T_��cfS�gXZ]TS̀XT_j��[T��ZfYXc]YZX�_[cUU�fZY�aT�XT�̀VXTS�YZ�gXZWVST�gXẐT__VZfcU�_TXWV]T_�Vf�WVZUcYVZf�Ẑ�cggUV]caUT�Ucejk�lmnomn£mn��̂�gXẐT__VZfcU�ST_V�f�_TXWV]T_�ZX�]TXYV̂V]cYVZf_�a��c�ST_V�f�gXẐT__VZfcU�XTUcYTS�YZ�_�_YTb_��bcYTXVcU_��ZX�T�̀VgbTfY�cXT�_gT]V̂V]cUU��XT�̀VXTS�Ẑ�Y[T��ZfYXc]YZX�a��Y[T��ZfYXc]Y��Z]̀bTfY_��Y[T�defTX�cfS�Y[T�\X][VYT]Y�eVUU�
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RSTU�VST�WXUTY�Z[[T\V]�VST�Z]]̂_Ù TUV�ab�Z�]cd[aUVYZ[V�Z_YTT̀TUVe�VST�WXUTY�Z]]c̀ T]�VST�faUVYZ[VaYg]�Ŷ_SV]�ZUh�adî_ZV̂aU]�cUhTY�VST�]cd[aUVYZ[Vjk�lmnmo�p\aU�]c[S�Z]]̂_Ù TUVe�̂b�VST�RaYq�SZ]�dTTU�]c]\TUhTh�baY�̀aYT�VSZU�rs�hZt]e�VST�ucd[aUVYZ[VaYg]�[à \TU]ZV̂aU�]SZii�dT�TvĉVZdit�Zhwc]VTh�baY�̂U[YTZ]T]�̂U�[a]V�YT]ciV̂U_�bYà �VST�]c]\TU]̂aUjk�lmnmx�p\aU�Z]]̂_Ù TUV�Va�VST�WXUTY�cUhTY�VŜ]�uT[V̂aU�yjze�VST�WXUTY�̀Zt�bcYVSTY�Z]]̂_U�VST�]cd[aUVYZ[V�Va�Z�]c[[T]]aY�[aUVYZ[VaY�aY�aVSTY�TUV̂Vtj�{b�VST�WXUTY�Z]]̂_U]�VST�]cd[aUVYZ[V�Va�Z�]c[[T]]aY�[aUVYZ[VaY�aY�aVSTY�TUV̂Vte�VST�WXUTY�]SZii�UT|TYVSTiT]]�YT̀ ẐU�iT_Ziit�YT]\aU]̂diT�baY�Zii�ab�VST�]c[[T]]aY�[aUVYZ[VaYg]�adî_ZV̂aU]�cUhTY�VST�]cd[aUVYZ[Vj}~���������������~��������������~��~�������}~}�������~}���~�k��m����������~������������������������������������}�����������������������k��m�m�� ST�VTỲ�¡uT\ZYZVT�faUVYZ[VaY¢]£¡�]SZii�̀TZU�aVSTY�[aUVYZ[VaY]�YTVẐUTh�dt�VST�WXUTY�cUhTY�]T\ZYZVT�Z_YTT̀TUV]j� ST�WXUTY�YT]TY|T]�VST�Ŷ_SV�Va�\TYbaỲ�[aU]VYc[V̂aU�aY�a\TYZV̂aU]�YTiZVTh�Va�VST�¤YawT[V�X̂VS�VST�WXUTYg]�aXU�baY[T]e�ZUh�X̂VS�uT\ZYZVT�faUVYZ[VaY]�YTVẐUTh�cUhTY�faUĥV̂aU]�ab�VST�faUVYZ[V�]cd]VZUV̂Ziit�]̂̀ îZY�Va�VSa]T�ab�VŜ]�faUVYZ[Ve�̂U[icĥU_�VSa]T�\Ya|̂]̂aU]�ab�VST�faUĥV̂aU]�ab�VST�faUVYZ[V�YTiZVTh�Va�̂U]cYZU[T�ZUh�XẐ|TY�ab�]cdYa_ZV̂aUjk��m�mo�RSTU�]T\ZYZVT�[aUVYZ[V]�ZYT�ZXZYhTh�baY�ĥbbTYTUV�\aYV̂aU]�ab�VST�¤YawT[V�aY�aVSTY�[aU]VYc[V̂aU�aY�a\TYZV̂aU]�aU�VST�]̂VTe�VST�VTỲ�¡faUVYZ[VaY¡�̂U�VST�faUVYZ[V�¥a[c̀ TUV]�̂U�TZ[S�[Z]T�]SZii�̀TZU�VST�faUVYZ[VaY�XSa�T¦T[cVT]�TZ[S�]T\ZYZVT�WXUTY§faUVYZ[VaY�̈_YTT̀TUVjk��m�mx� ST�WXUTY�]SZii�\Ya|̂hT�baY�[aaYĥUZV̂aU�ab�VST�Z[V̂|̂V̂T]�ab�VST�WXUTYg]�aXU�baY[T]�ZUh�ab�TZ[S�uT\ZYZVT�faUVYZ[VaY�X̂VS�VST�RaYq�ab�VST�faUVYZ[VaYe�XSa�]SZii�[aa\TYZVT�X̂VS�VST̀j� ST�faUVYZ[VaY�]SZii�\ZYV̂[̂\ZVT�X̂VS�ZUt�uT\ZYZVT�faUVYZ[VaY]�ZUh�VST�WXUTY�̂U�YT|̂TX̂U_�VST̂Y�[aU]VYc[V̂aU�][SThciT]j� ST�faUVYZ[VaY�]SZii�̀ZqT�ZUt�YT|̂]̂aU]�Va�̂V]�[aU]VYc[V̂aU�][SThciT�hTT̀Th�UT[T]]ZYt�ZbVTY�Z�wâUV�YT|̂TX�ZUh�̀cVcZi�Z_YTT̀TUVj� ST�[aU]VYc[V̂aU�][SThciT]�]SZii�VSTU�[aU]V̂VcVT�VST�][SThciT]�Va�dT�c]Th�dt�VST�faUVYZ[VaYe�uT\ZYZVT�faUVYZ[VaY]e�ZUh�VST�WXUTY�cUV̂i�]cd]TvcTUVit�YT|̂]Thjk��m�mn�pUiT]]�aVSTYX̂]T�\Ya|̂hTh�̂U�VST�faUVYZ[V�¥a[c̀ TUV]e�XSTU�VST�WXUTY�\TYbaỲ]�[aU]VYc[V̂aU�aY�a\TYZV̂aU]�YTiZVTh�Va�VST�¤YawT[V�X̂VS�VST�WXUTYg]�aXU�baY[T]�aY�X̂VS�uT\ZYZVT�faUVYZ[VaY]e�VST�WXUTY�aY�̂V]�uT\ZYZVT�faUVYZ[VaY]�]SZii�SZ|T�VST�]Z̀T�adî_ZV̂aU]�ZUh�Ŷ_SV]�VSZV�VST�faUVYZ[VaY�SZ]�cUhTY�VST�faUĥV̂aU]�ab�VST�faUVYZ[Ve�̂U[icĥU_e�X̂VSacV�T¦[icĥU_�aVSTY]e�VSa]T�]VZVTh�̂U�̈YV̂[iT�re�VŜ]�̈YV̂[iT�©e�ZUh�̈YV̂[iT]�ªse�ªªe�ZUh�ª«jk��mo�¬����­�~�������®�­��̄k��mom�� ST�faUVYZ[VaY�]SZii�ZbbaYh�VST�WXUTY�ZUh�uT\ZYZVT�faUVYZ[VaY]�YTZ]aUZdiT�a\\aYVcÛVt�baY�̂UVYahc[V̂aU�ZUh�]VaYZ_T�ab�VST̂Y�̀ZVTŶZi]�ZUh�Tvĉ\̀ TUV�ZUh�\TYbaỲZU[T�ab�VST̂Y�Z[V̂|̂V̂T]e�ZUh�]SZii�[aUUT[V�ZUh�[aaYĥUZVT�VST�faUVYZ[VaYg]�[aU]VYc[V̂aU�ZUh�a\TYZV̂aU]�X̂VS�VST̂Y]�Z]�YTvĉYTh�dt�VST�faUVYZ[V�¥a[c̀ TUV]jk��momo�{b�\ZYV�ab�VST�faUVYZ[VaYg]�RaYq�hT\TUh]�baY�\Ya\TY�T¦T[cV̂aU�aY�YT]ciV]�c\aU�[aU]VYc[V̂aU�aY�a\TYZV̂aU]�dt�VST�WXUTY�aY�Z�uT\ZYZVT�faUVYZ[VaYe�VST�faUVYZ[VaY�]SZiie�\ŶaY�Va�\Ya[TTĥU_�X̂VS�VSZV�\aYV̂aU�ab�VST�RaYqe�\Yà \Vit�UaV̂bt�VST�̈Y[ŜVT[V�ab�Z\\ZYTUV�ĥ][YT\ZU[̂T]�aY�hTbT[V]�̂U�VST�[aU]VYc[V̂aU�aY�a\TYZV̂aU]�dt�VST�WXUTY�aY�uT\ZYZVT�faUVYZ[VaY�VSZV�Xacih�YTUhTY�̂V�cU]ĉVZdiT�baY�\Ya\TY�T¦T[cV̂aU�ZUh�YT]ciV]�ab�VST�faUVYZ[VaYg]�RaYqj�°ẐicYT�ab�VST�faUVYZ[VaY�Va�UaV̂bt�VST�̈Y[ŜVT[V�ab�Z\\ZYTUV�ĥ][YT\ZU[̂T]�aY�hTbT[V]�\ŶaY�Va�\Ya[TTĥU_�X̂VS�VST�RaYq�]SZii�[aU]V̂VcVT�ZU�Z[qUaXiTh_̀ TUV�VSZV�VST�WXUTYg]�aY�uT\ZYZVT�faUVYZ[VaYg]�[à \iTVTh�aY�\ZYV̂Ziit�[à \iTVTh�[aU]VYc[V̂aU�̂]�b̂V�ZUh�\Ya\TY�Va�YT[T̂|T�VST�faUVYZ[VaYg]�RaYqj� ST�faUVYZ[VaY�]SZii�UaV�dT�YT]\aU]̂diT�baY�ĥ][YT\ZU[̂T]�aY�hTbT[V]�̂U�VST�[aU]VYc[V̂aU�aY�a\TYZV̂aU]�dt�VST�WXUTY�aY�uT\ZYZVT�faUVYZ[VaY�VSZV�ZYT�UaV�Z\\ZYTUVjk��momx� ST�faUVYZ[VaY�]SZii�YT̂̀ dcY]T�VST�WXUTY�baY�[a]V]�VST�WXUTY�̂U[cY]�VSZV�ZYT�\ZtZdiT�Va�Z�uT\ZYZVT�faUVYZ[VaY�dT[Zc]T�ab�VST�faUVYZ[VaYg]�hTiZt]e�̂̀ \Ya\TYit�V̂̀ Th�Z[V̂|̂V̂T]�aY�hTbT[V̂|T�[aU]VYc[V̂aUj� ST�WXUTY�]SZii�dT�YT]\aU]̂diT�Va�VST�faUVYZ[VaY�baY�[a]V]�VST�faUVYZ[VaY�̂U[cY]�dT[Zc]T�ab�Z�uT\ZYZVT�faUVYZ[VaYg]�hTiZt]e�̂̀ \Ya\TYit�V̂̀ Th�Z[V̂|̂V̂T]e�hZ̀Z_T�Va�VST�RaYq�aY�hTbT[V̂|T�[aU]VYc[V̂aUjk��momn� ST�faUVYZ[VaY�]SZii�\Yà \Vit�YT̀Tht�hZ̀Z_T�VSZV�VST�faUVYZ[VaY�XYaU_bciit�[Zc]T]�Va�[à \iTVTh�aY�\ZYV̂Ziit�[à \iTVTh�[aU]VYc[V̂aU�aY�Va�\Ya\TYVt�ab�VST�WXUTY�aY�uT\ZYZVT�faUVYZ[VaY�Z]�\Ya|̂hTh�̂U�uT[V̂aU�ªsj«jyj
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R�STUTV�WXY�Z[\Y]�̂\_�Ŷ X̀�aYb̂]̂cY�de\c]̂̀ce]�fX̂gg�X̂hY�cXY�f̂iY�]Yfbe\fjkjgjcjYf�le]�̀mccj\n�̂\_�b̂c̀Xj\n�̂f�̂]Y�_Yf̀]jkY_�le]�cXY�de\c]̂̀ce]�j\�aỲcje\�opqrpR�STs�tuvwxyz�{|}~�������w�v����l�̂�_jfbmcY�̂]jfYf�̂ie\n�cXY�de\c]̂̀ce]��aYb̂]̂cY�de\c]̂̀ce]f��̂\_�cXY�Z[\Y]�̂f�ce�cXY�]Yfbe\fjkjgjc��m\_Y]�cXYj]�]YfbỲcjhY�̀e\c]̂̀cf�le]�îj\ĉj\j\n�cXY�b]YijfYf�̂\_�fm]]em\_j\n�̂]Ŷ�l]YY�l]ei�[̂fcY�îcY]ĵgf�̂\_�]mkkjfX��cXY�Z[\Y]�î��̀gŶ\�mb�̂\_�cXY��]̀XjcỲc�[jgg�̂ggè ĉY�cXY�̀efc�̂ie\n�cXefY�]Yfbe\fjkgYp�{��������������������������t{�R��T���wvwx��R��T�T��dX̂\nYf�j\�cXY��e]��î��kY�̂̀ èibgjfXY_�̂lcY]�Y�Ỳmcje\�el�cXY�de\c]̂̀c��̂\_�[jcXemc�j\ĥgj_̂cj\n�cXY�de\c]̂̀c��k��dX̂\nY�Z]_Y]��de\fc]m̀cje\�dX̂\nY��j]ỲcjhY�e]�e]_Y]�le]�̂�ij\e]�̀X̂\nY�j\�cXY��e]���fmk�Ỳc�ce�cXY�gjijĉcje\f�fĉcY_�j\�cXjf��]cj̀gY���̂\_�YgfY[XY]Y�j\�cXY�de\c]̂̀c��èmiY\cfpR��T�TU���dX̂\nY�Z]_Y]�fX̂gg�kY�k̂fY_�mbe\�̂n]YYiY\c�̂ie\n�cXY�Z[\Y]��de\c]̂̀ce]��̂\_��]̀XjcỲcp���de\fc]m̀cje\�dX̂\nY��j]ỲcjhY�]Y�mj]Yf�̂n]YYiY\c�k��cXY�Z[\Y]�̂\_��]̀XjcỲc�̂\_�î��e]�î��\ec�kY�̂n]YY_�ce�k��cXY�de\c]̂̀ce]p��\�e]_Y]�le]�̂�ij\e]�̀X̂\nY�j\�cXY��e]��î��kY�jffmY_�k��cXY��]̀XjcỲc�̂ge\YpR��T�Ts�dX̂\nYf�j\�cXY��e]��fX̂gg�kY�bY]le]iY_�m\_Y]�̂bbgj̀̂kgY�b]ehjfje\f�el�cXY�de\c]̂̀c��èmiY\cfp�WXY�de\c]̂̀ce]�fX̂gg�b]èYY_�b]eibcg��[jcX�̀X̂\nYf�j\�cXY��e]���m\gYff�ecXY][jfY�b]ehj_Y_�j\�cXY�dX̂\nY�Z]_Y]��de\fc]m̀cje\�dX̂\nY��j]ỲcjhY��e]�e]_Y]�le]�̂�ij\e]�̀X̂\nY�j\�cXY��e]�pR��TU��~�v}w�tx�wxzR��TUT����dX̂\nY�Z]_Y]�jf�̂�[]jccY\�j\fc]miY\c�b]Yb̂]Y_�k��cXY��]̀XjcỲc�̂\_�fjn\Y_�k��cXY�Z[\Y]��de\c]̂̀ce]��̂\_��]̀XjcỲc�fĉcj\n�cXYj]�̂n]YYiY\c�mbe\�̂gg�el�cXY�legge[j\n�T� WXY�̀X̂\nY�j\�cXY��e]� TU WXY�̂iem\c�el�cXY�̂_�mfciY\c��jl�̂\���j\�cXY�de\c]̂̀c�ami �̂\_Ts WXY�Y�cY\c�el�cXY�̂_�mfciY\c��jl�̂\���j\�cXY�de\c]̂̀c�WjiYpR��Ts���vz�x¡¢�|�v��~�v}w�£|xw¢�|¤wzR��TsT����de\fc]m̀cje\�dX̂\nY��j]ỲcjhY�jf�̂�[]jccY\�e]_Y]�b]Yb̂]Y_�k��cXY��]̀XjcỲc�̂\_�fjn\Y_�k��cXY�Z[\Y]�̂\_��]̀XjcỲc��_j]Ỳcj\n�̂�̀X̂\nY�j\�cXY��e]��b]je]�ce�̂n]YYiY\c�e\�̂_�mfciY\c��jl�̂\���j\�cXY�de\c]̂̀c�ami�e]�de\c]̂̀c�WjiY��e]�kecXp�WXY�Z[\Y]�î��k��de\fc]m̀cje\�dX̂\nY��j]ỲcjhY��[jcXemc�j\ĥgj_̂cj\n�cXY�de\c]̂̀c��e]_Y]�̀X̂\nYf�j\�cXY��e]��[jcXj\�cXY�nY\Y]̂g�f̀ebY�el�cXY�de\c]̂̀c�̀e\fjfcj\n�el�̂__jcje\f��_YgYcje\f��e]�ecXY]�]Yhjfje\f��cXY�de\c]̂̀c�ami�̂\_�de\c]̂̀c�WjiY�kYj\n�̂_�mfcY_�̂̀ è]_j\ng�pR��TsTU���de\fc]m̀cje\�dX̂\nY��j]ỲcjhY�fX̂gg�kY�mfY_�j\�cXY�̂kfY\̀Y�el�ceĉg�̂n]YYiY\c�e\�cXY�cY]if�el�̂�dX̂\nY�Z]_Y]pR��TsTs��l�cXY�de\fc]m̀cje\�dX̂\nY��j]ỲcjhY�b]ehj_Yf�le]�̂\�̂_�mfciY\c�ce�cXY�de\c]̂̀c�ami��cXY�̂_�mfciY\c�fX̂gg�kY�k̂fY_�e\�e\Y�el�cXY�legge[j\n�iYcXe_f�T� ¥mcm̂g�̂̀ Ỳbĉ\̀Y�el�̂�gmib�fmi�b]ebY]g��jcYij¦Y_�̂\_�fmbbe]cY_�k��fmllj̀jY\c�fmkfĉ\cĵcj\n�_̂ĉ�ce�bY]ijc�Yĥgm̂cje\ TU §\jc�b]j̀Yf�fĉcY_�j\�cXY�de\c]̂̀c��èmiY\cf�e]�fmkfY�mY\cg��̂n]YY_�mbe\ Ts defc�ce�kY�_YcY]ij\Y_�j\�̂�î\\Y]�̂n]YY_�mbe\�k��cXY�b̂]cjYf�̂\_�̂�imcm̂gg��̂̀ ỲbĉkgY�lj�Y_�e]�bY]̀Y\ĉnY�lYY �e]T̈ �f�b]ehj_Y_�j\�aỲcje\��poprpR��TsT̈��l�cXY�de\c]̂̀ce]�_eYf�\ec�]Yfbe\_�b]eibcg��e]�_jf̂n]YYf�[jcX�cXY�iYcXe_�le]�̂_�mfciY\c�j\�cXY�de\c]̂̀c�ami��cXY��]̀XjcỲc�fX̂gg�_YcY]ij\Y�cXY�̂_�mfciY\c�e\�cXY�k̂fjf�el�]Ŷfe\̂kgY�Y�bY\_jcm]Yf�̂\_�f̂hj\nf�el�cXefY�bY]le]ij\n�cXY��e]��̂cc]jkmĉkgY�ce�cXY�̀X̂\nY��j\̀gm_j\n��j\�̀̂fY�el�̂\�j\̀]ŶfY�j\�cXY�de\c]̂̀c�ami��̂\�̂iem\c�le]�ehY]XŶ_�̂\_�b]eljc�̂f�fYc�le]cX�j\�cXY��n]YYiY\c��e]�jl�\e�fm̀X�̂iem\c�jf�fYc�le]cX�j\�cXY��n]YYiY\c��̂�]Ŷfe\̂kgY�̂iem\cp��\�fm̀X�`̂fY��̂\_�̂gfe�m\_Y]�aỲcje\��popopo��cXY�de\c]̂̀ce]�fX̂gg��YYb�̂\_�b]YfY\c��j\�fm̀X�le]i�̂f�cXY��]̀XjcỲc�î��b]Yf̀]jkY��̂\�jcYij¦Y_�̂̀ èm\cj\n�cenYcXY]�[jcX�̂bb]eb]ĵcY�fmbbe]cj\n�_̂ĉp�§\gYff�ecXY][jfY�b]ehj_Y_�j\�cXY�de\c]̂̀c��èmiY\cf��̀efcf�le]�cXY�bm]befYf�el�cXjf�aỲcje\��popr�fX̂gg�kY�gjijcY_�ce�cXY�legge[j\n�
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ST UVWXW�VY�Z[\V]̂�_̀aZbc_̀d�[eeZ_a[\Zf�e[g]VZZ�X[hfŴ�Y]_̀df�\f̀fY_XW�]fib_]fc�\g�[d]ffjf̀X�V]�abWXVĵ�kV]lf]Wm�aVjef̀W[X_V̀�_̀Wb][̀af̂�[̀c�VXnf]�fjeZVgff�aVWXW�[ee]Vofc�\g�Xnf�p]an_XfaXqSr UVWXW�VY�j[Xf]_[ZŴ�WbeeZ_fŴ�[̀c�fib_ejf̀X̂�_̀aZbc_̀d�aVWX�VY�X][̀WeV]X[X_V̀ �̂knfXnf]�_̀aV]eV][Xfc�V]�aV̀WbjfcqSs tf̀X[Z�aVWXW�VY�j[an_̀f]g�[̀c�fib_ejf̀X̂�fhaZbW_of�VY�n[̀c�XVVZŴ�knfXnf]�]f̀Xfc�Y]Vj�Xnf�UV̀X][aXV]�V]�VXnf]WqSu UVWXW�VY�e]fj_bjW�YV]�[ZZ�\V̀cW�[̀c�_̀Wb][̀af̂�ef]j_X�YffŴ�[̀c�W[ZfŴ�bWf̂�V]�W_j_Z[]�X[hfŴ�c_]faXZg�]fZ[Xfc�XV�Xnf�an[̀dfq�[̀cSv UVWXW�VY�Wbef]o_W_V̀�[̀c�Y_fZc�VYY_af�ef]WV̀ f̀Z�c_]faXZg�[XX]_\bX[\Zf�XV�Xnf�an[̀dfwx�ySsSv�zY�Xnf�UV̀X][aXV]�c_W[d]ffW�k_Xn�Xnf�[c{bWXjf̀X�_̀�Xnf�UV̀X][aX�|_jf̂�Xnf�UV̀X][aXV]�j[g�j[lf�[�UZ[_j�_̀�[aaV]c[̀af�k_Xn�[eeZ_a[\Zf�e]Vo_W_V̀W�VY�p]X_aZf�}~wx�ySsS���eV̀�]faf_eX�VY�[�UV̀WX]baX_V̀�Un[̀df��_]faX_of̂�Xnf�UV̀X][aXV]�Wn[ZZ�e]VjeXZg�e]Vaffc�k_Xn�Xnf�an[̀df�_̀�Xnf��V]l�_̀oVZofc�[̀c�[co_Wf�Xnf�p]an_XfaX�VY�Xnf�UV̀X][aXV]mW�[d]ffjf̀X�V]�c_W[d]ffjf̀X�k_Xn�Xnf�jfXnVĉ�_Y�[̀ĝ�e]Vo_cfc�_̀�Xnf�UV̀WX]baX_V̀�Un[̀df��_]faX_of�YV]�cfXf]j_̀_̀d�Xnf�e]VeVWfc�[c{bWXjf̀X�_̀�Xnf�UV̀X][aX��bj�V]�UV̀X][aX�|_jfwx�ySsSy�p�UV̀WX]baX_V̀�Un[̀df��_]faX_of�W_d̀fc�\g�Xnf�UV̀X][aXV]�_̀c_a[XfW�Xnf�UV̀X][aXV]mW�[d]ffjf̀X�Xnf]fk_Xn̂�_̀aZbc_̀d�[c{bWXjf̀X�_̀�UV̀X][aX��bj�[̀c�UV̀X][aX�|_jf�V]�Xnf�jfXnVc�YV]�cfXf]j_̀_̀d�Xnfjw��ban�[d]ffjf̀X�Wn[ZZ�\f�fYYfaX_of�_jjfc_[XfZg�[̀c�Wn[ZZ�\f�]faV]cfc�[W�[�Un[̀df��]cf]wx�ySsS��|nf�[jVb̀X�VY�a]fc_X�XV�\f�[ZZVkfc�\g�Xnf�UV̀X][aXV]�XV�Xnf��k̀f]�YV]�[�cfZfX_V̀�V]�an[̀df�Xn[X�]fWbZXW�_̀�[�̀fX�cfa]f[Wf�_̀�Xnf�UV̀X][aX��bj�Wn[ZZ�\f�[aXb[Z�̀fX�aVWX�[W�aV̀Y_]jfc�\g�Xnf�p]an_XfaXw��nf̀�\VXn�[cc_X_V̀W�[̀c�a]fc_XW�aVof]_̀d�]fZ[Xfc��V]l�V]�Wb\WX_XbX_V̀W�[]f�_̀oVZofc�_̀�[�an[̀df̂�Xnf�[ZZVk[̀af�YV]�Vof]nf[c�[̀c�e]VY_X�Wn[ZZ�\f�Y_db]fc�V̀�Xnf�\[W_W�VY�̀fX�_̀a]f[Wf̂�_Y�[̀ĝ�k_Xn�]fWefaX�XV�Xn[X�an[̀dfwx�ySsS���f̀c_̀d�Y_̀[Z�cfXf]j_̀[X_V̀�VY�Xnf�XVX[Z�aVWX�VY�[�UV̀WX]baX_V̀�Un[̀df��_]faX_of�XV�Xnf��k̀f]̂�Xnf�UV̀X][aXV]�j[g�]fibfWX�e[gjf̀X�YV]��V]l�aVjeZfXfc�b̀cf]�Xnf�UV̀WX]baX_V̀�Un[̀df��_]faX_of�_̀�peeZ_a[X_V̀W�YV]��[gjf̀Xw�|nf�p]an_XfaX�k_ZZ�j[lf�[̀�_̀Xf]_j�cfXf]j_̀[X_V̀�YV]�eb]eVWfW�VY�jV̀XnZg�af]X_Y_a[X_V̀�YV]�e[gjf̀X�YV]�XnVWf�aVWXW�[̀c�af]X_Yg�YV]�e[gjf̀X�Xnf�[jVb̀X�Xn[X�Xnf�p]an_XfaX�cfXf]j_̀fŴ�_̀�Xnf�p]an_XfaXmW�e]VYfWW_V̀[Z�{bcdjf̀X̂�XV�\f�]f[WV̀[\Zg�{bWX_Y_fcw�|nf�p]an_XfaXmW�_̀Xf]_j�cfXf]j_̀[X_V̀�VY�aVWX�Wn[ZZ�[c{bWX�Xnf�UV̀X][aX��bj�V̀�Xnf�W[jf�\[W_W�[W�[�Un[̀df��]cf]̂�Wb\{faX�XV�Xnf�]_dnX�VY�f_Xnf]�e[]Xg�XV�c_W[d]ff�[̀c�[WWf]X�[�UZ[_j�_̀�[aaV]c[̀af�k_Xn�p]X_aZf�}~wx�ySsST���nf̀�Xnf��k̀f]�[̀c�UV̀X][aXV]�[d]ff�k_Xn�[�cfXf]j_̀[X_V̀�j[cf�\g�Xnf�p]an_XfaX�aV̀af]̀_̀d�Xnf�[c{bWXjf̀XW�_̀�Xnf�UV̀X][aX��bj�[̀c�UV̀X][aX�|_jf̂�V]�VXnf]k_Wf�]f[an�[d]ffjf̀X�beV̀�Xnf�[c{bWXjf̀XŴ�Wban�[d]ffjf̀X�Wn[ZZ�\f�fYYfaX_of�_jjfc_[XfZg�[̀c�Xnf�p]an_XfaX�k_ZZ�e]fe[]f�[�Un[̀df��]cf]w�Un[̀df��]cf]W�j[g�\f�_WWbfc�YV]�[ZZ�V]�[̀g�e[]X�VY�[�UV̀WX]baX_V̀�Un[̀df��_]faX_ofwx�ySu��������������������������|nf�p]an_XfaX�j[g�V]cf]�j_̀V]�an[̀dfW�_̀�Xnf��V]l�Xn[X�[]f�aV̀W_WXf̀X�k_Xn�Xnf�_̀Xf̀X�VY�Xnf�UV̀X][aX��Vabjf̀XW�[̀c�cV�̀VX�_̀oVZof�[̀�[c{bWXjf̀X�_̀�Xnf�UV̀X][aX��bj�V]�[̀�fhXf̀W_V̀�VY�Xnf�UV̀X][aX�|_jfw�|nf�p]an_XfaXmW�V]cf]�YV]�j_̀V]�an[̀dfW�Wn[ZZ�\f�_̀�k]_X_̀dw�zY�Xnf�UV̀X][aXV]�\fZ_fofW�Xn[X�Xnf�e]VeVWfc�j_̀V]�an[̀df�_̀�Xnf��V]l�k_ZZ�[YYfaX�Xnf�UV̀X][aX��bj�V]�UV̀X][aX�|_jf̂�Xnf�UV̀X][aXV]�Wn[ZZ�̀VX_Yg�Xnf�p]an_XfaX�[̀c�Wn[ZZ�̀VX�e]Vaffc�XV�_jeZfjf̀X�Xnf�an[̀df�_̀�Xnf��V]lw�zY�Xnf�UV̀X][aXV]�ef]YV]jW�Xnf��V]l�WfX�YV]Xn�_̀�Xnf�p]an_XfaXmW�V]cf]�YV]�[�j_̀V]�an[̀df�k_XnVbX�e]_V]�̀VX_af�XV�Xnf�p]an_XfaX�Xn[X�Wban�an[̀df�k_ZZ�[YYfaX�Xnf�UV̀X][aX��bj�V]�UV̀X][aX�|_jf̂�Xnf�UV̀X][aXV]�k[_ofW�[̀g�[c{bWXjf̀X�XV�Xnf�UV̀X][aX��bj�V]�fhXf̀W_V̀�VY�Xnf�UV̀X][aX�|_jfw����������������x��ST������������x��STST��̀ZfWW�VXnf]k_Wf�e]Vo_cfĉ�UV̀X][aX�|_jf�_W�Xnf�ef]_Vc�VY�X_jf̂�_̀aZbc_̀d�[bXnV]_�fc�[c{bWXjf̀XŴ�[ZZVXXfc�_̀�Xnf�UV̀X][aX��Vabjf̀XW�YV]��b\WX[̀X_[Z�UVjeZfX_V̀�VY�Xnf��V]lwx��STSr�|nf�c[Xf�VY�aVjjf̀afjf̀X�VY�Xnf��V]l�_W�Xnf�c[Xf�fWX[\Z_Wnfc�_̀�Xnf�pd]ffjf̀Xwx��STSs�|nf�c[Xf�VY��b\WX[̀X_[Z�UVjeZfX_V̀�_W�Xnf�c[Xf�af]X_Y_fc�\g�Xnf�p]an_XfaX�_̀�[aaV]c[̀af�k_Xn��faX_V̀� w¡w
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S�TUVUW�XYZ�[Z\]�̂_̀â�̀b�cbZ_�de�[YZ�fge[\̀h[�ighc]Ze[b�bỲjj�]Z̀e�h̀jZe_̀\�_̀a�cejZbb�g[YZ\kdbZ�blZhdmdh̀jja�_ZmdeZ_nS�TUo�pqrsqtuu�vwx�yrz{|t}~rwS�TUoUV�Xd]Z�jd]d[b�b[̀[Z_�de�[YZ�fge[\̀h[�ighc]Ze[b�̀\Z�gm�[YZ�ZbbZehZ�gm�[YZ�fge[\̀h[n��a�Z�Zhc[de��[YZ���\ZZ]Ze[��[YZ�fge[\̀h[g\�hgemd\]b�[Ỳ[�[YZ�fge[\̀h[�Xd]Z�db�̀�\Z̀bgè�jZ�lZ\dg_�mg\�lZ\mg\]de��[YZ��g\�nS�TUoUo�XYZ�fge[\̀h[g\�bỲjj�eg[��egkde�ja��Z�hZl[��a�̀�\ZZ]Ze[�g\�deb[\ch[dge�gm�[YZ��keZ\�de�k\d[de���hg]]ZehZ�[YZ��g\��l\dg\�[g�[YZ�ZmmZh[d�Z�_̀[Z�gm�debc\̀ehZ�\Z�cd\Z_�[g��Z�mc\edbYZ_��a�[YZ�fge[\̀h[g\�̀e_��keZ\nS�TUoU��XYZ�fge[\̀h[g\�bỲjj�l\ghZZ_�Z�lZ_d[dgcbja�kd[Y�̀_Z�c̀[Z�mg\hZb�̀e_�bỲjj�̀hYdZ�Z��c�b[̀e[d̀j�fg]ljZ[dge�kd[Yde�[YZ�fge[\̀h[�Xd]ZnS�TU���t|v�u�vwx���}twu~rwu�r���~ztS�TU�UV��m�[YZ�fge[\̀h[g\�db�_Zj̀aZ_�̀[�̀ea�[d]Z�de�[YZ�hg]]ZehZ]Ze[�g\�l\g�\Zbb�gm�[YZ��g\���a�����̀e�̀h[�g\�eZ�jZh[�gm�[YZ��keZ\�g\��\hYd[Zh[��gm�̀e�Z]ljgaZZ�gm�Zd[YZ\��g\�gm�̀��Zl̀\̀[Z�fge[\̀h[g\�������a�hỲe�Zb�g\_Z\Z_�de�[YZ��g\��������a�j̀�g\�_dblc[Zb��md\Z��cecbc̀j�_Zj̀a�de�_Zjd�Z\dZb��cè�gd_̀�jZ�h̀bc̀j[dZb��̀_�Z\bZ�kZ̀[YZ\�hge_d[dgeb�_ghc]Ze[Z_�de�̀hhg\_̀ehZ�kd[Y��Zh[dge���n�n�n���g\�g[YZ\�h̀cbZb��Zage_�[YZ�fge[\̀h[g\�b�hge[\gj�������a�_Zj̀a�̀c[Yg\d�Z_��a�[YZ��keZ\�lZe_de��]Z_d̀[dge�̀e_��de_de��_dblc[Z�\Zbgjc[dge��g\������a�g[YZ\�h̀cbZb�[Ỳ[�[YZ�fge[\̀h[g\�̀bbZ\[b��̀e_�[YZ��\hYd[Zh[�_Z[Z\]deZb���cb[dma�_Zj̀a��[YZe�[YZ�fge[\̀h[�Xd]Z�bỲjj��Z�Z�[Ze_Z_�mg\�bchY�\Z̀bgè�jZ�[d]Z�̀b�[YZ��\hYd[Zh[�]̀a�_Z[Z\]deZnS�TU�Uo�fj̀d]b�\Zj̀[de��[g�[d]Z�bỲjj��Z�]̀_Z�de�̀hhg\_̀ehZ�kd[Y�̀lljdh̀�jZ�l\g�dbdgeb�gm��\[dhjZ���nS�TU�U��XYdb��Zh[dge��n��_gZb�eg[�l\Zhjc_Z�\Zhg�Z\a�gm�_̀]̀�Zb�mg\�_Zj̀a��a�Zd[YZ\�l̀\[a�ce_Z\�g[YZ\�l\g�dbdgeb�gm�[YZ�fge[\̀h[�ighc]Ze[bn ¡�¢y£��¤���p ¥¦�§�̈� §��y©¦p£��¢©§S�¤UV�yrw}qvª}�̈«zS�¤UVUV�XYZ�fge[\̀h[��c]�db�b[̀[Z_�de�[YZ���\ZZ]Ze[�̀e_��dehjc_de��̀c[Yg\d�Z_�̀_�cb[]Ze[b��db�[YZ�[g[̀j�̀]gce[�l̀à�jZ��a�[YZ��keZ\�[g�[YZ�fge[\̀h[g\�mg\�lZ\mg\]̀ehZ�gm�[YZ��g\��ce_Z\�[YZ�fge[\̀h[�ighc]Ze[bnS�¤UVUo��m�ced[�l\dhZb�̀\Z�b[̀[Z_�de�[YZ�fge[\̀h[�ighc]Ze[b�g\�bc�bZ�cZe[ja�̀�\ZZ_�clge��̀e_�dm��c̀e[d[dZb�g\d�dèjja�hge[Z]lj̀[Z_�̀\Z�]̀[Z\d̀jja�hỲe�Z_�bg�[Ỳ[�̀lljdh̀[dge�gm�bchY�ced[�l\dhZb�[g�[YZ�̀h[c̀j��c̀e[d[dZb�h̀cbZb�bc�b[̀e[d̀j�deZ�cd[a�[g�[YZ��keZ\�g\�fge[\̀h[g\��[YZ�̀lljdh̀�jZ�ced[�l\dhZb�bỲjj��Z�Z�cd[̀�ja�̀_�cb[Z_nS�¤Uo�̈ª¬tx«|t�r��­v|«tu�YZ\Z�[YZ�fge[\̀h[�db��̀bZ_�ge�̀�b[dlcj̀[Z_�bc]�g\�®c̀\̀e[ZZ_�̄ �̀d]c]�°\dhZ��[YZ�fge[\̀h[g\�bỲjj�bc�]d[�̀�bhYZ_cjZ�gm��̀jcZb�[g�[YZ��\hYd[Zh[��Zmg\Z�[YZ�md\b[��lljdh̀[dge�mg\�°̀a]Ze[��̀jjgh̀[de��[YZ�Ze[d\Z�fge[\̀h[��c]�[g�[YZ��̀\dgcb�lg\[dgeb�gm�[YZ��g\�n�XYZ�bhYZ_cjZ�gm��̀jcZb�bỲjj��Z�l\Zl̀\Z_�de�[YZ�mg\]��̀e_�bcllg\[Z_��a�[YZ�_̀[̀�[g�bc�b[̀e[d̀[Z�d[b�̀hhc\̀ha��\Z�cd\Z_��a�[YZ��\hYd[Zh[n�XYdb�bhYZ_cjZ��cejZbb�g��Zh[Z_�[g��a�[YZ��\hYd[Zh[��bỲjj��Z�cbZ_�̀b��̀�̀bdb�mg\�\Z�dZkde��[YZ�fge[\̀h[g\�b��lljdh̀[dgeb�mg\�°̀a]Ze[n��ea�hỲe�Zb�[g�[YZ�bhYZ_cjZ�gm��̀jcZb�bỲjj��Z�bc�]d[[Z_�[g�[YZ��\hYd[Zh[�̀e_�bcllg\[Z_��a�bchY�_̀[̀�[g�bc�b[̀e[d̀[Z�d[b�̀hhc\̀ha�̀b�[YZ��\hYd[Zh[�]̀a�\Z�cd\Z��̀e_�cejZbb�g��Zh[Z_�[g��a�[YZ��\hYd[Zh[��bỲjj��Z�cbZ_�̀b�̀��̀bdb�mg\�\Z�dZkde��[YZ�fge[\̀h[g\�b�bc�bZ�cZe[��lljdh̀[dgeb�mg\�°̀a]Ze[nS�¤U�� {{|~ªv}~rwu��rq�pv�ztw}S�¤U�UV��[�jZ̀b[�[Ze�_̀ab��Zmg\Z�[YZ�_̀[Z�Zb[̀�jdbYZ_�mg\�Z̀hY�l\g�\Zbb�l̀a]Ze[��[YZ�fge[\̀h[g\�bỲjj�bc�]d[�[g�[YZ��\hYd[Zh[�̀e�d[Z]d�Z_��lljdh̀[dge�mg\�°̀a]Ze[�l\Zl̀\Z_�de�̀hhg\_̀ehZ�kd[Y�[YZ�bhYZ_cjZ�gm��̀jcZb��dm�\Z�cd\Z_�ce_Z\��Zh[dge�±n���mg\�hg]ljZ[Z_�lg\[dgeb�gm�[YZ��g\�n�XYZ�̀lljdh̀[dge�bỲjj��Z�eg[̀\d�Z_��dm�\Z�cd\Z_��̀e_�bcllg\[Z_��a�̀jj�_̀[̀�bc�b[̀e[d̀[de��[YZ�fge[\̀h[g\�b�\d�Y[�[g�l̀a]Ze[�[Ỳ[�[YZ��keZ\�g\��\hYd[Zh[�\Z�cd\Z��bchY�̀b�hgldZb�gm�\Z�cdbd[dgeb��̀e_�\ZjZ̀bZb�̀e_�k̀d�Z\b�gm�jdZeb�m\g]��c�hge[\̀h[g\b�̀e_�bclljdZ\b��̀e_�bỲjj�\ZmjZh[�\Z[̀dè�Z�dm�l\g�d_Z_�mg\�de�[YZ�fge[\̀h[�ighc]Ze[bnS�¤U�UVUV��b�l\g�d_Z_�de��Zh[dge�²n�n±��bchY�̀lljdh̀[dgeb�]̀a�dehjc_Z�\Z�cZb[b�mg\�l̀a]Ze[�ge�̀hhgce[�gm�hỲe�Zb�de�[YZ��g\��[Ỳ[�Ỳ�Z��ZZe�l\glZ\ja�̀c[Yg\d�Z_��a�fgeb[\ch[dge�fỲe�Z�id\Zh[d�Zb��g\��a�de[Z\d]�_Z[Z\]dè[dgeb�gm�[YZ��\hYd[Zh[���c[�eg[�aZ[�dehjc_Z_�de�fỲe�Z��\_Z\bn
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S�TUVUWUX�YZZ[\]̂_\̀ab�c̀d�êfgha_�bî[[�à_�\a][jkh�dhljhb_b�c̀d�Ẑfgha_�c̀d�Z̀d_\̀ab�̀c�_ih�m d̀n�c̀d�oi\]i�_ih�p̀a_d̂]_̀d�k̀hb�à_�\a_hak�_̀�Ẑf�̂�qjr]̀a_d̂]_̀d�̀d�bjZZ[\hds�ja[hbb�bj]i�m d̀n�îb�rhha�Zhdc̀dghk�rf�̀_ihdb�oìg�_ih�p̀a_d̂]_̀d�\a_hakb�_̀�ẐftS�TUVUX�ua[hbb�̀_ihdo\bh�Zd̀v\khk�\a�_ih�p̀a_d̂]_�ẁ]jgha_bs�Ẑfgha_b�bî[[�rh�ĝkh�̀a�̂]]̀ja_�̀c�ĝ_hd\̂[b�̂ak�hlj\Zgha_�kh[\vhdhk�̂ak�bj\_̂r[f�b_̀dhk�̂_�_ih�b\_h�c̀d�bjrbhljha_�\a]̀dZ̀d̂_\̀a�\a�_ih�m d̀nt�xc�̂ZZd̀vhk�\a�̂kv̂a]h�rf�_ih�yoahds�Ẑfgha_�ĝf�b\g\[̂d[f�rh�ĝkh�c̀d�ĝ_hd\̂[b�̂ak�hlj\Zgha_�bj\_̂r[f�b_̀dhk�̀cc�_ih�b\_h�̂_�̂�[̀]̂_\̀a�ẑdhhk�jZ̀a�\a�od\_\azt�êfgha_�c̀d�ĝ_hd\̂[b�̂ak�hlj\Zgha_�b_̀dhk�̀a�̀d�̀cc�_ih�b\_h�bî[[�rh�]̀ak\_\̀ahk�jZ̀a�]̀gZ[\̂a]h�rf�_ih�p̀a_d̂]_̀d�o\_i�Zd̀]hkjdhb�b̂_\bĉ]_̀df�_̀�_ih�yoahd�_̀�hb_̂r[\bi�_ih�yoahd{b�_\_[h�_̀�bj]i�ĝ_hd\̂[b�âk�hlj\Zgha_�̀d�̀_ihdo\bh�Zd̀_h]_�_ih�yoahd{b�\a_hdhb_s�̂ak�bî[[�\a][jkh�_ih�]̀b_b�̀c�̂ZZ[\]̂r[h�\abjd̂a]hs�b_̀d̂zhs�âk�_d̂abZ̀d_̂_\̀a�_̀�_ih�b\_hs�c̀d�bj]i�ĝ_hd\̂[b�̂ak�hlj\Zgha_�b_̀dhk�̀cc�_ih�b\_htS�TUVUV�|ih�p̀a_d̂]_̀d�ôdd̂a_b�_î_�_\_[h�_̀�̂[[�m d̀n�]̀vhdhk�rf�̂a�YZZ[\]̂_\̀a�c̀d�êfgha_�o\[[�Ẑbb�_̀�_ih�yoahd�à�[̂_hd�_îa�_ih�_\gh�̀c�Ẑfgha_t�|ih�p̀a_d̂]_̀d�cjd_ihd�ôdd̂a_b�_î_�jZ̀a�bjrg\__̂[�̀c�̂a�YZZ[\]̂_\̀a�c̀d�êfgha_�̂[[�m d̀n�c̀d�oi\]i�phd_\c\]̂_hb�c̀d�êfgha_�îvh�rhha�Zdhv\̀jb[f�\bbjhk�̂ak�Ẑfgha_b�dh]h\vhk�cd̀g�_ih�yoahd�bî[[s�_̀�_ih�rhb_�̀c�_ih�p̀a_d̂]_̀d{b�nào[hkzhs�\ac̀dĝ_\̀as�̂ak�rh[\hcs�rh�cdhh�̂ak�][ĥd�̀c�[\habs�][̂\gbs�bh]jd\_f�\a_hdhb_bs�̀d�ha]jgrd̂a]hbs�\a�ĉv̀d�̀c�_ih�p̀a_d̂]_̀ds�qjr]̀a_d̂]_̀dbs�bjZZ[\hdbs�̀d�̀_ihd�Zhdb̀ab�̀d�ha_\_\hb�_î_�Zd̀v\khk�[̂r̀ds�ĝ_hd\̂[bs�̂ak�hlj\Zgha_�dh[̂_\az�_̀�_ih�m d̀ntS�TU}�~�����������������������S�TU}UW�|ih�Yd]i\_h]_�o\[[s�o\_i\a�bhvha�k̂fb�̂c_hd�dh]h\Z_�̀c�_ih�p̀a_d̂]_̀d{b�YZZ[\]̂_\̀a�c̀d�êfgha_s�h\_ihd�����\bbjh�_̀�_ih�yoahd�̂�phd_\c\]̂_h�c̀d�êfgha_�\a�_ih�cj[[�̂g̀ ja_�̀c�_ih�YZZ[\]̂_\̀a�c̀d�êfgha_s�o\_i�̂�]̀Zf�_̀�_ih�p̀a_d̂]_̀d��̀d�����\bbjh�_̀�_ih�yoahd�̂�phd_\c\]̂_h�c̀d�êfgha_�c̀d�bj]i�̂g̀ ja_�̂b�_ih�Yd]i\_h]_�kh_hdg\ahb�\b�Zd̀Zhd[f�kjhs�̂ak�à_\cf�_ih�p̀a_d̂]_̀d�̂ak�yoahd�̀c�_ih�Yd]i\_h]_{b�dĥb̀ab�c̀d�o\_iì[k\az�]hd_\c\]̂_\̀a�\a�Ẑd_�̂b�Zd̀v\khk�\a�qh]_\̀a��t�t���̀d�����o\_iì[k�]hd_\c\]̂_\̀a�̀c�_ih�ha_\dh�YZZ[\]̂_\̀a�c̀d�êfgha_s�̂ak�à_\cf�_ih�p̀a_d̂]_̀d�̂ak�yoahd�c̀�_ih�Yd]i\_h]_{b�dĥb̀a�c̀d�o\_iì[k\az�]hd_\c\]̂_\̀a�\a�oì[h�̂b�Zd̀v\khk�\a�qh]_\̀a��t�t�tS�TU}UX�|ih�\bbĵa]h�̀c�̂�phd_\c\]̂_h�c̀d�êfgha_�o\[[�]̀ab_\_j_h�̂�dhZdhbha_̂_\̀a�rf�_ih�Yd]i\_h]_�_̀�_ih�yoahds�r̂bhk�à�_ih�Yd]i\_h]_{b�hv̂[ĵ_\̀a�̀c�_ih�m d̀n�̂ak�_ih�k̂_̂�\a�_ih�YZZ[\]̂_\̀a�c̀d�êfgha_s�_î_s�_̀�_ih�rhb_�̀c�_ih�Yd]i\_h]_{b�nào[hkzhs�\ac̀dĝ_\̀as�̂ak�rh[\hcs�_ih�m d̀n�îb�Zd̀zdhbbhk�_̀�_ih�Z̀\a_�\ak\]̂_hks�_ih�lĵ[\_f�̀c�_ih�m d̀n�\b�\a�̂]]̀dk̂a]h�o\_i�_ih�p̀a_d̂]_�ẁ]jgha_bs�̂ak�_î_�_ih�p̀a_d̂]_̀d�\b�ha_\_[hk�_̀�Ẑfgha_�\a�_ih�̂g̀ ja_�]hd_\c\hkt�|ih�c̀dhz̀\az�dhZdhbha_̂_\̀ab�̂dh�bjr�h]_�_̀�̂a�hv̂[ĵ_\̀a�̀c�_ih�m d̀n�c̀d�]̀ac̀dĝa]h�o\_i�_ih�p̀a_d̂]_�ẁ]jgha_b�jZ̀a�qjrb_̂a_\̂[�p̀gZ[h_\̀as�_̀�dhbj[_b�̀c�bjrbhljha_�_hb_b�̂ak�\abZh]_\̀abs�_̀�]̀ddh]_\̀a�̀c�g\àd�khv\̂_\̀ab�cd̀g�_ih�p̀a_d̂]_�ẁ]jgha_b�Zd\̀d�_̀�]̀gZ[h_\̀as�̂ak�_̀�bZh]\c\]�lĵ[\c\]̂_\̀ab�h�Zdhbbhk�rf�_ih�Yd]i\_h]_t��̀ohvhds�_ih�\bbĵa]h�̀c�̂�phd_\c\]̂_h�c̀d�êfgha_�o\[[�à_�rh�̂�dhZdhbha_̂_\̀a�_î_�_ih�Yd]i\_h]_�îb�����ĝkh�h�îjb_\vh�̀d�]̀a_\aj̀jb�̀a�b\_h�\abZh]_\̀ab�_̀�]ih]n�_ih�lĵ[\_f�̀d�lĵa_\_f�̀c�_ih�m d̀n������dhv\hohk�]̀ab_dj]_\̀a�gĥabs�gh_ìkbs�_h]ia\ljhbs�bhljha]hbs�̀d�Zd̀]hkjdhb������dhv\hohk�]̀Z\hb�̀c�dhlj\b\_\̀ab�dh]h\vhk�cd̀g�qjr]̀a_d̂]_̀db�̂ak�bjZZ[\hdb�̂ak�̀_ihd�k̂_̂�dhljhb_hk�rf�_ih�yoahd�_̀�bjrb_̂a_\̂_h�_ih�p̀a_d̂]_̀d{b�d\zi_�_̀�Ẑfgha_��d̀�����ĝkh�h�̂g\â_\̀a�_̀�̂b]hd_̂\a�ìo�̀d�c̀d�oî_�ZjdZ̀bh�_ih�p̀a_d̂]_̀d�îb�jbhk�g̀ ahf�Zdhv\̀jb[f�Ẑ\k�̀a�]̂]̀ja_�̀c�_ih�p̀a_d̂]_�qjgtS�TU������������������������~������������S�TU�UW�|ih�Yd]i\_h]_�ĝf�o\_iì[k�̂�phd_\c\]̂_h�c̀d�êfgha_�\a�oì[h�̀d�\a�Ẑd_s�_̀�_ih�h�_ha_�dĥb̀âr[f�ah]hbb̂df�_̀�Zd̀_h]_�_ih�yoahds�\c�\a�_ih�Yd]i\_h]_{b�̀Z\a\̀a�_ih�dhZdhbha_̂_\̀ab�_̀�_ih�yoahd�dhlj\dhk�rf�qh]_\̀a��t�t��]̂aà_�rh�ĝkht�xc�_ih�Yd]i\_h]_�\b�jâr[h�_̀�]hd_\cf�Ẑfgha_�\a�_ih�̂g̀ ja_�̀c�_ih�YZZ[\]̂_\̀as�_ih�Yd]i\_h]_�o\[[�à_\cf�_ih�p̀a_d̂]_̀d�̂ak�yoahd�̂b�Zd̀v\khk�\a�qh]_\̀a��t�t�t�xc�_ih�p̀a_d̂]_̀d�̂ak�Yd]i\_h]_�]̂aà_�̂zdhh�̀a�̂�dhv\bhk�̂g̀ ja_s�_ih�Yd]i\_h]_�o\[[�Zd̀gZ_[f�\bbjh�̂�phd_\c\]̂_h�c̀d�êfgha_�c̀d�_ih�̂g̀ ja_�c̀d�oi\]i�_ih�Yd]i\_h]_�\b�̂r[h�_̀�ĝnh�bj]i�dhZdhbha_̂_\̀ab�_̀�_ih�yoahdt�|ih�Yd]i\_h]_�ĝf�̂[b̀�o\_iì[k�̂�phd_\c\]̂_h�c̀d�êfgha_�̀ds�rh]̂jbh�̀c�bjrbhljha_[f�k\b]̀vhdhk�hv\kha]hs�ĝf�aj[[\cf�_ih�oì[h�̀d�̂�Ẑd_�̀c�̂�phd_\c\]̂_h�c̀d�êfgha_�Zdhv\̀jb[f�\bbjhks�_̀�bj]i�h�_ha_�̂b�ĝf�rh�ah]hbb̂df�\a�_ih�Yd]i\_h]_{b�̀Z\a\̀a�_̀�Zd̀_h]_�_ih�yoahd�cd̀g�[̀bb�c̀d�oi\]i�_ih�p̀a_d̂]_̀d�\b�dhbZ̀ab\r[hs�\a][jk\az�[̀bb�dhbj[_\az�cd̀g�̂]_b�̂ak�̀g\bb\̀ab�khb]d\rhk�\a�qh]_\̀a��t�t�s�rh]̂jbh�̀cUW khch]_\vh�m d̀n�à_�dhghk\hk�UX _i\dk�Ẑd_f�][̂\gb�c\[hk�̀d�dĥb̀âr[h�hv\kha]h�\ak\]̂_\az�Zd̀r̂r[h�c\[\az�̀c�bj]i�][̂\gbs�ja[hbb�bh]jd\_f�]̂]hZ_̂r[h�_̀�_ih�yoahd�\b�Zd̀v\khk�rf�_ih�p̀a_d̂]_̀d�UV ĉ\[jdh�̀c�_ih�p̀a_d̂]_̀d�_̀�ĝnh�Ẑfgha_b�Zd̀Zhd[f�_̀�qjr]̀a_d̂]_̀db�̀d�bjZZ[\hdb�c̀d�[̂r̀ds�ĝ_hd\̂[b�d̀�hlj\Zgha_�



������ ����	
��
������������������������������� ��!�� �"!�� �#!�� $"!�� %&!�� "�!�� "#!�� '�!�� '%!�� ''!�� &(!�� &'!�� #&!��  &!�$((&�)*+�$(�&�,��-�.�/0.��1)*�2*3���4�.��5�/�1���.1�36�/77������3��.3.�8.+6�-�.�9/0.��1)*�2*3���4�.��5�/�1���.1�3!:�9/2/!:���.�/2/�;���!�</$(�!<�)*+�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$($$�4*+.��D�+.��E�6$��A$A& ("�?��1��.F���.3��*��(C(&C$($$!��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�$'"%%A (AQ �R

ST UVWXYZW[\V�V]̂_VZ̀V�abWa�abV�cYUd�̀WZZYa�[V�̀Yef\VaV_�gYU�abV�hZfŴ_�[W\WZ̀V�Yg�abV�iYZaUẀa�jhekSl _WeWmV�aY�abV�noZVU�YU�W�jVfWUWaV�iYZaUẀaYUkSp UVWXYZW[\V�V]̂_VZ̀V�abWa�abV�cYUd�ô\\�ZYa�[V�̀Yef\VaV_�ôab̂Z�abV�iYZaUẀa�q̂eVr�WZ_�abWa�abV�hZfŴ_�[W\WZ̀V�oYh\_�ZYa�[V�W_VshWaV�aY�̀Y]VU�ẀahW\�YU�\̂sĥ_WaV_�_WeWmVX�gYU�abV�WZầ f̂WaV_�_V\Wtk�YUSu UVfVWaV_�gŴ\hUV�aY�̀WUUt�Yha�abV�cYUd�̂Z�Ẁ ỲU_WZ̀V�ôab�abV�iYZaUẀa�vỲheVZaXw�x�ySlSz�cbVZ�V̂abVU�fWUat�_̂XfhaVX�abV�{Ùb̂aV̀a|X�_V̀ X̂̂YZ�UVmWU_̂Zm�W�iVUâĝ̀WaV�gYU�}WteVZa�hZ_VU�jV̀âYZ�~w�w�r�̂Z�obY\V�YU�̂Z�fWUar�abWa�fWUat�eWt�Xh[êa�W�i\Ŵe�̂Z�Ẁ ỲU_WZ̀V�ôab�{Uầ\V���wx�ySlS��cbVZ�abV�UVWXYZX�gYU�ôabbY\_̂Zm�̀VUâĝ̀WâYZ�WUV�UVeY]V_r�̀VUâĝ̀WâYZ�ô\\�[V�eW_V�gYU�WeYhZaX�fUV]̂YhX\t�ôabbV\_wx�ySlST��g�abV�{Ùb̂aV̀a�ôabbY\_X�̀VUâĝ̀WâYZ�gYU�fWteVZa�hZ_VU�jV̀âYZ�~w�w�w�r�abV�noZVU�eWtr�Wa�̂aX�XY\V�YfâYZr�X̂XhV��ŶZa�̀bV̀dX�aY�abV�iYZaUẀaYU�WZ_�aY�WZt�jh[̀YZaUẀaYU�YU�Xhff\̂VU�aY�obYe�abV�iYZaUẀaYU�gŴ\V_�aY�eWdV�fWteVZa�gYU�cYUd�fUYfVU\t�fVUgYUeV_�YU�eWaVÛW\�YU�VsĥfeVZa�XĥaW[\t�_V\̂]VUV_w��g�abV�noZVU�eWdVX�fWteVZaX�[t��ŶZa�̀bV̀dr�abV�noZVU�XbW\\�ZYâgt�abV�{Ùb̂aV̀a�WZ_�abV�iYZaUẀaYU�XbW\\�UVg\V̀a�Xh̀b�fWteVZa�YZ�̂aX�ZV�a�{ff\̂̀WâYZ�gYU�}WteVZawx�ySp������������������x�ySpS��{gaVU�abV�{Ùb̂aV̀a�bWX�̂XXhV_�W�iVUâĝ̀WaV�gYU�}WteVZar�abV�noZVU�XbW\\�eWdV�fWteVZa�̂Z�abV�eWZZVU�WZ_�ôab̂Z�abV�âeV�fUY]̂_V_�̂Z�abV�iYZaUẀa�vỲheVZaXr�WZ_�XbW\\�XY�ZYâgt�abV�{Ùb̂aV̀awx�ySpSz�qbV�iYZaUẀaYU�XbW\\�fWt�VẀb�jh[̀YZaUẀaYUr�ZY�\WaVU�abWZ�XV]VZ�_WtX�WgaVU�UV̀V̂fa�Yg�fWteVZa�gUYe�abV�noZVUr�abV�WeYhZa�aY�ob̂̀b�abV�jh[̀YZaUẀaYU�̂X�VZâa\V_r�UVg\V̀âZm�fVÙVZaWmVX�ẀahW\\t�UVaŴZV_�gUYe�fWteVZaX�aY�abV�iYZaUẀaYU�YZ�Ẁ ỲhZa�Yg�abV�jh[̀YZaUẀaYU|X�fYUâYZ�Yg�abV�cYUdw�qbV�iYZaUẀaYU�XbW\\r�[t�WffUYfÛWaV�WmUVVeVZa�ôab�VẀb�jh[̀YZaUẀaYUr�UVsĥUV�VẀb�jh[̀YZaUẀaYU�aY�eWdV�fWteVZaX�aY�jh[�Xh[̀YZaUẀaYUX�̂Z�W�X̂ê\WU�eWZZVUwx�ySpS��qbV�{Ùb̂aV̀a�ô\\r�YZ�UVshVXar�ghUẐXb�aY�W�jh[̀YZaUẀaYUr�̂g�fUẀầW[\Vr�̂ZgYUeWâYZ�UVmWU_̂Zm�fVÙVZaWmVX�Yg�Ỳef\VâYZ�YU�WeYhZaX�Wff\̂V_�gYU�[t�abV�iYZaUẀaYU�WZ_�ẀâYZ�aWdVZ�abVUVYZ�[t�abV�{Ùb̂aV̀a�WZ_�noZVU�YZ�Ẁ ỲhZa�Yg�fYUâYZX�Yg�abV�cYUd�_YZV�[t�Xh̀b�jh[̀YZaUẀaYUwx�ySpST�qbV�noZVU�bWX�abV�Ûmba�aY�UVshVXa�oÛaaVZ�V]̂_VZ̀V�gUYe�abV�iYZaUẀaYU�abWa�abV�iYZaUẀaYU�bWX�fUYfVU\t�fŴ_�jh[̀YZaUẀaYUX�WZ_�Xhff\̂VUX�WeYhZaX�fŴ_�[t�abV�noZVU�aY�abV�iYZaUẀaYU�gYU�Xh[̀YZaUẀaV_�cYUdw��g�abV�iYZaUẀaYU�gŴ\X�aY�ghUẐXb�Xh̀b�V]̂_VZ̀V�ôab̂Z�XV]VZ�_WtXr�abV�noZVU�XbW\\�bW]V�abV�Ûmba�aY�̀YZaẀa�jh[̀YZaUẀaYUX�WZ_�Xhff\̂VUX�aY�WX̀VUaŴZ�obVabVU�abVt�bW]V�[VVZ�fUYfVU\t�fŴ_w��V̂abVU�abV�noZVU�ZYU�{Ùb̂aV̀a�XbW\\�bW]V�WZ�Y[\̂mWâYZ�aY�fWtr�YU�aY�XVV�aY�abV�fWteVZa�Yg�eYZVt�aYr�W�jh[̀YZaUẀaYU�YU�Xhff\̂VUr�V�̀Vfa�WX�eWt�YabVUôXV�[V�UVsĥUV_�[t�\Wowx�ySpSl�qbV�iYZaUẀaYU|X�fWteVZaX�aY�Xhff\̂VUX�XbW\\�[V�aUVWaV_�̂Z�W�eWZZVU�X̂ê\WU�aY�abWa�fUY]̂_V_�̂Z�jV̀âYZX�~w�w�r�~w�w��WZ_�~w�w�wx�ySpSp�{�iVUâĝ̀WaV�gYU�}WteVZar�W�fUYmUVXX�fWteVZar�YU�fWUâW\�YU�VZâUV�hXV�YU�Ỳ h̀fWZ̀t�Yg�abV�}UY�V̀a�[t�abV�noZVU�XbW\\�ZYa�̀YZXâahaV�Ẁ V̀faWZ̀V�Yg�cYUd�ZYa�̂Z�Ẁ ỲU_WZ̀V�ôab�abV�iYZaUẀa�vỲheVZaXwx�ySpSu��Z\VXX�abV�iYZaUẀaYU�fUY]̂_VX�abV�noZVU�ôab�W�fWteVZa�[YZ_�̂Z�abV�gh\\�fVZW\�Xhe�Yg�abV�iYZaUẀa�jher�fWteVZaX�UV̀V̂]V_�[t�abV�iYZaUẀaYU�gYU�cYUd�fUYfVU\t�fVUgYUeV_�[t�jh[̀YZaUẀaYUX�YU�fUY]̂_V_�[t�Xhff\̂VUX�XbW\\�[V�bV\_�[t�abV�iYZaUẀaYU�gYU�abYXV�jh[̀YZaUẀaYUX�YU�Xhff\̂VUX�obY�fVUgYUeV_�cYUd�YU�ghUẐXbV_�eWaVÛW\Xr�YU�[Yabr�hZ_VU�̀YZaUẀa�ôab�abV�iYZaUẀaYU�gYU�ob̂̀b�fWteVZa�oWX�eW_V�[t�abV�noZVUw��Yab̂Zm�̀YZaŴZV_�bVUV̂Z�XbW\\�UVsĥUV�eYZVt�aY�[V�f\ẀV_�̂Z�W�XVfWUWaV�Ẁ ỲhZa�WZ_�ZYa�̀YeêZm\V_�ôab�eYZVt�Yg�abV�iYZaUẀaYUr�̀UVWaV�WZt�ĝ_h̀ ŴUt�\̂W[̂\̂at�YU�aYUa�\̂W[̂\̂at�YZ�abV�fWUa�Yg�abV�iYZaUẀaYU�gYU�[UVẀb�Yg�aUhXar�YU�VZâa\V�WZt�fVUXYZ�YU�VZâat�aY�WZ�WoWU_�Yg�fhẐâ]V�_WeWmVX�WmŴZXa�abV�iYZaUẀaYU�gYU�[UVẀb�Yg�abV�UVsĥUVeVZaX�Yg�ab̂X�fUY]̂X̂YZwx�ySpS��}UY]̂_V_�abV�noZVU�bWX�gh\ĝ\\V_�̂aX�fWteVZa�Y[\̂mWâYZX�hZ_VU�abV�iYZaUẀa�vỲheVZaXr�abV�iYZaUẀaYU�XbW\\�_VgVZ_�WZ_�̂Z_VeẐgt�abV�noZVU�gUYe�W\\�\YXXr�\̂W[̂\̂atr�_WeWmV�YU�V�fVZXVr�̂Z̀\h_̂Zm�UVWXYZW[\V�WaaYUZVt|X�gVVX�WZ_�\̂âmWâYZ�V�fVZXVXr�WÛX̂Zm�Yha�Yg�WZt�\̂VZ�̀\Ŵe�YU�YabVU�̀\Ŵe�gYU�fWteVZa�[t�WZt�jh[̀YZaUẀaYU�YU�Xhff\̂VU�Yg�WZt�âVUw��fYZ�UV̀V̂fa�Yg�ZYầV�Yg�W�\̂VZ�̀\Ŵe�YU�YabVU�̀\Ŵe�gYU�fWteVZar�abV�noZVU�XbW\\�ZYâgt�abV�iYZaUẀaYUw��g�WffUY]V_�[t�abV�Wff\̂̀W[\V�̀YhUar�obVZ�UVsĥUV_r�abV�iYZaUẀaYU�eWt�Xh[XâahaV�W�XhUVat�[YZ_�gYU�abV�fUYfVUat�WmŴZXa�ob̂̀b�abV�\̂VZ�YU�YabVU�̀\Ŵe�gYU�fWteVZa�bWX�[VVZ�WXXVUaV_w
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R�STU�VWXYZ[\�]̂�_Ẁa\bcde�fgh�ijkglfhkf�mnho�pnf�looqh�r�shjflelkrfh�enj�truvhpfw�fgjnqxg�pn�erqyf�ne�fgh�snpfjrkfnjw�zlfglp�oh{hp�mruo�refhj�jhkhl|f�ne�fgh�snpfjrkfnj}o�i||ylkrflnp�enj�truvhpfw�nj�le�fgh�~zphj�mnho�pnf�|ru�fgh�snpfjrkfnj�zlfglp�oh{hp�mruo�refhj�fgh�mrfh�hofr�yloghm�lp�fgh�snpfjrkf��nkqvhpfow�fgh�rvnqpf�khjflelhm��u�fgh�ijkglfhkf�nj�rzrjmhm��u��lpmlpx�mlo|qfh�jhonyqflnpw�fghp�fgh�snpfjrkfnj�vruw�q|np�oh{hp�rmmlflnpry�mruo}�pnflkh�fn�fgh�~zphj�rpm�ijkglfhkfw�ofn|�fgh��nj��qpfly�|ruvhpf�ne�fgh�rvnqpf�nzlpx�gro��hhp�jhkhl{hm���gh�snpfjrkf��lvh�ogryy��h�h�fhpmhm�r||jn|jlrfhyu�rpm�fgh�snpfjrkf��qv�ogryy��h�lpkjhrohm��u�fgh�rvnqpf�ne�fgh�snpfjrkfnj}o�jhronpr�yh�knofo�ne�ogqfmnzpw�mhyru�rpm�ofrjf�q|w�|yqo�lpfhjhof�ro�|jn{lmhm�enj�lp�fgh�snpfjrkf��nkqvhpfo�R�ST���Z��cWbcXWY��]a�Y\cX]bR�ST�T���q�ofrpflry�snv|yhflnp�lo�fgh�ofrxh�lp�fgh�|jnxjhoo�ne�fgh��nj��zghp�fgh��nj��nj�mholxprfhm�|njflnp�fghjhne�lo�oqeelklhpfyu�knv|yhfh�lp�rkknjmrpkh�zlfg�fgh�snpfjrkf��nkqvhpfo�on�fgrf�fgh�~zphj�krp�nkkq|u�nj�qflyl�h�fgh��nj��enj�lfo�lpfhpmhm�qoh�R�ST�T���ghp�fgh�snpfjrkfnj�knpolmhjo�fgrf�fgh��nj�w�nj�r�|njflnp�fghjhne�zglkg�fgh�~zphj�rxjhho�fn�rkkh|f�oh|rjrfhyuw�lo�oq�ofrpflryyu�knv|yhfhw�fgh�snpfjrkfnj�ogryy�|jh|rjh�rpm�oq�vlf�fn�fgh�ijkglfhkf�r�knv|jhghpol{h�ylof�ne�lfhvo�fn��h�knv|yhfhm�nj�knjjhkfhm�|jlnj�fn�elpry�|ruvhpf���rlyqjh�fn�lpkyqmh�rp�lfhv�np�oqkg�ylof�mnho�pnf�ryfhj�fgh�jho|npol�lylfu�ne�fgh�snpfjrkfnj�fn�knv|yhfh�ryy��nj��lp�rkknjmrpkh�zlfg�fgh�snpfjrkf��nkqvhpfo�R�ST�T���|np�jhkhl|f�ne�fgh�snpfjrkfnj}o�ylofw�fgh�ijkglfhkf�zlyy�vr�h�rp�lpo|hkflnp�fn�mhfhjvlph�zghfghj�fgh��nj��nj�mholxprfhm�|njflnp�fghjhne�lo�oq�ofrpflryyu�knv|yhfh��de�fgh�ijkglfhkf}o�lpo|hkflnp�mlokynoho�rpu�lfhvw�zghfghj�nj�pnf�lpkyqmhm�np�fgh�snpfjrkfnj}o�ylofw�zglkg�lo�pnf�oqeelklhpfyu�knv|yhfh�lp�rkknjmrpkh�zlfg�fgh�snpfjrkf��nkqvhpfo�on�fgrf�fgh�~zphj�krp�nkkq|u�nj�qflyl�h�fgh��nj��nj�mholxprfhm�|njflnp�fghjhne�enj�lfo�lpfhpmhm�qohw�fgh�snpfjrkfnj�ogryyw��henjh�looqrpkh�ne�fgh�shjflelkrfh�ne��q�ofrpflry�snv|yhflnpw�knv|yhfh�nj�knjjhkf�oqkg�lfhv�q|np�pnflelkrflnp��u�fgh�ijkglfhkf��dp�oqkg�krohw�fgh�snpfjrkfnj�ogryy�fghp�oq�vlf�r�jh�qhof�enj�rpnfghj�lpo|hkflnp��u�fgh�ijkglfhkf�fn�mhfhjvlph��q�ofrpflry�snv|yhflnp�R�ST�T���ghp�fgh��nj��nj�mholxprfhm�|njflnp�fghjhne�lo�oq�ofrpflryyu�knv|yhfhw�fgh�ijkglfhkf�zlyy�|jh|rjh�r�shjflelkrfh�ne��q�ofrpflry�snv|yhflnp�fgrf�ogryy�hofr�ylog�fgh�mrfh�ne��q�ofrpflry�snv|yhflnp��hofr�ylog�jho|npol�lylflho�ne�fgh�~zphj�rpm�snpfjrkfnj�enj�ohkqjlfuw�vrlpfhprpkhw�ghrfw�qflylflhow�mrvrxh�fn�fgh��nj��rpm�lpoqjrpkh��rpm�el��fgh�flvh�zlfglp�zglkg�fgh�snpfjrkfnj�ogryy�elplog�ryy�lfhvo�np�fgh�ylof�rkknv|rpulpx�fgh�shjflelkrfh���rjjrpflho�jh�qljhm��u�fgh�snpfjrkf��nkqvhpfo�ogryy�knvvhpkh�np�fgh�mrfh�ne��q�ofrpflry�snv|yhflnp�ne�fgh��nj��nj�mholxprfhm�|njflnp�fghjhne�qpyhoo�nfghjzloh�|jn{lmhm�lp�fgh�shjflelkrfh�ne��q�ofrpflry�snv|yhflnp�R�ST�T���gh�shjflelkrfh�ne��q�ofrpflry�snv|yhflnp�ogryy��h�oq�vlffhm�fn�fgh�~zphj�rpm�snpfjrkfnj�enj�fghlj�zjlffhp�rkkh|frpkh�ne�jho|npol�lylflho�roolxphm�fn�fghv�lp�fgh�shjflelkrfh���|np�oqkg�rkkh|frpkhw�rpm�knpohpf�ne�oqjhfu�le�rpuw�fgh�~zphj�ogryy�vr�h�|ruvhpf�ne�jhfrlprxh�r||yulpx�fn�fgh��nj��nj�mholxprfhm�|njflnp�fghjhne���qkg�|ruvhpf�ogryy��h�rm�qofhm�enj��nj��fgrf�lo�lpknv|yhfh�nj�pnf�lp�rkknjmrpkh�zlfg�fgh�jh�qljhvhpfo�ne�fgh�snpfjrkf��nkqvhpfo�R�STS�_W[cXWY����Z�Wb�̀�][���\R�STST���gh�~zphj�vru�nkkq|u�nj�qoh�rpu�knv|yhfhm�nj�|rjflryyu�knv|yhfhm�|njflnp�ne�fgh��nj��rf�rpu�ofrxh�zghp�oqkg�|njflnp�lo�mholxprfhm��u�oh|rjrfh�rxjhhvhpf�zlfg�fgh�snpfjrkfnjw�|jn{lmhm�oqkg�nkkq|rpku�nj�qoh�lo�knpohpfhm�fn��u�fgh�lpoqjhj�rpm�rqfgnjl�hm��u�|q�ylk�rqfgnjlflho�gr{lpx��qjlomlkflnp�n{hj�fgh�tjn�hkf���qkg�|rjflry�nkkq|rpku�nj�qoh�vru�knvvhpkh�zghfghj�nj�pnf�fgh�|njflnp�lo�oq�ofrpflryyu�knv|yhfhw�|jn{lmhm�fgh�~zphj�rpm�snpfjrkfnj�gr{h�rkkh|fhm�lp�zjlflpx�fgh�jho|npol�lylflho�roolxphm�fn�hrkg�ne�fghv�enj�|ruvhpfow�jhfrlprxhw�le�rpuw�ohkqjlfuw�vrlpfhprpkhw�ghrfw�qflylflhow�mrvrxh�fn�fgh��nj��rpm�lpoqjrpkhw�rpm�gr{h�rxjhhm�lp�zjlflpx�knpkhjplpx�fgh�|hjlnm�enj�knjjhkflnp�ne�fgh��nj��rpm�knvvhpkhvhpf�ne�zrjjrpflho�jh�qljhm��u�fgh�snpfjrkf��nkqvhpfo���ghp�fgh�snpfjrkfnj�knpolmhjo�r�|njflnp�oq�ofrpflryyu�knv|yhfhw�fgh�snpfjrkfnj�ogryy�|jh|rjh�rpm�oq�vlf�r�ylof�fn�fgh�ijkglfhkf�ro�|jn{lmhm�qpmhj��hkflnp��������snpohpf�ne�fgh�snpfjrkfnj�fn�|rjflry�nkkq|rpku�nj�qoh�ogryy�pnf��h�qpjhronpr�yu�zlfgghym���gh�ofrxh�ne�fgh�|jnxjhoo�ne�fgh��nj��ogryy��h�mhfhjvlphm��u�zjlffhp�rxjhhvhpf��hfzhhp�fgh�~zphj�rpm�snpfjrkfnj�njw�le�pn�rxjhhvhpf�lo�jhrkghmw��u�mhklolnp�ne�fgh�ijkglfhkf�R�STST��dvvhmlrfhyu�|jlnj�fn�oqkg�|rjflry�nkkq|rpku�nj�qohw�fgh�~zphjw�snpfjrkfnjw�rpm�ijkglfhkf�ogryy��nlpfyu�lpo|hkf�fgh�rjhr�fn��h�nkkq|lhm�nj�|njflnp�ne�fgh��nj��fn��h�qohm�lp�njmhj�fn�mhfhjvlph�rpm�jhknjm�fgh�knpmlflnp�ne�fgh��nj��
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STU�VWXUYZ�[\�\TU�VWXUY]̂�_̀\a_XZ�b[c�̀dYeT[̂U�[Xf�b[aX\[aX�aX̂dY[XeU�\T[\�Wagg�̀Y_\Ue\�\TU�VWXUY�[h[aX̂\�g_̂ �̂_i�d̂U�_i�\TU�VWXUY]̂�̀Y_̀UY\cZ�_Y�\TU�aX[jaga\c�\_�e_Xfde\�X_Yb[g�_̀UY[\a_X̂Z�fdU�\_�iaYU�_Y�_\TUY�e[d̂Û�_i�g_̂ k̂�STU�VWXUY�W[alÛ�[gg�YahT\̂�_i�[e\a_X�[h[aX̂\�\TU�m_X\Y[e\_Y�[Xf�nYeTa\Ue\�i_Y�g_̂ �̂_i�d̂U�_i�\TU�VWXUY]̂�̀Y_̀UY\cZ�fdU�\_�iaYU�_Y�_\TUY�T[o[Yf̂�T_WUlUY�e[d̂Ufkpqqrs�tuvwxyz{|y�}|u�~{yy�{z{|y�����|xw�{u���xxp�qqrsrq�n�g_̂ �̂aX̂dYUf�dXfUY�\TU�̀Y_̀UY\c�aX̂dY[XeU�YU�daYUf�jc�\TU�nhYUUbUX\�̂T[gg�jU�[f�d̂\Uf�jc�\TU�VWXUY�[̂�iafdea[Yc�[Xf�b[fU�̀[c[jgU�\_�\TU�VWXUY�[̂�iafdea[Yc�i_Y�\TU�aX̂dYUf̂Z�[̂�\TUaY�aX\UYÛ\̂�b[c�[̀ Ù[YZ�̂dj�Ue\�\_�YU�daYUbUX\̂�_i�[Xc�[̀ g̀ae[jgU�b_Y\h[hUU�eg[d̂U�[Xf�_i��Ue\a_X���k�k�k�STU�VWXUY�̂T[gg�̀[c�\TU�nYeTa\Ue\�[Xf�m_X\Y[e\_Y�\TUaY��d̂\�̂T[YÛ�_i�aX̂dY[XeU�̀Y_eUUf̂�YUeUalUf�jc�\TU�VWXUYZ�[Xf�jc�[̀ Ỳ_̀Ya[\U�[hYUUbUX\̂�\TU�nYeTa\Ue\�[Xf�m_X\Y[e\_Y�̂T[gg�b[�U�̀[cbUX\̂�\_�\TUaY�e_X̂dg\[X\̂�[Xf��dje_X\Y[e\_Ŷ�aX�̂abag[Y�b[XXUYkp�qqrsr���Ya_Y�\_�̂U\\gUbUX\�_i�[X�aX̂dYUf�g_̂ Ẑ�\TU�VWXUY�̂T[gg�X_\aic�\TU�m_X\Y[e\_Y�_i�\TU�\UYb̂�_i�\TU�̀Y_̀_̂Uf�Û\\gUbUX\�[̂�WUgg�[̂�\TU�̀Y_̀_̂Uf�[gg_e[\a_X�_i�\TU�aX̂dY[XeU�̀Y_eUUf̂k�STU�m_X\Y[e\_Y�̂T[gg�T[lU����f[ĉ�iY_b�YUeUà\�_i�X_\aeU�\_�_j�Ue\�\_�\TU�̀Y_̀_̂Uf�̂U\\gUbUX\�_Y�[gg_e[\a_X�_i�\TU�̀Y_eUUf̂k��i�\TU�m_X\Y[e\_Y�f_Û�X_\�_j�Ue\Z�\TU�VWXUY�̂T[gg�̂U\\gU�\TU�g_̂ �̂[Xf�\TU�m_X\Y[e\_Y�̂T[gg�jU�j_dXf�jc�\TU�̂U\\gUbUX\�[Xf�[gg_e[\a_Xk��̀_X�YUeUà\Z�\TU�VWXUY�T̂[gg�fÙ_̂a\�\TU�aX̂dY[XeU�̀Y_eUUf̂�aX�[�̂Ù[Y[\U�[ee_dX\�[Xf�b[�U�\TU�[̀ Ỳ_̀Ya[\U�fâ\Yajd\a_X̂k�STUYU[i\UYZ�ai�X_�_\TUY�[hYUUbUX\�â�b[fU�_Y�\TU�VWXUY�f_Û�X_\�\UYbaX[\U�\TU�m_X\Y[e\�i_Y�e_XlUXaUXeUZ�\TU�VWXUY�[Xf�m_X\Y[e\_Y�T̂[gg�U�Ued\U�[�mT[XhU�VYfUY�i_Y�YUe_X̂\Yde\a_X�_i�\TU�f[b[hUf�_Y�fÛ\Y_cUf��_Y��aX�\TU�[b_dX\�[gg_e[\Uf�i_Y�\T[\�d̀Ỳ_̂Uk��i�\TU�m_X\Y[e\_Y�\abUgc�_j�Ue\̂�\_�Ua\TUY�\TU�\UYb̂�_i�\TU�̀Y_̀_̂Uf�̂U\\gUbUX\�_Y�\TU�[gg_e[\a_X�_i�\TU�Ỳ_eUUf̂Z�\TU�VWXUY�b[c�̀Y_eUUf�\_�̂U\\gU�\TU�aX̂dYUf�g_̂ Ẑ�[Xf�[Xc�fầd\U�jU\WUUX�\TU�VWXUY�[Xf�m_X\Y[e\_Y�[YâaXh�_d\�_i�\TU�̂U\\gUbUX\�_Y�[gg_e[\a_X�_i�\TU�̀Y_eUUf̂�̂T[gg�jU�YÛ_glUf�̀dŶd[X\�\_�nY\aegU���k��UXfaXh�YÛ_gd\a_X�_i�[Xc�fầd\UZ�\TU�VWXUY�b[c�â̂dU�[�m_X̂\Yde\a_X�mT[XhU��aYUe\alU�i_Y�\TU�YUe_X̂\Yde\a_X�_i�\TU�f[b[hUf�_Y�fÛ\Y_cUf��_Y�kt�������q���������������t�������������������� p�q�rq��|¡�¢{�£|¤�������¥p�q�rqrq��i�[�̀_Y\a_X�_i�\TU��_Y��â�e_lUYUf�e_X\Y[Yc�\_�\TU�nYeTa\Ue\]̂�YU�dÛ\�_Y�\_�YU�daYUbUX\̂�̂̀Ueaiae[ggc�U�̀YÛ̂Uf�aX�\TU�m_X\Y[e\��_edbUX\̂Z�a\�bd̂\Z�ai�YU�dÛ\Uf�aX�WYa\aXh�jc�\TU�nYeTa\Ue\Z�jU�dXe_lUYUf�i_Y�\TU�nYeTa\Ue\]̂�U�[baX[\a_X�[Xf�jU�YÙg[eUf�[\�\TU�m_X\Y[e\_Y]̂�U�̀UX̂U�Wa\T_d\�eT[XhU�aX�\TU�m_X\Y[e\�SabUkp�q�rqr���i�[�̀_Y\a_X�_i�\TU��_Y��T[̂�jUUX�e_lUYUf�\T[\�\TU�nYeTa\Ue\�T[̂�X_\�̂̀Ueaiae[ggc�YU�dÛ\Uf�\_�U�[baXU�̀Ya_Y�\_�a\̂�jUaXh�e_lUYUfZ�\TU�nYeTa\Ue\�b[c�YU�dÛ\�\_�̂UU�̂deT��_Y��[Xf�a\�̂T[gg�jU�dXe_lUYUf�jc�\TU�m_X\Y[e\_Yk��i�̂deT��_Y��â�aX�[ee_Yf[XeU�Wa\T�\TU�m_X\Y[e\��_edbUX\̂Z�\TU�m_X\Y[e\_Y�̂T[gg�jU�UX\a\gUf�\_�[X�U�da\[jgU�[f�d̂\bUX\�\_�\TU�m_X\Y[e\��db�[Xf�m_X\Y[e\�SabU�[̂�b[c�jU�[̀ Ỳ_̀Ya[\Uk��i�̂deT��_Y��â�X_\�aX�[ee_Yf[XeU�Wa\T�\TU�m_X\Y[e\��_edbUX\̂Z�\TU�e_̂\̂�_i�dXe_lUYaXh�\TU��_Y�Z�[Xf�\TU�e_̂\�_i�e_YYUe\a_XZ�̂T[gg�jU�[\�\TU�m_X\Y[e\_Y]̂�U�̀UX̂Ukp�q�r������{¡y£�|�������¥p�q�r�rq�¦{���{�~w§xy}|y£}����z̈�{y£�|STU�m_X\Y[e\_Y�̂T[gg�̀Y_b̀ \gc�e_YYUe\��_Y��YU�Ue\Uf�jc�\TU�nYeTa\Ue\�_Y�i[agaXh�\_�e_Xi_Yb�\_�\TU�YU�daYUbUX\̂�_i�\TU�m_X\Y[e\��_edbUX\̂Z�fâe_lUYUf�jUi_YU��dĵ\[X\a[g�m_b̀ gU\a_X�[Xf�WTU\TUY�_Y�X_\�i[jYae[\UfZ�aX̂\[ggUf�_Y�e_b̀ gU\Ufk�m_̂\̂�_i�e_YYUe\aXh�̂deT�YU�Ue\Uf��_Y�Z�aXegdfaXh�[ffa\a_X[g�\Û\aXh�[Xf�aX̂ Ùe\a_X̂Z�\TU�e_̂\�_i�dXe_lUYaXh�[Xf�YÙg[eUbUX\Z�[Xf�e_b̀ UX̂[\a_X�i_Y�\TU�nYeTa\Ue\]̂�̂UYlaeÛ�[Xf�U�̀UX̂Û�b[fU�XUeÛ̂[Yc�\TUYUjcZ�̂T[gg�jU�[\�\TU�m_X\Y[e\_Y]̂�U�̀UX̂Ukp�q�r�r��t�y{��~w§xy}|y£}����z̈�{y£�|p�q�r�r�rq��X�[ffa\a_X�\_�\TU�m_X\Y[e\_Y]̂�_jgah[\a_X̂�dXfUY��Ue\a_X�©k�Z�aiZ�Wa\TaX�_XU�cU[Y�[i\UY�\TU�f[\U�_i��dĵ\[X\a[g�m_b̀ gU\a_X�_i�\TU��_Y��_Y�fÛahX[\Uf�̀_Y\a_X�\TUYU_i�_Y�[i\UY�\TU�f[\U�i_Y�e_bbUXeUbUX\�_i�W[YY[X\aÛ�Û\[jgâTUf�dXfUY��Ue\a_X�ªkªk�Z�_Y�jc�\UYb̂�_i�[Xc�[̀ g̀ae[jgU�̂̀Uea[g�W[YY[X\c�YU�daYUf�jc�\TU�m_X\Y[e\��_edbUX\̂Z�[Xc�_i�\TU��_Y��â�i_dXf�\_�jU�X_\�aX�[ee_Yf[XeU�Wa\T�\TU�YU�daYUbUX\̂�_i�\TU�m_X\Y[e\��_edbUX\̂Z�\TU�m_X\Y[e\_Y�̂T[gg�e_YYUe\�a\�Ỳ_b̀ \gc�[i\UY�YUeUà\�_i�X_\aeU�iY_b�\TU�VWXUY�\_�f_�̂_Z�dXgÛ̂�\TU�VWXUY�T[̂�̀YUla_d̂gc�halUX�\TU�m_X\Y[e\_Y�[�WYa\\UX�[eeÙ\[XeU�_i�̂deT�e_Xfa\a_Xk�STU�VWXUY�̂T[gg�halU�̂deT�X_\aeU�̀Y_b̀ \gc�[i\UY�fâe_lUYc�_i�\TU�e_Xfa\a_Xk��dYaXh�\TU�_XU«cU[Y�̀UYa_f�i_Y�e_YYUe\a_X�_i��_Y�Z�ai�\TU�VWXUY�i[aĝ�\_�X_\aic�\TU�m_X\Y[e\_Y�[Xf�halU�\TU�m_X\Y[e\_Y�[X�_̀ _̀Y\dXa\c�\_�b[�U�\TU�e_YYUe\a_XZ�\TU�VWXUY�W[alÛ�\TU�YahT\̂�\_�YU�daYU�e_YYUe\a_X�jc�\TU�m_X\Y[e\_Y�[Xf�\_�b[�U�[�eg[ab�i_Y�jYU[eT�_i�W[YY[X\ck��i�\TU�m_X\Y[e\_Y�i[aĝ�\_�e_YYUe\�X_Xe_Xi_YbaXh��_Y��Wa\TaX�[�YU[̂_X[jgU�\abU�fdYaXh�\T[\�̀UYa_f�[i\UY�YUeUà\�_i�X_\aeU�iY_b�\TU�VWXUY�_Y�nYeTa\Ue\Z�\TU�VWXUY�b[c�e_YYUe\�a\�aX�[ee_Yf[XeU�Wa\T��Ue\a_X��k�k
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T�UVWUWV�XY�Z[\�] _̂̀�ab�bẐcc\d�Ŷ_�e�c\_âd�̂Y�fg�ĥib\hjZak\�delb�Z[_̂jm[�î�ehZ�̂_�YejnZ�̂Y�Z[\�ôiZ_ehẐ_p�e�qjrĥiZ_ehẐ_p�e�qjrsbjrĥiZ_ehẐ_p�̂_�Z[\a_�em\iZb�̂_�\tcn̂l\\b�̂_�eil�̂Z[\_�c\_b̂ib�̂_�\iZaZa\b�c\_Ŷ_taim�ĉ_Zâib�Ŷ�Z[\�] _̂̀�r\hejb\�Z[\�uvi\_�[eb�_\c\eZ\dnl�Yean\d�Ẑ�YjnYann�Z[\�uvi\_wb�̂rnameZâib�jid\_�Z[\�ôiZ_ehZ�x̂hjt\iZb�vaZ[�_\bc\hZ�Ẑ�teZZ\_b�atĉ_ZeiZ�Ẑ�Z[\�c_̂m_\bb�̂Y�Z[\�] _̂̀p�Z[\�ôiZ_ehẐ_�telp�jĉi�b\k\i�eddaZâien�delbw�îZah\�Ẑ�Z[\�uvi\_�eid�Z[\�y_h[aZ\hZp�Z\_taieZ\�Z[\�ôiZ_ehZ�eid�_\ĥk\_�Y_̂t�Z[\�uvi\_�eb�c_̂kad\d�ai�q\hZâi�z{|z|}|T�UVW~�����������������������������������T�UVW~WU��[\�uvi\_�tel�Z\_taieZ\�Z[\�ôiZ_ehZ�aY�Z[\�ôiZ_ehẐ_WU _\c\eZ\dnl�_\Yjb\b�̂_�Yeanb�Ẑ�bjccnl�\îjm[�c_̂c\_nl�b̀ann\d�v̂ _̀\_b�̂_�c_̂c\_�teZ\_aenb�W~ Yeanb�Ẑ�tè\�celt\iZ�Ẑ�qjrĥiZ_ehẐ_b�̂_�bjccna\_b�ai�ehĥ_deih\�vaZ[�Z[\�_\bc\hZak\�em_\\t\iZb�r\Zv\\i�Z[\�ôiZ_ehẐ_�eid�Z[\�qjrĥiZ_ehẐ_b�̂_�bjccna\_b�W� _\c\eZ\dnl�dab_\me_db�eccnahern\�nevbp�bZeZjZ\bp�̂_daieih\bp�ĥd\bp�_jn\b�eid�_\mjneZâibp�̂_�nevYjn�_̂d\_b�̂Y�e�cjrnah�ejZ[̂_aZl��̂_WV Ẑ[\_vab\�ab�mjanZl�̂Y�bjrbZeiZaen�r_\eh[�̂Y�e�c_̂kabâi�̂Y�Z[\�ôiZ_ehZ�x̂hjt\iZb|T�UVW~W~�][\i�eil�̂Y�Z[\�_\eb̂ib�d\bh_ar\d�ai�q\hZâi�z{|�|z�\�abZp�eid�jĉi�h\_ZaYaheZâi�rl�Z[\�y_h[aZ\hZ�Z[eZ�bjYYaha\iZ�hejb\�\�abZb�Ẑ��jbZaYl�bjh[�ehZâip�Z[\�uvi\_�telp�vaZ[̂jZ�c_\�jdah\�Ẑ�eil�̂Z[\_�_am[Zb�̂_�_\t\da\b�̂Y�Z[\�uvi\_�eid�eYZ\_�makaim�Z[\�ôiZ_ehẐ_�eid�Z[\�ôiZ_ehẐ_wb�bj_\Zlp�aY�eilp�b\k\i�delbw�îZah\p�Z\_taieZ\�\tcn̂lt\iZ�Ŷ�Z[\�ôiZ_ehẐ_�eid�telp�bjr�\hZ�Ẑ�eil�c_â_�_am[Zb�̂Y�Z[\�bj_\Zl�WU ��hnjd\�Z[\�ôiZ_ehẐ_�Y_̂t�Z[\�baZ\�eid�Zè\�ĉbb\bbâi�̂Y�enn�teZ\_aenbp�\�jact\iZp�Ẑ̂ nbp�eid�ĥibZ_jhZâi�\�jact\iZ�eid�teh[ai\_l�Z[\_\̂i�̂vi\d�rl�Z[\�ôiZ_ehẐ_�W~ yhh\cZ�ebbamit\iZ�̂Y�bjrĥiZ_ehZb�cj_bjeiZ�Ẑ�q\hZâi��|{��eidW� �aiab[�Z[\�] _̂̀�rl�v[eZ\k\_�_\eb̂iern\�t\Z[̂d�Z[\�uvi\_�tel�d\\t�\�c\da\iZ|��ĉi�v_aZZ\i�_\�j\bZ�Ŷ�Z[\�ôiZ_ehẐ_p�Z[\�uvi\_�b[enn�Yj_iab[�Ẑ�Z[\�ôiZ_ehẐ_�e�d\Zean\d�ehĥjiZaim�̂Y�Z[\�ĥbZb�aihj__\d�rl�Z[\�uvi\_�ai�Yaiab[aim�Z[\�] _̂̀|T�UVW~W��][\i�Z[\�uvi\_�Z\_taieZ\b�Z[\�ôiZ_ehZ�Ŷ_�̂i\�̂Y�Z[\�_\eb̂ib�bZeZ\d�ai�q\hZâi�z{|�|zp�Z[\�ôiZ_ehẐ_�b[enn�îZ�r\�\iZaZn\d�Ẑ�_\h\ak\�Yj_Z[\_�celt\iZ�jiZan�Z[\�] _̂̀�ab�Yaiab[\d|T�UVW~WV�XY�Z[\�jicead�reneih\�̂Y�Z[\�ôiZ_ehZ�qjt�\�h\\db�ĥbZb�̂Y�Yaiab[aim�Z[\�] _̂̀p�aihnjdaim�ĥtc\ibeZâi�Ŷ_�Z[\�y_h[aZ\hZwb�b\_kah\b�eid�\�c\ib\b�ted\�i\h\bbe_l�Z[\_\rlp�eid�̂Z[\_�detem\b�aihj__\d�rl�Z[\�uvi\_�eid�îZ�\�c_\bbnl�veak\dp�bjh[�\�h\bb�b[enn�r\�cead�Ẑ�Z[\�ôiZ_ehẐ_|�XY�bjh[�ĥbZb�eid�detem\b�\�h\\d�Z[\�jicead�reneih\p�Z[\�ôiZ_ehẐ_�b[enn�cel�Z[\�daYY\_\ih\�Ẑ�Z[\�uvi\_|��[\�et̂ jiZ�Ẑ�r\�cead�Ẑ�Z[\�ôiZ_ehẐ_�̂_�uvi\_p�eb�Z[\�heb\�tel�r\p�b[enn�r\�h\_ZaYa\d�rl�Z[\�XiaZaen�x\habâi��è\_p�jĉi�eccnaheZâip�eid�Z[ab�̂rnameZâi�Ŷ_�celt\iZ�b[enn�bj_kak\�Z\_taieZâi�̂Y�Z[\�ôiZ_ehZ|T�UVW��������������������������������� �����¡�T�UVW�WU��[\�uvi\_�telp�vaZ[̂jZ�hejb\p�̂_d\_�Z[\�ôiZ_ehẐ_�ai�v_aZaim�Ẑ�bjbc\idp�d\nel�̂_�aiZ\__jcZ�Z[\�] _̂̀p�ai�v[̂n\�̂_�ai�ce_Z�Ŷ_�bjh[�c\_âd�̂Y�Zat\�eb�Z[\�uvi\_�tel�d\Z\_tai\|T�UVW�W~��[\�ôiZ_ehZ�qjt�eid�ôiZ_ehZ��at\�b[enn�r\�ed�jbZ\d�Ŷ_�aih_\eb\b�ai�Z[\�ĥbZ�eid�Zat\�hejb\d�rl�bjbc\ibâip�d\nelp�̂_�aiZ\__jcZâi�jid\_�q\hZâi�z{|}|z|�yd�jbZt\iZ�̂Y�Z[\�ôiZ_ehZ�qjt�b[enn�aihnjd\�c_̂YaZ|�¢̂�ed�jbZt\iZ�b[enn�r\�ted\�Ẑ�Z[\�\�Z\iZWU Z[eZ�c\_Ŷ_teih\�abp�vebp�̂_�v̂jnd�[ek\�r\\ip�b̂�bjbc\id\dp�d\nel\dp�̂_�aiZ\__jcZ\dp�rl�eîZ[\_�hejb\�Ŷ_�v[ah[�Z[\�ôiZ_ehẐ_�ab�_\bĉibarn\��̂_W~ Z[eZ�ei�\�jaZern\�ed�jbZt\iZ�ab�ted\�̂_�d\ia\d�jid\_�eîZ[\_�c_̂kabâi�̂Y�Z[\�ôiZ_ehZ|T�UVWV��������������������������������� �����¡�T�UVWVWU��[\�uvi\_�telp�eZ�eil�Zat\p�Z\_taieZ\�Z[\�ôiZ_ehZ�Ŷ_�Z[\�uvi\_wb�ĥik\ia\ih\�eid�vaZ[̂jZ�hejb\|T�UVWVW~��ĉi�_\h\acZ�̂Y�îZah\�Y_̂t�Z[\�uvi\_�̂Y�bjh[�Z\_taieZâi�Ŷ_�Z[\�uvi\_wb�ĥik\ia\ih\p�Z[\�ôiZ_ehẐ_�b[ennWU h\eb\�̂c\_eZâib�eb�da_\hZ\d�rl�Z[\�uvi\_�ai�Z[\�îZah\�W~ Zè\�ehZâib�i\h\bbe_lp�̂_�Z[eZ�Z[\�uvi\_�tel�da_\hZp�Ŷ_�Z[\�c_̂Z\hZâi�eid�c_\b\_keZâi�̂Y�Z[\�] _̂̀��eidW� \�h\cZ�Ŷ_�] _̂̀�da_\hZ\d�Ẑ�r\�c\_Ŷ_t\d�c_â_�Ẑ�Z[\�\YY\hZak\�deZ\�̂Y�Z\_taieZâi�bZeZ\d�ai�Z[\�îZah\p�Z\_taieZ\�enn�\�abZaim�bjrĥiZ_ehZb�eid�cj_h[eb\�̂_d\_b�eid�\iZ\_�aiẐ�î�Yj_Z[\_�bjrĥiZ_ehZb�eid�cj_h[eb\�̂_d\_b|
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T�UVWVWX�YZ�[\]̂�_̀�]a[b�ĉdefZ\cf_Z�̀_d�cb̂�ghẐdi]�[_ZĵZf̂Z[̂k�cb̂�ghẐd�]b\ll�m\n�cb̂�o_Zcd\[c_d�̀_d�p_dq�md_m̂dln�̂r̂[aĉst�[_]c]�fZ[add̂s�un�d̂\]_Z�_̀�cb̂�ĉdefZ\cf_Zk�fZ[lasfZv�[_]c]�\ccdfuac\ul̂�c_�ĉdefZ\cf_Z�_̀�wau[_Zcd\[c]t�\Zs�cb̂�ĉdefZ\cf_Z�̀̂ k̂�f̀�\Znk�]̂c�̀_dcb�fZ�cb̂�xvd̂̂ êZcyz{|}~���U����~�z}���z����}���|��T�U�WU�~������T�U�WUWU�����������x�ol\fe�f]�\�ŝe\Zs�_d�\]]̂dcf_Z�un�_Ẑ�_̀�cb̂�m\dcf̂]�]̂̂ qfZvk�\]�\�e\cĉd�_̀�dfvbck�m\nêZc�_̀�e_Ẑnk�\�[b\Zv̂�fZ�cb̂�o_Zcd\[c��fêk�_d�_cb̂d�d̂lf̂̀�hfcb�d̂]m̂[c�c_�cb̂�ĉde]�_̀�cb̂�o_Zcd\[cy��b̂�ĉde��ol\fe��\l]_�fZ[laŝ]�_cb̂d�sf]maĉ]�\Zs�e\cĉd]�fZ��â]cf_Z�ûcĥ Ẑ�cb̂�ghẐd�\Zs�o_Zcd\[c_d�\df]fZv�_ac�_̀�_d�d̂l\cfZv�c_�cb̂�o_Zcd\[cy��b̂�d̂]m_Z]fuflfcn�c_�]au]c\Zcf\ĉ�ol\fe]�]b\ll�d̂]c�hfcb�cb̂�m\dcn�e\qfZv�cb̂�ol\fey��bf]�ŵ[cf_Z���y�y��s_̂]�Z_c�d̂�afd̂�cb̂�ghẐd�c_�f̀l̂�\�ol\fe�fZ�_dŝd�c_�fem_]̂�lf�afs\ĉs�s\e\v̂]�fZ�\[[_ds\Z[̂�hfcb�cb̂�o_Zcd\[c��_[aêZc]yT�U�WUW��|��������������~������b̂�ghẐd�\Zs�o_Zcd\[c_d�]b\ll�[_eêZ[̂�\ll�ol\fe]�\Zs�[\a]̂]�_̀�\[cf_Z�\v\fZ]c�cb̂�_cb̂d�\Zs�\df]fZv�_ac�_̀�_d�d̂l\ĉs�c_�cb̂�o_Zcd\[ck�hb̂cb̂d�fZ�[_Zcd\[ck�c_dck�ud̂\[b�_̀�h\dd\Zcn�_d�_cb̂dhf]̂k�fZ�\[[_ds\Z[̂�hfcb�cb̂�d̂�afd̂êZc]�_̀�cb̂�ufZsfZv�sf]maĉ�d̂]_lacf_Z�êcb_s�]̂l̂[ĉs�fZ�cb̂�xvd̂̂ êZc�\Zs�hfcbfZ�cb̂�m̂df_s�]m̂[f̀f̂s�un�\mmlf[\ul̂�l\hk�uac�fZ�\Zn�[\]̂�Z_c�e_d̂�cb\Z����n̂\d]�\̀ĉd�cb̂�s\ĉ�_̀�wau]c\Zcf\l�o_eml̂cf_Z�_̀�cb̂�p_dqy��b̂�ghẐd�\Zs�o_Zcd\[c_d�h\fĵ�\ll�ol\fe]�\Zs�[\a]̂]�_̀�\[cf_Z�Z_c�[_eêZ[̂s�fZ�\[[_ds\Z[̂�hfcb�cbf]�ŵ[cf_Z���y�y�yT�U�WUWX�����������~�����T�U�WUWXWU�ol\fe]�un�̂fcb̂d�cb̂�ghẐd�_d�o_Zcd\[c_dk�hb̂d̂�cb̂�[_Zsfcf_Z�vfjfZv�df]̂�c_�cb̂�ol\fe�f]�̀fd]c�sf][_ĵd̂s�mdf_d�c_�̂rmfd\cf_Z�_̀�cb̂�m̂df_s�̀_d�[_dd̂[cf_Z�_̀�cb̂�p_dq�]̂c�̀_dcb�fZ�ŵ[cf_Z���y�y�k�]b\ll�û�fZfcf\ĉs�un�Z_cf[̂�c_�cb̂�_cb̂d�m\dcn�\Zs�c_�cb̂�YZfcf\l��̂[f]f_Z��\q̂d�hfcb�\�[_mn�]̂Zc�c_�cb̂�xd[bfĉ[ck�f̀�cb̂�xd[bfĉ[c�f]�Z_c�]̂djfZv�\]�cb̂�YZfcf\l��̂[f]f_Z��\q̂dy�ol\fe]�un�̂fcb̂d�m\dcn�aZŝd�cbf]�ŵ[cf_Z���y�y�y��]b\ll�û�fZfcf\ĉs�hfcbfZ����s\n]�\̀ĉd�_[[add̂Z[̂�_̀�cb̂�̂ĵZc�vfjfZv�df]̂�c_�]a[b�ol\fe�_d�hfcbfZ����s\n]�\̀ĉd�cb̂�[l\fe\Zc�̀fd]c�d̂[_vZf�̂]�cb̂�[_Zsfcf_Z�vfjfZv�df]̂�c_�cb̂�ol\fek�hbf[b̂ĵd�f]�l\ĉdyT�U�WUWXW��ol\fe]�un�̂fcb̂d�cb̂�ghẐd�_d�o_Zcd\[c_dk�hb̂d̂�cb̂�[_Zsfcf_Z�vfjfZv�df]̂�c_�cb̂�ol\fe�f]�̀fd]c�sf][_ĵd̂s�\̀ĉd�̂rmfd\cf_Z�_̀�cb̂�m̂df_s�̀_d�[_dd̂[cf_Z�_̀�cb̂�p_dq�]̂c�̀_dcb�fZ�ŵ[cf_Z���y�y�k�]b\ll�û�fZfcf\ĉs�un�Z_cf[̂�c_�cb̂�_cb̂d�m\dcny�YZ�]a[b�̂ĵZck�Z_�ŝ[f]f_Z�un�cb̂�YZfcf\l��̂[f]f_Z��\q̂d�f]�d̂�afd̂syT�U�WUWV�~�������� �~���¡������¡��¡�����T�U�WUWVWU�¢̂ZsfZv�̀fZ\l�d̂]_lacf_Z�_̀�\�ol\fek�̂r[̂mc�\]�_cb̂dhf]̂�\vd̂̂s�fZ�hdfcfZv�_d�\]�md_jfŝs�fZ�ŵ[cf_Z�£y¤�\Zs�xdcf[l̂��¥k�cb̂�o_Zcd\[c_d�]b\ll�md_[̂ ŝ�sflfv̂Zcln�hfcb�m̂d̀_de\Z[̂�_̀�cb̂�o_Zcd\[c�\Zs�cb̂�ghẐd�]b\ll�[_ZcfZâ�c_�e\q̂�m\nêZc]�fZ�\[[_ds\Z[̂�hfcb�cb̂�o_Zcd\[c��_[aêZc]y�T�U�WUWVW���b̂�o_Zcd\[c�wae�\Zs�o_Zcd\[c��fê�]b\ll�û�\s¦a]ĉs�fZ�\[[_ds\Z[̂�hfcb�cb̂�YZfcf\l��̂[f]f_Z��\q̂di]�ŝ[f]f_Zk�]au¦̂[c�c_�cb̂�dfvbc�_̀�̂fcb̂d�m\dcn�c_�md_[̂ ŝ�fZ�\[[_ds\Z[̂�hfcb�cbf]�xdcf[l̂���y��b̂�xd[bfĉ[c�hfll�f]]â�ôdcf̀f[\ĉ]�̀_d�¢\nêZc�fZ�\[[_ds\Z[̂�hfcb�cb̂�ŝ[f]f_Z�_̀�cb̂�YZfcf\l��̂[f]f_Z��\q̂dyT�U�WUW��~��������¡�z§§��������~���Ỳ�cb̂�o_Zcd\[c_d�hf]b̂]�c_�e\q̂�\�ol\fe�̀_d�\Z�fZ[d̂\]̂�fZ�cb̂�o_Zcd\[c�waek�Z_cf[̂�\]�md_jfŝs�fZ�ŵ[cf_Z���y�y��]b\ll�û�vfĵZ�û _̀d̂�md_[̂ ŝfZv�c_�̂r̂[aĉ�cb̂�m_dcf_Z�_̀�cb̂�p_dq�cb\c�f]�cb̂�]au¦̂[c�_̀�cb̂�ol\fey�¢df_d�Z_cf[̂�f]�Z_c�d̂�afd̂s�̀_d�ol\fe]�d̂l\cfZv�c_�\Z�̂êdv̂Z[n�̂Zs\Zv̂dfZv�lf̀̂�_d�md_m̂dcn�\df]fZv�aZŝd�ŵ[cf_Z���y¥yT�U�WUẄ�~��������¡�z§§��������|���T�U�WUẄWU�Ỳ�cb̂�o_Zcd\[c_d�hf]b̂]�c_�e\q̂�\�ol\fe�̀_d�\Z�fZ[d̂\]̂�fZ�cb̂�o_Zcd\[c��fêk�Z_cf[̂�\]�md_jfŝs�fZ�ŵ[cf_Z���y�y��]b\ll�û�vfĵZy��b̂�o_Zcd\[c_di]�ol\fe�]b\ll�fZ[laŝ�\Z�̂]cfe\ĉ�_̀�[_]c�\Zs�_̀�md_u\ul̂�̂̀`̂[c�_̀�ŝl\n�_Z�md_vd̂]]�_̀�cb̂�p_dqy�YZ�cb̂�[\]̂�_̀�\�[_ZcfZafZv�ŝl\nk�_Zln�_Ẑ�ol\fe�f]�Ẑ[̂]]\dnyT�U�WUẄW��Ỳ�\sĵd]̂�ĥ\cb̂d�[_Zsfcf_Z]�\d̂�cb̂�u\]f]�̀_d�\�ol\fe�̀_d�\ssfcf_Z\l�cfêk�]a[b�ol\fe�]b\ll�û�s_[aêZĉs�un�s\c\�]au]c\Zcf\cfZv�cb\c�ĥ\cb̂d�[_Zsfcf_Z]�ĥd̂�\uZ_de\l�̀_d�cb̂�m̂df_s�_̀�cfêk�[_als�Z_c�b\ĵ�û Ẑ�d̂\]_Z\uln�\Zcf[fm\ĉsk�\Zs�b\s�\Z�\sĵd]̂�̂̀`̂[c�_Z�cb̂�][b̂sal̂s�[_Z]cda[cf_Zy
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S�TUVTVW�XYZ[\]�̂_�̀aYZbc�_̂]�̀ d̂c\ef\dgZYa�hYbYi\cjkl�mnopqrspnq�rot�uvolq�vrwxl�myrwz{�r|rwo{p�lrsk�npklq�}nq�sno{l~�lopwry�trzr|l{�rqw{wo|�n�p�n}�nq�qlyrpwo|�pn�pkw{�mnopqrsp��jkw{�z�p�ry�vrwxlq�wosy�tl{VT trzr|l{�wos�qqlt����pkl�uvolq�}nq�qlopry�l��lo{l{��}nq�yn{{l{�n}��{l��wosnzl���qn}wp��}woroswo|����{wol{{�rot�ql��prpwno��rot�}nq�yn{{�n}�zror|lzlop�nq�lz�yn�ll��qnt�spwxwp��nq�n}�pkl�{lqxwsl{�n}�{�sk��lq{no{��rotV� trzr|l{�wos�qqlt����pkl�mnopqrspnq�}nq��qwosw�ry�n}}wsl�l��lo{l{�wosy�two|�pkl�snz�lo{rpwno�n}��lq{nooly�{prpwnolt�pklql��}nq�yn{{l{�n}�}woroswo|����{wol{{�rot�ql��prpwno��rot�}nq�yn{{�n}��qn}wp��l�sl�p�ropwsw�rplt��qn}wp�rqw{wo|�twqlspy��}qnz�pkl��nq��jkw{�z�p�ry�vrwxlq�w{�r��ywsr�yl��vwpkn�p�ywzwprpwno��pn�ryy�sno{l~�lopwry�trzr|l{�t�l�pn�lwpklq��rqp��{�plqzworpwno�wo�rssnqtrosl�vwpk��qpwsyl������npkwo|�snoprwolt�wo�pkw{��lspwno��������{kryy��l�tllzlt�pn��qlsy�tl�r{{l{{zlop�n}�yw~�wtrplt�trzr|l{��vklo�r��ywsr�yl��wo�rssnqtrosl�vwpk�pkl�ql~�wqlzlop{�n}�pkl�mnopqrsp��ns�zlop{�S�TUV���dZgZYa�h\�ZcẐdS�TUV�VT�myrwz{��l�sy�two|�pkn{l�vklql�pkl�snotwpwno�|wxwo|�qw{l�pn�pkl�myrwz�w{�}wq{p�tw{snxlqlt�r}plq�l��wqrpwno�n}�pkl��lqwnt�}nq�snqqlspwno�n}�pkl��nq��{lp�}nqpk�wo��lspwno��������nq�rqw{wo|��otlq��lspwno{�������������rot�������{kryy��l�ql}lqqlt�pn�pkl��owpwry��lsw{wno��r�lq�}nq�wowpwry�tlsw{wno��jkl��qskwplsp�vwyy�{lqxl�r{�pkl��owpwry��lsw{wno��r�lq���oyl{{�npklqvw{l�wotwsrplt�wo�pkl��|qllzlop����sl�p�}nq�pkn{l�myrwz{�l�sy�tlt����pkw{��lspwno���������ro�wowpwry�tlsw{wno�{kryy��l�ql~�wqlt�r{�r�snotwpwno��qlsltlop�pn�zltwrpwno�n}�ro��myrwz���}�ro�wowpwry�tlsw{wno�kr{�onp��llo�qlotlqlt�vwpkwo����tr�{�r}plq�pkl�myrwz�kr{��llo�ql}lqqlt�pn�pkl��owpwry��lsw{wno��r�lq��pkl��rqp��r{{lqpwo|�pkl�myrwz�zr��tlzrot�zltwrpwno�rot��wotwo|�tw{��pl�ql{ny�pwno�vwpkn�p�r�tlsw{wno�krxwo|��llo�qlotlqlt���oyl{{�pkl��owpwry��lsw{wno��r�lq�rot�ryy�r}}lsplt��rqpwl{�r|qll��pkl��owpwry��lsw{wno��r�lq�vwyy�onp�tlswtl�tw{��pl{��lpvllo�pkl�mnopqrspnq�rot��lq{no{�nq�lopwpwl{�npklq�pkro�pkl�uvolq�S�TUV�V��jkl��owpwry��lsw{wno��r�lq�vwyy�qlxwlv�myrwz{�rot�vwpkwo�plo�tr�{�n}�pkl�qlslw�p�n}�r�myrwz�pr�l�nol�nq�znql�n}�pkl�}nyynvwo|�rspwno{������ql~�l{p�rttwpwnory�{���nqpwo|�trpr�}qnz�pkl�syrwzrop�nq�r�ql{�no{l�vwpk�{���nqpwo|�trpr�}qnz�pkl�npklq��rqp�������ql�lsp�pkl�myrwz�wo�vknyl�nq�wo��rqp������r��qnxl�pkl�myrwz������{�||l{p�r�snz�qnzw{l��nq�����rtxw{l�pkl��rqpwl{�pkrp�pkl��owpwry��lsw{wno��r�lq�w{��or�yl�pn�ql{nyxl�pkl�myrwz�w}�pkl��owpwry��lsw{wno��r�lq�yrs�{�{�}}wswlop�wo}nqzrpwno�pn�lxry�rpl�pkl�zlqwp{�n}�pkl�myrwz�nq�w}�pkl��owpwry��lsw{wno��r�lq�snosy�tl{�pkrp��wo�pkl��owpwry��lsw{wno��r�lq�{�{nyl�tw{sqlpwno��wp�vn�yt��l�wor��qn�qwrpl�}nq�pkl��owpwry��lsw{wno��r�lq�pn�ql{nyxl�pkl�myrwz�S�TUV�V ��o�lxry�rpwo|�myrwz{��pkl��owpwry��lsw{wno��r�lq�zr�����p�{kryy�onp��l�n�yw|rplt�pn��sno{�yp�vwpk�nq�{ll��wo}nqzrpwno�}qnz�lwpklq��rqp��nq�}qnz��lq{no{�vwpk�{�lswry��onvylt|l�nq�l��lqpw{l�vkn�zr��r{{w{p�pkl��owpwry��lsw{wno��r�lq�wo�qlotlqwo|�r�tlsw{wno��jkl��owpwry��lsw{wno��r�lq�zr��ql~�l{p�pkl�uvolq�pn�r�pknqw¡l�qlplopwno�n}�{�sk��lq{no{�rp�pkl�uvolq�{�l��lo{l�S�TUV�V¢��}�pkl��owpwry��lsw{wno��r�lq�ql~�l{p{�r��rqp��pn��qnxwtl�r�ql{�no{l�pn�r�myrwz�nq�pn�}�qow{k�rttwpwnory�{���nqpwo|�trpr��{�sk��rqp��{kryy�ql{�not��vwpkwo�plo�tr�{�r}plq�qlslw�p�n}�pkl�ql~�l{p��rot�{kryy�lwpklq������qnxwtl�r�ql{�no{l�no�pkl�ql~�l{plt�{���nqpwo|�trpr������rtxw{l�pkl��owpwry��lsw{wno��r�lq�vklo�pkl�ql{�no{l�nq�{���nqpwo|�trpr�vwyy��l�}�qow{klt��nq�����rtxw{l�pkl��owpwry��lsw{wno��r�lq�pkrp�on�{���nqpwo|�trpr�vwyy��l�}�qow{klt����no�qlslw�p�n}�pkl�ql{�no{l�nq�{���nqpwo|�trpr��w}�ro���pkl��owpwry��lsw{wno��r�lq�vwyy�lwpklq�ql�lsp�nq�r��qnxl�pkl�myrwz�wo�vknyl�nq�wo��rqp�S�TUV�VU�jkl��owpwry��lsw{wno��r�lq�vwyy�qlotlq�ro�wowpwry�tlsw{wno�r��qnxwo|�nq�ql�lspwo|�pkl�myrwz��nq�wotwsrpwo|�pkrp�pkl��owpwry��lsw{wno��r�lq�w{��or�yl�pn�ql{nyxl�pkl�myrwz��jkw{�wowpwry�tlsw{wno�{kryy������l�wo�vqwpwo|������{prpl�pkl�qlr{no{�pklql}nq��rot�����onpw}��pkl��rqpwl{�rot�pkl��qskwplsp��w}�pkl��qskwplsp�w{�onp�{lqxwo|�r{�pkl��owpwry��lsw{wno��r�lq��n}�ro��skro|l�wo�pkl�mnopqrsp���z�nq�mnopqrsp�jwzl�nq��npk��jkl�wowpwry�tlsw{wno�{kryy��l�}wory�rot��wotwo|�no�pkl��rqpwl{���p�{���lsp�pn�zltwrpwno�rot��w}�pkl��rqpwl{�}rwy�pn�ql{nyxl�pklwq�tw{��pl�pkqn�|k�zltwrpwno��pn��wotwo|�tw{��pl�ql{ny�pwno�S�TUV�V£��wpklq��rqp��zr��}wyl�}nq�zltwrpwno�n}�ro�wowpwry�tlsw{wno�rp�ro��pwzl��{���lsp�pn�pkl�plqz{�n}��lspwno������¤���S�TUV�V£VT��wpklq��rqp��zr���vwpkwo����tr�{�}qnz�pkl�trpl�n}�qlslw�p�n}�ro�wowpwry�tlsw{wno��tlzrot�wo�vqwpwo|�pkrp�pkl�npklq��rqp��}wyl�}nq�zltwrpwno���}�{�sk�r�tlzrot�w{�zrtl�rot�pkl��rqp��qlslwxwo|�pkl�tlzrot�}rwy{�pn�}wyl�}nq�zltwrpwno�vwpkwo����tr�{�r}plq�qlslw�p�pklqln}��pklo��npk��rqpwl{�vrwxl�pklwq�qw|kp{�pn�zltwrpl�nq���q{�l��wotwo|�tw{��pl�ql{ny�pwno��qnslltwo|{�vwpk�ql{�lsp�pn�pkl�wowpwry�tlsw{wno�
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T�UVWXWY�Z[�\]̂�̂_̂[\�̀a�b�cdbef�bgbe[h\�\]̂�c̀[\ibj\̀ik�\]̂�lm[̂i�fbnk�op\�eh�[̀\�̀odegb\̂q�\̀k�[̀\ean�\]̂�hpî\nk�ea�b[nk�à�\]̂�[b\pî�b[q�bf̀ p[\�̀a�\]̂�cdbefr�Za�\]̂�cdbef�îdb\̂h�\̀�b�s̀hheoede\n�̀a�b�c̀[\ibj\̀ith�q̂abpd\k�\]̂�lm[̂i�fbnk�op\�eh�[̀\�̀odegb\̂q�\̀k�[̀\ean�\]̂�hpî\n�b[q�îup̂h\�\]̂�hpî\nth�bhheh\b[ĵ�e[�îh̀d_e[g�\]̂�j̀[\ì_̂ihnrT�UVWXWv�Za�b�cdbef�îdb\̂h�\̀�̀i�eh�\]̂�hpoŵj\�̀a�b�f̂j]b[ejth�dê[k�\]̂�sbi\n�bhĥi\e[g�hpj]�cdbef�fbn�sìĵ q̂�e[�bjj̀iqb[ĵ�me\]�bssdejbod̂�dbm�\̀�j̀fsdn�me\]�\]̂�dê[�[̀\eĵ�̀i�aede[g�q̂bqde[̂hrT�UVWx�yz{|}~|��T�UVWxWU�cdbefhk�qehsp\̂hk�̀i�̀\]̂i�fb\\̂ih�e[�j̀[\ì_̂ihn�biehe[g�̀p\�̀a�̀i�îdb\̂q�\̀�\]̂�c̀[\ibj\k�̂�ĵs\�\]̀ĥ�mbe_̂q�bh�sì_eq̂q�ài�e[��̂j\è[h��r��r�k��r��r�k�b[q���r�r�k�h]bdd�ô�hpoŵj\�\̀�f̂qeb\è[�bh�b�j̀[qe\è[�sîĵq̂[\�\̀�oe[qe[g�qehsp\̂�îh̀dp\è[rT�UVWxWX��]̂�sbi\êh�h]bdd�̂[q̂b_̀i�\̀�îh̀d_̂�\]̂ei�cdbefh�on�f̂qeb\è[�m]ej]k�p[d̂hh�\]̂�sbi\êh�fp\pbddn�bgî̂�\̀]̂imeĥk�h]bdd�ô�bqfe[eh\̂îq�on�\]̂��f̂iejb[��ioe\ib\è[��hh̀jeb\è[�e[�bjj̀iqb[ĵ�me\]�e\h�c̀[h\ipj\è[�Z[qph\in�� q̂eb\è[��ìĵqpîh�e[�̂aâj\�̀[�\]̂�qb\̂�̀a�\]̂��gî̂ f̂[\r���îup̂h\�ài�f̂qeb\è[�h]bdd�ô�fbq̂�e[�mie\e[gk�q̂de_̂îq�\̀�\]̂�̀\]̂i�sbi\n�\̀�\]̂�c̀[\ibj\k�b[q�aed̂q�me\]�\]̂�ŝih̀[�̀i�̂[\e\n�bqfe[eh\̂ie[g�\]̂�f̂qeb\è[r��]̂�îup̂h\�fbn�ô�fbq̂�j̀[jpiî[\dn�me\]�\]̂�aede[g�̀a�oe[qe[g�qehsp\̂�îh̀dp\è[�sìĵ q̂e[gh�op\k�e[�hpj]�̂_̂[\k�f̂qeb\è[�h]bdd�sìĵ q̂�e[�bq_b[ĵ�̀a�oe[qe[g�qehsp\̂�îh̀dp\è[�sìĵ q̂e[ghk�m]ej]�h]bdd�ô�h\bn̂q�ŝ[qe[g�f̂qeb\è[�ài�b�ŝièq�̀a����qbnh�aìf�\]̂�qb\̂�̀a�aede[gk�p[d̂hh�h\bn̂q�ài�b�d̀[ĝi�ŝièq�on�bgî̂ f̂[\�̀a�\]̂�sbi\êh�ì�j̀pi\�̀iq̂ir�Za�b[�bioe\ib\è[�eh�h\bn̂q�spihpb[\�\̀�\]eh��̂j\è[���r�r�k�\]̂�sbi\êh�fbn�[̀[̂\]̂d̂hh�sìĵ q̂�\̀�\]̂�ĥd̂j\è[�̀a�\]̂�bioe\ib\̀i�h��b[q�bgî̂�ps̀[�b�hj]̂qpd̂�ài�db\̂i�sìĵ q̂e[ghrT�UVWxWx��e\]̂i�sbi\n�fbnk�me\]e[����qbnh�aìf�\]̂�qb\̂�\]b\�f̂qeb\è[�]bh�ô [̂�j̀[jdpq̂q�me\]̀p\�îh̀dp\è[�̀a�\]̂�qehsp\̂�̀i����qbnh�ba\̂i�f̂qeb\è[�]bh�ô [̂�q̂fb[q̂q�me\]̀p\�îh̀dp\è[�̀a�\]̂�qehsp\̂k�q̂fb[q�e[�mie\e[g�\]b\�\]̂�\̀]̂i�sbi\n�aed̂�ài�oe[qe[g�qehsp\̂�îh̀dp\è[r��Za�hpj]�b�q̂fb[q�eh�fbq̂�b[q�\]̂�sbi\n�îĵe_e[g�\]̂�q̂fb[q�abedh�\̀�aed̂�ài�oe[qe[g�qehsp\̂�îh̀dp\è[�me\]e[����qbnh�ba\̂i�îĵes\�\]̂î̀ ak�\]̂[�ò\]�sbi\êh�mbe_̂�\]̂ei�ieg]\h�\̀�oe[qe[g�qehsp\̂�îh̀dp\è[�sìĵ q̂e[gh�me\]�îhŝj\�\̀�\]̂�e[e\ebd�q̂jehè[rT�UVWxW���]̂�sbi\êh�h]bdd�h]bî�\]̂�f̂qeb\̀ith�â̂�b[q�b[n�aede[g�â̂h�̂upbddnr��]̂�f̂qeb\è[�h]bdd�ô�]̂dq�e[�\]̂�sdbĵ�m]̂î�\]̂��ìŵj\�eh�d̀jb\̂qk�p[d̂hh�b[̀\]̂i�d̀jb\è[�eh�fp\pbddn�bgî̂q�ps̀[r��gî̂ f̂[\h�îbj]̂q�e[�f̂qeb\è[�h]bdd�ô�̂[àiĵbod̂�bh�ĥ\\d̂f̂[\�bgî̂ f̂[\h�e[�b[n�j̀pi\�]b_e[g�wpiehqej\è[�\]̂î̀ arT�UVW�����|~�}~|��T�UVW�WU�Za�\]̂�sbi\êh�]b_̂�ĥd̂j\̂q�bioe\ib\è[�bh�\]̂�f̂\]̀q�ài�oe[qe[g�qehsp\̂�îh̀dp\è[�e[�\]̂��gî̂ f̂[\k�b[n�cdbef�hpoŵj\�\̀k�op\�[̀\�îh̀d_̂q�onk�f̂qeb\è[�h]bdd�ô�hpoŵj\�\̀�bioe\ib\è[�m]ej]k�p[d̂hh�\]̂�sbi\êh�fp\pbddn�bgî̂�\̀]̂imeĥk�h]bdd�ô�bqfe[eh\̂îq�on�\]̂��f̂iejb[��ioe\ib\è[��hh̀jeb\è[�e[�bjj̀iqb[ĵ�me\]�e\h�c̀[h\ipj\è[�Z[qph\in��ioe\ib\è[��pd̂h�e[�̂aâj\�̀[�\]̂�qb\̂�̀a�\]̂��gî̂ f̂[\r��]̂��ioe\ib\è[�h]bdd�ô�j̀[qpj\̂q�e[�\]̂�sdbĵ�m]̂î�\]̂��ìŵj\�eh�d̀jb\̂qk�p[d̂hh�b[̀\]̂i�d̀jb\è[�eh�fp\pbddn�bgî̂q�ps̀[r���q̂fb[q�ài�bioe\ib\è[�h]bdd�ô�fbq̂�e[�mie\e[gk�q̂de_̂îq�\̀�\]̂�̀\]̂i�sbi\n�\̀�\]̂�c̀[\ibj\k�b[q�aed̂q�me\]�\]̂�ŝih̀[�̀i�̂[\e\n�bqfe[eh\̂ie[g�\]̂�bioe\ib\è[r��]̂�sbi\n�aede[g�b�[̀\eĵ�̀a�q̂fb[q�ài�bioe\ib\è[�fph\�bhĥi\�e[�\]̂�q̂fb[q�bdd�cdbefh�\]̂[��[̀m[�\̀�\]b\�sbi\n�̀[�m]ej]�bioe\ib\è[�eh�ŝife\\̂q�\̀�ô�q̂fb[q̂qrT�UVW�WUWU���q̂fb[q�ài�bioe\ib\è[�h]bdd�ô�fbq̂�[̀�̂bidêi�\]b[�j̀[jpiî[\dn�me\]�\]̂�aede[g�̀a�b�îup̂h\�ài�f̂qeb\è[k�op\�e[�[̀�̂_̂[\�h]bdd�e\�ô�fbq̂�ba\̂i�\]̂�qb\̂�m]̂[�\]̂�e[h\e\p\è[�̀a�d̂gbd�̀i�̂upe\bod̂�sìĵ q̂e[gh�obĥq�̀[�\]̂�cdbef�m̀pdq�ô�obiîq�on�\]̂�bssdejbod̂�h\b\p\̂�̀a�defe\b\è[hr��̀i�h\b\p\̂�̀a�defe\b\è[h�spis̀ĥhk�îĵes\�̀a�b�mie\\̂[�q̂fb[q�ài�bioe\ib\è[�on�\]̂�ŝih̀[�̀i�̂[\e\n�bqfe[eh\̂ie[g�\]̂�bioe\ib\è[�h]bdd�j̀[h\e\p\̂�\]̂�e[h\e\p\è[�̀a�d̂gbd�̀i�̂upe\bod̂�sìĵ q̂e[gh�obĥq�̀[�\]̂�cdbefrT�UVW�WX��]̂�bmbiq�î[q̂îq�on�\]̂�bioe\ib\̀i�̀i�bioe\ib\̀ih�h]bdd�ô�ae[bdk�b[q�wpqgf̂[\�fbn�ô�̂[\̂îq�ps̀[�e\�e[�bjj̀iqb[ĵ�me\]�bssdejbod̂�dbm�e[�b[n�j̀pi\�]b_e[g�wpiehqej\è[�\]̂î̀ arT�UVW�Wx��]̂�àîg̀e[g�bgî̂ f̂[\�\̀�bioe\ib\̂�b[q�̀\]̂i�bgî̂ f̂[\h�\̀�bioe\ib\̂�me\]�b[�bqqe\è[bd�ŝih̀[�̀i�̂[\e\n�qpdn�j̀[ĥ[\̂q�\̀�on�sbi\êh�\̀�\]̂��gî̂ f̂[\k�h]bdd�ô�hŝjeaejbddn�̂[àiĵbod̂�p[q̂i�bssdejbod̂�dbm�e[�b[n�j̀pi\�]b_e[g�wpiehqej\è[�\]̂î̀ ar
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T�UVWXWX�YZ[\Z]̂_̀âZ[�Zb�cẐ[_db�T�UVWXWXWU�efghijk�kl�kmi�nfoip�lq�kmi�rsintjuv�rngtknuktlv�rppljtuktlv�ln�lkmin�uwwotjugoi�ungtknuktlv�nfoipx�itkmin�wunky�suy�jlvplotzuki�uv�ungtknuktlv�jlvzfjkiz�fvzin�kmtp�r{niisivk�|tkm�uvy�lkmin�ungtknuktlv�kl�|mtjm�tk�tp�u�wunky�wnl}tziz�kmuk�~���kmi�ungtknuktlv�u{niisivk�{l}invtv{�kmi�lkmin�ungtknuktlv�winstkp�jlvplotzuktlvx�~���kmi�ungtknuktlvp�kl�gi�jlvplotzukiz�pfgpkuvktuooy�tv}lo}i�jlsslv��fipktlvp�lq�ou|�ln�qujkx�uvz�~���kmi�ungtknuktlvp�iswoly�sukintuooy�ptstoun�wnljizfnuo�nfoip�uvz�sikmlzp�qln�pioijktv{�ungtknukln~p��T�UVWXWXW��efghijk�kl�kmi�nfoip�lq�kmi�rsintjuv�rngtknuktlv�rppljtuktlv�ln�lkmin�uwwotjugoi�ungtknuktlv�nfoipx�itkmin�wunky�suy�tvjofzi�gy�hltvzin�winplvp�ln�ivktktip�pfgpkuvktuooy�tv}lo}iz�tv�u�jlsslv��fipktlv�lq�ou|�ln�qujk�|mlpi�wnipivji�tp�ni�ftniz�tq�jlswoiki�niotiq�tp�kl�gi�ujjlnziz�tv�ungtknuktlvx�wnl}tziz�kmuk�kmi�wunky�plf{mk�kl�gi�hltviz�jlvpivkp�tv�|ntktv{�kl�pfjm�hltvzin���lvpivk�kl�ungtknuktlv�tv}lo}tv{�uv�uzztktlvuo�winplv�ln�ivktky�pmuoo�vlk�jlvpktkfki�jlvpivk�kl�ungtknuktlv�lq�uvy�joutsx�ztpwfki�ln�lkmin�sukkin�tv��fipktlv�vlk�zipjntgiz�tv�kmi�|ntkkiv�jlvpivk�T�UVWXWXW���mi��|vin�uvz��lvknujkln�{nuvk�kl�uvy�winplv�ln�ivktky�suzi�u�wunky�kl�uv�ungtknuktlv�jlvzfjkiz�fvzin�kmtp�eijktlv�����x�|mikmin�gy�hltvzin�ln�jlvplotzuktlvx�kmi�pusi�nt{mkp�lq�hltvzin�uvz�jlvplotzuktlv�up�kmlpi�lq�kmi��|vin�uvz��lvknujkln�fvzin�kmtp�r{niisivk�



 

 
St. Andrew School                                         Supplemental Conditions                                 00065-1 

00065 - SUPPLEMENTAL GENERAL CONDITIONS OF THE CONTRACT FOR CONSTRUCTION 

 
SECTION 1A: 
 
1A.1  GENERAL CONDITIONS: "General Conditions of the Contract for Construction", 2017 

Edition, Articles 1 through 14 inclusive, AIA Document A201, except as amended herein, shall 
by reference be made a part of these specifications.  

 
1A.2  DEFINITIONS:  The Owner noted in these documents is the Destination Panama City, 

Panama City, Florida. 
 
1A.3  SPECIFICATIONS DIVISIONS:  The specifications are divided into headings for the 

convenience of the Contractor.  The Contractor shall, however, be held to the furnishing of a 
complete building according to the meaning and intent of the drawings and specifications 
whether all of the items involved under any trade are mentioned in one or several headings. 

 
1A.4  CONTRACTOR'S INSURANCE:  Article 11, "Insurance", of the General Conditions shall be 

amended and supplemented as follows: 
 
       A. Contractor shall not commence work under this contract until he has obtained all insurance 

required under this paragraph, certificates of insurance have been submitted, and such insurance 
has been approved by the Owner, nor shall the Contractor allow any subcontractor to commence 
work on his subcontract until all similar insurance required of the subcontractor has been so 
obtained and approved.  The successful Contractor shall be prepared at the time of contract 
award to provide the Owner with an insurance policy number.   

 
       B. COMPENSATION INSURANCE:  Contractor shall take and maintain during the life of this 

contract, Workers' Compensation Insurance for all of his employees, employed at the site of the 
project.  In case any work is sublet, Contractor shall require subcontractor similarly to provide 
Workers' Compensation Insurance for all the latter's employees unless such employees are 
covered by the protection afforded by the Contractor.  Policy shall be in compliance with State 
of Florida statutes for Worker's Compensation which shall include employer's liability in an 
amount of not less than $100,000 each accident; $500,000 disease policy limit; and $100,000 
disease - each employee.  The coverage described herein shall be considered minimum 
requirements. 

 
C. COMPREHENSIVE PUBLIC GENERAL LIABILITY INSURANCE:  Contractor shall 

purchase and maintain during the life of this contract, public liability insurance against bodily 
injury, personal injury, property damage which shall include comprehensive general liability, 
contractual liability, products and completed operations liability in limits of not less than 
$1,000,000 per occurrence and $2,000,000 Aggregate.  The contract shall protect him and any 
subcontractor performing the work covered by this contract, from claims for damages, which 
may arise from operations under this contract, whether such operations are by himself or by any 
subcontractor, or by anyone directly, or indirectly employed by either of them.  The Contractor 
shall indemnify and hold harmless the Owner against any and all claims for personal injuries 
and/or property damage as a result of Contractor's and its Sub-Contractor acts, operations, or 
omissions and shall carry contractual liability and property damage insurance to cover such 
indemnification.  The limits of contractual coverage shall agree with the limits stated above for 
Contractor's regular public comprehensive general liability coverage and property damage. 

 
D. AUTOMOBILE LIABILITY INSURANCE:  The Contractor shall maintain automobile liability 

insurance against bodily injury and property damage in the amount of $500,000 per occurrence.  
The Owner shall be named as an additional insured on the automobile policy. 
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F. ADDITIONAL INSURED CLAUSE:  The Owner shall be added as an additional insured 
on all Contractor’s liability policies. 

 
G. BUILDER'S RISK INSURANCE:  To be provided by the Contractor. 

 
1A.5  PERFORMANCE BOND AND LABOR MATERIAL PAYMENT BOND:  Paragraph 11.5.1 of 

the General Conditions is supplemented as follows: 
 

The Contractor is required to furnish both a performance bond and a labor and material payment 
bond (two separate bonds) in the amount of not less than 100% of the contract price for each 
type of bond, covering faithful performance of the contract and the payment of all obligations 
arising thereunder. 

 
1A.6  PERMITS: Paragraph 3.7 of the AIA Document A101 “General Conditions of the Contract 

for construction: 2007 Edition”.  The Contractor shall be responsible to obtain and pay for all 
required permits from the authority having jurisdiction.  The cost of such permits shall be 
included in the base bid. 

 
1A.7  LABOR:   All Contractors and subcontractors employed under the work shall and will be 

required to conform to the Labor Laws of the State of Florida. 
 
1A.8  TEMPORARY LIGHT AND POWER:  The contractor shall provide temporary power for the 

construction activities for duration of the construction time unless a process to reimburse the 
owner is arranged for the contractor to pay for power supplied by the existing facilities. 

 
1A.9  MATERIALS:  When several materials are specified by name for one use, the Contractor may 

select for use any of those so specified. Whenever "or approved equal" is indicated, items 
proposed for use shall be submitted for Architect's approval.  Wherever an item or class of 
material is specified exclusively by trade name or by name of the maker or by catalog reference, 
only such items shall be used.   

 
1A.10  SHOP DRAWINGS:  Shop drawings shall be submitted for manufactured or fabricated 

materials and equipment as called for in the various sections of the specifications, showing 
dimensions, materials, design data, finishes, quantities, installation methods and other pertinent 
data.  Submit at least five copies of each item soon enough to allow reasonable time for checking 
by the Architect. Digital copies may be submitted to the Architect.  One hard copy is to be 

provided at the end of the project for the owner’s use.  
 
1A.11  CONTRACTOR'S FIELD OFFICES:  Trailers may be used for field offices, but their use as 

living quarters for personnel shall be limited to one staff member such as a night watchman or 
superintendent.  Contractor shall provide suitable space in his field office, or in a separate unit, 
for review of the construction drawings by the Owner and Architect. 

 
1A.12  WATER FOR CONSTRUCTION:  The owner will allow the contractor to use water from 

the facility for the construction duration.   
 
1A.13  GRADES LINES AND LEVELS:  The Contractor shall verify all grades, lines, levels and 

dimensions as shown on the drawings and shall report any errors or inconsistencies in the above 
to the Architect before commencing work. 

 
1A.14  SCHEDULE OF VALUES:  Within ten (10) days after receipt of signed Contract, the 

Contractor shall submit to the Architect/Engineers and the Owner a correct, complete, itemized 
Schedule of Values:  the different materials or subdivisions of the contracted work, giving 
quantities and costs for labor and materials.  Each item shall include its due proportion of 
expense and profit, all arranged in a satisfactory form.  Total of all items shall equal the total 
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contract sum.    
 
1A.15  PROGRESS CHART OR SCHEDULE:  Within 10 days after receipt of signed contract 

Contractor shall file with the Architect a progress chart showing the order in which the 
Contractor proposes to begin the various parts of the work and the dates he contemplates 
completing them.  Progress chart shall be updated at request of Architect/Owner and when 
completion date changes. 

 
1A.16  TIME FOR COMPLETION:  Time for Substantial Completion of all work included in this 

contract shall be as follows:  
  1.  To be determined as part of the bid, 
 
  The number of days allowed includes an allowance for calendar days missed due to weather. 
 
1A.17  LIQUIDATED DAMAGES: Liquidated Damages will be assessed for the failure to complete 

the construction in the time allowed at a rate of $1,000 per day until the project is substantially 
complete.  

 
1A.18  CHANGES IN WORK   (CHANGE ORDERS):  Maximum percentages of overhead and profit 

which may be added by the Contractor to proposed costs of such changes in the work are 
specifically set forth as follows: 

 
For all work done by the General Contractor:  Contractor may add up to 10% of proposed costs 
for combined overhead and profit.   

 
For all work done by subcontractors to the General Contractor:  subcontractors may add up to 
10% of proposed costs for combined overhead and profit, and the General Contractor may add 
up to 5% of the above subcontractor's cost for his overhead and profit or a total of 15% 
overhead and profit. 

 
      The Contractor shall submit receipts or other evidence showing his costs and his right to the 

payment claims.  Labor costs shall include supervision, estimation, layout, mechanic's and 
laborer's wages including payroll taxes and assessments and insurance premiums.  Material, 
equipment and equipment rental costs shall be the trade discount costs plus state sales tax where 
applicable.  The Contractor shall utilize the AIA standard Change Order form. 
 

1A.19  APPLICATION FOR PAYMENT:  Paragraph 9.3 of the "General Conditions" referred to above 
is supplemented as follows: "Application for payment shall be made monthly.  This application 
shall be submitted as follows:  On or about the 25th day of each month 90% of the value, based 
on the Contract Prices, or labor and materials incorporated in the work and of materials suitably 
stored at the site thereof up to the last day of that month as estimated by the Architect, less the 
aggregate of previous payments.  Upon substantial completion of the entire work, application for 
a sum sufficient to increase the total payment of 90% of the Contract Price shall be made."  No 
payment will be made for materials stored off-site, unless material storage can be substantiated 
with proof of insurance and identified as property of the Contractor or Owner.  An amount equal 
to 5% of all labor and material incorporated in the work shall be retained.  Retainage shall not 
be paid until satisfactory completion of the project. Monthly Applications for Payment shall be 
submitted to the Architect in triplicate by the Contractor utilizing AIA Document G702, 1992 
Edition (Application and Certificate for Payment). 

 
1A.20  WARRANTIES AND OPERATING INSTRUCTIONS:  Where guarantees are required, secure 

warranties, countersign and deliver to the Owner prior to request for final payment.  Contractor 
warrants all work performed by him directly and all work performed for him by others.  Except 
where longer periods are specified, all materials, equipment and workmanship incorporated in 
the work shall be guaranteed for a period of one (1) year from date of final acceptance.  Any 
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work, material or equipment which during the guarantee period is, in the opinion of the Owner, 
defective or inferior and not in accordance with the drawings and specifications shall be made 
good at no additional cost to the Owner, including any other work which may have been 
damaged because of such deficiencies.  The Contractor shall be the contact person and the 
person responsible for coordinating all warranty work for the Owner.   

 
End of Section 00065. 
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hijklmno�pqrst�ruv�rvvwtxxy mjzni{mn�|z}ji~{n|jzo m�{z
l�ji�li�|z}ji~{n|jzo����������������� ���������������������������������� ����������������������������� ����������� �����������j�zlio�pqrst�ruv�rvvwtxxy {im�|nlmno�pqrst�ruv�rvvwtxxy mjzni{mnjio�pqrst�ruv�rvvwtxxy����� ����� ���������� ����� �����n�l�mjzni{mn�|��m�{z
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zl��ÅÆ�n�l�{im�|nlmnÇ�mjzni{mnji�{z��j�zliÈ����� ����� �����{im�|nlmn�pÉ¢ws�ursty mjzni{mnji�pÉ¢ws�ursty j�zli�pÉ¢ws�ursty� � ��|
z{nÄil �|
z{nÄil �|
z{nÄil���������� ���������� ����������hi|znl��z{~l�{z��n|n�l hi|znl��z{~l�{z��n|n�l hi|znl��z{~l�{z��n|n�l����� ����� ������{nl �{nl �{nl



����������	�
��
�������
�������������������������������� �!"����

#$#�%&'()*+,�-./01�2�34405�6789:;<=>�?�@ABCD�@AECD�@AEBD�@AF@D�@AFGD�@AGC�HIJ�@AAK�L9�M=N�OPN:;QHI�RIS>;>T>N�7U�O:Q=;>NQ>SV�OWW�:;<=>S�:NSN:XNJV�M=N�YOPN:;QHI�RIS>;>T>N�7U�O:Q=;>NQ>SDZ�YORODZ�>=N�ORO�[7<7D�\]F̂KD\�HIJ�YORO�67I>:HQ>�_7QTPNI>SZ�H:N�:N<;S>N:NJ�>:HJNPH:̀S�HIJ�PH9�I7>�LN�TSNJ�a;>=7T>�8N:P;SS;7IV�M=;S�J7QTPNI>�aHS�8:7JTQNJ�L9�ORO�S7U>aH:N�H>�@FbCAbcF�dM�7I�̂CêGeK̂KK�TIJN:�f:JN:�g7VK@@cKcFÂB�a=;Q=�Nh8;:NS�7I�@̂êFeK̂KKD�;S�I7>�U7:�:NSHWND�;S�W;QNISNJ�U7:�7INi>;PN�TSN�7IW9D�HIJ�PH9�7IW9�LN�TSNJ�;I�HQQ7:JHIQN�a;>=�>=N�ORO�67I>:HQ>�_7QTPNI>Sj�MN:PS�7U�kN:X;QNV�M7�:N87:>�Q789:;<=>�X;7WH>;7ISD�NiPH;W�Q789:;<=>lH;HV7:<Vmn*o�p&,*nq� rCsAO_OÊt 3
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T�U�VW�XYZ�[\]ZX̂�Z_Z̀Xa�Xb�c̀X�\deZ]�[Z̀Xfbd�ghij�ghk�b]�ghlj�XYZd�XYZ�]Zambdafnf_fXfZa�bW�XYZ�[\]ZX̂�Xb�XYZ�opdZ]�aYc__�dbX�nZ�q]ZcXZ]�XYcd�XYbaZ�bW�XYZ�rbdX]c̀Xb]�\deZ]�XYZ�rbdaX]\̀Xfbd�rbdX]c̀Xj�cde�XYZ�]Zambdafnf_fXfZa�bW�XYZ�opdZ]�Xb�XYZ�[\]ZX̂�aYc__�dbX�nZ�q]ZcXZ]�XYcd�XYbaZ�bW�XYZ�opdZ]�\deZ]�XYZ�rbdaX]\̀Xfbd�rbdX]c̀Xh�[\nsZ̀X�Xb�XYZ�̀bttfXtZdX�n̂�XYZ�opdZ]�Xb�mĉ�XYZ�uc_cd̀Z�bW�XYZ�rbdX]c̀X�v]f̀Zj�XYZ�[\]ZX̂�fa�bn_fqcXZej�pfXYb\X�e\m_f̀cXfbdj�Wb]wx XYZ�]Zambdafnf_fXfZa�bW�XYZ�rbdX]c̀Xb]�Wb]�̀b]]Z̀Xfbd�bW�eZWZ̀XfyZ�pb]z�cde�̀btm_ZXfbd�bW�XYZ�rbdaX]\̀Xfbd�rbdX]c̀X{w| ceefXfbdc_�_Zqc_j�eZafqd�m]bWZaafbdc_�cde�eZ_ĉ�̀baXa�]Za\_Xfdq�W]bt�XYZ�rbdX]c̀Xb]}a�~ZWc\_Xj�cde�]Za\_Xfdq�W]bt�XYZ�c̀Xfbda�b]�Wcf_\]Z�Xb�c̀X�bW�XYZ�[\]ZX̂�\deZ]�[Z̀Xfbd�g{�cde�w� _f�\fecXZe�ectcqZaj�b]�fW�db�_f�\fecXZe�ectcqZa�c]Z�amZ̀fWfZe�fd�XYZ�rbdaX]\̀Xfbd�rbdX]c̀Xj�c̀X\c_�ectcqZa�̀c\aZe�n̂�eZ_ĉZe�mZ]Wb]tcd̀Z�b]�dbd�mZ]Wb]tcd̀Z�bW�XYZ�rbdX]c̀Xb]h�T���VW�XYZ�[\]ZX̂�Z_Z̀Xa�Xb�c̀X�\deZ]�[Z̀Xfbd�ghij�ghl�b]�gh�j�XYZ�[\]ZX̂}a�_fcnf_fX̂�fa�_ftfXZe�Xb�XYZ�ctb\dX�bW�XYfa�ubdehT����YZ�[\]ZX̂�aYc__�dbX�nZ�_fcn_Z�Xb�XYZ�opdZ]�b]�bXYZ]a�Wb]�bn_fqcXfbda�bW�XYZ�rbdX]c̀Xb]�XYcX�c]Z�\d]Z_cXZe�Xb�XYZ�rbdaX]\̀Xfbd�rbdX]c̀Xj�cde�XYZ�uc_cd̀Z�bW�XYZ�rbdX]c̀X�v]f̀Z�aYc__�dbX�nZ�]Ze\̀Ze�b]�aZX�bWW�bd�c̀ b̀\dX�bW�cd̂�a\̀Y�\d]Z_cXZe�bn_fqcXfbdah��b�]fqYX�bW�c̀Xfbd�aYc__�c̀ ]̀\Z�bd�XYfa�ubde�Xb�cd̂�mZ]abd�b]�ZdXfX̂�bXYZ]�XYcd�XYZ�opdZ]�b]�fXa�YZf]aj�Z�Z̀\Xb]aj�cetfdfaX]cXb]aj�a\̀ Z̀aab]a�cde�caafqdahT�x���YZ�[\]ZX̂�YZ]Zn̂�pcfyZa�dbXf̀Z�bW�cd̂�̀YcdqZj�fd̀_\efdq�̀YcdqZa�bW�XftZj�Xb�XYZ�rbdaX]\̀Xfbd�rbdX]c̀X�b]�Xb�]Z_cXZe�a\ǹbdX]c̀Xaj�m\]̀YcaZ�b]eZ]a�cde�bXYZ]�bn_fqcXfbdahT�xx��d̂�m]b̀ZZefdqj�_Zqc_�b]�Z�\fXcn_Zj�\deZ]�XYfa�ubde�tĉ�nZ�fdaXfX\XZe�fd�cd̂�̀b\]X�bW�̀btmZXZdX�s\]faef̀Xfbd�fd�XYZ�_b̀cXfbd�fd�pYf̀Y�XYZ�pb]z�b]�mc]X�bW�XYZ�pb]z�fa�_b̀cXZe�cde�aYc__�nZ�fdaXfX\XZe�pfXYfd�Xpb�̂Zc]a�cWXZ]�c�eZ̀_c]cXfbd�bW�rbdX]c̀Xb]�~ZWc\_X�b]�pfXYfd�Xpb�̂Zc]a�cWXZ]�XYZ�rbdX]c̀Xb]�̀ZcaZe�pb]zfdq�b]�pfXYfd�Xpb�̂Zc]a�cWXZ]�XYZ�[\]ZX̂�]ZW\aZa�b]�Wcf_a�Xb�mZ]Wb]t�fXa�bn_fqcXfbda�\deZ]�XYfa�ubdej�pYf̀YZyZ]�b̀ \̀]a�Wf]aXh�VW�XYZ�m]byfafbda�bW�XYfa�vc]cq]cmY�c]Z�ybfe�b]�m]bYfnfXZe�n̂�_cpj�XYZ�tfdft\t�mZ]fbe�bW�_ftfXcXfbd�cycf_cn_Z�Xb�a\]ZXfZa�ca�c�eZWZdaZ�fd�XYZ�s\]faef̀Xfbd�bW�XYZ�a\fX�aYc__�nZ�cmm_f̀cn_ZhT�x|��bXf̀Z�Xb�XYZ�[\]ZX̂j�XYZ�opdZ]�b]�XYZ�rbdX]c̀Xb]�aYc__�nZ�tcf_Ze�b]�eZ_fyZ]Ze�Xb�XYZ�cee]Zaa�aYbpd�bd�XYZ�mcqZ�bd�pYf̀Y�XYZf]�afqdcX\]Z�cmmZc]ahT�x���YZd�XYfa�ubde�Yca�nZZd�W\]dfaYZe�Xb�̀btm_̂�pfXY�c�aXcX\Xb]̂�b]�bXYZ]�_Zqc_�]Z�\f]ZtZdX�fd�XYZ�_b̀cXfbd�pYZ]Z�XYZ�̀bdaX]\̀Xfbd�pca�Xb�nZ�mZ]Wb]tZej�cd̂�m]byfafbd�fd�XYfa�ubde�̀bdW_f̀Xfdq�pfXY�acfe�aXcX\Xb]̂�b]�_Zqc_�]Z�\f]ZtZdX�aYc__�nZ�eZZtZe�eZ_ZXZe�YZ]ZW]bt�cde�m]byfafbda�̀bdWb]tfdq�Xb�a\̀Y�aXcX\Xb]̂�b]�bXYZ]�_Zqc_�]Z�\f]ZtZdX�aYc__�nZ�eZZtZe�fd̀b]mb]cXZe�YZ]Zfdh��YZd�ab�W\]dfaYZej�XYZ�fdXZdX�fa�XYcX�XYfa�ubde�aYc__�nZ�̀bdaX]\Ze�ca�c�aXcX\Xb]̂�nbde�cde�dbX�ca�c�̀bttbd�_cp�nbdehT�x�������������T�x�wx������������������������������w��YZ�XbXc_�ctb\dX�mĉcn_Z�n̂�XYZ�opdZ]�Xb�XYZ�rbdX]c̀Xb]�\deZ]�XYZ�rbdaX]\̀Xfbd�rbdX]c̀X�cWXZ]�c__�m]bmZ]�ces\aXtZdXa�YcyZ�nZZd�tceZj�fd̀_\efdq�c__bpcd̀Z�Xb�XYZ�rbdX]c̀Xb]�bW�cd̂�ctb\dXa�]Z̀ZfyZe�b]�Xb�nZ�]Z̀ZfyZe�n̂�XYZ�opdZ]�fd�aZXX_ZtZdX�bW�fda\]cd̀Z�b]�bXYZ]�̀_cfta�Wb]�ectcqZa�Xb�pYf̀Y�XYZ�rbdX]c̀Xb]�fa�ZdXfX_Zej�]Ze\̀Ze�n̂�c__�yc_fe�cde�m]bmZ]�mĉtZdXa�tceZ�Xb�b]�bd�nZYc_W�bW�XYZ�rbdX]c̀Xb]�\deZ]�XYZ�rbdaX]\̀Xfbd�rbdX]c̀XhT�x�w|����������������������w��YZ�cq]ZZtZdX�nZXpZZd�XYZ�opdZ]�cde�rbdX]c̀Xb]�feZdXfWfZe�bd�XYZ�̀byZ]�mcqZj�fd̀_\efdq�c__�rbdX]c̀X�~b̀\tZdXa�cde�̀YcdqZa�tceZ�Xb�XYZ�cq]ZZtZdX�cde�XYZ�rbdX]c̀X�~b̀\tZdXah�T�x�w��������������������w��cf_\]Z�bW�XYZ�rbdX]c̀Xb]j�pYf̀Y�Yca�dbX�nZZd�]ZtZefZe�b]�pcfyZej�Xb�mZ]Wb]t�b]�bXYZ]pfaZ�Xb�̀btm_̂�pfXY�c�tcXZ]fc_�XZ]t�bW�XYZ�rbdaX]\̀Xfbd�rbdX]c̀XhT�x�w���������������w��cf_\]Z�bW�XYZ�opdZ]j�pYf̀Y�Yca�dbX�nZZd�]ZtZefZe�b]�pcfyZej�Xb�mĉ�XYZ�rbdX]c̀Xb]�ca�]Z�\f]Ze�\deZ]�XYZ�rbdaX]\̀Xfbd�rbdX]c̀X�b]�Xb�mZ]Wb]t�cde�̀btm_ZXZ�b]�̀btm_̂�pfXY�XYZ�bXYZ]�tcXZ]fc_�XZ]ta�bW�XYZ�rbdaX]\̀Xfbd�rbdX]c̀Xh�T�x�w ��������������¡����w��__�XYZ�eb̀\tZdXa�XYcX�̀btm]faZ�XYZ�cq]ZZtZdX�nZXpZZd�XYZ�opdZ]�cde�rbdX]c̀Xb]h
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SECTION 01010 – SUMMARY OF WORK 

 
PART 1 - GENERAL 

 

1.1 WORK COVERED BY CONTRACT DOCUMENTS 
 

A.  The Project:   St Andrew School Destination Panama City 

  
 Complete Contract Documents, dated 11-30-2023, were prepared for the Project by:  
 Quina Grundhoefer Architects   Architect 
 Jerry Pate Design     Landscape Architect 
 Panhandle Engineering    Civil Engineer 
 Joe DeReuil Engineering    Structural Engineer 
 HM Yonge and Associates   Plumbing, HVAC and Electrical Engineers 
   
A. Project Summary: 

The work includes the following:  
1. Renovations to the Historic School Building – Building 1:   Renovations to the exist-

ing single-story National Register Historic school building of approximately 17,200 
square feet.    

2. Renovations to the Reception Hall – Building 2:   The work includes demolition of the 
existing 1,800 square foot library, renovations to the 2,700 square feet cafeteria and addi-
tion of exterior covered walkways.  All structures are single-story.  

3. Other structures and sitework: Other work includes a new amphitheater, a new re-
stroom to be located in the existing pavilion, site utilities, pavement and landscaping im-
provements.  

 
B. An anticipated timeframe is the following:  (To be verified by Destination Panama City) 

1. Anticipated Notice to Proceed:        February 2, 2024 
2. Contractor access to site:         December 5, 2023 
Substantial Completion and Owner Occupancy:     TBD 
3. Final Completion:           TBD 

 
1.2 CONTRACTOR USE OF PREMISES 

 
A. The Work of the Contract is subject to all applicable governing regulations, including the State 

of Florida, the City of Panama City, and Bay County, Florida.  Partial funding for the project is 
from the State of Florida Division of Historic Resources and procurement methods required in 
the grant award agreement are to be followed. 
 
1.  Use of premises: During the construction period the Contractor shall have full use of the 
premises for construction operations, including use of the site. The Contractor's use of the 
premises is limited by the Owner's right to perform work or to retain other contractors on 
portions of the Project.  Limit use of the premises to work in areas indicated. Confine operations 
to areas within contract limits indicated. Do not disturb portions of the site beyond the areas in 
which the Work is indicated.  
 
  
 
 
END OF SECTION 01010. 
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SECTION 01027 - APPLICATIONS FOR PAYMENT 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 
     A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and other Division-1 Specification Sections, apply to this Section. 
 
1.2 SUMMARY 
 
     A. This Section specifies administrative and procedural requirements governing the 

Contractor's Applications for Payment. 
        

1. Coordinate the Schedule of Values and Applications for Payment with the 
Contractor's Construction Schedule, List of Subcontracts, and Submittal Schedule. 

 
     B. The Contractor's Construction Schedule and Submittal Schedule are included in Section 

"Submittals". 
 
1.3 SCHEDULE OF VALUES 
 
     A. Coordinate preparation of the Schedule of Values with preparation of the Contractor's 

Construction Schedule. 
     
     B. Correlate line items in the Schedule of Values with other required administrative 

schedules and forms, including: 
 

1. Contractor's construction schedule. 
  2. Application for Payment form. 
  3. List of subcontractors. 
  4. Schedule of alternates. 
  5. List of products. 
  6. List of principal suppliers and fabricators. 
  7. Schedule of submittals. 

 
 C. Submit the Schedule of Values to the Architect at the earliest feasible date, but in no case 

 later than 7 days before the date scheduled for submittal of the initial Application for 
 Payment. 

 
 D. Format and Content:  Use the Project Manual Table of Contents as a guide to establish  

 the format for the Schedule of Values. 
 

 E. Identification:  Include the following Project identification on the Schedule of Values: 
 
   1. Project name and location. 

2. Name of the Architect. 
   3. Project number. 
   4. Contractor's name and address. 
   5. Date of submittal. 
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  F. Arrange the Schedule of Values in a tabular form with separate columns to indicate the 
  following for each item listed: 

 
1. Generic name. 
2. Related Specification Section. 
3. Name of subcontractor. 
4. Name of manufacturer or fabricator. 
5. Name of supplier. 
6. Change Orders (numbers) that have affected value. 
7. Dollar value.                                                
8. Percentage of Contract Sum to the nearest one-hundredth percent, adjusted to total 100 
percent. 

    
  G. Provide a breakdown of the Contract Sum in sufficient detail to facilitate continued 

 evaluation of Applications for Payment and progress reports.  Break principal subcontract 
 amounts down into several line items. 

 
  H. Round amounts off to the nearest whole dollar; the total shall equal the Contract Sum. 
 
  I.  Schedule Updating:  Update and resubmit the Schedule of Values when Change Orders 

 or Construction Change Directives result in a change in the Contract Sum. 
 
1.4 APPLICATIONS FOR PAYMENT: 
 
     A. Each Application for Payment shall be consistent with previous applications and 

payments as certified by the Architect and paid for by the Owner. 
 

The initial Application for Payment, the Application for Payment at time of Substantial 
Completion, and the final Application for Payment involve additional requirements. 

 
     B. Payment Application Times:  Each progress payment date is as indicated in the 

Agreement.  The period of construction Work covered by each Application for Payment 
is the period indicated in the Agreement. 

 
     C. Payment Application Forms:  Use AIA Document G 702 and Continuation Sheets G 703 

as the form for Application for Payment. 
 
     D.  Application Preparation:  Complete every entry on the form, including notarization and 

 execution by person authorized to sign legal documents on behalf of the Owner.  
 Incomplete applications will be returned without action. 

 
1. Entries shall match data on the Schedule of Values and Contractor's Construction 

Schedule.  Use updated schedules if revisions have been made. 
 

2. Include amounts of Change Orders and Construction Change Directives issued 
prior to the last day of the construction period covered by the application. 

 
  E. Waivers of Mechanics Lien: With each Application for Payment submit waivers of 

mechanics liens from subcontracts or sub-subcontractors and suppliers for the construction 
period covered by the previous application. 

   
1. Submit partial waivers on each item for the amount requested, prior to deduction for 

retainage, on each item. 
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2. When an application shows completion of an item, submit final or full waivers. 
 

3. The Owner reserves the right to designate which entities involved in the Work must 
submit waivers. 

 
      F. Initial Application for Payment:  Administrative actions and submittals that must precede 

or coincide with submittal of the first Application for Payment include the following: 
 

1. List of subcontractors. 
2. List of principal suppliers and fabricators. 
3. Schedule of Values. 
4. Contractor's Construction Schedule (preliminary if not final). 
5. Submittal Schedule 
6. Certificates of insurance and insurance policies. 

 
      G. Application for Payment at Substantial Completion: Following issuance of the Certificate 

of Substantial Completion, submit an Application for Payment; this application shall 
reflect any Certificates of Partial Substantial Completion issued previously for Owner 
occupancy of designated portions of the Work. 

 
      H. Administrative actions and submittals that shall proceed or coincide with this application 

include: 
 

   I.  Occupancy permits and similar approvals. 
 

1. Warranties (guarantees) and maintenance agreements. 
2. Test/adjust/balance records. 
3. Maintenance instructions. 
4. Meter readings. 
5. Start-up performance reports. 
6. Change-over information related to owner's occupancy, use operation and maintenance. 
7. Final cleaning. 
8. Application for reduction of retainage, and consent of surety. 
9. Advice on shifting insurance coverages. 
10. Final progress photographs. 
11. List of incomplete work, recognized as exceptions to Architect's Certificate of Substantial 

Completion. 
 

J. Final Payment Application:  Administrative actions and submittals which must precede or 
coincide with submittal of the final payment Application  for Payment include the following: 

 
           Completion of Project closeout requirements. 
           Completion of items specified for completion.  
           Assurance that Work not complete and accepted will be completed without undue delay. 
           Transmittal of required Project construction records to Owner. 
           Removal of temporary facilities and services. 
           Removal of surplus materials, rubbish and similar elements. 

 
PART 2 - PRODUCTS (Not Applicable) 
 
PART 3 - EXECUTION (Not Applicable) 
 
 
END OF SECTION 01027. 
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SECTION 01040 - PROJECT COORDINATION 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 
      A. Drawings and general provisions of 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 supervisory requirements necessary for Project 

coordination including, but not necessarily limited to: 
 
     Coordination. 
  Administrative and supervisory personnel. 
  Protection of Work and Property 
  General installation provisions. 
  Cleaning and protection. 
 
      B. Progress meetings: Hold regular weekly coordination meetings at a time convenient to all 

parties involved.  Resolve coordination problems, distribute minutes to those in 
attendance and those affected by decisions resulting from the meetings. 

 
1.3 COORDINATION 
 
      A. Coordination:  Coordinate construction activities included under various Sections of these 

Specifications to assure efficient and orderly installation of each part of the Work.  
Coordinate construction operations included under different Sections of the Specifications 
that are dependent upon each other for proper installation, connection, and operation. 

 
1. Where installation of one part of the Work is dependent on installation of other 

components, either before or after its own installation, schedule construction 
activities in the sequence required to obtain the best results. 

 
2. Where availability of space is limited, coordinate installation of different 

components to assure maximum accessibility for required maintenance, service 
and repair. 

 
3. Make adequate provisions to accommodate items scheduled for later installation. 

 
4. Where necessary, prepare memoranda for distribution to each party involved 

outlining special procedures required for coordination.  Include such items as 
required notices, reports, and attendance at meetings. 

 
 B. Administrative Procedures:  Coordinate scheduling and timing of required administrative 

procedures with other construction activities to avoid conflicts and ensure orderly progress of 
the Work.  Such administrative activities include, but are not limited to, the following: 

  Preparation of schedules. 
       Installation and removal of temporary facilities. 
  Delivery and processing of submittals. 
  Progress meetings. 
  Project Close-out activities. 
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1.4 PROTECTION OF WORK AND PROPERTY 
 
 A. The services of a watchman is not a Contract requirement, however, it is the 

responsibility of the Contractor to protect all new and existing construction work and 
materials from damage or theft for the duration of the Contract.  The Contractor shall 
provide watchman services as he deems necessary for such protection. 

 
 B. Openings in exterior walls and roof shall be enclosed to prevent unauthorized entry.  

Enclosed access openings shall be provided with operating hardware and shall be locked 
during non-working hours. 

 
 C. The Contractor shall protect all existing construction from damage, including the existing 

building, adjoining building, streets, sidewalks, curbs, fire hydrants, utility poles, existing 
site improvements, and other property and equipment on or adjacent to the project site.  
The Contractor shall repair any damage to such items to the satisfaction of the Architect, 
without cost to the Owner. 

 
 D. The Contractor shall provide all temporary protection required to protect all persons from 

injury within the area of the operations of the Contract for the duration of the Contract. 
 
 E. The Contractor shall provide all temporary construction and safeguards including 

planking, runways, bridges, fences, guard rails, barricades, lights and warning signs, 
necessary for the protection of the site improvements, existing building, adjacent 
property, the workmen, occupants of the existing building, and the public, and as required 
by local authorities. 

 
 F. The Contractor shall provide protection against rain, wind, snow, frost, and heat, to 

protect the interior of the existing building, and all new work and materials, from damage 
for the duration of the Contract, and to allow the work to proceed without interruption.  
The Contractor shall repair any damage to such items to the satisfaction of the Architect, 
without cost to the Owner. 

 
 G. The Contractor shall construct and maintain all necessary temporary drainage facilities 

and perform all pumping necessary to keep excavations, floors, pits and trenches free of 
water from any source for the duration of the Contract.  Water removal shall be 
accomplished by such methods which will not damage adjacent property, any item of 
permanent site improvements, or the existing building. 

 
 H. Maintain the sidewalk fronting the premises free of construction debris, ice, and snow, at 

all times. 
 

I. Conduct all building operations in accordance with "Good Practice Requirements for 
Building Construction Operations" of the National Fire Protection Association. 

 
1.5 SUBMITTALS 
 

A. Coordination Drawings:  Prepare and submit coordination Drawings where close and careful 
coordination is required for installation of products and materials fabricated off-site by separate 
entities, and where limited space availability necessitates maximum utilization of space for 
efficient installation of different components. 

 
B. Show the interrelationship of components shown on separate Shop Drawings. 

 
C. Indicate required installation sequences. 
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D. Comply with requirements contained in Section "Submittals." 
 

E. Refer to Division-15 Section "Mechanical Requirements," and Division-16 Section "Electrical    
Requirements" for specific coordination Drawing requirements for mechanical and electrical 
installations. 

 
F. Staff Names:  Within 15 days of Notice to Proceed, submit a list of the Contractor's principal staff 

assignments, including the Superintendent and other personnel in attendance at the site; identify 
individuals, their duties and responsibilities; list their addresses and telephone numbers. 

 
G. Post copies of the list in the Project meeting room, the temporary field office, and each temporary 

telephone. 
 
PART 2 - PRODUCTS (Not Applicable). 
 
PART 3 - EXECUTION 
 
3.1 GENERAL INSTALLATION PROVISIONS 
 
      A. Inspection of Conditions:  Require the Installer of each major component to inspect both 

the substrate and conditions under which Work is to be performed.  Do not proceed until 
unsatisfactory conditions have been corrected in an acceptable manner. 

 
      B. Manufacturer's Instructions:  Comply with manufacturer's installation instructions and 

recommendations, to the extent that those instructions and recommendations are more 
explicit or stringent than requirements contained in Contract Documents. 

 
   C. Inspect materials or equipment immediately upon delivery and again prior to installation.  

Reject damaged and defective items. 
 

 D. Provide attachment and connection devices and methods necessary for securing Work.  
Secure Work true to line and level.  Allow for expansion and building movement. 

 
  E. Visual Effects:  Provide uniform joint widths in exposed Work.  Arrange joints in 

exposed Work to obtain the best visual effect.  Refer questionable choices to the 
Architect for final decision. 

 
 F. Recheck measurements and dimensions, before starting each installation. 

 
   G. Install each component during weather conditions and Project status that will ensure the 

best possible results.  Isolate each part of the completed construction from incompatible 
material as necessary to prevent deterioration. 

 
 H. Coordinate temporary enclosures with required inspections and tests, to minimize the 

necessity of uncovering completed construction for that purpose. 
 

I. Mounting Heights:  Where mounting heights are not indicated, install individual 
components at standard mounting heights recognized within the industry for the 
particular application indicated.  Refer questionable mounting height decisions to the 
Architect for final decision. 
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3.2   CLEANING AND PROTECTION 
 

 A. During handling and installation, clean and protect construction in progress and adjoining 
materials in place.  Apply protective covering where required to ensure protection from 
damage or deterioration at Substantial Completion. 

 
      B. Clean and maintain completed construction as frequently as necessary through the 

remainder of the construction period.  Adjust and lubricate operable components to 
ensure operability without damaging effects. 

 
      C. Limiting Exposures:  Supervise construction activities to ensure that no part of the 

construction completed or in progress, is subject to harmful, dangerous, damaging, or 
otherwise deleterious exposure during the construction period.  

 
 
END OF SECTION 01040 
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SECTION 01045 - CUTTING AND PATCHING 
 
PART 1 - GENERAL 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of 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 cutting and patching. 
 

B. Refer to other Sections for specific requirements and limitations applicable to cutting and patching 
individual parts of the Work. 

 
1. Requirements of this Section apply to mechanical and electrical installations. Refer to Division-15 
and Division-16 Sections for other requirements and limitations applicable to cutting and patching 
mechanical and electrical installations. 

 
1.3  SUBMITTALS 
 

A. Cutting and Patching Proposal:  Where approval of procedures for cutting and patching is required 
before proceeding submit a proposal describing procedures well in advance of the time cutting and 
patching will be performed and request approval to proceed. Include the following information, as 
applicable, in the proposal: 

 
1. Describe the extent of cutting and patching required and how it is to be performed; indicate why it 

cannot be avoided. 
 

2. Describe anticipated results in terms of changes to existing construction; include changes to 
structural elements and operating components as well as changes in the building's appearance and 
other significant visual elements. 

 
3. List products to be used and firms or entities that will perform Work. 

 
4. Indicate dates when cutting and patching is to be performed. 

 
5. List utilities that will be disturbed or affected, including those that will be relocated and those that 

will be temporarily out-of-service. Indicate how long service will be disrupted. 
 

6. Where cutting and patching involves addition of reinforcement to structural elements, submit 
details and engineering calculations to show how reinforcement is integrated with the original 
structure. 

 
7. Approval by the Architect to proceed with cutting and patching does not waive the Architect's right 

to later require complete removal and replacement of a part of the Work found to be unsatisfactory. 
 
1.4  QUALITY ASSURANCE 
 

A. Requirements for Structural Work: Do not cut and patch structural elements in a manner that would 
reduce their load-carrying capacity or load-deflection ratio. 
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1. Obtain approval of the cutting and patching proposal before cutting and patching the following 
structural elements: 

 
Foundation construction. 

Bearing and retaining walls. 
Structural concrete. 
Structural steel. 
Lintels. 
Timber and primary wood framing. 
Structural decking. 
Stair systems. 
Miscellaneous structural metals. 
Exterior curtain wall construction. 
Equipment supports. 
Piping, ductwork, vessels and equipment. 

 
B. Operational and Safety Limitations:  Do not cut and patch operating elements or safety related 

components in a manner that would result in reducing their capacity to perform as intended, or result in 
increased maintenance, or decreased operational life or safety. 

 
1. Obtain approval of the cutting and patching proposal before cutting and patching the following 

operating elements or safety related systems: 
 

Shoring, bracing, and sheeting. 
Primary operational systems and equipment. 
Air or smoke barriers. 
Water, moisture, or vapor barriers. 
Membranes and flashings. 

 Fire protection systems. 
Noise and vibration control elements and systems. 
Control systems. 
Communication systems. 
Conveying systems. 
Electrical wiring systems. 

 
C. Visual Requirements: Do not cut and patch construction exposed on the exterior or in occupied spaces, 

in a manner that would, in the Architect's opinion, reduce the building's aesthetic qualities, or result in 
visual evidence of cutting and patching. Remove and replace Work cut and patched in a visually 
unsatisfactory manner. 

 
1. If possible retain the original installer or fabricator to cut and patch the following categories of 

exposed Work, or if it is not possible to engage the original installer or fabricator, engage another 
recognized experienced and specialized firm: 

 
 Processed concrete finishes. 
 Ornamental metal. 
 Matched-veneer woodwork. 
 Window wall system. 
 Stucco and ornamental plaster. 
 Finished wood flooring. 
 HVAC enclosures, cabinets or covers 
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PART 2 - PRODUCTS 
 
 2.1  MATERIALS 
 

 A. Use materials that are identical to existing materials. If identical materials are not available or 
cannot be used where exposed surfaces are involved, use materials that match existing adjacent surfaces 
to the fullest extent possible with regard to visual effect. Use materials whose installed performance will 
equal or surpass that of existing materials. 

 
PART 3 - EXECUTION 
 
 3.1  INSPECTION 
 

 A. Before cutting existing surfaces, examine surfaces to be cut and patched and conditions under 
which cutting and patching is to be performed. Take corrective action before proceeding, if unsafe or 
unsatisfactory conditions are encountered. 

 
 B. Before proceeding, meet at the site with parties involved in cutting and patching, including 

mechanical and electrical trades. Review areas of potential interference and conflict. Coordinate 
procedures and resolve potential conflicts before proceeding. 

 
3.2  PREPARATION 
 

 A. Temporary Support: Provide temporary support of Work to be cut. 
  

 B. Protection:  Protect existing construction during cutting and patching to prevent damage.  Provide 
protection from adverse weather conditions for portions of the Project that might be exposed during 
cutting and patching operations. 

 
 C. Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas. 

 
 D. Take all precautions necessary to avoid cutting existing pipe, conduit or ductwork serving the 

building, but scheduled to be removed or relocated until provisions have been made to bypass them. 
 
3.3  PERFORMANCE 
 

 A. General:  Employ skilled workmen to perform cutting and patching. Proceed with cutting and 
 patching at the earliest feasible time and complete without delay. 

  
 1. Cut existing construction to provide for installation of other components or performance of other 

construction activities and the subsequent fitting and patching required to restore surfaces to their 
original condition. 

 
 B. Cutting:  Cut existing construction using methods least likely to damage elements to be retained 

 or adjoining construction. Where possible review proposed procedures with the original installer; 
 comply with the original installer's recommendations. 

 
 1. In general, where cutting is required use hand or small power tools designed for sawing or 

grinding, not hammering and chopping. Cut holes and slots neatly to size required with minimum 
disturbance of adjacent surfaces. Temporarily cover openings when not in use. 

  
 2. To avoid marring existing finished surfaces, cut or drill from the exposed or finished side into 

concealed surfaces. 
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 3. Cut through concrete and masonry using a cutting machine such as a carborundum saw or 
diamond core drill. 

 
 4. By-pass utility services such as pipe or conduit, before cutting, where services are shown or 

required to be removed, relocated or abandoned. Cut-off pipe or conduit in walls or partitions to be 
removed. Cap, valve or plug and seal the remaining portion of pipe or conduit to prevent entrance 
of moisture or other foreign matter after by-passing and cutting. 

 
 C. Patching: Patch with durable seams that are as invisible as possible. Comply with specified 

tolerances. 
 

1. Where feasible, inspect and test patched areas to demonstrate integrity of the installation. 
 

2. Restore exposed finishes of patched areas and extend finish restoration into retained adjoining 
construction in a manner that will eliminate evidence of patching and refinishing. 

 
3. Where removal of walls or partitions extends one finished area into another, patch and repair 

floor and wall surfaces in the new space to provide an even surface of uniform color and 
appearance. Remove existing floor and wall coverings and replace with new materials, if 
necessary to achieve uniform color and appearance. 

 
4. Where patching occurs in a smooth painted surface, extend final paint coat over entire 

unbroken containing the patch, after the patched area has received primer and second coat. 
 

5. Patch, repair or rehang existing ceilings as necessary to provide an even plane surface of 
uniform appearance. 

 
3.4  CLEANING 
 

 A. Thoroughly clean areas and spaces where cutting and patching is performed or used as access.  
Remove completely paint, mortar, oils, putty and items of similar nature. Thoroughly clean piping, 
conduit and similar features before painting or other finishing is applied. Restore damaged pipe 
covering to its original condition. 

 
END OF SECTION 01045 
 



St. Andrew School                                                    Alternates 01230 - 1 

SECTION 01230 - ALTERNATES 

 
PART 1 - GENERAL 
 
1.01 SUMMARY 

A. This Section includes administrative and procedural requirements for alternates. 
 
1.02 DEFINITIONS 

A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work 
defined in the Bidding Requirements that may be added to or deducted from the Base Bid 
amount if Owner decides to accept a corresponding change either in the amount of 
construction to be completed or in the products, materials, equipment, systems, or 
installation methods described in the Contract Documents. 
1. The cost or credit for each alternate is the net addition to or deduction from the 

Contract Sum to incorporate alternate into the Work.  No other adjustments are 
made to the Contract Sum. 

 
1.03 PROCEDURES 

A. Coordination:  Modify or adjust affected adjacent work as necessary to completely 
integrate work of the alternate into Project. 
1. Include as part of each alternate, miscellaneous devices, accessory objects, and 

similar items incidental to or required for a complete installation whether or not 
indicated as part of alternate. 

B. Notification:  Immediately following award of the Contract, notify each party involved, 
in writing, of the status of each alternate.  Indicate if alternates have been accepted, 
rejected, or deferred for later consideration.  Include a complete description of negotiated 
modifications to alternates. 

C. Execute accepted alternates under the same conditions as other work of the Contract. 
D. Schedule:  A Schedule of Alternates is included at the end of this Section.  Specification 

Sections referenced in schedule contain requirements for materials necessary to achieve 
the work described under each alternate. 

 
PART 2 - PRODUCTS (Not Used) 
 
PART 3 - EXECUTION 
 
3.01 SCHEDULE OF ALTERNATES: 

1. Alternate No. 1 - Trellis:  The additive amount to construct the trellis over the curved 
sidewalk as shown on the drawings and specified.  Rough-in utilities and surface pavers 
as shown on drawings are to be included in the Base Bid if the alternate is not accepted. 

   
 

 
END OF SECTION 01230 
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SECTION 01300 - SUBMITTALS 
  
1.0 PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

 A. Drawings and general provisions of 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 submittals required 
for performance of the Work, including; 

 
  1. Contractor's construction schedule. 
  2. Submittal schedule. 
  3. Daily construction reports. 
  4. Shop Drawings. 
  5. Product Data. 
  6. Samples. 
 
 B. Administrative Submittals:  Refer to other Division-1 Sections and other Contract 

Documents for requirements for administrative submittals.  Such submittals include, but 
are not limited to: 

 
  Permits. 
  Applications for payment. 
  Performance and payment bonds. 
  Insurance certificates. 
  List of Subcontractors. 
 
 C. The Schedule of Values submittal is included in Section "Applications for Payment." 
 
 D. Inspection and test reports are included in Section "Quality Control Services." 
 
1.3 SUBMITTAL PROCEDURES 
 
 A. Coordination:  Coordinate preparation and processing of submittals with performance of 

construction activities.  Transmit each submittal sufficiently in advance of performance of 
related construction activities to avoid delay. 

 
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 elements of the Work 
so processing will not be delayed by the need to review submittals concurrently for 
coordination. 

 
3. The Architect reserves the right to withhold action on a submittal requiring 

coordination with other submittals until related submittals are received. 
 
 B. Processing:  Allow sufficient review time so that installation will not be delayed as a result 

of the time required to process submittals, including time for resubmittals. 
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1. Allow three weeks for initial review.  Allow additional time if processing must be 
delayed to permit coordination with subsequent submittals.  The Architect will 
promptly advise the Contractor when a submittal being processed must be delayed 
for coordination. 

 
2. If an intermediate submittal is necessary, process the same as the initial          

submittal. 
 

3. Allow two weeks for reprocessing each submittal. 
 

4. No extension of Contract Time will be authorized because of failure to transmit 
submittals to the Architect sufficiently in advance of the Work to permit processing. 

 
 C. Submittal Preparation:  Place a permanent label or title block on each submittal for 

identification.  Indicate the name of the entity that prepared each submittal on the label or 
title block. 

 
1. Include the following information on the label for processing and recording action 

taken. 
    Project name. 

     Date. 
     Name and address of Architect. 
     Name and address of Contractor. 
     Name and address of subcontractor. 
     Name and address of supplier. 
     Name of manufacturer. 
     Number and title of appropriate Specification Section. 
     Drawing number and detail references, as appropriate. 
  
 D. Submittal Transmittal:  Package each submittal appropriately for transmittal and 

handling.  Transmit each submittal from Contractor to Architect using a transmittal form.  
Submittals received from sources other than the Contractor will be returned without 
action. 

 
1.4 CONTRACTOR'S CONSTRUCTION SCHEDULE 
 
 A. Bar-Chart Schedule:  Prepare a fully developed, horizontal bar- chart type Contractor's 

construction schedule.  Submit within 30 days of the date established for "Commencement 
of the Work". 

 
1. Provide a separate time bar for each significant construction activity.  Provide a 

continuous vertical line to identify the first working day of each week.  Use the same 
breakdown of units of the Work as indicated in the "Schedule of Values". 

 
2. Within each time bar indicate estimated completion percentage in 10 percent 

increments.  As Work progresses, place a contrasting mark in each bar to indicate 
Actual Completion. 
 

3. Prepare the schedule on a sheet, or series of sheets, of stable transparency, or other 
reproducible media, of sufficient width to show data for the entire construction period. 

 
4. Secure time commitments for performing critical elements of the Work from parties 

involved.  Coordinate each element on the schedule with other construction activities; 
include minor elements involved in the sequence of the Work.  Show each activity in 
proper sequence.  Indicate graphically sequences necessary for completion of related 
portions of the Work. 
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5. Coordinate the Contractor's construction schedule with the schedule of values, list of 

subcontracts, submittal schedule, progress reports, payment requests and other 
schedules. 

 
6. Indicate completion in advance of the date established for Substantial Completion.  

Indicate Substantial Completion on the schedule to allow time for the Architect's 
procedures necessary for certification of Substantial Completion. 

 
 B. Phasing:  Provide notations on the schedule to show how the sequence of the Work is 

affected by requirements for phased completion to permit Work by separate Contractors 
and partial occupancy by the Owner prior to Substantial Completion. 

 
 C. Work Stages:  Indicate important stages of construction for each major portion of the 

Work, including testing and installation. 
 
 D. Area Separations:  Provide a separate time bar to identify each major construction area for 

each major portion of the Work.  Indicate where each element in an area must be 
sequenced or integrated with other activities. 

 
 E. Distribution:  Following response to the initial submittal, print and distribute copies to the 

Architect, Owner, subcontractors, and other parties required to comply with scheduled 
dates.  Post copies in the Project meeting room and temporary field office. 

 
 F. Schedule Updating:  Revise the schedule after each meeting or activity, where revisions 

have been recognized or made.  Issue the updated schedule concurrently with report of 
each meeting. 

 
1.5 SUBMITTAL SCHEDULE 
 
      A. After development and acceptance of the Contractor's construction schedule, prepare a 

complete schedule of submittals.  Submit the schedule within 10 days of the date required 
for establishment of the Contractor's construction schedule. 

 
      1. Prepare the schedule in chronological order; include submittals required during the first 90 

days of construction.  Provide the following information: 
         
              Scheduled date for the first submittal. 

     Related Section number. 
    Submittal category. 
   Name of subcontractor. 

       Description of the part of the Work covered. 
Scheduled date for resubmittal 
Scheduled date the Architect's final release or approval. 

 
 B. Distribution:  Following response to initial submittal, print and distribute copies to the 

 Architect, Owner, subcontractors, and other parties required to comply with submittal 
 dates indicated.  Post copies in the Project meeting room and field office. 

 
1. When revisions are made, distribute 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 construction activities. 

 
      C. Schedule Updating:  Revise the schedule after each meeting or activity, where revisions 

have been recognized or made.  Issue the updated schedule concurrently with report of 
each meeting. 
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1.6 DAILY CONSTRUCTION REPORTS 
 

 A. Prepare a daily construction report, recording the following information concerning 
 events at the site; and submit duplicate copies to the Architect at weekly intervals: 

 
        List of subcontractors at the site. 
       Approximate count of personnel at the site. 
       High and low temperatures, general weather conditions. 
       Accidents and unusual events. 
       Meetings and significant decisions. 
       Stoppages, delays, shortages, losses. 
       Meter readings and similar recordings. 
       Emergency procedures. 
       Orders and requests of governing authorities. 
       Change Orders received, implemented. 
       Services connected, disconnected. 
       Equipment or system tests and start-ups. 
       Partial Completions, occupancies. 
       Substantial Completions authorized. 
 
1.7 SHOP DRAWINGS 
 
      A. Submit newly prepared information, drawn to accurate scale.  Highlight, encircle, or 

otherwise indicate deviations from the Contract Documents.  Do not reproduce Contract 
Documents or copy standard information as the basis of Shop Drawings.  Standard 
information prepared without specific reference to the Project is not considered Shop 
Drawings. 

 
      B. Shop Drawings include fabrication and installation drawings, setting diagrams, schedules, 

patterns, templates and similar drawings.  Include the following information: 
 
          1.  Dimensions. 
          2.  Identification of products and materials included. 
  3.  Compliance with specified standards. 
  4. Notation of coordination requirements. 
  5.  Notation of dimensions established by field measurement.           
  6. Sheet Size:  Except for templates, patterns and similar full- size Drawings, 

 Submit Shop Drawings on sheets at least 8-1/2" x 11" but no larger than 36" x   
48". 

        7. Submittal:  Submit one correctable translucent reproducible print and two blue or 
black-line prints for the Architect's review; the reproducible print will be 
returned. 

 
       C. Coordination drawings are a special type of Shop Drawing that show the relationship and 

integration of different construction elements that require careful coordination during 
fabrication or installation to fit in the space provided or function as intended. 

 
1. Preparation of coordination Drawings is specified in section "Project Coordination" 

and may include components previously shown in detail on Shop Drawings or Product 
Data. 

2. Submit coordination Drawings for integration of different construction elements.  
Show sequences and relationships of separate components to avoid conflicts in use of 
space. 

 
 



 
St. Andrew School                           Submittals 01300-5 

1.8 PRODUCT DATA 
 

A. Collect Product Data into a single submittal for each element of construction or system.  
Product Data includes printed information such as manufacturer's installation 
instructions, catalog cuts, standard color charts, roughing-in diagrams and templates, 
standard wiring diagrams and performance curves.  Where Product Data must be 
specially prepared because standard printed data is not suitable for use, submit as "Shop 
Drawings." 

 
B. Mark each copy to show applicable choices and options.  Where printed Product Data 

includes  
C. Information on several products, some of which are not required, mark copies to indicate 

the applicable information.  Include the following information: 
 

i. Manufacturer's printed recommendations. 
ii. Compliance with recognized trade association standards. 

iii. Compliance with recognized testing agency standards. 
iv. Application of testing agency labels and seals. 
v. Notation of dimensions verified by field measurement. 

vi. Notation of coordination requirements. 
 

D. Do not submit Product Data until compliance with requirements of the Contract 
a. Documents have been confirmed. 

 
E. Submittals:  Submit 3 copies of each required submittal; submit 4 copies where required 

for maintenance manuals. The Architect will retain one and will return the other marked 
with action taken and corrections or modifications required. 

 
F. Distribution:  Furnish copies of final submittal to installers, subcontractors, suppliers, 

manufacturers, fabricators, and others required for performance of construction activities.  
Show distribution on transmittal forms. 

 
i. Do not proceed with installation until an applicable copy of Product Data 

applicable is in the installer's possession. 
 

ii. Do not permit use of unmarked copies of Product Data in connection 
with construction. 
 

1.9 SAMPLES 
 

A. Submit full-size, fully fabricated Samples cured and finished as specified and physically 
identical with the material or product proposed.  Samples include partial sections of 
manufactured or fabricated components, cuts or containers of materials, color range sets, and 
swatches showing color,  texture and pattern. 

 
B. Mount, display, or package Samples in the manner specified to facilitate review of qualities 

indicated.  Prepare Samples to match the Architect's Sample.  Include the following: 
1. Generic description of the Sample. 
2. Sample source. 
3. Product name or name of manufacturer. 
4. Compliance with recognized standards. 
5. Availability and delivery time. 
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C. Where variation in color, pattern, texture or other characteristics are 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 the final submittal and the 
actual component as delivered and installed. 

 
1. Inherent in the material or product represented, submit multiple units (not less than 3), 

that show approximate limits of the variations. 
2. Refer to other Sections for Samples to be returned to the Contractor for incorporation in 

the Work.  Such Samples must be undamaged at time of use.  On the transmittal, indicate 
special requests regarding disposition of Sample submittals.  

 
D. Maintain sets of Samples, as returned, at the Project site, for quality comparisons throughout 

the course of construction. 
 

1. Unless noncompliance with Contract Document provisions is observed, the 
 submittal may serve as the final submittal. 
2. Sample sets may be used to obtain final acceptance of the construction associated 
 with each set. 

 
1.10  ARCHITECT'S ACTION 

 
  A. Except for submittals for record, information or similar purposes, where action   

 and return is required or requested, the Architect will review each submittal,   
 mark to indicate action taken, and return promptly. Compliance with specified   
 characteristics is the Contractor's responsibility. 
 

    B. Action Stamp:  The Architect will stamp each submittal with a uniform, self-
 explanatory action stamp.  The stamp will be appropriately marked, as follows, to 
 indicate the action taken: 

 
1. Approved:  Where submittals are marked "Approved", that part of the Work covered by 

the submittal may proceed provided it complies with requirements of the Contract 
Documents; final acceptance will depend upon that compliance.  

2. Approved as Corrected:  When submittal is marked "Approved as Corrected", that part of 
the Work covered by the submittal may proceed provided it complies with notations or 
corrections on the submittal and requirements of the Contract Documents; final 
acceptance will depend on that compliance.   

3. Revise and Resubmit:    When submittal is marked "Revise and Resubmit", do not 
proceed with that part of the Work covered by the submittal, including purchasing, 
fabrication, delivery, or other activity.  Revise or prepare a new submittal in accordance 
with the notations; resubmit without delay.  Repeat if necessary to obtain a different 
action mark. 

4. Rejected:  When submittal is marked "Rejected", do not proceed with that part of the 
Work covered by the submittal, including fabrication, delivery, or other activity.  Prepare 
a new submittal in accordance with the Contract Documents and submit without delay.  

5. Other Action:  Where a submittal is primarily for information or record purposes, special 
processing or other activity, the submittal will be returned, marked "Action Not 
Required". 

 
2.0 PART 2 - PRODUCTS (Not Applicable). 
3.0  PART 3 - EXECUTION (Not Applicable).                          
 
 END OF SECTION 01300 
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SECTION 01400 - QUALITY CONTROL SERVICES 
 
 
1.0  PART 1 - GENERAL 
 
1.1  RELATED DOCUMENTS 
 

A. Drawings and general provisions of 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 quality control 
services.                     

 
B. Quality control services include inspections and tests and related actions including reports, 

performed by independent agencies, governing authorities, and the Contractor.  They do not 
include Contract enforcement activities performed by the Architect. 

 
C. Inspection and testing services are required to verify compliance with requirements 

specified or indicated.  These services do not relieve the Contractor of responsibility for 
compliance with Contract Document requirements.  

 
D. Requirements of this Section relate to customized fabrication and installation procedures, 

not production of standard products. 
 

        1. Specific quality control requirements for individual construction activities are 
specified in the Section that specifies those activities.  Those requirements, 
including inspections and tests cover production of standard products as well as 
customized fabrication and installation procedures. 

        2. Inspections, tests and related actions specified are not intended to limit the 
Contractor's quality control procedures that facilitate compliance with Contract 
Documents requirements.  

        3. Requirements for the Contractor to provide quality control services required by 
the Architect, Owner, or authorities having jurisdiction are not limited by 
provisions of this Section. 

 
1.3  RESPONSIBILITIES: 
 

A. Contractor's Responsibilities:  The Contractor shall provide inspections, tests and similar 
quality control services, specified in individual Specification Sections and required by 
governing authorities, except where they are specifically indicated to be the Owner's 
responsibility, or are provided by another identified entity; these services include those 
specified to be performed by an independent agency and not by the Contractor.  Costs for 
these services shall be included in the Contract Sum. 

 
                  1. The Contractor shall employ and pay an independent agency to perform specified 

quality control services.   
                  2. The Contractor is to engage and pay for the services of an independent   

 agency to perform the following inspections and tests: 
   

   Soil Compaction Testing     
              Concrete Testing 
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B. Where the Owner has engaged a testing agency or other entity for testing and inspection of 
a part of the Work, and the Contractor is also required to engage an entity for the same or 
related element, the Contractor shall not employ the entity engaged by the Owner, unless 
otherwise agreed in writing with the owner.    

 
C. Associated Services:  The Contractor shall cooperate with agencies performing required 

inspections, tests and similar services and provide reasonable auxiliary services as 
requested.  Notify the agency sufficiently in advance of operations to permit assignment of 
personnel.  Auxiliary services required include but are not limited to:  

 
         1. Providing access to the Work and furnishing incidental labor and  

  facilities necessary to facilitate inspections and tests. 
         2. Providing the agency with a preliminary design mix proposed for use for  

  materials mixes that required control by the testing agency.  
 

D. Duties of the Testing Agency: The independent testing agency engaged to perform 
inspections, sampling and testing of materials and construction specified in individual 
specifications Sections shall cooperate with the Architect and Contractor in performance of 
its duties, and shall provide qualified personnel to perform required inspections and tests. 

 
1. The agency shall notify the Architect and Contractor promptly of 

irregularities or deficiencies observed on the Work during performance of 
its services. 

2. The agency is not authorized to release, revoke, alter or enlarge 
requirements of the Contract Documents, or approve or accept any portion 
of the Work. 

3. The agency shall not perform any duties of the Contractor.  
 

E. Coordination:  The Contractor and each agency engaged to perform inspections, tests and 
similar services for the project shall coordinate the sequence of their activities so as to 
accommodate required services with a minimum of delay in the progress of the work.  In 
addition, the Contractor and each independent testing agency shall coordinate their work 
so as to avoid the necessity of removing and replacing work to accommodate inspections 
and tests.  

 
F. The Contractor is responsible for scheduling times for inspections, tests, taking of 

samples and similar activities. 
 

G. Schedule of Inspections and Tests:  Submit a schedule of inspections, tests and similar 
services required by the Contract Documents within 45 days of the date of the Notice to 
Proceed. 

 
1.4  SUBMITTALS 
 

A. General:  The independent testing agency shall submit a certified written report of each 
inspection, test or similar service, directly to the Architect and owner, in duplicate, unless the 
Contractor is responsible for the service.  If the Contractor is responsible for the service, 
Submit a certified written report of each inspection, test or similar service through the 
Contractor, in duplicate.  Submit additional copies of each written report directly to the 
governing authority, when the authority so directs. 
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 1.  Report Data: Written reports of each inspection, test or similar service shall 
include, but not be limited to the following:   

 
  Date of Issue 
            Project title and number 
  Name, address and telephone number of testing agency 
    Dates and locations of samples and tests or inspections 
          Names of individuals making the inspection or test 
            Designation of the Work and test method 
  Identification of product and Specification Section 
  Complete inspection or test data 
  Test results and an interpretation of test results 
  Ambient conditions at the time of sample-taking and testing 

           Comments or professional opinion as to whether inspected or tested Work 
complies with Contract Documents requirements.     

  Name and signature of laboratory inspector 
  Recommendations on retesting  

       
1.5  QUALITY ASSURANCE 
 

A. Qualifications for Service Agencies:  Engage inspection and testing services agencies, 
including independent testing laboratories, which are prequalified as complying with 
"Recommended Requirements for Independent Laboratory Qualification" by the American 
Council of Independent Laboratories, and which specialize in the types of inspections and 
tests to be performed. 

 
         1. Each independent inspection and testing agency engaged on the Project shall be 

authorized by authorities having jurisdiction to operate in the State in which the 
Project is located.      

 
2.0  PART 2 - PRODUCTS  (Not Applicable). 
 
3.0 PART 3 - EXECUTION 
 
3.1  REPAIR AND PROTECTION 
 

 A. General:  Upon completion of inspection, testing, sample-taking and similar services,  
  repair damaged construction and restore substrates and finishes to eliminate deficiencies,  
  including deficiencies in visual qualities of exposed finishes.  Comply with Contract  
  Document requirements for "Cutting and Patching".  

B. Protect construction exposed by or for quality control service activities, and protect  
 repaired construction. 
C.    Repair and protection is the Contractor's responsibility, regardless of the assignment of  
 responsibility for inspection, testing or similar services.       

 
END OF SECTION 01400 
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SECTION 01500 - TEMPORARY FACILITIES 
 
1.0 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 requirements for temporary services and facilities, including utilities, 
 construction and support facilities, security and protection. 

 
B. Temporary utilities required include but are not limited to: 

 
       Water service and distribution. 
       Temporary electric power and light. 
       Telephone service. 
       Storm and sanitary sewer. 
 

C. Temporary construction and support facilities required include but are not limited to: 
 
       Temporary heat. 
       Field offices and storage sheds. 
       Sanitary facilities, including drinking water. 
       Dewatering facilities and drains. 
       Temporary enclosures. 
       Hoists.  
       Temporary Project identification signs and bulletin boards. 
       Waste disposal services. 
       Rodent and pest control. 
       Construction aids and miscellaneous services and facilities. 
 

D. Security and protection facilities required include but are not limited to: 
 
      Temporary fire protection. 
  Barricades, warning signs, lights. 
  Environmental protection. 
 

E. Contractor to maintain a security program for the building and materials for the duration of the 
 project. 

  
1.3 SUBMITTALS 
 

A. Temporary Utilities:  Submit reports of tests, inspections, meter readings and similar procedures 
performed on temporary utilities. 

 
B. Implementation and Termination Schedule:  Submit a schedule indicating implementation and 
 termination of each temporary utility within 15 days of the date established for commencement of  
 the Work. 
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1.4 QUALITY ASSURANCE 
 

A. Regulations:  Comply with industry standards and applicable laws and regulations if authorities 
having jurisdiction, including but not limited to: 

 
       Building Code requirements. 
       Health and safety regulations. 
       Utility company regulations. 
       Police, Fire Department and Rescue Squad rules. 
       Environmental protection regulations. 
 

B. Standards:  Comply with NFPA Code 241, "Building Construction and Demolition Operations", 
ANSI-A10 Series standards for "Safety Requirements for Construction and Demolition", and           
NECA Electrical Design Library "Temporary Electrical Facilities." 

 
     1. Refer to "Guidelines for Bid Conditions for Temporary Job Utilities and Services", 

prepared jointly by AGC and ASC, for industry recommendations. 
 
     2. Electrical Service:  Comply with NEMA, NECA and UL standards and regulations for 

temporary electric service.  Install service in compliance with National Electric Code 
(NFPA 70). 

 
C. Inspections:  Arrange for authorities having jurisdiction to inspect and test each temporary utility 

before use.  Obtain required certifications and permits. 
 
1.5 PROJECT CONDITIONS 
 

A. Temporary Utilities:  Prepare a schedule indicating dates for implementation and termination of 
each temporary utility.  At the earliest feasible time, when acceptable to the Owner, change over 
from use of temporary service to use of the permanent service. 

 
B. Conditions of Use:  Keep temporary services and facilities clean and neat in appearance.  Operate 

in a safe and efficient manner.  Take necessary fire prevention measures.  Do not overload 
facilities, or permit them to interfere with progress.  Do not allow hazardous dangerous or 
unsanitary conditions, or public nuisances to develop or persist on the site. 

 
2.0 PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 

A. General:  Provide new materials; if acceptable to the Architect, undamaged previously used 
materials in serviceable condition may be used.  Provide materials suitable for the use intended. 

 
B. Water:  Provide potable water approved by local health authorities. 

 
2.2 EQUIPMENT 
 

A.  General:  Provide new equipment; if acceptable to the Architect, undamaged, previously used 
equipment in serviceable condition may be used.  Provide equipment suitable for use intended. 

 
B.  Lamps and Light Fixtures:  Provide general service incandescent lamps of wattage required for 

adequate illumination.  Provide guard cages or tempered glass enclosures, where exposed to 
breakage.  Provide exterior fixtures were exposed to moisture. 
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C.  Temporary Toilet Units:  Provide self-contained single-occupant toilet units of the chemical, 
aerated recirculation, or combustion type, properly vented and fully enclosed with a glass fiber 
reinforced polyester shell or similar nonabsorbent material. 

 
D.  First Aid Supplies:  Comply with governing regulations. 

 
E.  Fire Extinguishers:  Provide hand-carried, portable UL-rated, class "A" fire extinguishers for 

temporary offices and similar spaces.  In other locations provide hand-carried, portable, UL-
rated, class "ABC" dry chemical extinguishers, or a combination of extinguishers of NFPA 
recommended classes for the exposures. 

 
       1. Comply with NFPA 10 and 241 for classification, extinguishing agent and size required   

by location and class of fire exposure. 
   
3.0 PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Use qualified personnel for installation of temporary facilities.  Locate facilities where they will 
serve the Project adequately and result in minimum interference with performance of the Work.  
Relocate and modify facilities as required. 

 
B. Provide each facility ready for use when needed to avoid delay.  Maintain and modify as required.  

Do not remove until facilities are no longer needed, or are replaced by authorized use of 
completed permanent facilities. 

 
3.2 TEMPORARY CONSTRUCTION AND SUPPORT FACILITIES INSTALLATION 
 

A. Locate sanitary facilities and other temporary construction and support facilities for easy access. 
 

a. Maintain temporary construction and support facilities until near Substantial Completion.  
Remove prior to Substantial Completion.  Personnel remaining after Substantial 
Completion will be permitted to use permanent facilities, under conditions acceptable to 
the Owner. 

 
Toilets:  Install self-contained toilet units.  Shield toilets to ensure privacy.   

 
B. Temporary Field Office: Provide a temporary field trailer equipped with telephone 

communication.  Field office to have a desk with a set of construction documents present at all 
times for the contractor’s, subcontractors’, architect’s and owner’s use. Documents include 
drawings, specifications, change orders, architect’s supplementary instructions and approved shop 
drawings. 

 
1. The field trailer is to be sized adequate to accommodate weekly subcontractor 

coordination meetings, including a table and chairs for attendees. 
2. Post all applicable permits, licenses, notices and safety procedures required in a 

conspicuous location. 
 

C. Temporary Enclosures:  Provide temporary enclosure for protection of construction in progress 
and completed, from exposure, foul weather, other construction operations and similar activities. 
 

D. Where temporary wood or plywood enclosure exceeds 100 square feet in area, use UL-labeled 
fire-retardant treated material for framing and main sheathing. 
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E. Project Identification Signs:  Engage an experienced sign painter to apply graphics.  Comply with 
details indicated.  Remove at the completion of the project. 

 
F. Temporary Signs:  Prepare signs to provide directional information to construction personnel and 

visitors. 
 

G. Collection and Disposal of Waste:  Collect waste from construction areas and elsewhere daily.  
Comply with requirements of NFPA 241 for removal of combustible waste material and debris.  
Enforce requirements strictly.  Do not hold materials more than 7 days during normal weather or 
3 days when the temperature is expected to rise above 80 deg F (27 deg C).  Handle hazardous, 
dangerous, or unsanitary waste materials separately from other waste by containerizing properly.  
Dispose of material in a lawful manner. 

 
3.3 SECURITY AND PROTECTION FACILITIES INSTALLATION 
 

A. Except for use of permanent fire protection as soon as available, do not change over from use of 
temporary security and protection facilities to permanent facilities until Substantial Completion, 
or longer as requested by the Architect. 

 
B. Temporary Fire Protection:  Until fire protection needs are supplied by permanent facilities, 

install and maintain temporary fire protection facilities of the types needed to protect against 
reasonably predictable and controllable fire losses.  Comply with NFPA 10 "Standard for 
Portable Fire Extinguishers," and NFPA 241 "Standard for Safeguarding Construction, 
Alterations and Demolition Operations." 

 
  1.     Locate fire extinguishers where convenient and effective for their intended purpose.  

2. Store combustible materials in containers in fire-safe locations. 
3. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire protection 

facilities, stairways and other access routes for fighting fires.  Prohibit smoking in 
hazardous fire exposure areas. 

4. Provide supervision of welding operations, combustion type temporary heating units, and 
similar sources of fire ignition. 

 
C. Barricades, Warning Signs and Lights:  Comply with standards and code requirements for 

erection of structurally adequate barricades.  Paint with appropriate colors, graphics and warning 
signs to inform personnel and the public of the hazard being protected against.  Where 
appropriate and needed provide lighting, including flashing red or amber lights. 

 
D. Termination and Removal:  Unless the Architect requests that it be maintained longer, remove 

each temporary facility when the need has ended, or when 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 the temporary 
facility.  Repair damaged Work, clean exposed surfaces and replace construction that cannot be 
satisfactorily repaired. 

 
1. At Substantial Completion, clean and renovate permanent facilities that have been used 

during the construction period, including but not limited to: 
 

1. Replace air filters and clean inside of ductwork and housings. 
2. Replace significantly worn parts and parts that have been subject to 

unusual operating conditions. 
3. Replace lamps that are burned out or noticeably dimmed by substantial 

hours of use. 
END OF SECTION 01500 
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SECTION 01631 - PRODUCT SUBSTITUTIONS 

 
1.0 PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division-1 Specification Sections, apply to this Section. 

 
1.2 SUMMARY 
 

A. Substitutions:  Requests for changes in products, materials, equipment, and methods of 
construction required by Contract Documents proposed by the Contractor after award of the 
Contract are considered requests for "substitutions."  

       
     The following are not considered substitutions: 

 
1. Substitutions requested by Bidders during the bidding period, and accepted in writing 

by the Architect, prior to award of Contract, are considered as included in the 
Contract Documents and are not subject to requirements specified in this Section for 
substitutions. 

 
2. Revisions to Contract Documents requested by the Owner or Architect. 

 
3. Specified options of products and construction methods included in Contract 

Documents. 
 

4. The Contractor's determination of and compliance with governing regulations and 
orders issued by governing authorities and approved by the architect and owner. 

 
1.4 SUBMITTALS 
 

A. Substitution Request Submittal:   
 

1. Submit 3 copies of each request for substitution for consideration.  Submit requests in 
the form and in accordance with procedures required for Change Order proposals. 

 
2. Identify the product, or the fabrication or installation method to be replaced in each 

request.  Include related Specification Section and Drawing numbers.  Provide 
complete documentation showing compliance with the requirements for substitutions, 
and the following information, as appropriate: 

 
B. Product Data, including Drawings and descriptions of products, fabrication and installation 

procedures. 
 

C. Samples, where applicable or requested. 
 

D. A detailed comparison of significant qualities of the proposed substitution with those of the 
Work specified.  Significant qualities may include elements such as size, weight, durability, 
performance and visual effect. 
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E. Coordination information, including a list of changes or modifications needed to other parts 
of the Work and to construction performed by the Owner and separate Contractors, which 
will become necessary to accommodate the proposed substitution. 

 
F. A statement indicating the substitution's effect on the Contractor's Construction Schedule 

compared to the schedule without approval of the substitution.  Indicate the effect of the 
proposed substitution on overall Contract Time. 

 
G. Cost information, including a proposal of the net change, if any in the Contract Sum. 

 
H. Certification by the Contractor that the substitution proposed is equal-to or better in every 

significant respect to that required by the Contract Documents, and that it will perform 
adequately in the publication indicated.  Include the Contractor's waiver of rights to 
additional payment or time, which may subsequently become necessary because of the 
failure of the substitution to perform adequately. 

 
2.0 PART 2 - PRODUCTS 
 
2.1 SUBSTITUTIONS 
 

A. Conditions:  The Contractor's substitution request will be received and considered by the 
Architect when one or more of the following conditions are satisfied, as determined by the 
Architect; otherwise requests will be returned without action except to record noncompliance 
with these requirements. 

 
      1. Proposed changes are in keeping with the general intent of Contract Documents. 

 
      2. The request is timely, fully documented and properly submitted. 

 
B. The Contractor's submittal and Architect's acceptance of Shop Drawings, Product Data or 

Samples that relate to construction Activities not complying with the Contract Documents 
does not constitute an acceptable or valid request for substitution, nor does it constitute 
approval. 

 
PART 3 - EXECUTION (Not Applicable) 
 
END OF SECTION 01631 
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SECTION 01700 - PROJECT CLOSEOUT 
 
1.0 PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of 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 project closeout, including 
but not limited to: 

 
     1. Inspection procedures.   
     2. Project record document submittal. 
     3. Operating and maintenance manual submittal. 
     4. Submittal of warranties. 
     5. Final cleaning. 

 
  B. Closeout requirements for specific construction activities are included in the appropriate 

Sections in Divisions-2 through -16. 
 
1.3 SUBSTANTIAL COMPLETION 
 

A. Prerequisites to Substantial Completion: Before requesting inspection for certification of 
Substantial Completion, complete and/or submit the following:   

 
1. In the Application for Payment that coincides with, or first follows, the date 

Substantial Completion is claimed, show 100 percent completion for the portion of 
the Work claimed as substantially complete.  Include supporting documentation for 
completion as indicated in these     Contract Documents and a statement showing an 
accounting of changes to the Contract Sum. 

 
a. If 100 percent completion cannot be shown, include a list of incomplete 

items, the value of incomplete construction, and reasons the Work is not 
complete. 

 
2. Advise Owner of pending insurance change-over requirements. 

 
3. Submit specific warranties, workmanship bonds, maintenance agreements, final 

certifications and similar documents. 
 

4. Obtain and submit releases enabling the Owner unrestricted use of the Work and 
access to services and utilities; include occupancy permits, operating certificates and 
similar releases. 

 
5. Submit record drawings, maintenance manuals, final project photographs, damage or 

settlement survey, property survey, and similar final record information. 
 

6. Deliver tools, spare parts, extra stock, and similar items. 
7. Make final change-over of permanent locks and transmit keys to the Owner.  Advise 

the Owner's personnel of change-over in security provisions. 
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8. Complete start-up testing of systems, and instruction of the Owner's operating and 
maintenance personnel.  Discontinue or change over and remove temporary facilities 
from the site, along with construction tools, mock-ups, and similar elements. 

9. Complete final clean up requirements, including touch-up painting.  Touch-up and 
otherwise repair and restore marred exposed finishes. 

 
B. Inspection Procedures:  At the contractor's request, the Architect will either proceed with 

Inspection or advise the Contractor of unfilled requirements.  The Architect will prepare the 
Certificate of Substantial Completion following inspection, or advise the Contractor of 
construction that must be completed or corrected before the certificate will be issued.  Architect 
will repeat inspection when advised Work is Substantially Complete.  Results of completed 
inspection make-up initial "punch-list" for Final Acceptance. 

 
1.4 FINAL ACCEPTANCE 
 

A. Prerequisites to Final Acceptance:  Before requesting final inspection for certification of final 
acceptance and final payment, complete the following, listing exceptions in the request. 

 
     1. Submit the final payment request with releases and supporting documentation not 

previously submitted and accepted.  Include certificates of insurance for products and 
completed operations where required. 

 
     2. Submit an updated final statement, accounting for final additional changes to the Contract 

Sum. 
 

     3. Submit a certified copy of the Architect's final inspection list of items to be completed or 
corrected, stating that each item has been completed or otherwise resolved for acceptance, 
and the list has been endorsed and dated by the Architect. 

 
     4. Submit consent of surety to final payment. 

 
     5. Submit evidence of final, continuing insurance coverage complying with insurance 

requirements. 
 

B. On receiving Contractor's notice that Work is complete, including punch list items and excluding 
items delayed because of acceptable circumstances, the Architect will re-inspect the Work, and 
prepare a Certificate of Final Acceptance, or will advise Contractor of unfulfilled obligations.  If 
necessary, procedure will be repeated. 

 
1.5 RECORD DOCUMENT SUBMITTALS 
 

A. General:  Do not use record documents for construction purposes; protect from deterioration and 
loss in a secure, fire-resistive location; provide access to record documents for the Architect's 
reference during normal working hours. 

 
B.    Record Drawings:  Maintain a clean, undamaged set of blue or black line white-prints of 

Contract Drawings and Shop Drawings.  Mark the set to show the actual installation where the 
installation varies substantially from the Work as originally shown.  Mark whichever drawing is 
most capable of showing conditions fully and accurately; where Shop Drawings are used, record 
a cross-reference at the corresponding location on the Contract Drawings.  Give particular 
attention to concealed elements that would be difficult to measure and record at a later date. 
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1. Mark record sets with red erasable pencil; use other colors to distinguish between 
variations in separate categories of the Work. 

 
2. Mark new information that is important to the Owner, but was not shown on Contract 

Drawings or Shop Drawings. 
                                    

3. Note related Change Order numbers where applicable. 
 

4. Organize record drawing sheets into manageable sets, bind with durable paper cover 
sheets, and print suitable titles, dates and other identification on the cover of each set. 

   
    5.    Provide record drawings in PDF format. 
 

C. Record Specifications:  Maintain one complete copy of the Project Manual, including addenda, 
and one copy of other written construction documents such as Change Orders and modifications 
issued in printed form during construction.  Mark these documents to show substantial 
variations in actual Work performed in comparison with the text of the Specifications and 
modifications.  Give particular attention to substitutions, selection of options and similar 
information on elements that are concealed or cannot otherwise 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. 
 

D. Record Product Data:  Maintain one copy of each Product Data submittal.  Mark these documents 
to show significant variations in actual Work performed in comparison with information 
submitted.      Include variations in products delivered to the site, and from the manufacturer's 
installation instructions and recommendations.  Give particular attention to concealed products 
and portions of the Work which cannot otherwise be readily discerned later by direct 
observation.  Note related Change Orders and mark-up of record drawings and Specifications. 

 
1. Upon completion of mark-up, submit complete set of record Product Data to the Architect 

for the Owner's records. 
 

E. Record Sample Submitted:  Immediately prior to the date or dates of Substantial Completion, the 
Contractor will meet at the site with the Architect and the Owner's personnel to determine 
which of the submitted Samples that have been maintained during progress of the Work are to 
be transmitted to the Owner for record purposes.  Comply with delivery to the Owner's Sample 
storage area. 

 
F.  Maintenance Manuals:  Organize operating and maintenance data into suitable sets of 

manageable size. Bind properly indexed data in individual heavy-duty 2-inch, 3-ring vinyl-
covered binders, with  pocket folders for folded sheet information.  Mark appropriate 
identification on front and spine of each binder.  Include the following types of information: 

  Emergency instructions. 
   Spare parts list. 
   Copies of warranties. 
   Wiring diagrams. 

  Recommended "turn around" cycles. 
  Inspection procedures. 

   Shop Drawings and Product Data. 
   Fixture lamping schedule. 
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2.0 PART 2 - PRODUCTS  (Not Applicable) 
 
3.0 PART 3 - EXECUTION 
 
3.1 CLOSEOUT PROCEDURES: Provide a minimum or (3) three sets of closeout documents. 
 

A. Operating and Maintenance Instructions:  Arrange for each installer of equipment that requires 
regular maintenance to meet with the Owner's personnel to provide instruction in proper 
operation and maintenance.  If installers are not experienced in procedures, provide instruction 
by manufacturer's representatives.   Include a detailed review of the following items: 

 
   Maintenance manuals. 

  Record documents. 
   Spare parts and materials. 

  Tools. 
  Lubricants. 

   Fuels. 
  Identification systems. 

   Control sequences. 
  Hazards. 

   Cleaning. 
  Warranties and bonds. 

   Maintenance agreements and similar continuing commitments. 
 

B. As part of instruction for operating equipment, demonstrate the following procedures: 
   Start-up. 
   Shutdown. 
   Emergency operations. 
   Noise and vibration adjustments. 
   Safety procedures. 
   Economy and efficiency adjustments. 
   Effective energy utilization. 
 
3.2 FINAL CLEANING 
 

A. General:  General cleaning during construction is required by the General Conditions and 
included in Section "Temporary Facilities". 

 
B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each 

surface or unit to the condition expected in a normal, commercial building cleaning and 
maintenance program.  Comply with manufacturer's instructions. 

 
1. Complete the following cleaning operations before requesting inspection for Certification 

of Substantial Completion. 
 

a. Remove labels that are not permanent labels. 
 

b. Clean transparent materials, including mirrors and glass in doors and windows.  Remove 
glazing compound and other substances that are noticeable vision-obscuring materials. 
Replace chipped or broken glass and other damaged transparent materials. 
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c. Clean exposed exterior and interior hard-surfaced finishes to a dust-free condition, free 
of stains, films and similar foreign substances.  Restore reflective surfaces to their original 
reflective condition.  Leave concrete floors broom clean.  Vacuum carpeted surfaces. 

 
d. Wipe surfaces of mechanical and electrical equipment. Remove excess lubrication and 
other substances.  Clean plumbing fixtures to a sanitary condition.  Clean light fixtures and 
lamps. 

 
C. Pest Control:  Engage an experienced exterminator to make a final inspection, and rid the Project 

of rodents, insects and other pests. 
 

D. Removal of Protection:  Remove temporary protection and facilities installed for protection of the 
Work during construction. 

 
E. Compliance:  Comply with regulations of authorities having jurisdiction and safety standards for 

cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on the Owner's     
property.  Do not discharge volatile, harmful or dangerous materials into drainage systems.  
Remove waste materials from the site and dispose of in a lawful manner. 

 
Where extra materials of value remaining after completion of associated Work have become the 
Owner's property, arrange for disposition of these materials as directed. 

 
END OF SECTION 01700 
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SECTION 01740 - WARRANTIES AND BONDS 
 
1.0 PART 1 - GENERAL  
 
1.1 RELATED DOCUMENTS 
 
     A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and other Division-1 Specification Sections, apply to this Section. 
 
1.2 SUMMARY 
 

A. This Section specifies general administrative and procedural requirements for warranties and 
bonds required by the Contract Documents, including manufacturer’s standard warranties on 
products and special warranties. 

 
a. Contractor is to provide one year warranty for all the Work, established from the 

date of substantial completion. 
 

1. Refer to the General Conditions for terms of the Contractor's special 
warranty of workmanship and materials. 

 
2. Refer to each individual Section of the Specifications for specific 

warranties which require a longer warrantee period. 
 

B. Disclaimers and Limitations: Manufacturer's disclaimers and limitations on product 
warranties do not relieve the Contractor of the warranty on the Work that incorporates the 
products, nor does it relieve suppliers, manufacturers, and subcontractors required to 
countersign special warranties with the Contractor. 

 
1.3 DEFINITIONS 
 

A. Standard Product Warranties are preprinted written warranties published by individual 
manufacturers for particular products and are specifically endorsed by the manufacturer to 
the Owner. 

 
B. Special Warranties are written warranties required by or incorporated in the Contract 

Documents, either to extend time limits provided by standard warranties or to provide 
greater rights for the Owner. 

 
1.4 WARRANTY REQUIREMENTS 
 

A.   Related Damages and Losses:  When correcting warranted Work that has failed, remove 
 and replace other Work that has been damaged as a result of such failure or that must be 
 removed and replaced to provide access for correction of warranted Work. 

 
B. Reinstatement of Warranty:  When Work covered by a warranty has failed and been 

corrected by replacement or rebuilding; reinstate the warranty by written endorsement.  
The reinstated warranty shall be equal to the original warranty with an equitable 
adjustment for depreciation. 
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  C. Replacement Cost:  Upon determination that Work covered by a warranty has failed, 
replace or rebuild the Work to an acceptable condition complying with requirements of 
Contract Documents.  The Contractor is responsible for the cost of replacing or 
rebuilding defective Work regardless of whether the Owner has benefitted from use of 
the Work through a portion of its anticipated useful service life. 

 
     D. Owner's Recourse:  Written warranties made to the Owner are in addition to implied 

warranties, and shall not limit the duties, obligations, rights and remedies otherwise 
available under the law, nor shall warranty periods be interpreted as limitations on time in 
which the Owner can enforce such other duties, obligations, rights, or remedies. 

 
          E.  Rejection of Warranties:  The Owner reserves the right to reject warranties and to limit 

 selections to products with warranties not in conflict with requirements of the Contract 
 Documents. 

 
         The Owner reserves the right to refuse to accept Work for the Project where a special 

warranty, certification, or similar commitment is required on such Work or part of the 
Work, until evidence is presented that entities required to countersign such commitments 
are willing to do so. 

 
1.5 SUBMITTALS 
 

A.   Submit written warranties to the Architect prior to the date certified for Substantial Completion.  
If the Architect's Certificate of Substantial Completion designates a commencement date for 
warranties other than the date of Substantial Completion for the Work, or a designated portion of 
the Work, submit written warranties upon request of the Architect. 

 
         B.  Form of Submittal:  At Final Completion compile two copies of each required warranty and 

bond properly executed by the Contractor, or by the Contractor, subcontractor, supplier, or 
manufacturer.  Organize the warranty documents into an orderly sequence based on the table of 
contents of the Project Manual. 

 
PART 2 - PRODUCTS (not applicable). 
 
PART 3 - EXECUTION (not applicable). 
 
 
END OF SECTION 01740 
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SECTION 02070 - SELECTIVE DEMOLITION 

PART 1 - GENERAL SUMMARY 

A. This Section includes the following: 

1. Demolition and removal of selected portions of a building or structure. 
2. Repair procedures for selective demolition operations. 
3. Interior removal of partitions and fixtures. 

1.02 DEFINITIONS 

A. Remove:  Detach items from existing construction and legally dispose of them off-site, unless 
indicated to be removed and salvaged or removed and reinstalled. 

B. Remove and Salvage:  Detach items from existing construction and deliver them to Owner. 

C. Remove and Reinstall:  Detach items from existing construction, prepare them for reuse, and 
reinstall them where indicated. 

D. Existing to Remain:  Existing items of construction that are not to be removed and that are not 
otherwise indicated to be removed, removed and salvaged, or removed and reinstalled. 

1.03 MATERIALS OWNERSHIP 

A. Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise 
indicated to remain Owner's property, demolished materials shall become Contractor's property 
and shall be removed from Project site. 

1.04 SUBMITTALS 

A. Proposed Dust-Control and Noise-Control Measures:  Submit statement or drawing that 
indicates the measures proposed for use, proposed locations, and proposed time frame for their 
operation.  Identify options if proposed measures are later determined to be inadequate. 

B. 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.  Ensure Owner's on-site operations are uninterrupted. 

2. Interruption of utility services. 
3. Coordination for shutoff, capping, and continuation of utility services. 
4. Locations of temporary partitions and means of egress. 
5. Coordination of Owner's continuing occupancy of portions of existing building and of 

Owner's partial occupancy of completed Work. 

C. Inventory:  After selective demolition is complete, submit a list of items that have been removed 
and salvaged. 
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D. Pre-demolition Photographs or Videotape:  Show existing conditions of adjoining construction 
and site improvements, including finish surfaces that might be misconstrued as damage caused 
by selective demolition operations.  Submit before Work begins. 

E. Landfill Records:  Indicate receipt and acceptance of hazardous wastes by a landfill facility 
licensed to accept hazardous wastes. 

1.05 QUALITY ASSURANCE 

A. Demolition Firm Qualifications:  An experienced firm that has specialized in demolition work 
similar in material and extent to that indicated for this Project. 

B. Regulatory Requirements:  Comply with governing EPA/DEP notification regulations before 
beginning selective demolition. Comply with hauling and disposal regulations of authorities 
having jurisdiction. 

C. Standards:  Comply with ANSI A10.6 and NFPA 241. 

1.06 PROJECT CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area.  
Conduct selective demolition so Owner's operations will not be disrupted.  Provide not less than 
72 hours' notice to Owner of activities that will affect Owner's operations. 

B. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities. 

1. Do not close or obstruct walkways, corridors, or other occupied or used facilities without 
written permission from authorities having jurisdiction. 

C. Owner assumes no responsibility for condition of areas to be selectively demolished. 

1. Conditions existing at time of inspection for bidding purpose will be maintained by 
Owner as far as practical. 

D. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the 
Work. 

1. Hazardous materials will be removed by Owner before start of the Work. 
2. If materials suspected of containing hazardous materials are encountered, do not disturb; 

immediately notify Architect and Owner.  Hazardous materials will be removed by 
Owner under a separate contract. 

E. Storage or sale of removed items or materials on-site will not be permitted. 

F. 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. 
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PART 2 - PRODUCTS 

2.01 REPAIR MATERIALS 

A. Use repair materials identical to existing materials. 

1. If identical materials are unavailable or cannot be used for exposed surfaces, use 
materials that visually match existing adjacent surfaces to the fullest extent possible. 

2. Use materials whose installed performance equal or surpasses that of existing materials. 

B. Comply with material and installation requirements specified in individual Specification 
Sections. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verify that utilities have been disconnected and capped. 

B. Survey existing conditions and correlate with requirements indicated to determine extent of 
selective demolition required. 

C. Inventory and record the condition of items to be removed and reinstalled and items to be 
removed and salvaged. 

D. When unanticipated mechanical, electrical, or structural elements that conflict with intended 
function or design are encountered, investigate and measure the nature and extent of conflict.  
Promptly submit a written report to Architect. 

E. Perform surveys as the Work progresses to detect hazards resulting from selective demolition 
activities. 

3.02 UTILITY SERVICES 

A. Existing Utilities:  Maintain services indicated to remain and protect them against damage 
during selective demolition operations. 

B. Do not interrupt existing utilities serving occupied or operating facilities unless authorized in 
writing by Owner and authorities having jurisdiction.  Provide temporary services during 
interruptions to existing utilities, as acceptable to Owner and to authorities having jurisdiction. 

1. Provide at least 72 hours' notice to Owner if shutdown of service is required during 
changeover. 

C. Utility Requirements:  Locate, identify, disconnect, and seal or cap off indicated utilities serving 
areas to be selectively demolished. 

1. Owner will arrange to shut off indicated utilities when requested by Contractor. 
2. If utility services are required to be removed, relocated, or abandoned, before proceeding 

with selective demolition provide temporary utilities that bypass area of selective 
demolition and that maintain continuity of service to other parts of building. 
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3. Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal 
remaining portion of pipe or conduit after bypassing. 

3.03 PREPARATION 

A. Dangerous Materials:  Drain, purge, or otherwise remove, collect, and dispose of chemicals, 
gases, explosives, acids, flammables, or other dangerous materials before proceeding with 
selective demolition operations. 

B. Pest Control:  Employ a certified, licensed exterminator to treat building and to control rodents 
and vermin before and during selective demolition operations. 

C. 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. 

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used 
facilities without permission from Owner and authorities having jurisdiction.  Provide 
alternate routes around closed or obstructed traffic ways if required by governing 
regulations. 

2. Erect temporary protection, such as walks, fences, railings, canopies, and covered 
passageways, where required by authorities having jurisdiction. 

3. Protect existing site improvements, appurtenances, and landscaping to remain. 
4. Erect a plainly visible fence around drip line of individual trees or around perimeter drip 

line of groups of trees to remain. 

D. Temporary Facilities:  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. 

E. Temporary Partitions:  Erect and maintain dustproof partitions and temporary enclosures to 
limit dust and dirt migration and to separate areas from fumes and noise. 

F. Temporary Shoring:  Provide and maintain interior and exterior shoring, bracing, or structural 
support to preserve stability and prevent movement, settlement, or collapse of construction to 
remain, and to prevent unexpected or uncontrolled movement or collapse of construction being 
demolished. 

1. Strengthen or add new supports when required during progress of selective demolition. 

3.04 POLLUTION CONTROLS 

A. Dust Control:  Use water mist, temporary enclosures, and other suitable methods to limit spread 
of dust and dirt.  Comply with governing environmental-protection regulations. 
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1. Do not use water when it may damage existing construction or create hazardous or 
objectionable conditions, such as ice, flooding, and pollution. 

2. Wet mop floors to eliminate trackable dirt and wipe down walls and doors of demolition 
enclosure.  Vacuum carpeted areas. 

B. Disposal:  Remove and transport debris in a manner that will prevent spillage on adjacent 
surfaces and areas. 

1. Remove debris from elevated portions of building by chute, hoist, or other device that 
will convey debris to grade level in a controlled descent. 

C. Cleaning:  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. 

3.05 SELECTIVE DEMOLITION 

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, to minimize disturbance of adjacent surfaces.  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 fire watch and portable fire-
suppression devices during flame-cutting operations. 

5. Maintain adequate ventilation when using cutting torches. 
6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 
7. Remove structural framing members and lower to ground by method suitable to avoid 

free fall and to prevent ground impact or dust generation. 
8. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 
9. Dispose of demolished items and materials promptly. 
10. Return elements of construction and surfaces that are to remain to condition existing 

before selective demolition operations began. 

B. Existing Facilities:  Comply with Owner's requirements for using and protecting stairs, 
walkways, loading docks, building entries and other building facilities during selective 
demolition operations. 

C. Removed and Salvaged Items:  Comply with the following: 

1. Clean salvaged items. 
2. Pack or crate items after cleaning.  Identify contents of containers. 
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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:  Comply with the following: 

1. Clean and repair items to functional condition adequate for intended reuse.  Paint 
equipment to match new equipment. 

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 Architect, items may be removed to a suitable, 
protected storage location during selective demolition and cleaned and reinstalled in their 
original locations after selective demolition operations are complete. 

F. Concrete:  Demolish in sections.  Cut concrete full depth at junctures with construction to 
remain and at regular intervals, using power-driven saw, then remove concrete between saw 
cuts. 

G. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to remain, 
using power-driven saw, then remove masonry between saw cuts. 

H. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, then break up and 
remove. 

I. Roofing:  Remove no more existing roofing than can be covered in one day by new roofing.  
Refer to applicable Division 7 Section for roofing requirements. 

J. Air-Conditioning Equipment:  Remove equipment without releasing refrigerants. 

3.06 PATCHING AND REPAIRS 

A. General:  Promptly repair damage to adjacent construction caused by selective demolition 
operations. 

B. Patching:  Comply with Division 1 Section "Cutting and Patching." 

C. Repairs:  Where repairs to existing surfaces are required, patch to produce surfaces suitable for 
new materials. 

1. Completely fill holes and depressions in existing masonry walls that are to remain with 
an approved masonry patching material applied according to manufacturer's written 
recommendations. 

D. Finishes:  Restore exposed finishes of patched areas and extend restoration into adjoining 
construction in a manner that eliminates evidence of patching and refinishing. 

E. Floors and Walls:  Where walls or partitions that are demolished extend one finished area into 
another, patch and repair floor and wall surfaces in the new space.  Provide an even surface of 
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uniform finish color, texture, and appearance.  Remove existing floor and wall coverings and 
replace with new materials, if necessary, to achieve uniform color and appearance. 

1. Patch with durable seams that are as invisible as possible.  Provide materials and comply 
with installation requirements specified in other Sections of these Specifications. 

2. Where patching occurs in a painted surface, apply primer and intermediate paint coats 
over patch and apply final paint coat over entire unbroken surface containing patch.  
Provide additional coats until patch blends with adjacent surfaces. 

3. Where feasible, test and inspect patched areas after completion to demonstrate integrity 
of installation. 

F. Ceilings:  Patch, repair, or re-hang existing ceilings as necessary to provide an even-plane 
surface of uniform appearance. 

3.07 DISPOSAL OF DEMOLISHED MATERIALS 

A. General:  Promptly dispose of demolished materials.  Do not allow demolished materials to 
accumulate on-site. 

B. Burning:  Do not burn demolished materials. 

C. Disposal:  Transport demolished materials off Owner's property and legally dispose of them. 

END OF SECTION 
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SECTION 02110 - CLEARING AND GRUBBING 

 
PART 1: GENERAL 
 
1.1  General Description of Work 
 

A. Clearing and grubbing on project site of trees, stumps, brush, roots, vegetation, logs, rubbish and 
other objectionable matter within limits described in specifications or as shown on plans. 

 
B. Clearing and grubbing shall be in advance of grading and trenching operations except that in cuts 

over 3 feet in depth, grubbing may be done simultaneously with excavation, provided 
objectionable matter is removed as specified. 

 
C. Disposal of all debris resulting from clearing and grubbing work. 

 
1.2  Protection of Adjacent Work:  Protect existing improvements, adjacent property,  

utilities and other facilities, and trees and plants which are not to be removed from injury or 
damage. 

 
1.3  Protection from Erosion 
 

A. Contractor shall protect all disturbed areas from erosion and sediment migration off-site. 
 
B. Repair any areas damaged by erosion. 
 
C. Clean erosion sediment from affected areas. 

 
D. Comply with all Florida Department of Environmental Protection (FDEP) and United States 

Environmental Protection Agency (EPA) requirements for management of stormwater during 
construction activities.  

 
PART 2: PRODUCTS 
 
2.1  Materials:  Provide materials required to perform work as specified. 
 
 
PART 3: EXECUTION 
 
3.1  Clearing 
 

A. Clear all areas covered by, roads, structures and embankments within project limits unless 
otherwise shown in plans. 
 

B. Remove all saplings, brush, downed-timber and debris unless shown or directed otherwise. 
 

C. Removal of trees and shrubs shall include removal of stumps and roots to the extent that no root 
greater than three (3) inches in diameter remains within five (5) feet of an underground structure 
or utility or under footings or paved areas.  
 
 

3.2  Grubbing 
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A. Trees, stumps, root systems, rocks and other obstructions shall be removed to the depths shown 
when they fall within the construction boundary. Grubbing in open areas shall include removal of 
stumps and three (3) inch roots to two feet below finish grade elevations. 
 

B. Blasting is not permitted. 
 

3.3  Removal of Debris and Cleanup 
 

A. All debris resulting from stripping and demolition operations shall be removed from the Owners 
property at frequent intervals to prevent debris from accumulating on-site.  
 

B. Burning of debris on-site will not be permitted. 
 

C. Materials cleared and grubbed shall be the property of the Contractor and shall be his 
responsibility for disposal. 

 
D. Protection of existing trees – Contractor shall exercise extreme caution in protection of trees 

designated to remain. Any tree not specifically shown to be removed is designated to remain.  
 
 
PART 4: MEASUREMENT AND PAYMENT 
 
4.1  Clearing and Grubbing 

 
A. When not listed as a separate contract pay item, clearing and grubbing shall be considered as 

incidental work, and the cost thereof shall be included in such contract pay items as are provided 
in the proposal contract. 

 
B. Compensation, whether by contract pay item or incidental work will be for furnishing all 

materials, labor, equipment, tools and incidentals required for the work, all in accordance with 
the plans and these specifications. 

 
 
END OF SECTION 02110 
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SECTION 02200 - EARTHWORK 

 
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. Preparing and grading subgrades for slabs-on-grade, walks, pavements, and 
landscaping. 

 2. Excavating and backfilling for buildings and structures. 

 3. Base course for walks and pavements. 

 4. Subsurface drainage backfill for walls and trenches. 

 5. Excavating and backfilling trenches within building lines. 

 6. Excavating and backfilling for underground mechanical and electrical utilities and 
 appurtenances. 

 
 B. Related Sections:  The following Sections contain requirements that relate to this Section. 
 

1. Division 32 Section "Landscape Establishment" for finish grading, including 
placing and preparing topsoil for lawns and planting. 

2. Division 03 Section "Concrete" for concrete encasings, cradles, and 
appurtenances for utility systems. 

 
1.3 DEFINITIONS 
 
 A. Excavation consists of the removal of material encountered to subgrade elevations and the 

 reuse or disposal of materials removed. 
 
 B. Subgrade:  The uppermost surface of an excavation or the top surface of a fill or backfill 

 immediately below base, drainage fill, or topsoil materials. 
 

C. Borrow:  Soil material obtained off-site when sufficient approved soil material is not 
available from excavations. 

 
D. Base Course:  The layer placed between the subbase and surface pavement in a paving 

system. 
 

E. Unauthorized excavation consists of removing materials beyond indicated subgrade 
elevations or dimensions without direction by A/E or Owner.  Unauthorized excavation, as 
well as  remedial work directed by A/E or Owner, shall be at the Contractor's expense. 
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F. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, 
mechanical and electrical appurtenances, or other man-made stationary features 
constructed above or below ground surface. 

 
 G. Utilities include on-site underground pipes, conduits, ducts, and cables, as well as 

 underground services within building lines. 
 
1.4 SUBMITTALS 
 

A. General:  Submit the following according to the Conditions of the Contract and Division 
01 Specification Sections. 

 
 B. Test Reports:  In addition to test reports required under field quality control, submit the 

 following: 

1. Laboratory analysis of each soil material proposed for fill and backfill from on-
site and borrow sources. 

 2. One optimum moisture-maximum density curve for each soil material. 

 3. Report of actual unconfined compressive strength and/or results of bearing tests of 
 each stratum tested. 

 
1.5 QUALITY ASSURANCE 
 

A. Codes and Standards:  Perform earthwork complying with requirements of authorities 
having jurisdiction. 

 
B. Testing and Inspection Service:  Employ a qualified independent geotechnical engineering 

testing agency to classify proposed on-site and borrow soils to verify that soils comply 
with specified requirements and to perform required field and laboratory testing. Should 
any work or materials fail to meet the requirements set forth in the plans and 
specifications, Contractor shall pay for retesting of same. 

 
1.6 PROJECT CONDITIONS 
 

A. Site Information: Data in subsurface investigation reports was used for the basis of the 
design and are available to the Contractor for information only. Conditions are not 
intended as representations or warranties of accuracy or continuity between soil borings.  
It is expressly understood the Engineer/Architect will not be responsible for interpretations 
or conclusions drawn there from by the Contractor. Data is made available to the 
Contractor. 

 
B. Existing Utilities:  Do not interrupt existing utilities except when permitted in writing by 

the Owner and then only after acceptable temporary utility services have been provided. 

1. Provide a minimum 48-hours notice to Owner and receive written notice to 
proceed before interrupting any utility. 

 
 C. Demolish and completely remove from site existing underground utilities indicated to be 

 removed.  Coordinate with utility companies to shutoff services if lines are active. 
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D. Protection of Persons and Property: Barricade open excavations occurring as part of this 
work and post with warning lights. 

 
1. Operate warning lights as recommended by authorities having jurisdiction. 

 
2.  Protect structures, utilities, sidewalks, pavements, and facilities from damage 

caused by settlement, lateral movement, undermining, washout and other hazards 
created by earthwork operations. 

 
PART 2 - PRODUCTS 
 
2.1 SOIL MATERIALS 
 

A. General:  Provide approved borrow soil materials from off-site when sufficient approved 
soil materials are not available from excavations. 

 
B. Satisfactory Soil Materials:  ASTM D 2487 USCS soil classification groups GW, GP, 

GM, SW, SP, and P-SM; and SP-SC free of rock or gravel larger than 2 inches in any 
dimension, debris, waste, frozen  materials, vegetation and other deleterious matter. The 
fill material shall have a Modified Proctor (ASTM D1557) maximum Dry Density of at 
least 100 pcf, contain less than 10% fines passing the No. 200 sieve, and be Non-Plastic 
(NP). Materials not meeting these specifications shall not be used as structural fill.  

 
C. Unsatisfactory Soil Materials:  ASTM D 2487 USCS soil classification groups GC, SC, 

ML, MH, CL, CH, OL, OH, and PT. 
 
 D. Backfill and Fill Materials:  Satisfactory soil materials. 
 

E. Base Material:  Graded Aggregate Base per FDOT Specification 204, Standard 
Specifications for Road and Bridge Construction, latest edition. 

 
 F. Engineered Fill:  Base materials. 
 

G. Bedding Material:  Base materials with 100 percent passing a 1 inch sieve and not more 
than 8 percent passing a No. 200 sieve. 

 
H. Filtering Material:  For stormwater filter applications filter material is to be clean or 

washed  sand with Uniformity Coefficient 1.5 – 4.0, grain size 0.2 – 0.55 mm, coefficient 
of permeability 2.0 to 5.0 feet per hour. 

 
 I. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state. 
 
PART 3 - EXECUTION 
 
3.1 PREPARATION 
 

A. The site shall be stripped of existing structures, all organic materials, all vegetation, root 
systems, organic topsoil, debris, and any other deleterious material, in phases, so as to 
prevent and impede erosion and sedimentation. The exposed sub-grade shall be compacted 
to a minimum soil density of 95% of the Modified Proctor Density (ASTM D1557) with 
large traffic sized non-vibratory equipment. Any areas of unsuitable or compressible 
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material shall be removed or undercut to a stable sub-grade material or if a stable sub-
grade is not encountered a minimum of three feet below the compacted sub-grade.  The 
undercut area should then be backfilled with clean course sand fill materials and 
compacted to 95% of the Modified Proctor Test (ASTM D1557). The site can be filled, by 
placing and mechanically compacting 6-8 inch lifts with large traffic sized non-vibratory 
equipment. Each lift should be compacted to a minimum soil density of 95% of the 
Modified Proctor Test unless specified otherwise, prior to placement of successive lifts. 
The top 12 inches of sub-grade should be compacted to a minimum soil density of 95% of 
the Modified Proctor Test, unless specified otherwise. See geotechnical report for 
additional information and recommendations. 

 
B. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused 

by settlement, lateral movement, undermining, washout, and other hazards created by 
earthwork operations. 

 
 C. Protect subgrades and foundation soils against freezing temperatures or frost.  Provide 

 protective insulating materials as necessary. 
 

D. Provide 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. 

 
 
3.2 DEWATERING 
 
 A. Prevent surface water and subsurface or ground water from entering excavations, from 

 ponding on prepared subgrades, and from flooding Project site and surrounding area. 
 
 B. Protect subgrades and foundation soils from softening and damage by rain or water 

 accumulation. 
 

C. The Contractor shall prevent the accumulation of water in the excavated areas, and shall 
remove by pumping or other means, any water that accumulates in the excavation. The 
Contractor shall prevent the accumulation of water in both structural and trench 
excavations and shall remove by well point system or by other means, water which 
accumulates in the excavation.  The Contractor shall provide, install, operate and maintain 
pumps, well points, sumps, suction and discharge lines, and other de-watering system 
components necessary to convey water away from excavations. 
 

1. Establish and maintain temporary drainage ditches and other diversions outside 
excavation limits to convey rainwater and water removed from excavations to 
collecting or runoff areas. Do not use trench excavations as temporary drainage 
ditches. 

2. No sanitary sewer shall be used for disposal of water in either trench or structural 
excavations. 
 

D. The Contractor shall be responsible for and ensure all effluent water from the de-watering 
operations meets or exceeds FDEP and ACOE water quality standards prior to entering 
jurisdictional water bodies. 
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3.3 EXCAVATION 
 
 A. Explosives:  Do not use explosives. 
 
 B. Unclassified Excavation:  Excavation is unclassified and includes excavation to required 

 subgrade elevations regardless of the character of materials and obstructions encountered. 
 
3.4 STABILITY OF EXCAVATIONS 
 

A. Comply with local codes, ordinances, and requirements of authorities having jurisdiction 
to maintain stable excavations. Comply with all OSHA trench safety requirements. 

 
3.5 EXCAVATION FOR STRUCTURES 
 
 A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1.2 

 inches.  Extend excavations a sufficient distance from structures for placing and removing 
 concrete formwork, installing services and other construction, and for inspections. 

 1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  
 Excavate by hand to final grade just before placing concrete reinforcement.  Trim 
 bottoms to required lines and grades to leave solid base to receive other work. 

 
3.6 EXCAVATION FOR WALKS AND PAVEMENTS 
 
 A. Excavate surfaces under walks and pavements to indicated cross sections, elevations, and 

 grades. 
 

3.7 EXCAVATION FOR UTILITY TRENCHES 
 

A. Method of excavation at Contractor's option subject to the approval of the Engineer. 
 

B. The Contractor will use caution when excavating under tree roots and under and around 
structures and utilities. Excavate by hand when necessary or appropriate. 

 

C. Excavate trenches to indicated slopes, lines, depths, and invert elevations. 

 1. Beyond building perimeter, excavate trenches to allow installation of top of pipe 
 below frost line. 

 
D. Excavate trenches to uniform widths as narrow as possible and yet provide a working 

clearance on each side of pipe or conduit.  Excavate trench walls vertically from trench 
bottom to 12 inches higher than top of pipe or conduit, unless otherwise indicated. 

 1. Clearance:  As indicated 
 

E. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and 
support  of pipes and conduit.  Shape subgrade to provide continuous support for bells, 
joints, and barrels of pipes and for joints, fittings, and bodies of conduits.  Remove stones 
and sharp objects to avoid point loading. 

 1. For pipes or conduit less than 6 inches in nominal diameter and flat-bottomed, 
 multiple-duct conduit units, hand-excavate trench bottoms and support pipe and 
 conduit on an undisturbed subgrade. 



St. Andrew School                                                 Earthwork                                      02200 - 6 
  

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of 
trench to support bottom 90 degrees of pipe circumference.  Fill depressions with 
tamped sand backfill. 

 
3.8 SHEETING, SHORING AND BRACING 
 

A. Provide as necessary, to hold walls of excavation, prevent damage to adjacent structures, 
and to protect workmen and property. 

 
B. Leave sheeting and shoring in place where removal might cause damage to work or as 

otherwise indicated on drawings. 
 

C. When moveable trench shield is used below spring line of pipe, it shall be lifted prior to 
any forward movement to avoid pipe displacement. 

 
3.9 APPROVAL OF SUBGRADE 
 
 A. Notify A/E and Owner of any subgrade conditions which appear unsatisfactory. 
 
 B. When A/E and Owner determine that unforeseen unsatisfactory soil is present, continue 

 excavation and replace with compacted backfill or fill material as directed. 

1. Unforeseen additional excavation and replacement material will be paid according 
to the Contract provisions for changes in Work. 

 
C. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, 

or construction activities, as directed by A/E and Owner. 
 
3.10 UNAUTHORIZED EXCAVATION 
 

A. Fill unauthorized excavation under foundations or wall footings by extending indicated 
bottom elevation of concrete foundation or footing to excavation bottom, without altering 
required top elevation.  Lean concrete fill may be used to bring elevations to proper 
position when acceptable to A/E and Owner. 

1. Fill unauthorized excavations under other construction as directed by A/E and 
Owner. 

 
 B. Where indicated widths of utility trenches are exceeded, provide stronger pipe, or special 

 installation procedures, as required by A/E and Owner. 
 
3.11 STORAGE OF SOIL MATERIALS 
 

A. Stockpile excavated materials acceptable for backfill and fill soil materials, including 
acceptable borrow materials.  Stockpile soil materials without intermixing.  Place, grade,   
and shape stockpiles to drain surface water.  Cover to prevent wind-blown dust. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip 
line of remaining trees. 
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3.12 BACKFILL 
 
 A. Backfill excavations promptly, but not before completing the following: 

 1. Acceptance of construction below finish grade including, where applicable, 
 dampproofing, waterproofing, and perimeter insulation. 

 2. Surveying locations of underground utilities for record documents. 

 3. Testing, inspecting, and approval of underground utilities. 

 4. Concrete formwork removal. 

 5. Removal of trash and debris from excavation. 
 
3.13 UTILITY TRENCH BACKFILL 
 

A. Place and compact bedding course after bottom of trench has been excavated to proper 
depth and grade.  Shape bedding course to provide continuous support for bells, joints, 
and barrels of pipes and for joints, fittings, and bodies of conduits. 

 
 B. Concrete backfill trenches that carry below or pass under footings and that are excavated 

 within 18 inches of footings.  Place concrete to level of bottom of footings. 
 
 C. Place and compact initial backfill of satisfactory soil material or subbase material, free of 

 particles larger than 1 inch, to a height of 12 inches over the utility pipe or conduit. 

1. Carefully compact material under pipe haunches and bring backfill evenly up on 
both sides and along the full length of utility piping or conduit to avoid damage or 
displacement of utility system. 

 
 D. Coordinate backfilling with utilities testing. 
 
 E. Area under pavement and walks or within buildings shall be mechanically compacted to 

the top of the subgrade in 8 inch lifts to a minimum of 98 percent of the Modified Proctor 
Test. 

 
F. Place and compact final backfill of satisfactory soil material to final subgrade. 
 
G. Install warning tape directly above utilities, 12 inches below finished grade, except 6 

inches below subgrade under pavements and slabs. 
 
H. No trench shall be open over night. 

 
3.14 FILL 
 
 A. Preparation:  Remove vegetation, topsoil, debris, wet, and unsatisfactory soil materials, 

 obstructions, and deleterious materials from ground surface prior to placing fills. 

1. Plow strip, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so 
fill material will bond with existing surface. 

 
 B. Place fill material in layers to required elevations for each location listed below. 

 1. Under grass, use satisfactory excavated or borrow soil material. 
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 2. Under walks and pavements, use base material, or satisfactory excavated or 
borrow soil material. 

a. Fill soils beneath walks and pavements shall be compacted to a minimum 
soil density of 95% of the Modified Proctor Test. 

 3. Under steps and ramps, use base material. 

a. Fill soils beneath walks and pavements shall be compacted to a minimum 
soil density of 95% of the Modified Proctor Test. 

 4. Under footings and foundations, use engineered fill. 
 

a. Buildings: Prior to placing fill soils, the top 12 inches of ground surface 
shall be compacted with non-vibratory traffic sized equipment to a 
minimum soil density of 98% of the Standard Proctor Test. Structural fill 
soils should be placed in maximum 8 inch lifts compacted to a minimum 
soil density of 98% of the Modified Proctor Test. The top 8 inches of the 
building pad shall be compacted to a minimum soil density of 98% of the 
Modified Proctor Test. 

b. Footings: The soil immediately beneath footings shall be compacted with 
a large mechanical plate tamper or jumping jack to a minimum soil 
density of 98% of the Modified Proctor Test.  If moisture conditions are 
elevated and pumping is encountered, the footings shall be undercut and 
backfilled with compacted soils.  The depth of the undercutting will 
depend on the width of the footings, and the conditions present at the time 
of construction. If these condition are encountered, the Contractor shall 
contact the geotechnical engineer for the conditions to be evaluated and a 
recommendation made. 

 
3.15 MOISTURE CONTROL 
 
 A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill layer before 

 compaction to within 2 percent of optimum moisture content. 

 1. Do not place backfill or fill material on surfaces that are muddy, frozen, or contain 
 frost or ice. 

2. Remove and replace, or scarify and air-dry satisfactory soil material that is too wet 
to compact to specified density. Only suitable material free from excessive 
moisture shall be used for fill or backfill. 

 a. Stockpile or spread and dry removed wet satisfactory soil material. 
 
3.16 COMPACTION 
 

A. Place backfill and fill materials in layers not more than 8 inches in loose depth for material 
compacted by heavy non – vibratory compaction equipment, and not more than 4 inches in 
loose depth for material compacted by hand-operated tampers. 

 
B. Place backfill and fill materials evenly on all sides of structures to required elevations.  

Place backfill and fill uniformly along the full length of each structure. 
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 C. Percentage of Maximum Dry Density Requirements:  Compact soil to not less than the 
 following percentages of maximum dry density according to ASTM D 1557: 

1. Under structures, building slabs, steps, and pavements, compact the top 12 inches 
below subgrade and each layer of backfill or fill material at 98 percent maximum 
dry density. 

2. Under walkways, compact the top 6 inches below subgrade and each layer of 
backfill or fill material at 95 percent maximum dry density. 

 
3.17 GRADING 
 
 A. General:  Uniformly grade areas to a smooth surface, free from irregular surface changes.  

 Comply with compaction requirements and grade to cross sections, lines, and elevations 
 indicated. 

 1. Provide a smooth transition between existing adjacent grades and new grades. 

 2. Cut out soft spots, fill low spots, and trim high spots to conform to required 
surface  tolerances. 

 
 B. Site Grading:  Slope grades to direct water away from buildings and to prevent ponding.  

 Finish subgrades to required elevations within the following tolerances: 

 1. Lawn or Unpaved Areas:  Plus or minus 1. 2 inches. 

 2. Walks:  Plus or minus 1/2 inch. 

 3. Pavements:  Plus or minus 1/2 inch. 
 

C. Grading Inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested 
with a 10 foot straightedge. 

 
D. The finish floor elevation of concrete floor slabs on fill shall be at least 8 inches above the 

finish grade elevation at its highest elevation at any point around the building. 
 
3.18 BASE COURSES 
 
 A. Under pavements and walks, place base course material on prepared subgrades.   

 1. Compact base courses at optimum moisture content to required grades, lines, cross 
sections and thickness to not less than 100 percent of ASTM D 1557 relative 
density. 

 2. Shape base to required crown elevations and cross-slope grades. 

 3. When thickness of compacted base course is 8 inches or less, place materials in a 
 single layer. 

 
3.19 FIELD QUALITY CONTROL 
 

A. Testing Agency Services:  Allow testing agency to inspect and test each subgrade and 
each fill or backfill layer.  Do not proceed until test results for previously completed work 
verify compliance with requirements. 



St. Andrew School                                                 Earthwork                                      02200 - 10 
  

1. Perform field in-place density tests according to ASTM D 1556 (sand cone 
method), ASTM D 2167 (rubber balloon method), or ASTM D 2937 (drive 
cylinder method), as applicable. 

 a. Field in-place density tests may also be performed by the nuclear method 
according to ASTM D 2922, provided that calibration curves are 
periodically checked and adjusted to correlate to tests performed using 
ASTM D 1556.  With each density calibration check, check the 
calibration curves furnished with the moisture gages according to ASTM 
D 3017. 

 b. When field in-place density tests are performed using nuclear methods, 
make calibration checks of both density and moisture gages at beginning 
of work, on each different type of material encountered, and at intervals 
as directed by the Engineer. 

2. Footing Subgrade:  At footing subgrades, perform at least one test of each soil 
stratum to verify design bearing capacities.  Subsequent verification and approval 
of other footing subgrades may be based on a visual comparison of each subgrade 
with related tested strata when acceptable to A/E and Owner. 

3. Paved and Building Slab Areas:  At subgrade and at each compacted fill and 
backfill layer, perform at least one field in-place density test for every 5,000 sq. ft. 
or less of paved area or building slab, but in no case fewer than three tests. 

4. Foundation Wall Backfill:  In each compacted backfill layer, perform at least one 
field in-place density test for each 100 feet or less of wall length, but no fewer 
than two tests along a wall face. 

5. Trench Backfill:  In each compacted initial and final backfill layer, perform at 
least one field in-place density test for each 300 feet or less of trench, but no fewer 
than two tests. 

 
B. When testing agency reports that subgrades, fills, or backfills are below specified density, 

scarify and moisten or aerate, or remove and replace soil to the depth required, recompact 
and retest until required density is obtained. 

 
3.20 PROTECTION 
 
 A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  

 Keep free of trash and debris. 
 

B. Repair and re-establish grades to specified tolerances where completed or partially 
completed surfaces become eroded, rutted, settled, or lose compaction due to subsequent 
construction operations or weather conditions. 

1. Scarify or remove and replace material to depth directed by the Engineer; reshape 
and recompact at optimum moisture content to the required density. 

 
 C. Settling:  Where settling occurs during the Project correction period, remove finished 

 surfacing, backfill with additional approved material, compact, and reconstruct surfacing. 

 1. Restore appearance, quality, and condition of finished surfacing to match adjacent 
 work, and eliminate evidence of restoration to the greatest extent possible. 
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D.  Erosion control: The Contractor shall be responsible for the prevention of erosion from the 
site, the control of turbidity generated on site and for maintaining graded surfaces, for the 
duration of the project.  The Contractor shall take whatever steps necessary to prevent 
erosion and will be responsible for any damages that might occur to down-land properties 
as a result of increased run-off from the site during construction. Erosion control methods 
shall be in accordance with requirements of authorities having jurisdiction. 

 
3.21 DISPOSAL OF SURPLUS AND WASTE MATERIALS 
 

A. Disposal:  Remove surplus satisfactory soil and waste material, including unsatisfactory 
soil, trash, and debris, and legally dispose of it off the Owner's property. 

 
 
END OF SECTION 02200 
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SECTION 02280 – TERMITE CONTROL 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 

A. Provide soil poisoning beneath the building and the area around the perimeter of the 
building. 

 
1.02 SUBMITTALS 
 

A. Submit for approval product data, guarantee, and warranty. 
 
1.03 QUALITY ASSURANCE 
 

A. Comply with governing codes and regulations.  Provide products of acceptable 
manufacturers which have been in satisfactory use in similar service for three years.  Use 
experienced installers.  Deliver, handle, and store materials in accordance with 
manufacturer's instructions. 

 
1.04 GUARANTEE 
 

A. Furnish the Owner with a Certified Guarantee, stating the following: Treatment shall 
remain effective for not less than five (5) years from the date of the Certificate of 
Occupancy.  The contractor shall furnish a written 5-year guarantee stating that if, at any 
time during the 5-year period, ground nesting termites occur, treatment will be applied to 
exterminate all infestations without cost to Owner. The School District Maintenance 
representative must be present at all re-treatments under the same conditions as treatment. 
There shall be no annual cost, to the Owner, to keep the policy in effect for the full five (5) 
year period.  All correspondence during the five (5) year period related to re-treatments or 
guarantee shall be directed to the Maintenance Department at 469-5478.  Do not contact 
the school. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 

A. Treat with a non-repellant subterranean termiticide, registered by EPA. 
 
B. Termiticide used shall meet the following standards: 

 
1. Active Ingredients: Fipronil:5-amino-1(2,6-dichloro-4(trifluoromethyl) pheny)4-

(1,R,S)-(trifluoromethyl)sulfiny)-1-H-pyrazole-3-carbonitrile……..80% 
 
PART 3 - EXECUTION 
 
3.01 INSTALLATION 
 

A. Soil treatment shall be strictly applied in accordance with the manufacturer’s label, the 
recommendations of the National Pest Control Association, and the Florida Department of 
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Agriculture & Consumer Services', Memorandum No. 685 dated October 29, 1997, as 
follows: 
1. All aspects of the label shall be done according to the specific job site 

requirement. 
2. Termiticides shall be mixed at the “maximum” ratio allowed as per individual 

label specifications. 
3. All horizontal barriers shall be treated at the rate of one gallon per ten square feet. 
4. All vertical barriers shall be treated at the rate of four gallons per ten linear feet 

(per foot of depth), not to exceed four feet of depth. 
5. All void barriers shall be treated at the rate of two gallons per ten linear feet. 
6. All critical areas, such as penetrations through slab, plumbing, conduit, electrical, 

etc. shall be treated at the rate of one gallon per square foot. 
7. All foundation block shall be treated with termiticide before being filled with 

concrete. 
8. Exterior applications shall be done before sidewalks, porches, patios, and 

driveways, etc. are completed. 
9. All final vertical applications shall be done after final landscaping and grading is 

completed. 
10. Applicator shall have dedicated tank. Tank that is used for applying repellant type 

termiticides will not be allowed. 
11. The applicator shall prepare and show the District maintenance representative his 

calculations of application and the numbers will be verified by District 
maintenance representative. 

 
B. A School District maintenance representative must be present when the soil is being 

treated for termites.  Therefore, the School District Maintenance Department and the 
Office of Facilities Planning shall be notified at least 24 hours prior to the scheduled soil 
treatment.  The General Contractor is responsible for contacting the Maintenance 
Department and the Office of Facilities Planning for each individual scheduled termiticide 
application.  Maintenance can be reached at 469-5478, and Facilities Planning can be 
reached at 456-5660. 

 
C. If the potential for a student’s safety exists due to overspray drift, pre-treatments may need 

to be scheduled for after school hours, (excluding weekends). 
 
D. Applicator shall wait until maintenance staff has arrived before mixing any chemical. If 

not, chemical that has been mixed will not be accepted as being at the proper ratio and 
shall not be used. 

 
E. Applicator shall use termiticide from its original sealed container and container shall be 

opened in the presence of the District maintenance representative. 
 
F. Container shall have original label intact. 
 
G. Applicator shall furnish label and MSDS sheets of termiticides being used at the time of 

application to the District maintenance representative. 
 
H. Applicator shall provide sample of raw chemical and tank mix upon request of District 

maintenance representative. 
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I. Applicator shall add marking die to each tank mix to insure uniform coverage. 
 

J. The Contractor shall be responsible for ensuring that the contracted Pest Control firm is 
called back to perform all final applications. 
 

K. If sidewalks, porches, patios, driveways, etc. are poured adjacent to the structure before 
area has been treated with termiticide, they must be removed for the area to be treated and 
then built back.  Patched drill holes in new construction will not be accepted. 

 
L. The treatment of the soil shall be done in accordance with Memorandum No. 685 from the 

Florida Department of Agriculture as follows: “The application of horizontal and vertical 
barriers must be done at the full label concentration and in volumes (amounts) specified 
on the label.”  This may require three separate trips or more by the soil treatment 
contractor. 

 
M. Do not begin treatment work until all excavation, filling and grading is completed. Do not 

apply treatment to frozen or excessively wet soils. 
 

N. Post signs and other warning indicating that soil poisoning has been applied.  Protect 
persons and property from injury or damage from soil treatment work.

 
 
END OF SECTION 02280 
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SECTION 02510 - WATER DISTRIBUTION 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to in the text by the basic designation only.  The publications shall be the 
most current issue. 

 
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 
ASTM A 307 Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength 

 
ASTM A 536 Ductile Iron Castings 

 
ASTM C 94 Ready-Mixed Concrete 

 
ASTM D 1785 Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, 

and 120 
 

ASTM D 2241 Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR 
Series) 

 
ASTM D 2466 Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 

40 
 

ASTM D 2564 Solvent Cements for Poly(Vinyl Chloride) (PVC) Plastic 
Piping Systems 

 
ASTM D 2774 Underground Installation of Thermoplastic Pressure Piping 

 
ASTM D 2855 Making Solvent-Cemented Joints with Poly(Vinyl Chloride) 

(PVC) Pipe and Fittings 
 

ASTM D 3139 Joints for Plastic Pressure Pipes Using Flexible Elastomeric 
Seals 

 
ASTM F 402 Safe Handling of Solvent Cements, Primers, and Cleaners 

Used for Joining Thermoplastic Pipe and Fittings 
 

ASTM F 477 Elastomeric Seals (Gaskets) for Joining Plastic Pipe 
 

AMERICAN WATER WORKS ASSOCIATION (AWWA) 
 

AWWA C104/A21.4 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for 
Water 

 
AWWA C110/A21.10 Ductile-Iron and Gray-Iron Fittings, 3 in. Through 48 in. (75 

mm Through 1200 mm), for Water and Other Liquids 
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AWWA C111/A21.11 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and 
Fittings 

 
ANSI/AWWA C151/A21.51 Ductile-Iron Pipe, Centrifugally Cast, for Water or Other 

Liquids 
 

AWWA C153/A21.53 Ductile-Iron Compact Fittings, 3 in. Through 24 in. (76 mm 
Through 610 mm) and 54 in. Through 64 in. (1,000 mm 
Through 1,600 mm), for Water Service 

 
AWWA C500 Metal-Seated Gate Valves for Water Supply Service 

 
AWWA C502 Dry-Barrel Fire Hydrants 

 
AWWA C508 Swing-Check Valves for Waterworks Service, 2 in. (50 mm) 

Through 24 in. (600 mm) NPS 
 

AWWA C509 Resilient-Seated Gate Valves for Water and Sewerage 
Systems 

 
AWWA C600 Installation of Ductile-Iron Water Mains and Their 

Appurtenances 
 

AWWA C651 Disinfecting Water Mains 
 

AWWA C800 Underground Service Line Valves and Fittings 
 

AWWA C900 Polyvinyl Chloride (PVC) Pressure Pipe, 4 in. Through 12 
in., for Water Distribution 

 
AWWA C906 Polyethylene (PE) Pressure Pipe and Fittings, 4 in. Through 

63 in., for Water Distribution 
 
 

AWWA M23 PVC Pipe - Design and Installation 
 

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY, INC. (MSS) 

 
MSS SP-80 Bronze Gate, Globe, Angle and Check Valves 

 
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

 
NFPA 24 Installation of Private Fire Service Mains and Their 

Appurtenances 
 

UNI-BELL PVC PIPE ASSOCIATION (UBPPA) 
 

UBPPA UNI-B-3 Installation of Polyvinyl Chloride (PVC) Pressure Pipe 
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UBPPA UNI-B-8 Direct Tapping of Polyvinyl Chloride (PVC) Pressure Water 
Pipe 

 
UNDERWRITERS LABORATORIES INC. (UL) 

 
UL 246 Hydrants for Fire-Protection Service 

 
UL 262 Gate Valves for Fire-Protection Service 

 
UL 312 Check Valves for Fire-Protection Service 

 
UL 789 Indicator Posts for Fire-Protection Service 

 
1.2   DESIGN REQUIREMENTS 
 
1.2.1   Water Distribution Mains 
 

Provide water distribution mains indicated as 4 through 12 inch diameter pipe sizes of ductile-iron or 
polyvinyl chloride (PVC) plastic pipe.  Also provide water main accessories, gate valves and check 
valves as specified and where indicated. 

 
1.2.2   Water Service Lines 
 

Provide water service lines indicated as less than 4 inch lines from water distribution main to building 
service at the point indicated. Water service lines shall be polyvinyl chloride (PVC) plastic pipe. 
Provide water service line appurtenances as specified and where indicated. 

 
1.3   SUBMITTALS 
 

Submit the following in accordance with Section 01 33 00, SUBMITTALS, PRODUCTS, AND 
SUBSTITUTIONS: 

 
SD-03 Product Data 

 
Piping Materials 

 
Water distribution main piping, fittings, joints, valves, and coupling 

 
Water service line piping, fittings, joints, valves, and coupling 

 
Hydrants 

 
Indicator posts 

 
Corporation stops 

 
Valve boxes 
 
Water meters 
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Backflow preventers 
 

Submit manufacturer's standard drawings or catalog cuts, except submit both drawings and 
cuts for push-on and rubber-gasketed bell-and-spigot joints. Include information concerning 
gaskets with submittal for joints and couplings. 

 
SD-07 Certificates 

 
Water distribution main piping, fittings, joints, valves, and coupling 

 
Water service line piping, fittings, joints, valves, and coupling 

 
Shop-applied lining and coating 

 
Lining 

 
Fire hydrants 

 
Certificates shall attest that tests set forth in each applicable referenced publication have 
been performed, whether specified in that publication to be mandatory or otherwise and 
that production control tests have been performed at the intervals or frequency specified in 
the publication.  Other tests shall have been performed within 3 years of the date of 
submittal of certificates on the same type, class, grade, and size of material as is being 
provided for the project. 

 
SD-08 Manufacturer's Instructions 

 
Installation procedures for water piping 

 
1.4   DELIVERY, STORAGE, AND HANDLING 
 
1.4.1   Delivery and Storage 
 

Inspect materials delivered to site for damage.  Unload and store with minimum handling.  Store 
materials on site in enclosures or under protective covering.  Store plastic piping, jointing materials 
and rubber gaskets under cover out of direct sunlight.  Do not store materials directly on the ground.  
Keep inside of pipes, fittings, valves and hydrants free of dirt and debris. 

 
1.4.2   Handling 
 

Handle pipe, fittings, valves, hydrants, and other accessories in a manner to ensure delivery to the 
trench in sound undamaged condition.  Take special care to avoid injury to coatings and linings on 
pipe and fittings; make satisfactory repairs if coatings or linings are damaged.  Carry, do not drag pipe 
to the trench.  Store plastic piping, jointing materials and rubber gaskets that are not to be installed 
immediately, under cover out of direct sunlight. 
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PART 2   PRODUCTS 
 
2.1   WATER DISTRIBUTION MAIN MATERIALS 
 
2.1.1   Piping Materials 
 
2.1.1.1   Ductile-Iron Piping 
 

a.  Pipe and Fittings:  Pipe, ANSI/AWWA C151/A21.51, Thickness Class 51.  Fittings, AWWA 
C110/A21.10 or AWWA C153/A21.53; fittings with push-on joint ends conforming to the 
same requirements as fittings with mechanical-joint ends, except that the bell design shall 
be modified, as approved, for push-on joint.  Fittings shall have pressure rating at least 
equivalent to that of the pipe.  Ends of pipe and fittings shall be suitable for the specified 
joints.  Pipe and fittings shall have cement-mortar lining, AWWA C104/A21.4, standard 
thickness. 

 
b.  Joints and Jointing Material: 

 
(1)  Joints:  Joints for pipe and fittings shall be mechanical joints. 

 
(2)  Mechanical Joints:  Dimensional and material requirements for pipe ends, glands, bolts 
and nuts, and gaskets, AWWA C111/A21.11. 

 
(3)  Flange for setscrewed flanges shall be of ductile iron, ASTM A 536, Grade 65-45-12, 
and conform to the applicable requirements of ASME/ANSI B16.1, Class 250. Setscrews 
for setscrewed flanges shall be 190,000 psi tensile strength, heat treated and zinc-coated 
steel.  Gasket for setscrewed flanges, in accordance with applicable requirements for 
mechanical-joint gaskets specified in AWWA C111/A21.11.  Design of setscrewed gasket 
shall provide for confinement and compression of gasket when joint to adjoining flange is 
made. 

 
2.1.1.2   Polyvinyl Chloride (PVC) Plastic Piping 
 

a.  Pipe and Fittings:  Pipe, AWWA C900, shall be plain end or gasket bell end, Pressure Class 
235 (DR 18) with cast-iron-pipe-equivalent OD.  Fittings shall be gray iron or ductile iron, 
AWWA C110/A21.10 or AWWA C153/A21.53, and have cement-mortar lining, AWWA 
C104/A21.4, standard thickness.   Fittings with push-on joint ends shall conform to the 
same requirements as fittings with mechanical-joint ends, except that bell design shall be 
modified, as approved, for push-on joint suitable for use with PVC plastic pipe specified in 
this paragraph. 

 
b.  Joints and Jointing Material:  Joints for pipe shall be push-on joints, ASTM D 3139.  Joints 

between pipe and metal fittings, valves, and other accessories shall be push-on joints 
ASTM D 3139, or compression-type joints/mechanical joints, ASTM D 3139 and AWWA 
C111/A21.11.  Provide each joint connection with an elastomeric gasket suitable for the 
bell or coupling with which it is to be used.  Gaskets for push-on joints for pipe, ASTM F 
477.  Gaskets for push-on joints and compression-type joints/mechanical joints for joint 
connections between pipe and metal fittings, valves, and other accessories, AWWA 
C111/A21.11, respectively, for push-on joints and mechanical joints.  Mechanically 
coupled joints using a sleeve-type mechanical coupling, as specified in paragraph entitled 
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"Sleeve-Type Mechanical Couplings," may be used as an optional jointing method in lieu 
of push-on joints on plain-end PVC plastic pipe, subject to the limitations specified for 
mechanically coupled joints using a sleeve-type mechanical coupling and to the use of 
internal stiffeners as specified for compression-type joints in ASTM D 3139. 

 
2.1.1.3   Polyethylene (PE) Plastic Piping 
 

Pipe and heat-fusion fittings shall conform to AWWA C906. 
 
2.1.2   Valves, Hydrants, and Other Water Main Accessories 
 
2.1.2.1   Gate Valves on Buried Piping 
 

AWWA C500, AWWA C509, or UL 262.  Unless otherwise specified, valves conforming to:  (1) 
AWWA C500 shall be nonrising stem type with double-disc gates and mechanical-joint ends or push-
on joint ends as appropriate for the adjoining pipe, (2) AWWA C509 shall be nonrising stem type with 
mechanical-joint ends, and (3) UL 262 shall be inside-screw type with operating nut, double-disc or 
split-wedge type gate, designed for a hydraulic working pressure of 200 psi, and shall have 
mechanical-joint ends or push-on joint ends as appropriate for the pipe to which it is joined.  Materials 
for UL 262 valves shall conform to the reference standards specified in AWWA C500.  Valves shall 
open by counterclockwise rotation of the valve stem.  Stuffing boxes shall have 0-ring stem seals.  
Stuffing boxes shall be bolted and constructed so as to permit easy removal of parts for repair. 

 
2.1.2.2   Gate Valves 
 

AWWA C500, AWWA C509, or UL 262.  Unless otherwise specified, valves conforming to:  AWWA 
C509 shall be nonrising stem type with flanged ends and a working pressure of 200 psi.  Stuffing 
boxes shall be bolted and constructed so as to permit easy removal of parts for repair. 

 
2.1.2.3   Check Valves 
 

Swing-check type, AWWA C508 or UL 312.  Valves conforming to: (1) AWWA C508 shall have iron 
or steel body and cover and flanged ends, designed for a working pressure of 200 psi.  Valves shall 
have clear port opening.  Valves shall be spring-loaded. 

 
2.1.2.4   Fire Hydrants 
 

Dry-barrel type.  Paint hydrants with at least one coat of primer and two coats of yellow enamel paint, 
except use red enamel paint for tops of hydrants in non-potable water systems.  Stencil hydrant number 
and main size on the hydrant barrel using black stencil paint. 

 
a.  Dry-Barrel Type Fire Hydrants: Dry-barrel type hydrants, AWWA C502 or UL 246, "Base 

Valve" design, shall have 6 inch inlet, 5 1/4 inch valve opening, one 4 1/2 inch pumper 
connection, and two 2 1/2 inch hose connections.  Pumper connection and hose connections 
shall be individually valved with independent nozzle gate valves.  Inlet shall have 
mechanical-joint end only; end shall conform to the applicable requirements as specified 
for the joint.  Size and shape of operating nut, cap nuts, and threads on hose and pumper 
connections shall be as specified in AWWA C502.  Hydrants indicated as "traffic type," 
shall have frangible sections as mentioned in AWWA C502.  The traffic type hydrant shall 
have special couplings joining upper and lower sections of hydrant barrel and shall be 
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designed to have the special couplings break from a force not less than that which would be 
imposed by a moving vehicle; hydrant shall operate properly under normal conditions. 

 
2.1.2.5   Indicator Posts 
 

UL 789.  Provide for gate valves where indicated. 
 
2.1.2.6   Valve Boxes 
 

Provide a valve box for each gate valve on buried piping, except where indicator post is shown.  Valve 
boxes shall be of cast iron or precast concrete of a size suitable for the valve on which it is to be used 
and shall be adjustable.  Provide a round head.  Cast the word "WATER" on the lid.  The least 
diameter of the shaft of the box shall be 5 1/4 inches.  Cast-iron box shall have a heavy coat of 
bituminous paint. 

 
2.1.2.7   Sleeve-Type Mechanical Couplings 
 

Couplings shall be designed to couple plain-end piping by compression of a ring gasket at each end of 
the adjoining pipe sections.  The coupling shall consist of one middle ring flared or beveled at each 
end to provide a gasket seat; two follower rings; two resilient tapered rubber gaskets; and bolts and 
nuts to draw the follower rings toward each other to compress the gaskets.  The middle ring and the 
follower rings shall be true circular sections free from irregularities, flat spots, and surface defects; the 
design shall provide for confinement and compression of the gaskets.  For ductile iron and PVC plastic 
pipe, the middle ring shall be of cast-iron or steel; and the follower rings shall be of malleable or 
ductile iron.  Gaskets shall be designed for resistance to set after installation and shall meet the 
applicable requirements specified for gaskets for mechanical joint in AWWA C111/A21.11.  Bolts 
shall be track-head type, ASTM A 307, Grade A, with nuts, ASTM A 563, Grade A; or round-head 
square-neck type bolts, ANSI B18.5.2.1M and ANSI/ASME B18.5.2.2M with hex nuts, ASME/ANSI 
B18.2.2.  Bolts shall be 5/8 inch in diameter.  Bolt holes in follower rings shall be of a shape to hold 
fast the necks of the bolts used.  Mechanically coupled joints using a sleeve-type mechanical coupling 
shall not be used as an optional method of jointing except where pipeline is adequately anchored to 
resist tension pull across the joint. 

 
2.1.2.8   Tracer Wire for Nonmetallic Piping 
 

Provide bare copper or aluminum wire not less than 0.10 inch in diameter in sufficient length to be 
continuous over each separate run of nonmetallic pipe. 

 
2.2   WATER SERVICE LINE MATERIALS 
 
2.2.1   Piping Materials 
 
2.2.1.1   Plastic Piping 
 

Plastic pipe and fittings shall bear the seal of the National Sanitation Foundation for potable water 
service.  Plastic pipe and fittings shall be supplied from the same manufacturer. 

 
a.  Polyvinyl Chloride (PVC) Plastic Piping:  ASTM D 1785, Schedule 40; or ASTM D 2241, 

with SDR as necessary to provide 150 psi minimum pressure rating.  Fittings, ASTM D 
2466.  Pipe and fittings shall be of the same PVC plastic material and shall be one of the 
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following pipe/fitting combinations, as marked on the pipe and fitting, respectively: PVC 
1120/PVC I; PVC 1220/PVC 12; PVC 2120/PVC II; PVC 2116/PVC II.  Solvent cement 
for jointing, ASTM D 2564. 

 
2.2.1.2   Insulating Joints 
 

Joints between pipe of dissimilar metals shall have a rubber-gasketed or other suitable approved type 
of insulating joint or dielectric coupling which will effectively prevent metal-to-metal contact between 
adjacent sections of piping. 

 
2.2.2   Water Service Line Appurtenances 
 
2.2.2.1   Corporation Stops 
 

Ground key type; bronze, ASTM B 61 or ASTM B 62; and suitable for the working pressure of the 
system.  Ends shall be suitable for solder-joint, or flared tube compression type joint.  Threaded ends 
for inlet and outlet of corporation stops, AWWA C800; coupling nut for connection to flared copper 
tubing, ASME/ANSI B16.26. 

 
2.2.2.2   Curb or Service Stops 
 

Ground key, round way, inverted key type; made of bronze, ASTM B 61 or ASTM B 62; and suitable 
for the working pressure of the system.  Ends shall be as appropriate for connection to the service 
piping. Arrow shall be cast into body of the curb or service stop indicating direction of flow. 

 
2.2.2.3   Gate Valves on Buried Piping (3 Inches and Larger) 
 

Gate valves 3 inch size and larger on buried piping AWWA C500 or UL 262 and of one manufacturer.  
Valves, AWWA C500, nonrising stem type with double-disc gates.  Valves, UL 262, inside-screw type 
with operating nut, split wedge or double disc type gate, and designed for a hydraulic working pressure 
of 175 psi.   Materials for UL 262 valves conforming to the reference standards specified in AWWA 
C500.  Valves shall open by counterclockwise rotation of the valve stem.  Stuffing boxes shall have 0-
ring stem seals and shall be bolted and constructed so as to permit easy removal of parts for repair. 

 
2.2.2.4   Gate Valves on Buried Piping (Smaller Than 3 Inches) 
 

Gate valves smaller than 3 inch size on buried Piping MSS SP-80, Class 150, solid wedge, nonrising 
stem.  Valves shall have flanged or threaded end connections, with a union on one side of the valve.  

 
2.2.2.5   Curb Boxes 
 

Provide a curb box for each curb or service stop.  Curb boxes shall be of cast iron of a size suitable for 
the stop on which it is to be used. Provide a round head.  Cast the word "WATER" on the lid.  Each 
box shall have a heavy coat of bituminous paint. 

 
2.2.2.6   Valve Boxes 
 

Provide a valve box for each gate valve on buried piping.  Valve boxes shall be of cast iron of a size 
suitable for the valve on which it is to be used and shall be adjustable. Provide a round head.  Cast the 
word "WATER" on the lid.  The least diameter of the shaft of the box shall be 5 1/4 inches. 
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PART 3   EXECUTION 
 
3.1   INSTALLATION OF PIPELINES 
 
3.1.1   General Requirements for Installation of Pipelines 
 

These requirements shall apply to all pipeline installation except where specific exception is made in 
the "Special Requirements..." paragraphs. 

 
3.1.1.1   Location of Water Lines 
 

Terminate the work covered by this section at a point approximately 5 feet from the building, unless 
otherwise indicated.  Do not lay water lines in the same trench with gas lines fuel lines or electric 
wiring. 

 
a.  Water Piping Installation Parallel With Sewer Piping 

 
(1)  Normal Conditions:  Lay water piping at least 10 feet horizontally from a sewer or 
sewer manhole whenever possible.  Measure the distance edge-to-edge. 

 
(2)  Unusual Conditions:  When local conditions prevent a horizontal separation of 10 feet, 
the water piping may be laid closer to a sewer or sewer manhole provided that: 

 
(a)  The bottom (invert) of the water piping shall be at least 18 inches above the top 
(crown) of the sewer piping. 

 
(b)  Where this vertical separation cannot be obtained, the sewer piping shall be 
constructed of AWWA-approved water pipe and pressure tested in place without leakage 
prior to backfilling. 

 
(c)  The sewer manhole shall be of watertight construction and tested in place. 

 
b.  Installation of Water Piping Crossing Sewer Piping 

 
(1)  Normal Conditions:  Water piping crossing above sewer piping shall be laid to provide 
a separation of at least 18 inches between the bottom of the water piping and the top of the 
sewer piping. 

 
(2)  Unusual Conditions:  When local conditions prevent a vertical separation described 
above, use the following construction: 

 
(a)  Sewer piping passing over or under water piping shall be constructed of AWWA-
approved ductile iron water piping, pressure tested in place without leakage prior to 
backfilling. 

 
(b)  Water piping passing under sewer piping shall, in addition, be protected by providing a 
vertical separation of at least 18 inches between the bottom of the sewer piping and the top 
of the water piping; adequate structural support for the sewer piping to prevent excessive 
deflection of the joints and the settling on and breaking of the water piping; and that the 
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length, minimum 20 feet, of the water piping be centered at the point of the crossing so that 
joints shall be equidistant and as far as possible from the sewer piping. 

 
c.  Sewer Piping or Sewer Manholes:  No water piping shall pass through or come in contact 

with any part of a sewer manhole. 
 
3.1.1.2   Earthwork 
 

Perform earthwork operations in accordance with Section 31 00 00, "Earthwork." 
 
3.1.1.3   Pipe Laying and Jointing 
 

Remove fins and burrs from pipe and fittings.  Before placing in position, clean pipe, fittings, valves, 
and accessories, and maintain in a clean condition.  Provide proper facilities for lowering sections of 
pipe into trenches.  Do not under any circumstances drop or dump pipe, fittings, valves, or any other 
water line material into trenches.  Cut pipe accurately to length established at the site and work into 
place without springing or forcing.  Replace by one of the proper length any pipe or fitting that does 
not allow sufficient space for proper installation of jointing material.  Blocking or wedging between 
bells and spigots will not be permitted.  Lay bell-and-spigot pipe with the bell end pointing in the 
direction of laying.  Grade the pipeline in straight lines; avoid the formation of dips and low points.  
Support pipe at proper elevation and grade.  Secure firm, uniform support.  Wood support blocking 
will not be permitted.  Lay pipe so that the full length of each section of pipe and each fitting will rest 
solidly on the pipe bedding; excavate recesses to accommodate bells, joints, and couplings.  Provide 
anchors and supports where necessary for fastening work into place.  Make proper provision for 
expansion and contraction of pipelines.  Keep trenches free of water until joints have been properly 
made.  At the end of each work day, close open ends of pipe temporarily with wood blocks or 
bulkheads.  Do not lay pipe when conditions of trench or weather prevent installation.  Depth of cover 
over top of pipe shall not be less than 2 1/2 feet. 

 
3.1.1.4   Installation of Tracer Wire 
 

Install a continuous length of tracer wire for the full length of each run of nonmetallic pipe.  Attach 
wire to top of pipe in such manner that it will not be displaced during construction operations. 

 
3.1.1.5   Connections to Existing Water Lines 
 

Make connections to existing water lines after approval is obtained and with a minimum interruption 
of service on the existing line.  Make connections to existing lines under pressure in accordance with 
the recommended procedures of the manufacturer of the pipe being tapped, except as otherwise 
specified, tap concrete pipe in accordance with AWWA M9 for tapping concrete pressure pipe. 

 
3.1.2   Special Requirements for Installation of Water Mains 
 
3.1.2.1   Installation of Ductile-Iron Piping 
 

Unless otherwise specified, install pipe and fittings in accordance with paragraph entitled "General 
Requirements for Installation of Pipelines" and with the requirements of AWWA C600 for pipe 
installation, joint assembly, valve-and-fitting installation, and thrust restraint. 
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a.  Jointing:  Make mechanical joints with the gaskets, glands, bolts, and nuts specified for this 
type joint; assemble in accordance with the applicable requirements of AWWA C600 for 
joint assembly and the recommendations of Appendix A to AWWA C111/A21.11.  
Assemble joints made with sleeve-type mechanical couplings in accordance with the 
recommendations of the coupling manufacturer. Make insulating joints with the gaskets, 
sleeves, washers, bolts, and nuts previously specified for this type joint.  Assemble 
insulating joints as specified for flanged joints, except that bolts with insulating sleeves 
shall be full size for the bolt holes.  Ensure that there is no metal-to-metal contact between 
dissimilar metals after the joint has been assembled. 

 
b.  Pipe Anchorage:  Provide concrete thrust blocks for pipe anchorage.  Thrust blocks shall be in 

accordance with the requirements of AWWA C600 for thrust restraint, except that size and 
positioning of thrust blocks shall be as indicated.  Use concrete, ASTM C 94, having a 
minimum compressive strength of 2,500 psi at 28 days; or use concrete of a mix not leaner 
than one part cement, 2 1/2 parts sand, and 5 parts gravel, having the same minimum 
compressive strength.  Metal harness, if required, shall be in accordance with the 
requirements of AWWA C600 for thrust restraint, using tie rods and clamps as shown in 
NFPA 24, except as otherwise indicated. 

 
3.1.2.2   Installation of PVC Plastic Water Main Pipe 
 

Installation of PVC Plastic Water Main Pipe and Associated Fittings: Unless otherwise specified, 
install pipe and fittings in accordance with paragraph entitled "General Requirements for Installation 
of Pipelines"; with the requirements of UBPPA UNI-B-3 for laying of pipe, joining PVC pipe to 
fittings and accessories, and setting of hydrants, valves, and fittings; and with the recommendations for 
pipe joint assembly and appurtenance installation in AWWA M23, Chapter 7, "Installation." 

 
a.  Jointing:  Make push-on joints with the elastomeric gaskets specified for this type joint, using 

either elastomeric-gasket bell-end pipe or elastomeric-gasket couplings.  For pipe-to-pipe 
push-on joint connections, use only pipe with push-on joint ends having factory-made 
bevel; for push-on joint connections to metal fittings, valves, and other accessories, cut 
spigot end of pipe off square and re-bevel pipe end to a bevel approximately the same as 
that on ductile-iron pipe used for the same type of joint.  Use an approved lubricant 
recommended by the pipe manufacturer for push-on joints.  Assemble push-on joints for 
pipe-to-pipe joint connections in accordance with the requirements of UBPPA UNI-B-3 for 
laying the pipe and the recommendations in AWWA M23, Chapter 7, "Installation," for 
pipe joint assembly.  Assemble push-on joints for connection to fittings, valves, and other 
accessories in accordance with the requirements of UBPPA UNI-B-3 for joining PVC pipe 
to fittings and accessories and with the applicable requirements of AWWA C600 for joint 
assembly.  Make compression-type joints/mechanical joints with the gaskets, glands, bolts, 
nuts, and internal stiffeners previously specified for this type joint; assemble in accordance 
with the requirements of UBPPA UNI-B-3 for joining PVC pipe to fittings and accessories, 
with the applicable requirements of AWWA C600 for joint assembly, and with the 
recommendations of Appendix A to AWWA C111/A21.11. Cut off spigot end of pipe for 
compression-type joint/mechanical-joint connections and do not re-bevel.  Assemble joints 
made with sleeve-type mechanical couplings in accordance with the recommendations of 
the coupling manufacturer using internal stiffeners as previously specified for compression-
type joints. 
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b.  Pipe Anchorage:  Provide concrete thrust blocks for pipe anchorage.  Thrust blocks shall be in 
accordance with the requirements of UBPPA UNI-B-3 for reaction or thrust blocking and 
plugging of dead ends, except that size and positioning of thrust blocks shall be as 
indicated.  Use concrete, ASTM C 94, having a minimum compressive strength of 2,500 psi 
at 28 days; or use concrete of a mix not leaner than one part cement, 2 1/2 parts sand, and 5 
parts gravel, having the same minimum compressive strength. 

 
3.1.2.3   Installation of Polyethylene (PE) Plastic Piping 
 

PE pipes shall be installed in accordance with ASTM D 2774. 
 
3.1.2.4   Installation of Valves and Hydrants 
 

a.  Installation of Valves:  Install gate valves, AWWA C500 and UL 262, in accordance with the 
requirements of AWWA C600 for valve-and-fitting installation and with the 
recommendations of the Appendix ("Installation, Operation, and Maintenance of Gate 
Valves") to AWWA C500.  Install gate valves, AWWA C509, in accordance with the 
requirements of AWWA C600 for valve-and-fitting installation and with the 
recommendations of the Appendix ("Installation, Operation, and Maintenance of Gate 
Valves") to AWWA C509.  Install gate valves on PVC water mains in accordance with the 
recommendations for appurtenance installation in AWWA M23, Chapter 7, "Installation."  
Install check valves in accordance with the applicable requirements of AWWA C600 for 
valve-and-fitting installation, except as otherwise indicated.  Make and assemble joints to 
gate valves and check valves as specified for making and assembling the same type joints 
between pipe and fittings. 

 
b.  Installation of Hydrants:  Install hydrants in accordance with AWWA C600 for hydrant 

installation and as indicated.  Make and assemble joints as specified for making and 
assembling the same type joints between pipe and fittings.  Install hydrants with the 4 1/2 
inch connections facing the adjacent paved surface.  If there are two paved adjacent 
surfaces, contact the Owner for further instructions. 

 
3.1.3   Installation of Water Service Piping 
 
3.1.3.1   Location 
 

Connect water service piping to the building service where the building service has been installed.  
Where building service has not been installed, terminate water service lines approximately 5 feet from 
the building line at the point indicated; such water service lines shall be closed with plugs or caps. 

 
3.1.3.2   Service Line Connections to Water Mains 
 

Connect service lines 2 inch size and smaller to the main by a corporation stop and gooseneck and 
install a service stop below the frostline.  Connect service lines to ductile-iron water mains in 
accordance with AWWA C600 for service taps.  Connect service lines to PVC plastic water mains in 
accordance with UBPPA UNI-B-8 and the recommendations of AWWA M23, Chapter 9, "Service 
Connections." 
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3.1.4   Special Requirements for Installation of Water Service Piping 
 
3.1.4.1   Installation of Plastic Piping 
 

Install pipe and fittings in accordance with paragraph entitled "General Requirements for Installation 
of Pipelines" and with the applicable requirements of ASTM D 2774, unless otherwise specified.  
Handle solvent cements used to join plastic piping in accordance with ASTM F 402. 

 
a.  Jointing:  Make solvent-cemented joints for PVC plastic piping using the solvent cement 

previously specified for this material; assemble joints in accordance with ASTM D 2855.  
Make plastic pipe joints to other pipe materials in accordance with the recommendations of 
the plastic pipe manufacturer. 

 
b.  Plastic Pipe Connections to Appurtenances:  Connect plastic pipe service lines to corporation 

stops and gate valves in accordance with the recommendations of the plastic pipe 
manufacturer. 

 
3.1.5   Disinfection 
 

Disinfect new water piping and existing water piping affected by Contractor's operations in accordance 
with AWWA C651.  Fill piping systems with solution containing minimum of 50 parts per million of 
available chlorine and allow solution to stand for minimum of 24 hours.   Flush solution from the 
systems with domestic water until maximum residual chlorine content is within the range of 0.2 and 
0.5 parts per million, or the residual chlorine content of domestic water supply.  Obtain at least two 
consecutive satisfactory bacteriological samples from new water piping, analyze by a certified 
laboratory, and submit the results prior to the new water piping being placed into service.  Disinfection 
of systems supplying nonpotable water is not required. 

 
3.2   FIELD QUALITY CONTROL 
 
3.2.1   Field Tests and Inspections 
 

The Owner will conduct field inspections and witness field tests specified in this section.  The 
Contractor shall perform field tests, and provide labor, equipment, and incidentals required for testing.  
The Contractor shall produce evidence, when required, that any item of work has been constructed in 
accordance with the drawings and specifications. 

 
3.2.2   Testing Procedure 
 

Test water mains and water service lines in accordance with the applicable specified standard, except 
for the special testing requirements given in paragraph entitled "Special Testing Requirements."  Test 
ductile-iron water mains in accordance with the requirements of AWWA C600 for hydrostatic testing.  
The amount of leakage on ductile-iron pipelines with mechanical-joints shall not exceed the amounts 
given in AWWA C600; no leakage will be allowed at joints made by any other method.  Test PVC 
plastic water mains and water service lines made with PVC plastic water main pipe in accordance with 
the requirements of UBPPA UNI-B-3 for pressure and leakage tests.  The amount of leakage on 
pipelines made of PVC plastic water main pipe shall not exceed the amounts given in UBPPA UNI-B-
3, except that at joints made with sleeve-type mechanical couplings, no leakage will be allowed. 
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3.2.3   Special Testing Requirements 
 

For pressure test, use a hydrostatic pressure 50 psi greater than the maximum working pressure of the 
system, except that for those portions of the system having pipe size larger than 2 inches in diameter, 
hydrostatic test pressure shall be not less than 200 psi.  Hold this pressure for not less than 2 hours.  
Prior to the pressure test, fill that portion of the pipeline being tested with water for a soaking period 
of not less than 24 hours.  For leakage test, use a hydrostatic pressure not less than the maximum 
working pressure of the system.  Leakage test may be performed at the same time and at the same test 
pressure as the pressure test. 

 
END OF SECTION 02510 
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SECTION 02530 - SANITARY SEWERS  

PART 1 – GENERAL 

1.1 DESCRIPTION: 

 Outside, underground sanitary sewer system, complete, ready for operation, including all gravity 
flow lines, pressure (force) lines, lift station, manholes, cleanouts, frames, covers, structures, 
appurtenances, and connections to new building and structure, service lines, existing sanitary 
sewer lines, and existing sanitary structures, and all other incidentals. 

 
1.2 RELATED WORK: 

A. Maintenance of Existing Utilities: Division 01, GENERAL REQUIREMENTS. 

B. Excavation, Trench Widths, Pipe Bedding, Backfill, Shoring, Sheeting, Bracing: Section 31 00 
00, EARTHWORK. 

 
C. Concrete Work Reinforcing, Placement and Finishing; Section 03 30 53, CAST-IN-PLACE 

CONCRETE. 
 

1.3 QUALITY ASSURANCE: 

A. Products Criteria: 

1. Multiple Units: When two or more units of the same type or class of materials or equipment 
are required, these units shall be products of one manufacturer. 

 
2. Nameplates: Nameplate bearing manufacturer's name, or identifiable trademark, securely 

affixed in a conspicuous place on equipment, or name or trademark cast integrally with 
equipment, stamped, or otherwise permanently marked on each item of equipment. 

 
B. Comply with the rules and regulations of the Public Utility having jurisdiction over the 

connection to Public Sanitary Sewer lines and the extension, and/or modifications to Public 
Utility Systems. 

 
1.4 SUBMITTALS: 

A. Submit in accordance with Division 01, SAMPLES AND SHOP DRAWINGS. 

B. Manufacturers' Literature and Data: Submit the following as one package: 

1.  Pipe, Fittings, and, Appurtenances. 

2. Jointing Material. 

3. Manhole and Structure Material.  

4. Frames and Covers. 

5. Steps and Ladders. 

6. Gate Valves.  

7. Valve Boxes.  

8. Check Valves.  

9. Pumps 



  
 

St. Andrew School                                            Sanitary Sewers                        02530 - 2 
 

  

10. Floats 

11. Control Panel 

12. Flow Meter 

1.5 APPLICABLE PUBLICATIONS: 

A. The publications listed below form a part of this specification to the extent referenced. The 
publications are referenced in the text by the basic designation only. 

 
B. American Society for Testing and Materials (ASTM): 
 

A48-94 ....................................... Gray Iron Castings 
A536-84 ..................................... Ductile Iron Castings 
A615-00 ..................................... Deformed and Plain-Billet Steel Bars for Concrete 

Reinforcement 
A746-99 ..................................... Ductile Iron Gravity Sewer Pipe 
C76-99 ....................................... Reinforced Concrete Culvert, Storm Drain and Sewer Pipe 
C139-95 ..................................... Concrete Masonry Units for Construction of Catch Basins and 

Manholes 
C150-99 ..................................... Portland Cement 
C478-97 ..................................... Precast Reinforced Concrete Manhole Sections 
C857-95 ..................................... Minimum Structural Design Loading for Underground Pre-cast 

Concrete Utility Structures 
D698-91 ..................................... Laboratory Compaction Characteristics of Soil Using Standard 

Effort (2,400 ft-lbf/ft3 (600 kN-m/m3)) 
D2321-89 ................................... Underground Installation of Flexible Thermoplastic Sewer Pipe 

(Rev A) 
D2412-96 ................................... Determination of External Loading Characteristics of Plastic 

Pipe by Parallel Plate Loading 
D2992-96 ................................... Practice for Obtaining Hydrostatic or Pressure Design Basis for 

“Fiberglass” (Glass-Fiber-Reinforced Thermosetting-Resin) Pipe 
and Fittings 

D3034-98 ................................... Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings 
D3212-96 ................................... Joints for Drain and Sewer Plastic Pipes Using Flexible 

Elastomeric Seals 
D3261-97 ................................... Butt Heat Fusion Polyethylene (PE) Plastic Fittings for 

Polyethylene (PE) Plastic Pipe and Tubing 
D3350-99 ................................... Polyethylene (PE) Plastics Pipe and Fittings Materials 
F477-99 ...................................... Elastomeric Seals (Gaskets) for Joining Plastic Pipe 
F679-00 ...................................... Poly (vinyl chloride) (PVC) Large-Diameter Plastic Gravity 

Sewer Pipe and Fittings 
F714-97 ...................................... Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside 

Diameter 
F794-99 ...................................... Poly (Vinyl Chloride)(PVC) Ribbed Gravity Sewer Pipe and 

Fittings Based on Controlled Inside Diameter 
F894-98 ...................................... Polyethylene (PE) Large Diameter Profile Wall Sewer and Drain 

Pipe 
F949-99 ...................................... Poly (Vinyl Chloride) (PVC) Corrugated Sewer Pipe with 

Smooth Interior and Fittings 
 

C. American Water Works Association (AWWA): 
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C105-99 ..................................... Polyethylene Encasement for Ductile Iron Pipe Systems 
C110-98 ..................................... Ductile-Iron and Gray-Iron Fittings, 80 mm (3 inches) Through 

1200 mm (48 inches) for Water and Other Liquids 
C111-95 ..................................... Rubber Gasket Joints for Ductile Iron Pressure Pipe and Fittings 
C116-98 ..................................... Protective Fusion-Bonded Epoxy Coatings for the Interior and 

Exterior Surfaces of Ductile Iron Pipe and Gray Iron Fittings for 
Water Supply Service 

C151-96 ..................................... Ductile-Iron Pipe, Centrifugally Cast In Metal Molds or 
Sand-Lined Molds, for Water or other Liquids 

C153-94 ..................................... Ductile Iron Compact Fittings, 76 mm Through 610 mm (3 
Inches Through 24 Inches) and 1,400 mm Through 1,600 mm 
(54 Inches Through 64 Inches) 

C508 ........................................... Swing Check Valves for Waterworks, 2 inches (50 mm) 
Through 24 inches (600 mm) 

C509-94 ..................................... Resilient Seated Gate Valves for Water and Sewerage Systems 
C512-99 ..................................... Air Release, Air/Vacuum, and Combination Air Valves for 

Waterworks Service 
C550-90 ..................................... Protective Epoxy Interior Coatings for Valves and Hydrants 
C600-99 ..................................... Installation for Ductile-Iron Water Mains and Their 

Appurtenances 
C605-94 ..................................... Underground Installation of Polyvinyl (PVC) Pressure Pipe and 

Fittings for Water 
C900-97  .................................... Polyvinyl Chloride (PVC) Pressure Pipe, 100 mm (4 inches) 

Through 300 mm (12 inches) for Water Distribution 
C905-97 ..................................... Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 

350 mm Through 1,200 mm (14 Inches Through 48 Inches), for 
Water Transmission and Distribution 

C906-99 ..................................... Polyethylene (PE) Pressure Pipes and Fittings, 100 mm Through 
1575 mm (4 Inches Through 63 Inches), for Water Distribution 

 
D. American Association of State Highway and Transportation Officials (AASHTO): 

 
M198B-98 .................................. Joints for Circular Concrete Sewer and Culvert Pipe Using 

Flexible Watertight Gaskets 
 

E. Uni-Bell PVC Pipe Association: 
 

Uni-B-6-98 ................................. Recommended Practice Low Pressure Air Testing of Installed 
Sewer Pipe 

 
PART 2 - PRODUCTS 

2.1 PIPING: 

A. Gravity Flow Lines (Pipe and Fittings): 

1. Polyvinyl Chloride (PVC): 

a. Pipe and Fittings, 100 to 375 mm (4 to 15 inches) in diameter, shall conform to ASTM 
D3034, Type PSM, SDR 35. Pipe and fittings shall have elastomeric gasket joints 
providing a watertight seal when tested in accordance with ASTM D 3212.  Gaskets shall 
conform to ASTM F 477. Solvent welded joints shall not be permitted. 
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B. Pressure (Force) Lines (Pipe and Fittings): 

1. All pipe and fittings used in the construction of force mains shall be rated for a minimum of 
1035 kPa (150 psi). 

 
2. Polyvinyl Chloride (PVC): PVC pipe 100 mm to 300 mm (4 to 12 inches) shall conform to 

AWWA C900, Class 150 (DR 18. Fittings for PVC pipe shall be ductile iron. 
 

2.2 JOINTING MATERIAL: 

A. Gravity Flow Lines: 

1. Ductile Iron Pipe: Push-on or mechanical joints, AWWA C111, AWWA C110. Flange joints 
shall comply with AWWA C115. Flange joints shall only be used in vaults or above-grade. 

 
2. Polyvinyl Chloride (PVC) Pipe (Gravity Use): Joints, ASTM D3212. Elastomeric gasket, 

ASTM F477. 
 
3. High Density Polyethylene (HDPE) pipe and fitting joints, ASTM E-3212, elastomeric 

gaskets, ASTM F477. 
 

B. Pressure (Force) Main: 

1. All joints indicated on the drawings as being “restrained” shall be fully restrained and 
capable of restraining 50 percent above all loads acting on the joint, but not less than 1035 
kPa (150 psi). Thrust blocks shall not be permitted. 

 
2. Polyvinyl Chloride (PVC) Pipe (Pressure Use): 

a. Push-on joints shall conform to AWWA C900, C905.  

b. Push-on gaskets for pipe, ASTM F477. 

c. Restrained joints shall comply with one of the following:  

1) Joints to mechanical ductile iron fittings shall comply with the requirements for 
ductile iron pipe, except the mechanical joint restraint gland shall be specifically 
designed for use with PVC pipe. 

 
2) Push-on bell and spigot joints shall be retained with retaining rings and thrust rods. 

The rings shall be ductile iron conforming to ASTM A536. The rings shall be split 
style with serrated inside face which grips the pipe when the halves of the ring is 
assembled together. The ring shall not bear directly on the back of the bell. The rods 
shall be of adequate size and number to resist all axial movement of the joint. 

 
2.3 MANHOLES :  

A. Manholes shall be constructed of precast concrete segmental blocks, precast reinforced concrete 
rings, precast reinforced sections, or cast-in-place concrete. The manholes and vaults shall be in 
accordance with State Department of Transportation or State Roads Commission standard 
details, and the following: 

 
1. Precast Concrete Segmental Blocks: Blocks shall conform to ASTM C139 and shall not be 

less than 150 mm (6 inches) thick for manholes to a depth of 3.6m (12 feet); not less than 
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200 mm (8 inches) thick for manholes deeper than 3.6m (12 feet) deep. Blocks shall be not 
less than 200 mm (8 inches) in length. Blocks shall be shaped so that joints seal and bond 
effectively with cement mortar. Parge structure interior and exterior with 15 mm (1/2 inch) 
of cement mortar applied with a trowel and finished to an even glazed surface. 

 
2. Precast Reinforced Concrete Rings: Rings or sections shall have an inside diameter as 

indicated on the drawings, and shall be not less than 1200 mm (48 inches) in diameter. Wall 
thickness shall conform to requirements of ASTM C76, except that lengths of the sections 
may be shorter as conditions require. Tops shall conform to ASTM C478.  Top section shall 
be eccentric cone type. Steps on inside wall shall be in the same plane from bottom of 
structure to manhole cover. 

 
3. Precast Reinforced Concrete Manhole Risers and Tops: Design, material and installation 

shall conform to requirements of ASTM C478.  Top sections shall be eccentric. Steps on 
inside wall shall be in the same plane from bottom of structure to manhole cover. 

 
4. Flat top manhole tops shall be reinforced concrete as detailed on the drawings. 

5. Vaults: Reinforced concrete, as indicated on the plans, or precast reinforced concrete. 
Concrete for precast sections shall have a minimum compressive strength of 35 MPa (5,000 
psi) at 28 days, ASTM A615, Grade 60 reinforcing steel, rated for AASHTO HS20-44 
loading with 30 percent impact, and conform to ASTM C-857. 

 
6. Mortar: 

a. Precast Concrete Segmental Block Structures: By volume, 1 part of Portland cement, l/4 
part lime hydrate, and 3 parts sand. 

 
b. Precast Reinforced Concrete Ring and Riser Structures: By volume, 1 part of Portland 

cement and 2 parts sand. Water in mixture shall produce a stiff, workable mortar, but 
shall not exceed 21 L (5-l/2 gallons) per sack of cement. 

 
7. Flexible sealing compound shall be packaged in extruded preformed shape, sized to 

completely fill the joint between precast sections, and form permanently flexible watertight 
seal. The sealing compound shall be non-shrink and meet AASHTO M-198B. 

 
8. Frames and covers shall be gray cast iron conforming to ASTM A48. The frame and cover 

shall be rated for HS20-44 loading, have a studded pattern on the cover, and the words 
“sanitary sewer”. The studs and the lettering shall be raised 8 mm (5/16 inch). The cover 
shall be a minimum of 600 mm (24 inches) in diameter and shall have four 19 mm (3/4 inch) 
vent holes and two lifting slots. The bearing surface of the frame and cover shall be machine 
finished. The cover shall fit firmly on the frame without movement when subject to traffic. 

 
9. Manhole steps shall be polypropylene plastic coated on a No. 4 deformed rebar conforming 

to ASTM C478, Polypropylene shall conform to ASTM D4101. Steps shall be a minimum of 
250 mm (10 inches) wide and project a minimum of 125 mm (5 inches) away from the mall. 
The top surface of the step shall have a studded non-slip surface. Steps shall be placed at 300 
mm (12 inch) centers. 

 
10. Ladders, brackets and hardware shall be constructed of welded aluminum, rails shall be 10 

mm (3/8 inch) by 63 mm (2-1/2 inches) spaced a minimum of 400 mm (16 inches) apart. 
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Rungs shall be 35 mm (1-3/8 inches) in diameter and have a non-slip surface. Standoffs shall 
offset the ladder 180 mm (7 inches) from the wall. The ladder assembly shall be rated for a 
minimum of 2200 N (500 pounds). 

 
 
 

2.4 CONCRETE: 

 Concrete shall have a minimum compressive strength of 20 MPa (4000 psi) at 28 days. The 
cement shall be Type III conforming to ASTM C150. Concrete shall conform with the provisions 
of Division 3 of these specifications. 

 
2.5 REINFORCING STEEL: 

 Reinforcing steel shall be deformed bars, ASTM A-615, Grade 40 unless otherwise noted. 

 

2.6 GATE VALVES: 

A. AWWA C509, resilient seated gate valves rated for 850 kPa (125 psi) WSP. Asbestos packing is 
prohibited. The interior and exterior of the valve shall be epoxy coated for AWWA C550. 

 
B. Operation: 

1. Shall turn counterclockwise to open. 

2. Underground: 50 mm (2 inch) nut for socket wrench operation. 

3. Above Ground and In Pits: Handwheels. 

C. Joints: End of valve shall accommodate, or be adapted to, pipe furnished. 

2.7 VALVE BOXES: 

A. Cast iron extension box with screw or slide-type adjustment and flared base. Minimum thickness 
or metal shall be 5 mm (3/16 inch). Box shall be of such length as will be adapted, without full 
extension, to depth of cover required over pipe at valve location. 

 
B. Cast the word "SEWER" on the cover. 

C. Provide 2 "T" handle socket wrenches, of 16 mm (5/8 inch) round stock long enough to extend 
600 mm (2 feet) above top of deepest valve box. 

 
2.8 CHECK VALVES 

 Check valves shall be swing-check valves conforming to AWWA C508.  The interior and 
exterior of the valve shall be epoxy coated per AWWA C550. The check valve shall be rated for 
minimum of 850 kPa (125 psi) working pressure. 

 
2.9 CLEANOUT FRAMES AND COVERS: 

 Frames and covers shall be gray iron casting conforming to ASTM C48. The frame and cover 
shall be rated for HS20-44 wheel loading, have a studded pattern on its cover, vent holes, and 
lifting slots. The cover shall fit firmly on the frame without movement when subject to vehicular 
traffic. The word “SEWER” shall be cast on the cover. 
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2.10 WARNING TAPE: 

 Standard, 4-Mil polyethylene 76 mm (3 inch) wide tape detectable type, green with black letters 
and imprinted with “CAUTION BURIED SEWER LINE BELOW”. 

 

PART 3 - EXECUTION 

 

3.1 BUILDING SERVICE LINES: 

A. Install sanitary sewer service lines to point of connection within approximately 1500 mm (5 feet) 
outside of buildings where service is required and make connections. Coordinate the invert and 
location of the service line with the Contractor installing the building lines. 

 
B. Connections of service line to building piping shall be made after the new sanitary sewer system 

has been constructed, tested, and accepted for operation by the Resident Engineer. The 
Contractor shall install all temporary caps or plugs required for testing. 

 
C. When building services have not been installed at the time when the sanitary sewer system is 

complete, provide temporary plugs or caps at the ends of all service lines. Mark the location and 
depth of the service lines with continuous warning tape placed 300 mm (12 inches) above service 
lines. 

 

3.2 REGRADING: 

A. Raise or lower existing manholes and structures frames and covers, cleanout frames and covers 
and valve boxes in regraded areas to finish grade. Carefully remove, clean and salvage cast iron 
frames and covers. Adjust the elevation of the top of the manhole or structure as detailed on the 
drawings.  Adjust the elevation of the cleanout pipe riser, and reinstall the cap or plug. Reset cast 
iron frame and cover, grouting below and around the frame. Install concrete collar around reset 
frame and cover as specified for new construction. 

 
B. During periods when work is progressing on adjusting manholes or structures cover elevations, 

the Contractor shall install a temporary cover above the bench of the structure or manhole. The 
temporary cover shall be installed above the high flow elevation within the structure, and shall 
prevent debris from entering the wastewater stream. 

 
C. The Contractor shall comply with all OSHA confined space requirements when working within 

existing structures. 
3.3 CONNECTIONS TO EXISTING  MANHOLES: 

A. Comply with all rules and regulations of the local Utility System. 

B. The connection to the existing utility shall comply with the standard details and specifications of 
the public utility company, except as specifically modified on the plans and specifications. 

 
3.4 PIPE SEPARATION: 

A. Horizontal Separation - Water Mains and Sewers: 

1. Existing and proposed water mains shall be at least 3 meters (10 feet) horizontally from any 
proposed gravity flow and pressure (force main) sanitary sewer or sewer service connection. 
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2. Gravity flow mains and pressure (force) mains may be located closer than 3 meters (10 feet) 
but not closer than 1.8 m (6 feet) to a water main when: 

 
a. Local conditions prevent a lateral separation of ten feet; and 

b. The water main invert is at least 450 mm (18 inches) above the crown of the gravity 
sewer or 600 mm (24 inches) above the crown of the pressure (force) main; and 

 
c. The water main is in a separate trench separated by undisturbed earth. 

3. When it is impossible to meet (1) or (2) above, both the water main and sanitary sewer main 
shall be constructed of push-on or mechanical joint ductile iron pipe. The pipe for the 
sanitary sewer main shall comply with the specifications for pressure (force) mains, and the 
water main material shall comply with Section 33 11 00, Water Distribution. The sewer shall 
be pressure tested as specified for pressure (force) mains before backfilling. 

 
B. Vertical Separation - Water Mains and Sewers at Crossings: 

1. Water mains shall be separated from sewer mains so that the invert of the water main is a 
minimum of 600 mm (24 inches) above the crown of gravity flow sewer or 1200 mm (48 
inches) above the crown of pressure (force) mains. The vertical separation shall be 
maintained within 3 meters (10 feet) horizontally of the sewer and water crossing. When 
these vertical separations are met, no additional protection is required. 

 
2. In no case shall pressure (force) sanitary main cross above, or within 600 mm (24 inches) of 

water lines. 
 
3. When it is impossible to meet (1) above, the gravity flow sewer may be installed 450 mm (18 

inches) above or 300 mm (12 inches) below the water main, provided that both the water 
main and sewer shall be constructed of push-on or mechanical ductile pipe. Pressure (Force) 
sewers may be installed 600 mm (24 inches) below the water line provided both the water 
line and sewer line are constructed of ductile iron pipe. The pipe for the sewer shall conform 
to the requirements for pressure sewers specified herein. Piping for the water main shall 
conform to Section 33 11 00, WATER DISTRIBUTION. 

 
4. The required vertical separation between the sewer and the water main shall extend on each 

side of the crossing until the perpendicular distance from the water main to the sewer line is 
at least 3 meters (10 feet). 

 
3.5 GENERAL PIPING INSTALLATION: 

A. Lay pipes true to line and grade. Gravity flow sewer shall be laid with bells facing upgrade. 
Pressure (force) mains shall have the bells facing the direction of flow. 

 
B. Do not lay pipe on unstable material, in wet trench or when trench and weather conditions are 

unsuitable for the work. 
 
C. Support pipe on compacted bedding material. Excavate bell holes only large enough to properly 

make the joint. 
 
D. Inspect pipes and fittings, for defects before installation. Defective materials shall be plainly 

marked and removed from the site. Cut pipe shall have smooth regular ends at right angles to axis 
of pipe. 
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E. Clean interior of all pipe thoroughly before installation. When work is not in progress, open ends 

of pipe shall be closed securely to prevent entrance of storm water, dirt or other substances. 
 
F. Lower pipe into trench carefully and bring to proper line, grade, and joint. After jointing, interior 

of each pipe shall be thoroughly wiped or swabbed to remove any dirt, trash or excess jointing 
materials. 

 
G. Do not lay sewer pipe in same trench with another pipe or other utility. Sanitary sewers shall 

cross at least 600 mm (2 feet) below water lines. 
 
H. Do not walk on pipe in trenches until covered by layers of shading to a depth of 300 mm (12 

inches) over the crown of the pipe. 
 

I. Warning tape shall be continuously placed 300 mm (12 inches) above sewer pipe 

J. Install gravity sewer line in accordance with the provisions of these specifications and the 
following standards: 

 
1. Polyvinyl Chloride (PVC) Piping: ASTM D2321. 

K. Gravity Flow Lines with Secondary Containment: 

1. Install per manufacturer’s recommendations. Install all pipe centering devices to maintain an 
interstitial space below the invert of the carrier pipe. Both the carrier and containment pipe 
shall be tested for leaks. 

 
L. Installation of Pressure (Force) Mains: 

1. Sections of piping listed on the drawings shall be fully restrained using approved joint 
restraint devices. Joint restraint devices shall be installed in accordance with the 
manufacturer’s recommendations. For devices with twist of nuts, the twist of nuts shall be 
placed on top of the fitting for the Engineer’s inspection. The Contractor shall torque test all 
bolts, set screws, identified by the Resident Engineer. 

 
2. Thrust blocks shall not be permitted. 

3. Install pressure (force) mains in accordance with the provisions of these specifications and 
the following standards: 

 
a. Polyvinyl Chloride (PVC) Piping: AWWA C605. 

3.6 MANHOLES : 

A. General: 

1. Circular Structures: 

a. Precast concrete segmental blocks shall lay true and plumb. All horizontal and vertical 
joints shall be completely filled with mortar. Parge interior and exterior of structure with 
15 mm (1/2 inch) or cement mortar applied with a trowel and finished to an even glazed 
surface. 

 
b. Precast reinforced concrete rings shall be installed true and plumb. The joints between 

rings and between rings and the base and top, shall be sealed with a preform flexible 
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gasket material specifically manufactured for this type of application. Adjust the length 
of the rings so that the eccentric conical top section will be at the required elevation. 
Cutting the conical top section is not acceptable. 

 
c. Precast reinforced concrete manhole risers and tops. Install as specified for precast 

reinforced concrete rings. 
 

2. Rectangular Structures: 

a. Reinforced concrete structures shall be installed in accordance with Division 3. 

b. Precast concrete structures shall be placed on a 200 mm (8 inch) reinforced concrete pad, 
or be provided with a precast concrete base section. Structures provided with a base 
section shall be set on 200 mm (8 inches) thick aggregate base course compacted to a 
minimum of 95 percent of the maximum density as determined by ASTM D 698. Set 
precast section true and plumb. Seal all joints with pre-form flexible gasket material. 

 
3. Do not build structures when air temperature is 0 degrees C (32 degrees F), or below. 

4. Invert channels shall be smooth and semicircular in shape conforming to inside of adjacent 
sewer section. Make changes in direction of flow with a smooth curve of as large a radius as 
size of structure will permit. Make changes in size and grade of channels gradually and 
evenly. Construct invert channels by one of the listed methods: 

 
a. Forming directly in concrete base of structure. 

b. Building up with brick and mortar. 

5. Floor of structure outside the channels shall be smooth and slope toward channels not less 
than 1:12 (1-inch per foot) nor more than 1:6 (2 inches per foot). Bottom slab and benches 
shall be concrete. 

 
6. The wall that support access rungs or ladder shall be 90 degrees vertical from the floor of 

structure to manhole cover. 
 
7. Install steps and ladders per the manufacturer’s recommendations. Steps and ladders shall not 

move or flex when used. All loose steps and ladders shall be replaced by the Contractor. 
 
8. Install manhole frames and covers on a mortar bed, and flush with the finish pavement. 

Frames and covers shall not move when subject to vehicular traffic. Install a concrete collar 
around the frame to protect the frame from moving until the adjacent pavement is placed. In 
unpaved areas, the rim elevation shall be 50 mm (2 inches) above the adjacent finish grade. 
Install a 200 mm (8 inches) thick, by 300 mm (12 inches) concrete collar around the 
perimeter of the frame.  Slope the top of the collar away from the frame. 

 

3.7 SEWER AND MANHOLE SUPPORTS, CONCRETE CRADLES: 

 Reinforced concrete as detailed on the drawings. The concrete shall not restrict access for future 
maintenance of the joints within the piping system. 

 
3.8 CLEANOUTS: 

A. 150 millimeters (6 inches) in diameter and consisting of a ductile iron 45 degree fitting on end of 
run, or combination Y fitting and l/8 bend in the run with ductile iron pipe extension, water tight 
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plug or cap and cast frame and cover flush with finished grade. Center-set cleanouts, located in 
unpaved areas, in a 300 by 300 by 150 mm (12 by 12 by 6 inch) thick concrete slab set flush with 
adjacent finished grade. Where cleanout is in force main, provide a blind flange top connection. 
The center of the flange shall be equipped with a 50 mm (2 inches) base valve to allow the 
pressure in the line to be relieved prior to removal of the blind flange. Frames and covers for 
pressure (force) mains shall be 600 mm (24 inches) in diameter. 

 
B. The top of the cleanout assembly shall be 50 mm (2 inches) below the bottom of the cover to 

prevent loads being transferred from the frame and cover to the piping. 
 
 

3.9 SETTING OF GATE VALVES: 

A. Avoid setting valves under pavement except where shown on the drawings. 

B. Clean valve interior before installation. 

C. Set valve plumb, restrain ends of valves when indicated on the drawing. 

D. Set valve box cover flush with the finished grade. Valve box shall be centered over the operating 
nut. 

 
3.10 SETTING OF CHECK VALVES: 

A. Check valves shall be installed in a vault, direct burial of check valves shall not be permitted. 

B. Check valves shall be set in the horizontal position, with adequate clearance to the structure to 
allow for movement of the lever and maintenance of the valve. 

 
C. Clean the interior of the valve and check its operation prior to installation. 

D. After installation, adjust the weight on the lever to provide proper operation in accordance with 
the manufacturer’s recommendations. 

 
3.11 INSPECTION OF SEWERS: 

 Inspect and obtain the Resident Engineer's approval. Thoroughly flush out before inspection. 
Lamp test between structures and show full bore indicating sewer is true to line and grade. Lip at 
joints on the inside of gravity sewer lines are not acceptable. 

 
3.12 TESTING OF SANITARY SEWERS: 

A. Gravity Sewers and Manholes (Select one of the following): 

1. Air Test: Vitrified Clay Pipe ASTM C828. PVC Pipe, Uni-Bell B-6. The line shall be 
pressurized to 4 psi and allowed to stabilize.  After pressure stabilization, the pressure shall 
be dropped to 3.5 Psi greater than the average back-pressure of any groundwater above the 
sewer. The minimum test time shall be as specified in Uni-Bell B-6. 

 
2. Exfiltration Test: 

a. Subject pipe to hydrostatic pressure produced by head of water at depth of 900 mm (3 
feet) above invert of sewer at upper manhole under test. In areas where ground water 
exists, head of water shall be 900 mm (3 feet) above existing water table. Maintain head 
of water for one hour for full absorption by pipe body before testing. During one hour 
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test period, measured maximum allowable rate of exfiltration for any section of sewer 
shall be 11 L (3.0 gallons) per hour per 30 m (100 feet). 

 
b. If measurements indicate exfiltration is greater than maximum allowable leakage, take 

additional measurements until leaks are located. Repair and retest. 
 

3. Infiltration Test: If ground water level is greater than 900 mm (3 feet) above invert of the 
upper manhole, infiltration tests are acceptable. Allowable leakage for this test will be the 
same as for the exfiltration test. 

 
B. Pressure (Force) Mains: Test at 690 kPa (100 psi) for two hours. Leakage shall be per the 

following: 
 

 L=J*D*P/4500 

 Where: 

  L = Maximum Allowable Leakage in Gallons per Hour 

  J = Number of Joints in Test Area 

  D = Diameter of Pipe in Inches 

  P = Average Test Pressure (Psi) 

 

C. Testing of Fiberglass Sewage Holding Tanks: No leakage at 35 kPa (5 psi) air pressure test with 
5:1 safety factor. Test by Contractor after installation. 

 
D. Testing of Concrete Wet Well: No leakage with the wet well completely filled with water for a 

duration of 4 hours. 
 

END OF SECTION 02530 
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SECTION 02630 - STORM DRAINAGE UTILITIES 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to in the text by the basic designation only.  The publications shall be the 
most current issue. 

 
AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION 
OFFICIALS (AASHTO) 

 
AASHTO M198 Joints for Circular Concrete Sewer and Culvert Pipe Using 

Flexible Watertight Gaskets 
 

AASHTO M252 Corrugated Polyethylene Drainage Tubing 
 

AMERICAN CONCRETE PIPE ASSOCIATION (ACPA) 
 

ACPA 01-102 Concrete Pipe Handbook 
 

ACPA 01-103 Concrete Pipe Installation Manual 
 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 
 

ASTM A 497 Steel Welded Wire Fabric, Deformed, for Concrete 
Reinforcement 

 
ASTM A 615/A 615M Deformed and Plain Billet-Steel Bars for Concrete 

Reinforcement 
 

ASTM C 32 Sewer and Manhole Brick (Made from Clay or Shale) 
 

ASTM C 62 Building Brick (Solid Masonry Units Made from Clay or 
Shale) 

 
ASTM C 76M Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe 

(Metric) 
 

ASTM C 139 Concrete Masonry Units for Construction of Catch Basins 
and Manholes 

 
ASTM C 150 Portland Cement 

 
ASTM C 270 Mortar for Unit Masonry 

 
ASTM C 476 Grout for Masonry 
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ASTM D 2321 Underground Installation of Thermoplastic Pipe for Sewers 
and Other Gravity-Flow Applications 

 
ASTM D 2564 Solvent Cements for Poly(Vinyl Chloride) (PVC) Plastic 

Piping Systems 
 

ASTM D 3034 Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and 
Fittings 

 
ASTM D 3212 Joints for Drain and Sewer Plastic Pipe Using Flexible 

Elastomeric Seals 
 

ASTM D 4101 Propylene Plastic Injection and Extrusion Materials 
 

ASTM F 477 Elastomeric Seals (Gaskets) for Joining Plastic Pipe 
 

ASTM F 794 Poly(Vinyl Chloride) (PVC) Profile Gravity Sewer Pipe and 
Fittings Based on Controlled Inside Diameter 

 
ASTM F 949 Poly(Vinyl Chloride) (PVC) Corrugated Sewer Pipe with a 

Smooth Interior and Fittings 
 
1.2   SUBMITTALS 
 

Submit the following in accordance with Section 01 33 00, SHOP DRAWINGS, PRODUCT DATA 
AND SAMPLES: 

 
SD-02 Shop Drawings 

 
Precast concrete structures 

 
Metal items 

 
SD-03 Product Data 

 
Concrete piping including fittings and jointing materials 

 
Polyvinyl chloride (PVC) plastic piping including fittings and jointing materials 

 
Corrugated plastic piping including fittings and jointing materials 

 
Subsurface drainage piping including fittings and jointing materials 

 
SD-07 Certificates 

 
Pipeline and fittings, including factory-applied linings and joint materials 

 
Cast-iron frames, covers, and gratings 

 
Precast concrete structures 
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Submit certificates attesting that tests set forth in each applicable referenced publication 
have been performed, whether specified in that publication to be mandatory or otherwise 
and that production control tests have been performed at the frequency or intervals 
specified in the publication.  Other tests shall have been performed within 3 years of the 
date of submittal of certificates on the same type, class, grade, and size of material as is 
being provided for the project. 

 
1.3   DELIVERY, STORAGE, AND HANDLING 
 
1.3.1   Delivery and Storage 
 
1.3.1.1   Piping 
 

Inspect materials delivered to site for damage; store with minimum of handling.  Store plastic piping 
and jointing materials and rubber gaskets under cover out of direct sunlight.  Do not store materials 
directly on the ground.  Keep inside of pipes and fittings free of dirt and debris. 

 
1.3.1.2   Metal Items 
 

Check upon arrival; identify and segregate as to types, functions, and sizes.  Store off the ground in a 
manner affording easy accessibility and not causing excessive rusting or coating with grease or other 
objectionable materials. 

 
1.3.2   Handling 
 

Handle pipe, fittings, and other accessories in a manner to ensure delivery to the trench in sound 
undamaged condition.  Carry, do not drag pipe to trench. 

 
PART 2   PRODUCTS 
 
2.1   PIPELINE AND CULVERT MATERIALS 
 
2.1.1   Concrete Piping  
 
2.1.1.1   Concrete Pipe and Fittings 
 

Storm drainage pipe shall be reinforced concrete pipe conforming to ASTM C 76, Class III or Class IV 
per plans.  Cement used in manufacturing pipe and fittings shall be Type II conforming to ASTM C 
150. 

 
2.1.1.2   Jointing Materials for Concrete Piping 
 

Gaskets and pipe ends for rubber gasket joint shall conform to ASTM C 443.  Gaskets shall be suitable 
for use with sewage. 

 
2.1.2   Polyvinyl Chloride (PVC) Plastic Piping 
 
2.1.2.1   PVC Plastic Pipe and Fittings 
 

ASTM D 3034, shall be SDR 35, having ends adaptable for elastomeric gasket joints. 
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2.1.2.2   Joints and Jointing Material for PVC Plastic Piping 
 

Joints shall conform to ASTM D 3212.  Gaskets shall conform to ASTM F 477. 
 

Polyvinyl Chloride (PVC) Pipe and Fittings, 10 Inch Diameter and Smaller:  ASTM D 3034, SDR 35, 
with ends suitable for elastomeric gasket joints.  ASTM F 949 with solvent cement joints or 
elastomeric gasket joints.  ASTM D 3212 elastomeric gasket joints, ASTM D 2564 solvent cement 
joints and ASTM F 477 gaskets. 

 
2.1.3   Corrugated Plastic Piping 
 
2.1.3.1   Pipe and Fittings 
 

Corrugated polyvinyl chloride (PVC) pipe conforming to ASTM F 794 or corrugated, high density 
polyethylene pipe (HDPE) conforming to AASHTO M252. 

 
2.1.3.2   Joints and Jointing Materials 
 

ASTM D 3212 for PVC pipe joints or manufacturer's recommendations for HDPE joints. 
 
2.2   CONCRETE  MATERIALS 
 

Provide 4,000 PSI concrete as specified in Section 03 30 53, "Miscellaneous Cast-In-Place Concrete." 
 
2.3   MISCELLANEOUS MATERIALS 
 
2.3.1   Drainage Structures 
 

Precast structures may be provided in lieu of cast-in-place concrete.  Pipe-to-wall connections shall be 
mortared to produce smooth transitions and watertight joints or provided with ASTM C 923 resilient 
connectors.  Bases shall have smooth inverts accurately shaped to a semicircular bottom conforming to 
the inside contour of the adjacent sewer sections.  Changes in direction of the sewer and entering 
branches into the manhole shall have a circular curve in the manhole invert of as large a radius as the 
size of the manhole will permit. 

 
2.3.1.1   Precast Concrete Structures 
 

ASTM C 478, except as specified herein.  Provide a minimum wall thickness of 5 inches.  ASTM A 
615/A 615Mreinforcing bars.  ASTM A 497 welded wire fabric. ASTM C 443 or AASHTO M198, 
Type B gaskets for joint connections.  Provide a 4 inch layer of clean gravel bedding with a maximum 
size of 2 inches. 

 
2.3.2   Masonry Materials 
 

Shall conform to the following specifications and other requirements specified hereunder. 
 
2.3.2.1   Brick 
 

ASTM C 32, Grade MS, or ASTM C 62, Grade SW, except that the absorption test will be waived. 
 



  
 

St. Andrew School                                       Storm Drainage Utilities                            02630 - 5 
    
    

 

2.3.2.2   Concrete Masonry Units 
 

ASTM C 139. 
 
2.3.2.3   Mortar 
 

ASTM C 270, Type M. 
 
2.3.2.4   Water 
 

Water for masonry mortar shall be fresh, clean, potable. 
 
2.3.2.5   Grout 
 

ASTM C 476. 
 
2.3.3   Metal Items 
 
2.3.3.1   Frames, Covers, and Gratings 
 

Shall be cast iron as indicated conforming to ASTM A 48, Class 35B or ductile iron, conforming to 
ASTM A 536. 

 
2.3.3.2   Drainage Structure Steps 
 

Zinc-coated steel as indicated conforming to 29 CFR 1910.27.  As an option, plastic or rubber coating 
pressure-molded to the steel may be used.  Plastic coating shall conform to ASTM D 4101, copolymer 
polypropylene. Rubber shall conform to ASTM C 443, except shore A durometer hardness shall be 70 
plus or minus 5. For curb inlets, steel sump ladder rungs as indicated may be used in lieu of cast-iron 
steps; rungs shall be zinc-coated after fabrication. Aluminum steps or rungs will not be permitted.  
Steps are not required in manholes, curb inlets, or catch basins less than 4 feet deep. 

 
2.4   FLARED ENDS 
 

Flared end sections shall be same material as pipe material except that only reinforced concrete flared 
ends shall be provided for concrete pipe. 

 
2.5   EROSION CONTROL RIPRAP 
 

Provide nonerodible rock not exceeding 15 inches in its greatest dimension and choked with sufficient 
small rocks to provide a dense mass with a minimum thickness of 8 inches or as indicated. Minimum 
weight shall be 50 pounds per unit. 
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PART 3   EXECUTION 
 
3.1   INSTALLATION OF PIPELINES AND APPURTENANT CONSTRUCTION 
 
3.1.1   General Requirements for Installation of Pipelines 
 

These requirements shall apply to pipeline installation except where specific exception is made under 
paragraph entitled "Special Requirements." 

 
3.1.1.1   Location 
 

The work covered by this section shall terminate at a point approximately 5 feet from the building, 
unless otherwise indicated on the drawings. 

 
3.1.1.2   Earthwork 
 

Perform earthwork operations in accordance with Section 31 00 00, "Earthwork." 
 
3.1.1.3   Pipe Laying and Jointing 
 

Inspect each pipe and fitting before and after installation; remove those found defective from site and 
replace with new.  Provide proper facilities for lowering sections of pipe into trenches.  Lay pipe with 
the bell ends in the upgrade direction.  Adjust spigots in bells to produce a uniform space.  Blocking or 
wedging between bells and spigots will not be permitted.  Replace by one of the proper dimensions 
any pipe or fitting that does not allow sufficient space for proper calking or installation of joint 
material.  At the end of each work day, close open ends of pipe temporarily with wood blocks or 
bulkheads.  Provide batterboards not more than 25 feet apart in trenches for checking and ensuring that 
pipe invert elevations are as indicated.  Laser beam method may be used in lieu of batterboards for the 
same purpose. 

 
3.1.1.4   Connections to Existing Lines 
 

Notify Contracting Officer in writing at least 10 days prior to date that connections are to be made.  
Obtain approval of the Contracting Officer before interrupting service.  Conduct work so that there is 
minimum interruption of service on existing line. 

 
3.1.2   Special Requirements 
 
3.1.2.1   Installation of Concrete Piping 
 

Install pipe and fittings in accordance with paragraph entitled "General Requirements for Installation 
of Pipelines" of this section and with the provisions for rubber gasket jointing and jointing procedures 
of ACPA 01-103 or of ACPA 01-102, Chapter 9.  Make joints with the gaskets previously specified 
for joints with this piping.  Clean and dry surfaces receiving lubricants, cements, or adhesives.  Affix 
gaskets to pipe not more than 24 hours prior to the installation of the pipe.  Protect gaskets from sun, 
blowing dust, and other deleterious agents at all times.  Before installation of the pipe, inspect gaskets 
and remove and replace loose or improperly affixed gaskets.  Align each pipe section with the 
previously installed pipe section, and pull the joint together.  If, while pulling the joint, the gasket 
becomes loose and can be seen through the exterior joint recess when the pipe is pulled up to within 
one inch of closure, remove the pipe and remake the joint. 



  
 

St. Andrew School                                       Storm Drainage Utilities                            02630 - 7 
    
    

 

3.1.2.2   Installation of PVC Plastic Piping 
 

Install pipe and fittings in accordance with the "General Requirements for Installation of Pipelines" 
and with the requirements of ASTM D 2321 for laying and joining pipe and fittings.  Make joints with 
the gaskets specified for joints with this piping; assemble in accordance with the requirements of 
ASTM D 2321 for assembly of joints.  Make joints to other pipe materials in accordance with the 
recommendations of the plastic pipe manufacturer. 

 
3.1.2.3   Installation of Corrugated Plastic Piping 
 

Install pipe and fittings in accordance with the "General Requirement for Installation of Pipelines" and 
with the recommendations of the PVC or HDPE pipe manufacturer. 

 
3.1.3   Concrete Work 
 

Perform cast-in-place concrete work in accordance with Section 03 30 53, "Cast-In-Place Concrete." 
 
3.1.4   Manhole, Curb Inlet, and Catch Basin Construction 
 

Construct base slab of cast-in-place concrete or use precast concrete base sections.  Make inverts in 
cast-in-place concrete and precast concrete bases with a smooth-surfaced semi-circular bottom 
conforming to the inside contour of the adjacent drainage sections.  For changes in direction of drains 
and entering branches into the manhole, make a circular curve in the manhole invert of as large a 
radius as manhole size will permit.  For cast-in-place concrete construction, either pour bottom slabs 
and walls integrally or key and bond walls to bottom slab.  For precast concrete construction, make 
joints between sections with the gaskets specified for this purpose; install in the manner specified for 
installing joints in concrete piping.  Give a smooth finish to inside joints of precast concrete manholes, 
curb inlets, and catch basins.  Parging will not be required for precast concrete manholes.  Cast-in-
place concrete work shall be in accordance with the paragraph entitled, "Concrete Work."  Make joints 
between concrete manholes and pipes entering manholes with the resilient connectors specified for 
this purpose or mortared to produce a watertight joint; install in accordance with the recommendations 
of the connector manufacturer.  Where a new manhole is constructed on an existing line, remove 
existing pipe as required to construct the manhole.  Cut existing pipe so that pipe ends are 
approximately flush with the interior face of manhole wall, but not protruding beyond into the 
manhole. 

 
3.1.5   Metal Work 
 
3.1.5.1   Workmanship and Finish 
 

Perform metal work so that workmanship and finish will be equal to the best practice in modern 
structural shops and foundries.  Form iron and steel to shape and size with sharp lines and angles.  Do 
shearing and punching so that clean true lines and surfaces are produced.  Make castings sound and 
free from warp, cold shuts, and blow holes that may impair their strength or appearance.  Give exposed 
surfaces a smooth finish with sharp well-defined lines and arises.  Provide rabbets, lugs, and brackets 
wherever necessary for fitting and support. 
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3.1.5.2   Field Painting 
 

After installation, clean cast-iron frames, covers, gratings, and steps not buried in masonry or concrete 
to bare metal of mortar, rust, grease, dirt, and other deleterious materials and apply a coat of 
bituminous paint. 

 
3.2   FIELD QUALITY CONTROL 
 
3.2.1   Field Tests and Inspections 
 

The Owner/Engineer or designee, will conduct field inspections and witness field tests specified in this 
section.  The Contractor shall perform field tests and provide labor, equipment, and incidentals 
required for testing.  Be able to produce evidence, when required, that each item of work has been 
constructed properly in accordance with the drawings and specifications. 

 
3.2.2   Pipeline Testing 
 

Check each straight run of pipeline for gross deficiencies by holding a light in a manhole; it shall show 
a practically full circle of light through the pipeline when viewed from the adjoining end of line. 

 
 

 
END OF SECTION 02630 
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SECTION 02730 - BITUMINOUS PRIME COAT 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to in the text by the basic designation only.  The publications shall be the 
most current issue. 

 
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 
ASTM D 140 Sampling Bituminous Materials 
ASTM D 2028 Cutback Asphalt (Rapid-Curing Type) 

 
 
1.2   SUBMITTALS 
 

Submit the following in accordance with Section 01 33 00, SUBMITTALS, PRODUCTS, AND 
SUBSTITUTIONS: 
 

SD-03 Product Data 
 

Cutback asphalt 
 

Submit temperature viscosity relationship. 
 

SD-06 Test Reports 
 

Bituminous materials 
 
1.3   DELIVERY, STORAGE, AND HANDLING 
 

Inspect the materials for contamination and damage.  Unload and store the materials with a minimum 
of handling. 

 
1.4   ENVIRONMENTAL REQUIREMENTS 
 

Apply the prime coat only when the surface is dry or contains moisture not in excess of the amount 
that will permit uniform distribution and the desired penetration.  Apply the prime coat only when the 
ambient temperature is 50 degrees F or above and when the temperature has not been below 35 
degrees F for 12 hours immediately prior to application, unless otherwise directed. 

 
1.5   SAFETY REQUIREMENTS 
 

Perform the work in a safe manner in accordance with all applicable regulations governing the use of 
specified product. 
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1.6   CONSTRUCTION EQUIPMENT 
 

Provide equipment dependable and adequate for the purpose intended and properly maintained in 
satisfactory and safe operating condition at all times.  Calibrated equipment such as asphalt 
distributors, scales, batching equipment, spreaders and similar equipment, shall have been recalibrated 
by an approved calibration laboratory within 12 months prior to commencing work. 

 
1.6.1   Bituminous Distributor 
 

Bituminous distributor shall have pneumatic tires of such width and number that the load produced on 
the base surface shall not exceed 650 pounds per inch of tire width.  The bituminous distributor shall 
be designed and equipped to distribute the bituminous material uniformly at even heat on variable 
widths of surface at readily determined and controlled rates from 0.05 to 2.0 gallons per square yard, 
with a pressure range of 25 to 75 pounds per square inch and an allowable variation not to exceed 5 
percent from any specified rate.  Distributor equipment shall include a separate power unit for the 
bitumen pump, full-circulation spray bars, tachometer, pressure gauges, volume-measuring devices, 
adequate heaters for heating the materials to the proper application temperature, a thermometer for 
reading the temperature of the tank contents, and a hose and spray nozzle attachment for applying 
bituminous material to spots unavoidably missed by the distributor and to areas inaccessible to the 
distributor.  The distributor shall be equipped to circulate and agitate the bituminous material during 
the heating process. 

 
1.6.2   Heating Equipment for Storage Tanks 
 

The equipment for heating the bituminous material shall be steam, electric, or hot oil heaters.  Steam 
heaters shall consist of steam coils and equipment for producing steam, so designed that the steam 
cannot get into the material.  An armored thermometer with a temperature range from 40 to 400 
degrees F shall be fixed to the tank so that the temperature of the bituminous material may be 
determined at all times. 

 
1.6.3   Brooms and Blowers 
 

Brooms and blowers shall be of the power type and suitable for cleaning prepared subgrades or bases. 
 
PART 2   PRODUCTS 
 
2.1   BITUMINOUS MATERIAL 
 
2.1.1   Cutback Asphalt 
 

ASTM D 2028, Grade RC-70. 
 
PART 3   EXECUTION 
 
3.1   SURFACE PREPARATION 
 

Immediately before applying the prime coat, remove loose material, dirt, clay, and other objectionable 
material from the surface to be primed. After the cleaning operation and prior to the application of the 
prime coat, examine the area to be primed.  Ensure that the area is fit to receive the bituminous 
priming material. 
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3.2   APPLICATION 
 

Immediately following the surface preparation, apply the bituminous material by means of the 
bituminous distributor.  Apply the bituminous material at a pressure range of 25 to 75 pounds per 
square inch within the temperature limits specified herein, and at the rate of not less than 0.20 gallon 
nor more than 0.30 gallon of bituminous material per square yard.  Apply the bituminous material so 
that uniform distribution is obtained over the entire surface to be treated.  Unless the distributor is 
equipped to obtain satisfactory results at the junction of previous and subsequent applications, spread 
building paper on the surface of the applied material for a sufficient distance back from the ends of 
each application, so that flow from the sprays may be started and stopped on the paper, and so that all 
sprayers will operate at full force on the surface to be treated.  Immediately after the application, 
remove the building paper and apply bituminous material to spots missed by the distributor. 

 
3.2.1   Curing 
 

Following the application of bituminous material, allow the surface to cure without being disturbed for 
a period of not less than 48 hours or longer, as may be necessary to attain penetration into the 
foundation course and evaporation of the volatiles from the bituminous material.  Furnish and spread 
enough sand to effectively blot up and cure excess bituminous material.  Maintain the primed surface 
until the succeeding layer of pavement is placed, by protecting the surface against damage and by 
repairing and repriming deficient areas. 

 
3.2.2   Application Temperature for Cutback Asphalt 
 

Between 100 and 150 degrees F and provide an application viscosity between 40 and 120 centistokes, 
kinematic, or 20 and 60 seconds, Saybolt Furol. 

 
3.2.3   Application Temperature for Emulsified Asphalt 
 

Between 75 and 130 degrees F. 
 
3.3   FIELD QUALITY CONTROL 
 

Furnish samples of bituminous materials for testing.  Sample bituminous materials in accordance with 
ASTM D 140. 

 
3.4   PROTECTION 
 

Keep traffic off surfaces freshly treated with bituminous material. Provide sufficient warning signs and 
barricades to prevent traffic over freshly treated surfaces. 
 
 
 
 

END OF SECTION 02730 
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SECTION 02740 - HOT – MIX ASPHALT (HMA) FOR ROADS 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to in the text by the basic designation only.  The publications shall be the 
most current issue. 

 
FLORIDA DEPARTMENT OF TRANSPORTATION (FDOT) 
FDOT RBS Standard Specification for Road and Bridge Construction 

 
1.2   SUBMITTALS 
 

Submit the following in accordance with Section 01 33 00, SUBMITTALS, PRODUCTS, AND 
SUBSTITUTIONS: 

 
SD-05 Design Data 

 
Job-mix formula 

 
Submit a job-mix formula, prepared within one year of submittal, for approval by the 
Owner prior to preparing and placing the bituminous mixture.   

 
1.3   QUALITY ASSURANCE 
 
1.3.1   Required Data 
 

Job-mix formula shall show the following: 
 

a.  Source and proportions, percent by weight, of each ingredient of the mixture; 
 

b.  Correct gradation, the percentages passing each size sieve listed in the specifications for the 
mixture to be used, for the aggregate and mineral filler from each separate source and from 
each different size to be used in the mixture and for the composite mixture; 

 
c.  Amount of material passing the No. 200 sieve determined by dry sieving; 

 
d.  Number of blows of hammer compaction per side of molded specimen; 

 
e.  Temperature viscosity relationship of the asphalt cement; 

 
f.  Stability, flow, percent voids in mineral aggregate, percent air voids, unit weight; 

 
g.  Asphalt absorption by the aggregate; 

 
h.  Effective asphalt content as percent by weight of total mix; 
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i.  Temperature of the mixture immediately upon completion of mixing; 
 

j.  Asphalt viscosity grade; and 
 
1.3.2   Charts 
 

Plot and submit, on a grain size chart, the specified aggregate gradation band, the job-mix gradation 
and the job-mix tolerance band. 

 
1.3.3   Selection of Optimum Asphalt Content 
 

Base selection on percent of total mix and the average of values at the following points on the curves 
for each mix: 

 
a.  Stability:  Peak 

 
b.  Unit Weight:  Peak 

 
c.  Percent Air Voids:  Median 

 
1.4   DELIVERY, STORAGE, AND HANDLING 
 

Inspect materials delivered to the site for damage and store with a minimum of handling.  Store 
aggregates in such a manner as to prevent segregation, contamination, or intermixing of the different 
aggregate sizes. 

 
1.5   ENVIRONMENTAL CONDITIONS 
 

Place bituminous mixture only during dry weather and on dry surfaces. Place courses only when the 
surface temperature of the underlying course is greater than 45 degrees F for course thicknesses 
greater than one inch and 55 degrees F for course thicknesses one inch or less. 

 
1.6   CONSTRUCTION EQUIPMENT 
 

Calibrated equipment, such as scales, batching equipment, spreaders and similar equipment, shall have 
been recalibrated within 12 months of commencing work. 

 
1.6.1   Mixing Plant 
 

Design, coordinate, and operate the mixing plant to produce a mixture within the job-mix formula 
tolerances and to meet the requirements of ASTM D 995, including additional plant requirements 
specified herein. 
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1.6.2   Paving Equipment 
 
1.6.2.1   Spreading Equipment 
 

Self-propelled electronically controlled type, unless other equipment is authorized by the Owner.  
Equip spreading equipment of the self-propelled electronically controlled type with hoppers, tamping 
or vibrating devices, distributing screws, electronically adjustable screeds, and equalizing devices.  
Capable of spreading hot bituminous mixtures without tearing, shoving, or gouging and to produce a 
finished surface of specified grade and smoothness.  Operate spreaders, when laying mixture, at 
variable speeds between 5 and 45 feet per minute.  Design spreader with a quick and efficient steering 
device; a forward and reverse traveling speed; and automatic devices to adjust to grade and confine the 
edges of the mixture to true lines.  The use of a spreader that leaves indented areas or other 
objectionable irregularities in the fresh laid mix during operations is prohibited. 

 
1.6.2.2   Rolling Equipment 
 

Self-propelled pneumatic-tired rollers supplemented by three-wheel and tandem type steel wheel 
rollers.  The number, type and weight of rollers shall be sufficient to compact the mixture to the 
required density without detrimentally affecting the compacted material.  Rollers shall be suitable for 
rolling hot-mix bituminous pavements and capable of reversing without backlash.  Pneumatic-tired 
rollers shall be capable of being operated both forward and backward without turning on the mat, and 
without loosening the surface being rolled.  Equip rollers with suitable devices and apparatus to keep 
the rolling surfaces wet and prevent adherence of bituminous mixture. Vibratory rollers especially 
designed for bituminous concrete compaction may be used provided rollers do not impair stability of 
pavement structure and underlying layers.  Repair depressions in pavement surfaces resulting from use 
of vibratory rollers.  Rollers shall be self-propelled, single or dual vibrating drums, and steel drive 
wheels, as applicable; equipped with variable amplitude and separate controls for energy and 
propulsion. 

 
1.6.2.3   Hand Tampers 
 

Minimum weight of 25 pounds with a tamping face of not more than 50 square inches. 
 
1.6.2.4   Mechanical Hand Tampers 
 

Commercial type, operated by pneumatic pressure or by internal combustion. 
 
PART 2   PRODUCTS 
 
2.1   AGGREGATES 
 

Asphalt concrete pavement shall conform to FDOT RBS, SP 12.5. 
 

2.2   VARIATIONS FROM FORMULA 
 

Variations from the approved job-mix formula shall not exceed the following, and in no case shall the 
job-mix formula, with tolerances applied, fall outside the general limits for aggregate gradation and 
bituminous material specified herein: 
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          Aggregate                                       Tolerance (Plus or Minus) 
 
  1/2 inch and larger                                                     8 percent 
  3/8 and No. 4                                                             7 percent 
  Nos. 8 and 16                                                             6 percent 
  Nos. 30 and 50                                                           5 percent 
  No. 100                                                                      4 percent 
  No. 200                                                                      3 percent 
  Asphalt Cement                                                         0.5 percent 
  Temperature of Mixture as discharged                      20 degrees F 
 
2.3   SOURCE QUALITY CONTROL 
 

Use materials for testing that are identical to materials to be provided in this project.  Employ a 
commercial laboratory approved by the Owner to perform testing. 

 
 
PART 3   EXECUTION 
 
3.1   PREPARATION 
 
3.1.1   Mixing 
 

Produce and transport bituminous mixture in a plant as specified in FDOT Standard Specification for 
Road and Bridge Construction (Most Recent addition). 

 
3.1.2   Surface Preparation of Underlying Course 
 

Prior to the laying of the asphalt concrete, clean underlying course of foreign or objectionable matter 
with power blowers or power brooms, supplemented by hand brooms and other cleaning methods 
where necessary.  During the placement of multiple lifts of bituminous concrete, each succeeding lift 
of bituminous concrete shall have its underlying lift cleaned and provided with a bituminous tack coat 
if the time period between the placement of each lift of bituminous concrete exceeds 14 days, or the 
underlying bituminous concrete has become dirty. 

 
3.1.3   Spraying of Contact Surfaces 
 

Spray contact surfaces of previously constructed pavement with a thin coat of bituminous materials to 
act as an anti-stripping agent, conforming to Section 32 12 16.2, "Bituminous Tack Coat."  Paint 
contact surfaces of structures with a thin coat of emulsion or other approved bituminous material prior 
to placing the bituminous mixture.  Tack coat the previously placed primed coats on base courses 
when surface has become excessively dirty and cannot be cleaned or when primed surface has cured to 
the extent that it has lost all bonding effect. 

3.2   PLACEMENT 
 
3.2.1   Machine Spreading 
 

The range of temperatures of the mixtures at the time of spreading shall be between 250 degrees F and 
300 degrees F.  Bituminous concrete having temperatures less than minimum spreading temperature 
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when dumped into the spreader will be rejected.  Adjust spreader and regulate speed so that the surface 
of the course is smooth and continuous without tears and pulling, and of such depth that, when 
compacted, the surface conforms with the cross section, grade, and contour indicated.  Unless 
otherwise directed, begin the placing along the centerline of areas to be paved on a crowned section or 
on the high side of areas with a one-way slope.  Place mixture in consecutive adjacent strips having a 
minimum width of 10 feet, except where the edge lanes require strips less than 10 feet to complete the 
area.  Construct longitudinal joints and edges to true line markings. Establish lines parallel to the 
centerline of the area to be paved, and place string lines coinciding with the established lines for the 
spreading machine to follow.  Provide the number and location of the lines needed to accomplish 
proper grade control.  When specified grade and smoothness requirements can be met for initial lane 
construction by use of an approved long ski-type device of not less than 30 feet in length and for 
subsequent lane construction by use of a short ski or shoe, in-place string lines for grade control may 
be omitted.  Place mixture as nearly continuous as possible and adjust the speed of placing as needed 
to permit proper rolling. 

 
3.2.2   Shoveling, Raking, and Tamping After Machine-Spreading 
 

Shovelers and rakers shall follow the spreading machine.  Add or remove hot mixture and rake the 
mixture as required to obtain a course that when completed will conform to requirements specified 
herein.  Broadcasting or fanning of mixture over areas being compacted is prohibited.  When 
segregation occurs in the mixture during placing, suspend spreading operation until the cause is 
determined and corrected.  Correct irregularities in alinement left by the spreader by trimming directly 
behind the machine.  Immediately after trimming, compact edges of the course by tamping laterally 
with a metal lute or by other approved methods. Distortion of the course during tamping is prohibited. 

 
3.2.3   Hand-Spreading in Lieu of Machine-Spreading 
 

In areas where the use of machine spreading is impractical, spread mixture by hand.  The range of 
temperatures of the mixtures when dumped onto the area to be paved shall be between 250 and 300 
degrees F.  Mixtures having temperatures less than minimum spreading temperature when dumped 
onto the area to be paved will be rejected.  Spread hot mixture with rakes in a uniformly loose layer of 
a thickness that, when compacted, will conform to the required grade, thickness, and smoothness.  
During hand spreading, place each shovelful of mixture by turning the shovel over in a manner that 
will prevent segregation.  Do not place mixture by throwing or broadcasting from a shovel.  Do not 
dump loads any faster than can be properly handled by the shovelers and rakers. 
 
 

3.3   COMPACTION OF MIXTURE 
 

Compact mixture by rolling.  Begin rolling as soon as placement of mixture will bear rollers.  Delays 
in rolling freshly spread mixture shall not be permitted.  Start rolling longitudinally at the extreme 
sides of the lanes and proceed toward center of pavement, or toward high side of pavement with a one-
way slope.  Operate rollers so that each trip overlaps the previous adjacent strip by at least one foot.  
Alternate trips of the roller shall be of slightly different lengths.  Conduct tests for conformity with the 
specified crown, grade and smoothness immediately after initial rolling. Before continuing rolling, 
correct variations by removing or adding materials as necessary.  If required, subject course to 
diagonal rolling with the steel wheeled roller crossing the lines of the previous rolling while mixture is 
hot and in a compactible condition.  Speed of the rollers shall be slow enough to avoid displacement of 
hot mixture.  Correct displacement of mixture immediately by use of rakes and fresh mixture, or 
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remove and replace mixture as directed.  Continue rolling until roller marks are eliminated and course 
has a density of at least 98 percent but not more than 100 percent of that attained in a laboratory 
specimen of the same mixture prepared in accordance with ASTM D 1559.  During rolling, moisten 
wheels of the rollers enough to prevent adhesion of mixture to wheels, but excessive water is 
prohibited.  Operation of rollers shall be by competent and experienced operators.  Provide sufficient 
rollers for each spreading machine in operation on the job and to handle plant output.  In places not 
accessible to the rollers, compact mixture thoroughly with hot hand tampers.  Skin patching of an area 
after compaction is prohibited.  Remove mixture that becomes mixed with foreign materials or is 
defective and replace with fresh mixture compacted to the density specified herein.  Roller shall pass 
over unprotected edge of the course only when laying of course is to be discontinued for such length of 
time as to permit mixture to become cold. 

 
3.4   JOINTS 
 

Joints shall present the same texture and smoothness as other portions of the course, except 
permissible density at the joint may be up to 2 percent less than the specified course density.  Carefully 
make joints between old and new pavement or within new pavements in a manner to ensure a thorough 
and continuous bond between old and new sections of the course.  Vertical contact surfaces of 
previously constructed sections that are coated with dust, sand, or other objectionable material shall be 
painted with a thin uniform coat of emulsion or other approved bituminous material just before placing 
fresh mixture. 

 
3.4.1   Transverse 
 

Roller shall pass over unprotected end of freshly laid mixture only when laying of course is to be 
discontinued.  Except when an approved bulkhead is used, cut back the edge of previously laid course 
to expose an even, vertical surface for the full thickness of the course.  When required, rake fresh 
mixture against joints, thoroughly tamp with hot tampers, smooth with hot smoothers, and roll.  
Transverse joints in adjacent lanes shall be offset a minimum of 2 feet. 

 
3.4.2   Longitudinal Joints 
 

Space 6 inches apart.  Do not allow joints to coincide with joints of existing pavement or previously 
placed courses.  Spreader screed shall overlap previously placed lanes 2 to 3 inches and be of such 
height to permit compaction to produce a smooth dense joint.  With a lute, push back mixture placed 
on the surface of previous lanes to the joint edge.  Do not scatter mix.  Remove and waste excess 
material.  When edges of longitudinal joints are irregular, honeycombed, or poorly compacted, cut 
back unsatisfactory sections of joint and expose an even vertical surface for the full thickness of the 
course.  When required, rake fresh mixture against joint, thoroughly tamp with hot tampers, smooth 
with hot smoothers, and roll while hot. 
 

3.5   FIELD QUALITY CONTROL 
 
3.5.1   Pavement and Mixture 
 

Take plant samples for the determination of mix properties and field samples for thickness and density 
of the completed pavements.  Furnish tools, labor and material for samples, and satisfactory 
replacement of pavement.  Take samples and tests at not less than frequency specified hereinafter and 
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at the beginning of plant operations; for each day's work as a minimum; each change in the mix or 
equipment; and as often as directed.  Accomplish sampling in accordance with ASTM D 979. 

 
3.5.2   Testing 
 
3.5.2.1   Aggregates Tests 
 

a.  Gradation:  ASTM C 136. 
 

b.  Mineral Filler Content:  ASTM D 546. 
 

c.  Abrasion:  ASTM C 131 for wear (Los Angeles test).  Perform one test initially prior to 
incorporation into the work and each time the source is changed. 

 
3.5.2.2   Bituminous Mix Tests 
 

Test one sample for each 500 tons, or fraction thereof, of the uncompacted mix for extraction in 
accordance with ASTM D 2172; perform a sieve analysis on each extraction sample in accordance 
with ASTM C 136 and ASTM C 117.  Test one sample for each 500 tons or fraction thereof for 
stability and flow in accordance with ASTM D 1559.  Test one sample for each material blend for 
index of retained strength in accordance with ASTM D 1075. 

 
3.5.2.3   Pavement Courses 
 

Perform the following tests: 
 

a.  Density:  One test for each 500 square yards of asphalt placed. Acceptance of in-place field 
density tests shall be based on the laboratory compacted density of the approved design mix 
as per FDOT FM 1-T166. In-place field densities shall not be less than 96% of the design 
mix laboratory compacted density. Engineer shall determine location of cores and tests. 

 
b.  Thickness:  Determine thickness of wearing courses from samples taken for the field density 

test.  The maximum allowable deficiency at any point shall not be more than 1/4 inch less 
than the thickness for the indicated course.  Average thickness of course or of combined 
courses shall be not less than the indicated thickness.  Where a deficiency exceeds the 
specified tolerances, correct each such representative area or areas by removing the 
deficient pavement and replacing with new pavement. 

 
c.  Smoothness:  Straightedge test the compacted surface of wearing course as work progresses. 

Apply straightedge parallel with and at right angles to the centerline after final rolling.  
Unevenness of course shall not vary more 1/8 inch in 10 feet.  Correct each portion of the 
pavement showing irregularities greater than that specified. 

 
d.  Finished Grades:  Finish grades of each course placed shall not vary from the finish 

elevations, profiles, and cross sections indicated by more than 1/2 inch.  Finished surface of 
the final wearing course will be tested by the Owner.  Correct deficient paved areas by 
removing existing work and replacing with new materials that meet the specifications.  Skin 
patching for correcting low areas is prohibited. 
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e.  Finish Surface Texture of Wearing Course:  Visually check final surface texture for 
uniformity and reasonable compactness and tightness.  Final wearing course with a surface 
texture having undesirable irregularities such as segregation, cavities, pulls or tears, 
checking, excessive exposure of coarse aggregates, sand streaks, indentations, ripples, or 
lack of uniformity shall be removed and replaced with new materials. 

 
3.6   PROTECTION 
 

Do not permit vehicular traffic, including heavy equipment, on pavement until surface temperature has 
cooled to at least 120 degrees F.  Measure surface temperature by approved surface thermometers or 
other satisfactory methods. 

END OF SECTION  02740 
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SECTION 02750 - CONCRETE SIDEWALKS CURBS & GUTTERS  
 
PART 1 – GENERAL 
 
1.1 DESCRIPTION 
 

A. The work specified in this Section consists of the construction of Portland cement 
concrete curb and gutter, concrete traffic separator, valley gutter, special concrete 
gutter, sidewalks and any other types of concrete curb not specified in other 
Sections. The various items shall be constructed in accordance with these 
specifications and in conformity with the lines, grades, dimensions and notes 
shown in the plans. 

 
PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 

A. Concrete: All work under this Section and any exterior concrete shall be of 4,000 
PSI Concrete as specified in Section 347 of the Florida Department of 
Transportation Specifications for Road and Bridge Construction, latest edition, 
hereinafter referred to as F.D.O.T. Specifications. (Disregard mention of 2500 psi 
concrete in FDOT Specification). 

 
B. Reinforcement: Any steel reinforcement required by the plans shall conform to the 

requirements of Section 415 of the F.D.O.T. Specifications. 
 
C. Joint Materials: Joint materials for the various items shall be in accordance with 

Section 932 of the F.D.O.T. Specifications. Submit to Engineer for approval. 
 
D. Concrete Mix, Design, and Testing:  
 
 Design Mix to produce normal-weight concrete consisting of Portland cement, 

aggregate, water-reducing or high-range water-reducing admixture 
(superplasticizer), air-entraining admixture, and water to produce the flowing 
properties: 

  Compressive Strength: 4000 psi, minimum at 28 days, unless otherwise 
indicated. W/C ratio 0.58 maximum (non air-entrained), 0.46 maximum 
(air-entrained). 

 
  Slump Range: Not more than 8" after addition of HRWR admixture 

(superplasticizer) to verified 2"-3" slump; not more than 3" for ramps, 
slabs and sloping surfaces; not more than 4" for other concrete. 

 
   Air Content: 5 to 8 percent. 
 

  All sampling and testing shall be conducted by a geotechnical engineer registered 
in the State of Florida. Submit test results directly to the Engineer.  The following 
test shall be taken: 

 
  28 day compressive test of concrete, minimum of 3 test cylinders per 50 

cubic yards of concrete poured.  If less than 50 cubic yards is poured, then 
a minimum of three test cylinders per day. 
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  Air content, minimum one test for each day's pour. 
 
  Slump test, minimum three tests per 50 cubic yards of concrete poured.  If 

less than 50 cubic yards is poured, then a minimum of three tests per day. 
 
  Contractor shall replace materials removed for testing purposes. 
 
  Should any work or material fail to meet the requirements set forth in the 

plans and specification, Contractor shall pay for retesting of same. 
 
  Contractor shall notify the testing laboratory 24 hours prior to work being 

ready for testing.  Contractor shall coordinate with and assist testing 
laboratory. 

 
2.2 FORMS 
 

A. Form Materials: Forms for this work shall be made of either wood or metal. They 
shall be straight, free from warp or bends and of sufficient strength, when staked, 
to resist the pressure of the concrete without deviation from line and grade. For all 
items constructed on a radius, the Contractor will be required to use flexible spring 
steel forms or laminated boards, unless otherwise permitted by the Engineer. Coat 
forms with a non-staining form release agent that will not discolor or deface 
surface of concrete. 

 
B. Depth of Forms: Forms shall have a depth equal to the plan dimensions for the 

depth of concrete being deposited against them. 
 

 C.  Machine Placement: Placing of these items by machine methods may be allowed 
with the approval of the Engineer provided that an acceptable finished product, 
true to line, grade and cross section, is consistently produced. 

 
PART 3 - EXECUTION 
 
3.1 SURFACE PREPARATION 
 

A. Remove all loose material from compacted sub-grade surface immediately before 
placing concrete. 
 

B. The sub-grade shall be uniformly graded, compacted and thoroughly dampened.  
There shall not be any soft or muddy spots, or free standing water on the sub-
grade. 

 
3.2 EXCAVATION 
 

A.  Excavation shall be to the required depth, and the foundation material upon which 
these items are to be placed shall be compacted as specified in Section 120-9 of the 
F.D.O.T. Specifications. 

 
3.3 FORM CONSTRUCTION 
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A. Set forms to the required grades and lines, braced and secured. Install forms to 
allow continuous progress of work and so that forms can remain in place at least 
24 hours after concrete placement. 
 

B. Check complete formwork for grade and alignment to following tolerances: 
 

C. Top of forms not more than 1/8 inch in 10 feet. 
 

D. Vertical face on longitudinal axis, not more than 1/4 inch in 10 feet. 
 

E. Clean forms after each use and coat with form release agent as required to ensure 
separation from concrete without damage. 
 

3.4 REINFORCEMENT 
 

A. Clean reinforcement of loose rust and mill, scale, earth, ice, and other materials 
that reduce or destroy bond with concrete. 

 
B. Accurately position, support and secure reinforcement against displacement by 

formwork, construction, or concrete placement operations.  Locate and support 
reinforcing by metal chairs, runner, bolsters, spacers and hangers, as required. 
 

C. Place reinforcement to obtain at least the minimum coverage for concrete 
protection. Arrange, space and securely tie bars and bar supports to hold 
reinforcement in position during concrete placement operation. Set wire ties so 
ends are directed into concrete, not toward exposed concrete surfaces. 

 
3.5 CONCRETE PLACEMENT 
 

A. Do not place concrete until subgrade and forms have been checked for line and 
grade. Moisten sub-grade if required 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. 
 

B. Place concrete by methods that prevent segregation of mix.  Consolidate concrete 
along face of form and adjacent to transverse joints with 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 dislocation of reinforcing, dowels, and joint devices. 

 
C. Use bonding agent at locations where fresh concrete is placed against hardened or 

partially hardened concrete surfaces. 
 

D. Deposit and spread concrete in a continuous operation between transverse joins or 
in layers of such thickness that no concrete will be placed on concrete that has 
hardened sufficiently to cause the formation of seams or planes of weakness. If 
interrupted for more than 1/2-hour, place a construction joint. Deposit concrete as 
nearly as practical to its final location to avoid segregation. 
 

E. When adjacent pavement lanes are placed in separate pours, do not operate 
equipment on concrete until pavement has attained sufficient strength to carry 
loads without injury. 
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F. Fabricated Bar Mats: Keep mats clean and free from excessive rust, and 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 to adjacent mats. 
 

G. Place concrete in 2 operations; strike off initial pour for entire width of placement 
and to the required depth below finish surface. Lay fabricated bar mats 
immediately in final position. Place top layer of concrete, strike off and screed. 
 

H. Remove and replace portions of bottom layer of concrete that have been placed 
more than 15 minutes without being covered by top layer or use bonding agent if 
acceptable to Engineer. 

 
I. Curbs and Gutters:  Automatic machines may be used for curb and gutter 

placement at Contractor's option. If machine placement is to be used, submit 
revised mix design and laboratory test results that meet or exceed minimums 
specified. Machine placement must produce curbs and gutters to required cross 
sections, line, grades, finish and jointing as specified for formed concrete. If results 
are not acceptable, remove and replace with formed concrete as specified. 

 
3.6  JOINTS 
 

A. Expansion Joints: Provide pre-molded joint filler for expansion joints abutting 
concrete curbs, valve boxes, manholes, structures, walks and other fixed objects, 
unless otherwise indicated. Extend joint fillers full width and depth of joint, not 
less than 1/2 inch or more than 1 inch below finished surface where joint sealer is 
indicated. If no joint sealer, place top of joint filler flush with finished concrete 
surface. Furnish joint fillers in one-piece lengths for full width being placed 
wherever possible. Where more than one length is required, lace or clip joint filler 
sections together. Protect top edge of joint filler during concrete placement with a 
metal cap or other temporary material Remove protection after concrete has been 
placed on both sides of joint. Locate expansion joints at a distance equal to the 
width of the walk/slab. 

 
 For curb, locate expansion joints every 20', at end of a run, at all inlets and radius 

points and at other locations indicated on plans. 
 
B. Filler and Sealants: Sonolastic SL2 sealant or approved equal, submit 

specifications to Engineer for approval. 
 
C. Construction Joints: Place construction joints at end of placements and at locations 

where placement operations are stopped for more than 1/2 hour, except where such 
placements terminate at expansion joints. Located and install construction joints so 
as not to impair strength and appearance of the structure, as acceptable to 
Engineer. 

 
D. Isolation Joints in Slabs-on-Ground: Construct isolation joints in slabs-on-ground 

at points of contact between slabs on ground and vertical surfaces. 
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E. Control Joints: At intervals not greater than half the width of the walk/slab (see 
plans), the concrete shall be scored or saw-cut to a depth equal to one-third (1/3) 
the total depth of the concrete. 

    
3.7 CONCRETE FINISHING 
 

A. After striking-off and consolidating concrete, smooth surface by screeding and 
floating. Use hand methods only where mechanical floating is not possible. Adjust 
floating to compact surface and produce uniform texture. 

 
B. After floating, test surface for trueness with a 10-ft. straightedge. Distribute 

concrete as required to remove surface irregularities, and re-float repaired areas to 
provide a continuous smooth finish. 

 
C. Work edges of slabs, gutters, back top edge of curb, and formed joints with an 

edging tool, and round to 1/2-inch radius, unless otherwise indicated. Eliminate 
tool marks on concrete surface. 

 
D. After completion of floating and when excess moisture or surface sheen has 

disappeared, complete troweling and finish surface as follows: 
 

1. Broom finish by drawing a fine-hair broom across concrete surface 
perpendicular to line of traffic. Repeat operation if required to provide a fine 
line texture acceptable to Engineer. Wash broom clean of excess and dried 
concrete as necessary during finishing operations. 

 
2. On inclined slab surfaces, provide a coarse, non-slip finish by scoring surface 

with a stiff-bristled broom, perpendicular to line of traffic. Wash broom clean 
of excess and dried concrete as necessary during finishing operations. 

 
3. Burlap finish by dragging a seamless strip of damp burlap across concrete, 

perpendicular to line of traffic. Repeat operation to provide a gritty texture 
acceptable to Engineer. 

 
D. Do not remove forms for 24 hours after concrete has been placed. After form 

removal, clean ends of joints and point-up any minor honeycombed areas. Remove 
and replace areas or sections with major defects, as directed by Engineer. 
Plastering will not be permitted on the face of the curb, and any rejected curb, curb 
and gutter or valley gutter shall be removed and replaced without additional 
compensation. 

 
E. Curb Final Finish: All exposed surfaces shall be given a finish while the concrete 

is still green. In general, only a brush finish will be required. For any surface areas, 
however, which are too rough or where other surface defects make additional 
finishing necessary, the Engineer may require that the curb be rubbed to a smooth 
surface with a soft brick or wood block, with water used liberally, Also, if 
necessary, further to provide a suitable surface, the Engineer may require 
additional rubbing, using a thin grout or mortar. 

 
3.8 CURING 
 

A. General:  
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 1. The concrete shall be continuously cured for a period of at least 7 days. 

 Curing shall be commenced after finishing has been completed and as 
 soon as the concrete has hardened sufficiently to permit application of the 
 curing material without marring the surface. Any curing material removed 
 or damaged during the 7 day period shall be replaced immediately. 

 
 2. After forms are removed, the surfaces exposed shall be cured by lacing a 

 berm of moist earth against them or by any of the methods described 
 below, for the remainder of the 7 day curing period. 

 
B. Wet Burlap Method: Burlap, as specified in 925-1, of theF.D.0.T.  specifications, 

shall be placed over the entire exposed surface of the concrete, with sufficient 
extension beyond each side to insure complete coverage. Adjacent strips shall be 
overlapped a minimum of 150 mm (6”). The burlap shall be held securely in place 
such that it will be in continuous contact with the concrete at all times and no earth 
shall be permitted between the burlap surface at laps or between the burlap and the 
concrete. The burlap shall be saturated with water before being placed and shall be 
kept thoroughly wet throughout the curing period. 
 

C. Membrane Curing Compound Method: Clear membrane curing compound or 
white-pigmented curing compound, as specified in 925-2 of the F.D.0.T. 
Specifications, shall be applied by a hand sprayer meeting the requirements of 350-
3.1 0 of the F.D.0.T. Specifications, in a single-coat continuous film at a uniform 
coverage of at least 0.2 L/m2 (1 gallon/200 S.F.). Any cracks, checks or other 
defects appearing in the coating shall be recoated immediately. The curing 
compound shall be thoroughly agitated in the drum prior to application, and during 
application as necessary to prevent settlement of the pigment. 

 
D. Polyethylene Sheeting Method: Polyethylene sheeting, as specified in 925-3 of the 

F.D.O.T. Specifications, shall be placed over the entire exposed surface of the 
concrete, with sufficient extension beyond each side to insure complete coverage. 
Adjacent strips shall be overlapped a minimum of 150 mm (6”). The sheeting shall 
be held securely in place such that it will be in continuous contact with the 
concrete at all times. 

 
3.9 BACKFILLING AND COMPACTION 
 

A. After the concrete has set sufficiently, but not later than 3 days after pouring, the 
spaces in front and back of the curb shall be refilled to the required elevation, with 
suitable material, which shall be placed and thoroughly compacted in layers not 
thicker than 150 mm (6”). 

 
3.10 SURFACE REQUIREMENTS 
 

A. The gutter section of curb and gutter shall be tested with a 3.048 m (10’) 
straightedge laid parallel to the center line of the roadway, and while the concrete 
is still plastic. Straight edging shall be done along the edge of the gutter adjacent to 
the pavement or along other lines on the gutter cross section, as directed by the 
Engineer. Irregularities in excess of 6 mm (1/4”) shall be immediately corrected. 

 
3.11 REPAIRS AND PROTECTIONS 
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A. Repair or replace broken or defective concrete, as directed by Engineer. 

 
B. Drill test cores where directed by Engineer when necessary to determine 

magnitude of cracks or defective areas. Fill drilled core holes in satisfactory 
pavement areas with Portland cement concrete bonded to pavement with epoxy 
adhesive. 

 
C. Protect concrete from damage until acceptance of work. Exclude traffic from 

pavement for at least 14 days after placement. When construction traffic is 
permitted, maintain pavement as clean as possible by removing surface stains and 
spillage as they occur. 

 
D. Sweep concrete pavement and wash fee of stains, dirt, and other foreign material 

just before final inspection. 
 
END OF SECTION 02750 
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SECTION 02760 - GRADED AGGREGATE BASE COURSE 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to in the text by the basic designation only.  The publications shall be the 
most current issue. 

 
 

FLORIDA DEPARTMENT OF TRANSPORTATION (FDOT) 
FDOT SPECIFICATION 204  
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 
ASTM C 117 Materials Finer than 75-Micrometer (No. 200) Sieve in 

Mineral Aggregates by Washing 
ASTM C 136 Sieve Analysis of Fine and Coarse Aggregates 
ASTM D 75 Sampling Aggregates 
ASTM D 1556 Density and Unit Weight of Soil in Place by the Sand-Cone 

Method 
ASTM D 1557 Laboratory Compaction Characteristics of Soil Using 

Modified Effort (56,000 ft-lbf/ft)  
 
1.2   SUBMITTALS 
 

Submit the following test reports:  Materials sieve and particle size analysis 
 
1.3 QUALITY ASSURANCE 
 

A. Codes and Standards:  Comply with FDOT Standard Specifications, latest edition, and with local 
governing regulations if more stringent than herein specified. 
 

B. Testing and Inspection Service: Employ, at the Contractor’s expense, a testing laboratory, 
acceptable to the Architect/Engineer, to perform testing and inspection service for quality control 
testing during base course placement operations. Contractor shall replace materials removed for 
testing purposes. Should any work of materials fail to meet the requirements set forth in the plans 
and specifications, Contractor shall pay for re-testing of same. 

 
 
PART 2   PRODUCTS 
 
2.1   GRADED AGGREGATE 
 

A. Clean, sound durable particles of crushed stone conforming to FDOT SPEC 204. 
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PART 3   EXECUTION 
 
3.1   SURFACE PREPARATION 
 

A.  Clean underlying surface of foreign substances.  Provide adequate grade and line stakes for 
accurate placement and completion of the base course.  Surface shall be of the specified line, 
grade, smoothness and compaction immediately before placement of base materials. 

 
3.2   PLACEMENT AND PROCESSING 
 

A.  Place materials in layers of uniform thickness with an approved spreader. When the compacted 
thickness is specified as 6” or less, the material shall be placed in a single layer. 

 
3.3   COMPACTING AND FINISHING 
 

A.  Compact each layer of base course through full depth to at least 100 percent of the maximum 
laboratory density obtained in accordance with The Modified Proctor Test (ASTM D 1557, 
Method B or D).  Determine in-place density in accordance with ASTM D 1556.  Surface shall 
be smooth, free from waves, and shall not deviate by more than 1/4 inch when tested with a 10 
foot straightedge.  Correct nonconforming areas before applying the next course. Place earth, 
or other approved materials, along the exposed edges of each course to the same height and for 
a width of at least one foot and compact with each course. 

 
1.   Layer Thickness:  A. When the specified compacted thickness of the course is greater than 

6 inches, construct the course in two or more layers.  When the specified compacted 
thickness is 6 inches or less, one course construction may be used. 

 
2.   Maintenance:  Perform additional reworking, mixing, shaping, and compacting necessitated 

by damage from atmospheric conditions, traffic, or other causes.  Ensure that the true grade 
and cross section are maintained, with no rutting or other distortion, and that the base 
meets all requirements at the time the subsequent base course is applied.  Base shall be 
properly drained at all times. 

 
3.4   FIELD QUALITY CONTROL 
 

A.  Supply samples of coarse aggregate and binder material.  Obtain approval for materials and 
select sources well in advance of the time when materials shall be required in the work. 

 
1. Testing 

 
a.    Sieve Analysis: Make sieve and particle size analysis from each sample collected 

during the course of the project.  Tests shall include an analysis of each grade of 
material and an analysis of the combined material representing the blend or mixture.  
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b.   Smoothness Test:  Perform smoothness test with a 10 foot straightedge applied parallel 
with and at right angles to the center line of the finished surface.  Correct surface 
deviations in excess of 1/4 inch by loosening, adding or removing material, reshaping, 
watering, and compacting.  When base course is constructed in more than one layer, 
smoothness requirements apply only to the top layer. 

 
c.   Field Density Tests:  ASTM D 1556.  Perform one field density test for each 500 square 

yards of each layer of base course. 
 

d.   Laboratory Density Tests: ASTM D 1557, Method B or D, for all material. 
 

e. Thickness Tests:  Take at least one depth measurement for each 500 square yards of 
completed base course.  Make depth measurements by test holes, at least 3 inches in 
diameter, through the course.  Where thickness deficiency exceeds 1/2 inch, correct by 
scarifying, adding mixture of proper gradation, reblading, and recompacting.  Where 
measured thickness exceeds 1/2 inch thicker than shown, it shall be considered as the 
indicated or specified thickness plus 1/2 inch for determining the average.  Average 
thickness shall be the average of the depth measurements and shall not underrun the 
thickness shown by more than 1/4 inch. 

 

f. Contamination of Base Material:  If at anytime, the subgrade material should become 
mixed with the base course materials, the Contractor shall, without additional 
compensation, dig out and remove the mixture, reshape and compact the subgrade and 
replace the materials removed with clean base material, which shall be shaped and 
compacted as specified. 

 

g. Cracks and Checks:  If cracks or checks appear in the base, either before or after 
priming, which, in the opinion of the Engineer, would impair the structural efficiency of 
the base, the Contractor shall remove the cracks or checks by rescarifying, reshaping, 
adding base material where necessary and recompacting. 

 
END OF SECTION 02760 
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SECTION 02770 - BITUMINOUS TACK COAT 

 
PART 1   GENERAL 
 
1.1   REFERENCES 
 

The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to in the text by the basic designation only.  The publications shall be the 
most current issue. 

 
AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION 
OFFICIALS (AASHTO) 

 
AASHTO T102 Spot Test of Asphaltic Materials 

 
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 
ASTM D 140 Sampling Bituminous Materials 

 
ASTM D 977 Emulsified Asphalt 

 
ASTM D 2397 Cationic Emulsified Asphalt 

 
1.2   SUBMITTALS 
 

Submit the following in accordance with Section 01 33 00, SHOP DRAWINGS, PRODUCT DATA 
AND SAMPLES 

 
SD-06 Test Reports 

 
Certified test reports:  For emulsified asphalt 

 
1.3   DELIVERY AND STORAGE 
 

Inspect the materials delivered to the site for contamination and damage. Unload and store the 
materials with a minimum of handling. 

 
1.4   WEATHER LIMITATIONS 
 

Apply the tack coat only when the surface is dry.  Apply the tack coat only when the ambient 
temperature is 50 degrees F or above and when the temperature has not been below 35 degrees F for 
12 hours immediately prior to application, unless otherwise directed. 

 
PART 2   PRODUCTS 
 
2.1   MATERIALS 
 

Bituminous material for the tack coat shall be emulsified asphalt. 
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2.1.1   Emulsified Asphalt 
 

ASTM D 977, Type SS-1 or ASTM D 2397, Type CSS-1.  Dilute the emulsified asphalt with equal 
parts of water.  The base asphalt used to manufacture the emulsion shall show a negative spot when 
tested in accordance with AASHTO T102 using standard naphtha. 

 
2.2   CONSTRUCTION EQUIPMENT 
 

Provide equipment dependable and adequate for the purpose intended and properly maintained in 
satisfactory and safe operating condition. Calibrated equipment such as asphalt distributors, scales, 
batching equipment, spreaders and similar equipment, shall have been recalibrated by a calibration 
laboratory within 12 months prior to commencing work. 

 
2.2.1   Bituminous Distributor 
 

The bituminous distributor shall be designed and equipped to distribute the bituminous material 
uniformly at even heat on variable widths of surface at readily determined and controlled rates from 
0.05 to 2.0 gallons per square yard, with a pressure range of 25 to 75 pounds per square inch and with 
an allowable variation not to exceed 5 percent from any specified rate.  Distributor equipment shall 
include a separate power unit for the bitumen pump, full-circulation spray bars, tachometer, pressure 
gages, volume-measuring devices, adequate heaters for heating the materials to the proper application 
temperature, a thermometer for reading the temperature of the tank contents, and a hose and spray 
nozzle attachment suitable for applying bituminous material to spots unavoidably missed by the 
distributor and to areas inaccessible to the distributor.  The distributor shall be equipped to circulate 
and agitate the bituminous material during the heating process. 

 
2.2.2   Heating Equipment for Storage Tanks 
 

The equipment for heating the bituminous material shall be steam, electric, or hot oil heaters.  Steam 
heaters shall consist of steam coils and equipment for producing steam, so designed that the steam 
cannot get into the material.  An armored thermometer with a temperature range from 40 to 400 
degrees F shall be fixed to the tank so that the temperature of the bituminous material may be 
determined at all times. 

 
2.2.3   Brooms and Blowers 
 

Brooms and blowers shall be of the power type suitable for cleaning the surfaces for application of the 
bituminous material. 

 
PART 3   EXECUTION 
 
3.1   PREPARATION OF SURFACE 
 

Immediately before applying the tack coat, remove loose material, dirt, clay, and other objectionable 
material from the surface to be treated by a power broom or blower supplemented with hand brooms.  
After the cleaning operation and prior to the application of the tack coat, inspect the area to be paved 
to determine the fitness of the area to receive the bituminous material. 
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3.2   APPLICATION OF BITUMINOUS MATERIAL 
 

Apply the tack coat when the surface to be treated is dry.  Immediately following the preparation of the 
surface for treatment, apply the bituminous material by means of the bituminous distributor, within the 
limits of temperature specified herein and at a rate of  not less than 0.05 gallon nor more than 0.15 
gallon of diluted emulsion per square yard.  Apply the bituminous material so that uniform distribution 
is obtained over the entire surface to be treated.  Treat lightly coated areas and spots missed by the 
distributor with the bituminous material.  Following the application of bituminous material, allow the 
surface to cure without being disturbed for period of time necessary to permit setting of the tack coat.  
Apply the bituminous tack coat only as far in advance of the placing of the overlying layer as required 
for that day's operation.  Maintain and protect the treated surface from damage until the succeeding 
course of pavement is placed. 

 
3.2.1   Application Temperature for Emulsified Asphalt 
 

Between 75 and 130 degrees F. 
 
3.3   FIELD SAMPLING AND TESTING 
 
3.3.1   Sampling Bituminous Materials 
 

Furnish samples of bituminous materials for testing.  Test in accordance with ASTM D 140. 
 
3.3.2   Bituminous Material Tests 
 

Perform spot test for asphalt in accordance with AASHTO T102 on each shipment. 
 
3.4   TRAFFIC CONTROLS 
 

Keep traffic off surfaces freshly treated with bituminous material. Provide sufficient warning signs and 
barricades so that traffic will not travel over freshly treated surfaces. 

 
END OF SECTION 02770 
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SECTION 02810 – UNDERGROUND IRRIGATION SYSTEM 
 
PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this section. 

 
1.2 DESCRIPTION OF WORK 
 

A. Extent of underground irrigation system is shown on drawings. 
 
1.3 QUALITY ASSURANCE 
 

A. Irrigation work shall be accomplished by a single firm specializing in irrigation work.   
 
B. Manufacturer Qualifications:  Provide underground irrigation system as a complete unit 

produced by acceptable manufacturer, including heads, valves, controls, and accessories.  
Include all items necessary to create a complete, working system. 

 
1.4 SUBMITTALS  
 

A. Product Data:  Submit manufacturers’ technical data and installation instructions for 
underground sprinkler system.  

 
PART 2 – PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS  
 

A. Manufacturer:  Subject to compliance with requirements, provide products of the 
following:  Rain Bird Sprinkler Mfg. Corp. or equal. 

 
2.2 MATERIALS 
 

A. Pressure Pipe:  Comply with following: 
 

1. PVC plastic pipe, ASTM D 1785, Class 200 
 

B. Circuit Pipe (downstream from circuit valves):  Comply with following: 
 
1. PVC plastic pipe, ASTM D 1785, Class 200 

 
C. Pipe Fittings:  Comply with the following: 

 
1. For PVC plastic pipe, ASTM D 2466 socket fitting with ASTM D 2564 solvent 

cement. 
 

D. Valves:  Manufacturer’s standard, of type and size indicated, and as follows: 
 

1. Automatic Circuit Valves:  Globe valves operated by low-power solenoid, 
normally     closed, manual flow adjustment. 
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E. Sprinkler Heads:  Manufacturer’s standard unit as specified, designed to provide uniform 

coverage over entire area of spray shown on drawings at available water pressure, as 
follows: 

 
1. Spray:  Fixed pattern, with screw-type flow adjustment. 
2. Pop-Up Spray:  Fixed pattern, with screw-type flow adjustment and stainless steel 

retraction spring. 
3. Pop-Up Rotary:  Gear drive, full circle and adjustable part circle type. 

      
F. Valve Box:  Precast plastic as specified. 

 
2.3 AUTOMATIC CONTROL SYSTEM 
 

A. General:  Furnish low voltage system manufactured expressly for control of automatic 
circuit valves of underground irrigation systems. 

 
B. Exterior Control Enclosure:  As specified, manufacturer’s standard weatherproof 

enclosure with locking cover, complying with NFPA 70 (National Electric Code). 
 

C. Circuit Control:  Each circuit variable from approximately 5 to 60 minutes.  Include 
switch for manual or automatic operation of each circuit. 

 
D. Timing Device:  Adjustable, 24-hour and 14 day clocks to operate any time of day and 

skip any day in a 14 day period. 
 

1. Allow for manual or semi-automatic operation without disturbing preset 
automatic operation. 

 
PART 3 – EXECUTION 
 
3.1         SYSTEM DESIGN 
 

A. Location of Heads:  Design location is precise.  Make minor adjustments as necessary to 
avoid obstructions. 

 
B. Minimum Water Coverage 

 
1. Turf areas, 100% 
2. Other planting areas, 100% 

 
C. Do not decrease number of heads indicated unless otherwise acceptable to Architect. 

 
3.2 TRENCHING AND BACKFILLING 
 

A. General:  Excavate straight and true with bottom uniformly sloped. 
 

B. Protect existing lawns and plantings.  Remove and replant as necessary to complete 
installation.  Replace damage lawn areas and plants with new to match existing. 

 
C. Trench Depth:  Excavate trenches to a depth of  3” below invert of pipe, unless otherwise 

indicated. 
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D. Minimum Cover:  Provide following minimum cover over top of installed piping 
 

1. Mainline pressure pipe, 18”. 
2. Lateral line pipe, 12”. 

 
E. Backfill:  Backfill with clean material from excavation.  Remove organic material as well 

as rocks and debris larger than 1” diameter.  Place acceptable backfill material in 6” lifts, 
compacting each lift. 

 
F. Existing Lawns:  Where trenching is required across existing lawns, uniformly cut strips 

of sod 6” wider than trench.  Remove sod in rolls of suitable size for handling and keep 
moistened until replanted. 

 
G. Backfill trench to within 6” of finished grade.  Continue fill with acceptable topsoil and 

compact to bring sod even with existing lawn. 
 

H. Replant sod within 3 days after removal, roll and water generously. 
 

I. Reseed and restore to original condition any sod areas not in healthy condition equal to 
adjoining lawns 30 days after replanting. 

 
J. Pavements:  All pipes under pavement will be installed in schedule 40 PVC sleeve with 

diameter at least 2 times diameter of ensleeved pipe. 
 
3.3 INSTALLATION  
 

A. General:  Unless otherwise indicated, comply with requirements of Uniform Plumbing 
Code. 

 
B. Connection to Main:  Connect to water source as shown on Irrigation Plan. 

 
1. Install new tee, valve, and union. 

 
C. Circuit Valves:  Install in valve box, arranged for easy adjustment and removal as 

specified. 
 

1. Provide union on downstream side. 
2. Adjust automatic control valves to provide flow rate of rated operating pressure 

required for each sprinkler circuit. 
 

D. Piping:  Lay pipe on solid subbase, uniformly sloped without humps or depressions. 
 

1. Install PVC pipe in dry weather when temperature is above 40 degrees Fahrenheit 
(4 degrees Celsius) before testing, unless otherwise recommended by 
manufacturer. 

2. Sprinkler Heads:  Flush circuit lines with full head of water and install heads after 
hydrostatic test is completed. 

3. Install lawn heads at manufacturers’ recommended height. 
4. Install shrubbery heads at manufacturers’ recommended heights. 
5. Locate part-circle heads to maintain a minimum distance of 12” from walls and 6” 

from other boundaries, unless otherwise indicated.  In parking areas, maintain a 
minimum distance of 30” from any curbs where parking spaces are located. 
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E. Dielectric Protection:  Use dielectric fittings at connection where pipes of dissimilar metal 
are joined. 

 
3.4 TESTING 
 

A. General:  Notify landscape architect in writing when testing will be conducted.  Conduct 
tests in presence of landscape architect. 

 
B. Hydrostatic Test:  Test water piping and valves, before backfilling trenches, to a 

hydrostatic pressure of not less than 150 psi.  Piping may be tested in sections to expedite 
work.  Remove and repair piping, connections, valves which do not pass hydrostatic 
testing. 

 
C. Operational Testing:  Perform operational testing after hydrostatic testing is completed, 

backfill is in place, and sprinkler heads adjusted to final position. 
 

1. Demonstrate to landscape architect that system meets coverage requirements and 
that automatic controls function properly. 

2. Coverage requirements are based on operation of one circuit at a time. 
 

D. After completion of grading, seeding or sodding, and rolling of grass areas, carefully 
adjust lawn sprinkler heads so they will be flush with or not more than one-half inches 
above finish grade. 

 
3.5 MAINTENANCE 
 

A. The contractor shall maintain, inspect, adjust, monitor, and repair the irrigation system 
until 60 days after substantial completion of the project in a manner which will ensure 
continued operation. 

 
 
END OF SECTION 02810 
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SECTION 015639 - TEMPORARY TREE AND PLANT PROTECTION 

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 general protection and pruning of existing trees and plants that are affected by 
execution of the Work, whether temporary or permanent construction. 

B. Related Requirements: 

1. Section 015000 "Temporary Facilities and Controls" for temporary site fencing. 
2. Section 311000 "Site Clearing" for removing existing trees and shrubs. 

1.3 DEFINITIONS 

A. Caliper: Diameter of a trunk measured by a diameter tape at a height 6 inches (150 mm) above 
the ground for trees up to and including 4-inch (100-mm) size at this height and as measured at 
a height of 12 inches (300 mm) above the ground for trees larger than 4-inch (100-mm) size. 

B. DBH: Diameter breast height; diameter of a trunk as measured by a diameter tape at a height 54 
inches (1372 mm) above the ground line. 

C. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other 
vegetation to be protected during construction and indicated on Drawings. 

D. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected 
during construction and defined by a circle concentric with each tree with a radius 1.5 times the 
diameter of the drip line unless otherwise indicated. 

E. Vegetation: Trees, shrubs, groundcovers, grass, and other plants. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review methods and procedures related to temporary tree and plant protection including, 
but not limited to, the following: 

a. Tree-service firm's personnel, and equipment needed to make progress and avoid 
delays. 

b. Quality-control program. 



St. Andrews School        TEMPORARY TREE AND PLANT PROTECTION 015639 - 2 
 

c. Coordination of Work and equipment movement with the locations of protection 
zones. 

d. Trenching by hand or with air spade within protection zones. 
e. Field quality control. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and locations of protection-zone fencing and signage, 
showing relation of equipment-movement routes and material storage locations with 
protection zones. 

2. Detail fabrication and assembly of protection-zone fencing and signage. 
3. Indicate extent of trenching by hand or with air spade within protection zones. 

C. Samples: For each type of the following: 
 

1. Protection-Zone Fencing: Assembled Samples of manufacturer's standard size made from 
full-size components. 

1.6 OWNER PROVIDED VENDOR 

A. Owner shall provide certified arborist to trim, prop, feed and otherwise maintain protected trees 
during construction. 

1.7 FIELD CONDITIONS 

A. The following practices are prohibited within protection zones: 

1. Storage of construction materials, debris, or excavated material. 
2. Moving or parking vehicles or equipment. 
3. Foot traffic. 
4. Erection of sheds or structures. 
5. Impoundment of water. 
6. Excavation or other digging unless otherwise indicated. 
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated. 

B. Do not direct vehicle or equipment exhaust toward protection zones. 

C. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones and 
organic mulch. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Backfill Soil: Stockpiled soil mixed with planting soil of suitable moisture content and granular 
texture for placing around tree; free of stones, roots, plants, sod, clods, clay lumps, pockets of 
coarse sand, concrete slurry, concrete layers or chunks, cement, plaster, building debris, and 
other extraneous materials harmful to plant growth. 

B. Protection-Zone Fencing: Fencing fixed in position and meeting the following requirements: 

1. Chain-Link Protection-Zone Fencing: Galvanized-steel fencing fabricated from minimum 
2-inch (50-mm) opening, 0.148-inch- (3.76-mm-) diameter wire chain-link fabric; with 
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 and 0.177-inch- (4.5-mm-) 
diameter bottom tension wire; with tie wires, hog ring ties, and other accessories for a 
complete fence system. 

a. Height: 72 inches (1800 mm). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Erosion and Sedimentation Control: Examine the site to verify that temporary erosion- and 
sedimentation-control measures are in place. Verify that flows of water redirected from 
construction areas or generated by construction activity do not enter or cross protection zones. 

B. Prepare written report, endorsed by arborist or other qualified professional, listing conditions 
detrimental to tree and plant protection. 

3.2 PREPARATION 

A. Locate and clearly identify trees, shrubs, and other vegetation to remain. Tie a 1-inch (25-mm) 
blue vinyl tape around each tree trunk at 54 inches (1372 mm) above the ground. 

B. Protect tree root systems from damage caused by runoff or spillage of noxious materials while 
mixing, placing, or storing construction materials. Protect root systems from ponding, eroding, 
or excessive wetting caused by dewatering operations. 

3.3 PROTECTION ZONES 

A. Protection-Zone Fencing: Install protection-zone fencing along edges of protection zone before 
materials or equipment are brought on the site and construction operations begin in a manner 
that will prevent people from easily entering protected areas except by entrance gates. Construct 
fencing so as not to obstruct safe passage or visibility at vehicle intersections where fencing is 
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located adjacent to pedestrian walkways or in close proximity to street intersections, drives, or 
other vehicular circulation. 

1. Chain-Link Fencing: Install to comply with ASTM F 567 and with manufacturer's written 
instructions. 

2. Posts: Set or drive posts into ground one-third the total height of the fence without 
concrete footings. Where a post is located on existing paving or concrete to remain, 
provide appropriate means of post support acceptable to Architect. 

3. Access Gates: Install at least one per protection area; adjust to operate smoothly, easily, 
and quietly; free of binding, warp, excessive deflection, distortion, nonalignment, 
misplacement, disruption, or malfunction throughout entire operational range. Confirm 
that latches and locks engage accurately and securely without forcing or binding. 

B. Maintain protection zones free of weeds and trash. 

C. Maintain protection-zone fencing in good condition as acceptable to Architect and Landscape 
Architect and remove when construction operations and signage are complete and equipment 
has been removed from the site. 

1. Do not remove protection-zone fencing, even temporarily, to allow deliveries or 
equipment access through the protection zone. 

3.4 EXCAVATION 

A. General: Excavate at edge of protection zones and for trenches indicated within protection 
zones according to requirements in Section 312000 "Earth Moving" unless otherwise indicated. 

B. Trenching within Protection Zones: Where utility trenches are required within protection zones, 
excavate under or around tree roots by hand or with air spade, or tunnel under the roots by 
drilling, auger boring, or pipe jacking. Do not cut main lateral tree roots or taproots; cut only 
smaller roots that interfere with installation of utilities. Cut roots as required for root pruning. If 
excavating by hand, use narrow-tine spading forks to comb soil and expose roots. 

C. Redirect roots in backfill areas where possible. If encountering large, main lateral roots, expose 
roots beyond excavation limits as required to bend and redirect them without breaking. If 
encountered immediately adjacent to location of new construction and redirection is not 
practical, cut roots approximately 3 inches (75 mm) back from new construction and as required 
for root pruning. 

D. Do not allow exposed roots to dry out before placing permanent backfill. Provide temporary 
earth cover or pack with peat moss and wrap with burlap. Water and maintain in a moist 
condition. Temporarily support and protect roots from damage until they are permanently 
relocated and covered with soil. 

3.5 ROOT PRUNING 

A. Prune tree roots that are affected by temporary and permanent construction. Prune roots as 
follows: 
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1. Cut roots manually by digging a trench and cutting exposed roots with sharp pruning 
instruments; do not break, tear, chop, or slant the cuts. Do not use a backhoe or other 
equipment that rips, tears, or pulls roots. 

2. Cut Ends: Do not paint cut root ends  
3. Temporarily support and protect roots from damage until they are permanently redirected 

and covered with soil. 
4. Cover exposed roots with burlap and water regularly. 
5. Backfill as soon as possible according to requirements in Section 312000 "Earth 

Moving." 

B. Root Pruning at Edge of Protection Zone: Prune tree roots 12 inches (300 mm) outside of the 
protection zone by cleanly cutting all roots to the depth of the required excavation. 

C. Root Pruning within Protection Zone: Clear and excavate by hand or with air spade to the depth 
of the required excavation to minimize damage to tree root systems. If excavating by hand, use 
narrow-tine spading forks to comb soil to expose roots. Cleanly cut roots as close to excavation 
as possible. 

3.6 CROWN PRUNING 

A. Prune branches that are affected by temporary and permanent construction. Prune branches 
under direction of arborist. 

1. Prune to remove only injured, broken, dying, or dead branches unless otherwise 
indicated. Do not prune for shape unless otherwise indicated. 

2. Do not remove or reduce living branches to compensate for root loss caused by damaging 
or cutting root system. 

3. Pruning Standards: Prune trees according to ANSI A300 (Part 1 

B. Unless otherwise directed by arborist and acceptable to Architect, do not cut tree leaders. 

C. Cut branches with sharp pruning instruments; do not break or chop. 

D. Do not paint or apply sealants to wounds. 

E. Provide subsequent maintenance pruning during Contract period as recommended by arborist. 

F. Chip removed branches and dispose of off-site. 

3.7 REGRADING 

A. Lowering Grade: Where new finish grade is indicated below existing grade around trees, slope 
grade beyond the protection zone. Maintain existing grades within the protection zone. 

B. Lowering Grade within Protection Zone: Where new finish grade is indicated below existing 
grade around trees, slope grade away from trees as recommended by arborist unless otherwise 
indicated. 

1. Root Pruning: Prune tree roots exposed by lowering the grade. Do not cut main lateral 
roots or taproots; cut only smaller roots. Cut roots as required for root pruning. 
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C. Raising Grade: Where new finish grade is indicated above existing grade around trees, slope 
grade beyond the protection zone. Maintain existing grades within the protection zone. 

D. Minor Fill within Protection Zone: Where existing grade is 2 inches (50 mm) or less below 
elevation of finish grade, fill with backfill soil. Place backfill soil in a single uncompacted layer 
and hand grade to required finish elevations. 

3.8 FIELD QUALITY CONTROL 

A. Inspections: Engage a qualified arborist to direct plant-protection measures in the vicinity of 
trees, shrubs, and other vegetation indicated to remain and to prepare inspection reports. 

3.9 REPAIR AND REPLACEMENT 

A. General: Repair or replace trees, shrubs, and other vegetation indicated to remain or to be 
relocated 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 according to 

arborist's written instructions. 
3. Replace trees and other plants that cannot be repaired and restored to full-growth status, 

as determined by Architect and Landscape Architect. 

B. Trees: Remove and replace trees indicated to remain that are more than 25 percent dead or in an 
unhealthy condition before the end of the corrections period or are damaged during construction 
operations that Architect and Landscape Architect determines are incapable of restoring to 
normal growth pattern. 

1. Small Trees: Provide new trees of same size and species as those being replaced for each 
tree that measures 10 inches (150 mm) or smaller in caliper size. 

2. Large Trees: Provide as many new tree(s) of 10-12inch (150-mm) caliper size to total the 
caliper size for each tree being replaced that measures more than 10 inches (150 mm) in 
caliper size. 

a. Species: Live Oak-Quercus Virginiana. 

3. Plant and maintain new trees as specified in Section 329300 "Plants." 

3.10 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal: Remove excess excavated material, displaced trees, trash, and debris and legally 
dispose of them off Owner's property. 

END OF SECTION 015639 
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SECTION 129300 - SITE FURNISHINGS 

 

PART 1  GENERAL 

 

1.01 SECTION INCLUDES 

A. Fixed exterior benches, backed. 

B. Fixed exterior tables and benches. 

C. Fixed exterior trash receptacles. 

D. Fixed exterior bike racks. 

E.  Fixed exterior drinking fountains. 

F. Bollards. 

D.  Fixed exterior playground equipment. 

 

 

1.02 RELATED REQUIREMENTS 

A. Section 32 13 13 - Portland Cement Concrete Paving:  Mounting surface for furnishings. 

B. Section 03 30 00 - Cast-in-Place Concrete:  Mounting material for foundations. 

 

1.03 SUBMITTALS 

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures. 

B. Product Data:  Manufacturer's data sheets on each product to be used, including: 

1. Preparation instructions and recommendations. 

2. Storage and handling requirements and recommendations. 

3. Installation methods. 

C. Shop Drawings:  Indicate size, shape, and dimensions, including clearances from adjacent 
walls, doors, and obstructions. 

D. Shop Drawings:  Indicate foundation including materials and reinforcing, grade elevation, 
relationship to other built elements. Mounting methods to foundations.  Playground equipment 
shall have engineered shop drawings. 

E. Verification Samples:  For each finish product specified, color chip verifying Architect's color 
selection. 

 

1.04 DELIVERY, STORAGE, AND HANDLING 

A. Store products in manufacturer's unopened packaging until ready for installation. 

B. Handle racks with sufficient care to prevent scratches and other damage to the finish. 

 

PART 2  PRODUCTS 

 

2.01 FIXED EXTERIOR BACKED BENCHES 

A. Manufacturer:  Sitescapes, Inc., sitescapesonline.com 
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B. Model:  6’ Cityview vertical Strap with Arched Back and Center Armrest. 

C. Frame:  Aluminum Color:  Onyx Black Duracoat. 

D. Mounting:  Surface Mount on Reinforced cast-in-place concrete foundation. 

E. Attachment Bolts:  Provided with product to suit mounting condition.  Finished to match frame. 

F. Quantities: - Refer to the Landscape drawings for locations. 

 

2.03 FIXED EXTERIOR TRASH RECEPTACLES 

A. Manufacturer:  Sitescapes, Inc., sitescapesonline.com 

B. Model:  36 Gallon, Cityview Vertical Strap Receptacle with Side Door/Lock and Dome  Top 

C. Frame:  Aluminum Color:  Onyx Black Duracoat. 

D. Mounting:  Surface Mount on Reinforced cast-in-place concrete foundation. 

E. Attachment Bolts:  Provided with product to suit mounting condition.  Finished to match frame. 

F. Quantities: - Refer to the Landscape drawings for locations. 

 

2.04 FIXED EXTERIOR BIKE RACKS 

A. Manufacturer:  Sitescapes, Inc., sitescapesonline.com 

B. Model:  36 Gallon, Cityview Vertical Strap Receptacle with Side Door/Lock and Dome  Top 

C. Frame:  Aluminum Color:  Onyx Black Duracoat. 

D. Mounting:  Surface Mount on Reinforced cast-in-place concrete foundation. 

E. Attachment Bolts:  Provided with product to suit mounting condition.  Finished to match frame. 

F. Quantities: - Refer to the Landscape drawings for locations. 

 

2.05 FIXED EXTERIOR DRINKING FOUNTAINS 

A. Manufacturer:  Elkay, 1-800-476-4106 

B. Model:  Outdoor EZH20 Bottle Filling Station, Non-Filtered and Non-Refridgerated Bi-Level 
Pedestal with Pet Station, LK4420BF1UDBFRKBLK 

C. Color:  Black 

D. Mounting:  Surface Mount on Reinforced cast-in-place concrete foundation. 

E. Attachment Bolts:  Provided with product to suit mounting condition.  Finished to match frame. 

F. Quantities: - Refer to the Landscape drawings for locations. 

 

2.06 BOLLARDS 

A. Manufacturer:  Reliance Foundry, info@reliance-foundry.com 

B. Model:  Decorative Bollard, Flutted Post, Spherical Top, R-7530-AL 

C. Frame:  Aluminum Color:  Powder Coat Black. 

D. Mounting:  Surface Mount on Reinforced cast-in-place concrete foundation. 

E. Attachment Bolts:  Provided with product to suit mounting condition.  Finished to match frame. 

F. Quantities: - Refer to the Landscape drawings for locations. 
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PART 3  EXECUTION 

 

3.01 EXAMINATION 

A. Examine surfaces to receive products. 

B. If substrate preparation is the responsibility of another installer, notify Architect of 
unsatisfactory preparation before proceeding. 

C. Do not begin installation until unsatisfactory substrates have been properly repaired. 

 

3.02 PREPARATION 

A. Ensure surfaces to receive products are clean, flat, and level. 

 

3.03 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install products level, plumb, square, and correctly located as indicated on the drawings. 

C. In-Ground Anchor Installation:  

1. Prepare holes in size according to manufacturer’s instructions.  

2. Place anchoring bolts through the holes in the pipe.   

3. Lower product into holes, ensuring the bottom of posts are at least 1-1/2 inch from the 
ground. 

4. Pour concrete and level product. 

5. Support until dry. 

D. Surface Flange Installation:  Anchor product securely in place with anchor bolts provided by 
manufacturer.  Avoid damage to bolt finish.  Touch-up only as necessary. 

 

3.04 CLEANING 

A. Clean installed work to like-new condition.  Do not use cleaning materials or methods that 
could damage finish. 

 

3.05 PROTECTION 

A. Protect installed products until completion of project. 

B. Touch-up, repair or replace damaged products before Substantial Completion. 

 

END OF SECTION 
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SECTION 32 14 00 

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. Concrete pavers set in aggregate setting beds. 

B. Related Requirements: 
1. Section 321313 "Concrete Paving" for cast-in-place concrete curbs and gutters 

serving as edge restraints for unit pavers. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For materials other than water and aggregates. 

B. Product Data: For the following: 

1. Pavers. 

C. Sieve Analyses: For aggregate setting-bed materials, according to ASTM C 136. 

D. Samples for Initial Selection: For each type of unit paver indicated. 

E. Samples for Verification: For full-size units of each type of unit paver indicated.  

1.5 INFORMATIONAL SUBMITTALS 

A. Adhesion and Compatibility Test Reports: From latex-additive manufacturer for mortar and 
grout containing latex additives. 
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B. 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. 

C. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified 
testing agency, for unit pavers, indicating compliance with requirements. 

1. For solid interlocking paving units, include test data for freezing and thawing according 
to ASTM C 67. 

1.6 QUALITY ASSURANCE 

A. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for materials and execution. 

1. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.7 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. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store pavers on elevated platforms in a dry location. If units are not stored in an enclosed 
location, cover tops and sides of stacks with waterproof sheeting, securely tied. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not 
use cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be maintained and 
contamination avoided. 

1.9 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. 
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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. Concrete Pavers:  
1. Unilock Pavers 

a. Thickness: As noted on plan documents 
b. Color: As noted on plan documents 
c. Shape: As noted on plan documents 

2. 4x8 Belgard Pavers 
a. Thickness: As noted on plan documents 
b. Color: As noted on plan documents 
c. Shape: As noted on plan documents 

3. 12x12 Belgard Pavers 
a. Thickness: As noted on plan documents 
b. Color: As noted on plan documents 
c. Shape: As noted on plan documents 

2.3 CURBS AND EDGE RESTRAINTS 

 

A. Job-Built Concrete Edge Restraints: Comply with requirements in Section 033000 "Cast-in-
Place Concrete" for normal-weight, air-entrained, ready-mixed concrete with minimum 28-day 
compressive strength of 3000 psi (20 MPa). 

2.4 ACCESSORIES 

A. Cork Joint Filler: Preformed strips complying with ASTM D 1752, Type II. 

B. Compressible Foam Filler: Preformed strips complying with ASTM D 1056, Grade 2A1. 

2.5 AGGREGATE SETTING-BED MATERIALS 

A. Graded Aggregate for Subbase: Sound, crushed stone or gravel complying with ASTM D 448 

for Size No. 57. 

B. 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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C. Sand for Joints: Fine, sharp, washed, natural sand or crushed stone with 100 percent passing 
No. 16 (1.18-mm) sieve and no more than 10 percent passing No. 200 (0.075-mm) sieve. 

1. Provide sand of color needed to produce required joint color. White mason sand. 

D. Separation Geotextile: 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 (0.250-mm) 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. 

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. Where unit paving is to be installed over waterproofing, examine waterproofing installation, 
with waterproofing Installer present, for protection from paving operations, including areas 
where waterproofing system is turned up or flashed against vertical surfaces. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove substances from concrete substrates that could impair mortar bond, including curing 
and sealing compounds, form oil, and laitance. 

B. Sweep concrete substrates to remove dirt, dust, debris, and loose particles. 

C. Proof-roll prepared subgrade according to requirements in Section 312000 "Earth Moving" to 
identify soft pockets and areas of excess yielding. Proceed with unit paver installation only after 
deficient subgrades have been corrected and are ready to receive subbase and base course for 
unit pavers. 

3.3 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. 
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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. 

1. For concrete pavers, a block splitter may be used. 

D. Joint Pattern: As indicated. 

E. Tolerances: Do not exceed 1/32-inch (0.8-mm) unit-to-unit offset from flush (lippage) or 1/8 
inch in 10 feet (3 mm in 3 m) from level, or indicated slope, for finished surface of paving. 

F. Expansion and Control Joints: Provide cork joint filler at locations and of widths indicated. 
Install joint filler before setting pavers. Make top of joint filler flush with top of pavers. 

G. Provide edge restraints as indicated. Install edge restraints before placing unit pavers. 
1. Install job-built concrete edge restraints to comply with requirements in Section 033000 

"Cast-in-Place Concrete." 

3.4 AGGREGATE SETTING-BED APPLICATIONS 

A. Compact soil subgrade uniformly to at least 95 percent of ASTM D 698 laboratory density. 

B. Proof-roll prepared subgrade to identify soft pockets and areas of excess yielding. Excavate soft 
spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by 
Architect, and replace with compacted backfill or fill as directed. 

C. Place separation geotextile over prepared subgrade, overlapping ends and edges at least 12 
inches (300 mm). 

D. Place aggregate base, compact by tamping with plate vibrator, and screed to depth indicated. 

E. Place leveling course and screed to a thickness of +/- 1 inch(25 to 38 mm), taking care that 
moisture content remains constant and density is loose and uniform until pavers are set and 
compacted. 

F. Set pavers with a minimum joint width of 1/16 inch (1.5 mm) and a maximum of 1/8 inch (3 
mm), being careful not to disturb leveling base. If pavers have spacer bars, place pavers hand 
tight against spacer bars. Use string lines to keep straight lines.  

1. When installation is performed with mechanical equipment, use only unit pavers with 
spacer bars on sides of each unit. 

G. Vibrate pavers into leveling course with a low-amplitude plate vibrator capable of a 3500- to 
5000-lbf (16- to 22-kN) compaction force at 80 to 90 Hz. Use vibrator with neoprene mat on 
face of plate or other means as needed to prevent cracking and chipping of pavers. Perform at 
least three passes across paving with vibrator. 

1. Compact pavers when there is sufficient surface to accommodate operation of vibrator, 
leaving at least 36 inches (900 mm) of uncompacted pavers adjacent to temporary edges. 
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2. Before ending each day's work, compact installed concrete pavers except for 36-inch 
(900-mm) width of uncompacted pavers adjacent to temporary edges (laying faces). 

3. As work progresses to perimeter of installation, compact installed pavers that are adjacent 
to permanent edges unless they are within 36 inches (90 mm) of laying face. 

4. Before ending each day's work and when rain interrupts work, cover pavers that have not 
been compacted and cover leveling course on which pavers have not been placed with 
nonstaining plastic sheets to protect them from rain. 

H. Spread dry sand and fill joints immediately after vibrating pavers into leveling course. Vibrate 
pavers and add sand until joints are completely filled, then remove excess sand. Leave a slight 
surplus of sand on the surface for joint filling. 

I. Do not allow traffic on installed pavers until sand has been vibrated into joints. 

J. Repeat joint-filling process 30 days later. 

3.5 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. 

1. Remove temporary protective coating as recommended by coating manufacturer and as 
acceptable to paver and grout manufacturers. 

2. Do not allow protective coating to enter floor drains. Trap, collect, and remove coating 
material. 

END OF SECTION 321400 
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SECTION 328400 - PLANTING IRRIGATION 

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. Piping. 
2. Encasement for piping. 
3. Manual valves. 
4. Pressure-reducing valves. 
5. Automatic control valves. 
6. Automatic drain valves. 
7. Transition fittings. 
8. Miscellaneous piping specialties. 
9. Sprinklers. 
10. Quick couplers. 
11. Controllers. 
12. Boxes for automatic control valves. 

1.3 DEFINITIONS 

A. Circuit Piping: Downstream from control valves to sprinklers, specialties, and drain valves. 
Piping is under pressure during flow. 

B. Drain Piping: Downstream from circuit-piping drain valves. Piping is not under pressure. 

C. Main Piping: Downstream from point of connection to water distribution piping to, and 
including, control valves. Piping is under water-distribution-system pressure. 

D. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or 
for remote-control, signaling power-limited circuits. 

1.4 PERFORMANCE REQUIREMENTS 

A. Irrigation zone control shall be automatic operation with controller and automatic control 
valves. 
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B. Location of Sprinklers and Specialties: Design location is approximate. Make minor 
adjustments necessary to avoid plantings and obstructions such as signs and light standards. 
Maintain 100 percent irrigation coverage of areas indicated. 

C. Minimum Working Pressures: The following are minimum pressure requirements for piping, 
valves, and specialties unless otherwise indicated: 

1. Point of Connection: 90 psi 

2. Head Pressure: 30 psi (1380 kPa). 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include rated capacities, operating 
characteristics, and furnished specialties and accessories. 

B. Wiring Diagrams: For power, signal, and control wiring. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Field quality-control reports. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For sprinklers, isolation valves, and automatic control 

valves,  to include in operation and maintenance manuals. 

B. Provide the following attic stock: 
1. Sprinkler heads: 3 for each type 
2. Electric control valves: 2  
3. Solenoids:  3 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: Company must have three years of experience installing systems of 
similar size and complexity.  Company must have qualified superintended on-site at all times 
who has minimum three years’ experience installing irrigation systems of similar size and 
complexity. 

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. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending. 
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B. Contractor is responsible for storage and security of all materials stored on site. 

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 Owner no fewer than five days in advance of proposed interruption of water 
service. 

2. Do not proceed with interruption of water service without Owner's written permission. 

PART 2 - PRODUCTS 

2.1 PIPES, TUBES, AND FITTINGS 

A. Comply with requirements in the piping schedule for applications of pipe, tube, and fitting 
materials, and for joining methods for specific services, service locations, and pipe sizes. 

B. PVC Pipe, Pressure Rated: ASTM D 2241, PVC 1120 compound, SDR 21 class 200. 

1. PVC Socket Fittings: ASTM D 2467, Schedule 80. 
2. PVC Socket Unions: Construction similar to MSS SP-107, except both headpiece and 

tailpiece shall be PVC with socket or threaded ends. 

2.2 PIPING JOINING MATERIALS 

A. Solvent Cements for Joining PVC Piping: ASTM D 2564. Include primer according to 
ASTM F 656. 

2.3 PRESSURE-REDUCING VALVES 

A. Water Regulators: 
1. As indicated on the drawings. 

B. Water Control Valves: 

1. As indicated on the drawings. 

2.4 AUTOMATIC CONTROL VALVES 

A. Plastic, Automatic Control Valves: 

1. As indicated on the drawings. 
2. Description: Molded-plastic body, normally closed, diaphragm type with manual-flow 

adjustment, and operated by 24-V ac solenoid. 

http://www.specagent.com/LookUp/?ulid=5318&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5318&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5318&mf=04&src=wd
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2.5 AUTOMATIC DRAIN VALVES 

A. Description: Spring-loaded-ball type of corrosion-resistant construction and designed to open 
for drainage if line pressure drops below 2-1/2 to 3 psig (17 to 20 kPa). 

2.6 TRANSITION FITTINGS 

A. General Requirements: Same size as, and with pressure rating at least equal to and with ends 
compatible with, piping to be joined. 

2.7 SPRINKLERS 

A. General Requirements: Designed for uniform coverage over entire spray area indicated at 
available water pressure. 

B. Plastic, Pop-up, Gear-Drive Rotary Sprinklers: 

C. As indicated on the drawings.  Plastic, Surface, Pop-up Spray Sprinklers: 

1. As indicated on the drawings. 

D. Plastic, Pop-up Spray Sprinklers: 
1. As indicated on the drawings. 

E. Plastic Flood Bubblers: 

1. As indicated on the drawings. 

2.8 CONTROLLERS 

A. Connect wiring to existing. 

2.9 BOXES FOR AUTOMATIC CONTROL VALVES 

A. Plastic Boxes: 
1. Description: Box and cover, with open bottom and openings for piping; designed for 

installing flush with grade. 

a. Size: As required for valves and service. 
b. Shape: As required for valves and service. 
c. Sidewall Material: PE. 
d. Cover Material: PE. 

1) Lettering: "VALVE BOX” 

http://www.specagent.com/LookUp/?ulid=5318&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5318&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5318&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5318&mf=04&src=wd
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PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Section 31 2000 "Earth Moving." 

B. Provide minimum cover over top of underground piping according to the following: 

1. Irrigation Main Piping: Minimum depth of 30 inches (900 mm) below finished grade, or 
not less than 18 inches (450 mm) below average local frost depth, whichever is deeper. 

2. Circuit Piping: 12 inches (300 mm). 
3. Drain Piping: 12 inches (300 mm). 
4. Sleeves: 36 inches under roadways. 

3.2 PREPARATION 

A. Set stakes to identify locations of proposed irrigation system. Obtain Landscape 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 NPS 2 
(DN 50) or smaller pipe connection. 

G. Install flanges adjacent to valves and to final connections to other components with NPS 2-1/2 
(DN 65) or larger pipe connection. 

H. Lay piping on solid subbase, uniformly sloped without humps or depressions. 

I. Install ductile-iron piping according to AWWA C600. 

J. Install PVC piping in dry weather when temperature is above 40 deg F (5 deg C). Allow joints 
to cure at least 24 hours at temperatures above 40 deg F (5 deg C) before testing. 

K. Install piping in sleeves under parking lots, roadways, and sidewalks. 

L. Install sleeves made of Schedule 40 PVC pipe and socket fittings, and solvent-cemented joints. 
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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. 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 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. 

B. Pressure-Reducing Valves: Install in boxes for automatic control valves or aboveground 
between shutoff valves. 

C. Drain Valves: Install in underground piping in boxes for automatic control valves. 

3.6 SPRINKLER INSTALLATION 

A. Install sprinklers after hydrostatic test is completed. 

B. Install sprinklers at manufacturer's recommended heights. 

C. Locate part-circle sprinklers to maintain a minimum distance of 4 inches (100 mm) from walls 
and 4 inches (50 mm) from other boundaries unless otherwise indicated. 
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3.7 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION 

A. Equipment Mounting: Install exterior wall-mounted devices on exterior wall in specific location 
approved by Owner and Landscape Architect. 

1. Place and secure anchorage devices. Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded.   

2. Install anchor bolts to elevations required for proper attachment to supported equipment. 
3. All wiring extending above grade to controller shall be in conduit and securely neatly to 

wall. 

B. Install control cable in same trench as irrigation piping 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 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. 

3.10 STARTUP SERVICE 

A. 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. 
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3.11 ADJUSTING 

A. Adjust settings of controllers. 

B. Adjust automatic control valves to provide flow rate at rated operating pressure required for 
each sprinkler circuit. 

C. Adjust sprinklers and devices, except those intended to be mounted aboveground, so they will 
be flush with, or not more than 1/2 inch (13 mm) above, finish grade. 

3.12 CLEANING 

A. Flush dirt and debris from piping before installing sprinklers and other devices. 

3.13 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain automatic control 

valves and controllers. 

3.14 PIPING SCHEDULE 

A. Install components having pressure rating equal to or greater than system operating pressure. 

B. Piping in control-valve boxes and aboveground may be joined with flanges or unions instead of 
joints indicated. 

C. Underground irrigation main piping shall be following: 
 
1. SDR 21, PVC, pressure-rated pipe class 200; PVC socket fittings; and solvent-cemented 

joints. 

D. Circuit piping shall be the following: 
1. SDR 21, PVC, pressure-rated pipe class 200; PVC socket fittings; and solvent-cemented 

joints. 

3.15 VALVE SCHEDULE 

A. Underground, Shutoff-Duty Valves: Use the following: 

1. As indicated on the drawings. 

B. Drain Valves: 
1. As Indicated on the drawings. 

END OF SECTION 328400 
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SECTION 329113 - SOIL PREPARATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes fine grading and planting soils specified by composition of the mixes. 

B. Related Requirements: 

1. Section 311000 Site Clearing for topsoil stripping and stockpiling. 

1.2 DEFINITIONS 

A. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified 
as specified with soil amendments and perhaps fertilizers to produce a soil mixture best for 
plant growth. 

B. Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or the top 
surface of a fill or backfill before planting soil is placed. 

C. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally 
occurring soil profile, typified by less than 1 percent organic matter and few soil organisms. 

D. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, 
surface soil is typically called "topsoil"; but in disturbed areas such as urban environments, the 
surface soil can be subsoil. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each bulk-supplied material in sealed containers labeled with content, source, and 
date obtained; providing an accurate representation of composition, color, and texture. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 
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1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: An independent, state-operated, or university-operated 
laboratory; experienced in soil science, soil testing, and plant nutrition; with the experience and 
capability to conduct the testing indicated; and that specializes in types of tests to be performed. 

PART 2 - PRODUCTS 

2.1 PLANTING SOILS SPECIFIED BY COMPOSITION 

A. Planting-Soil Type Existing, on-site surface soil; modified to produce viable planting soil. 
Blend existing, on-site surface soil with the soil amendments and fertilizers to produce planting 
soil as recommendation by testing laboratory for plant types specified. 

2.2 INORGANIC SOIL AMENDMENTS 

A. Lime: ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium 
carbonate equivalent and as follows: 

B.  
1. Class: O, with a minimum of 95 percent passing through a No. 8 (2.36-mm) sieve and a 

minimum of 55 percent passing through a No. 60 (0.25-mm) sieve. 
2. Form: Provide lime in form of ground dolomitic limestone. 

C. Iron Sulfate: Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent 
sulfur. 

D. Perlite: Horticultural perlite, soil amendment grade. 

E. Agricultural Gypsum: Minimum 90 percent calcium sulfate, finely ground with 90 percent 
passing through a No. 50 (0.30-mm) sieve. 

F. Sand: Clean, washed, natural or manufactured, free of toxic materials, and according to 
ASTM C 33/C 33M 

2.3 ORGANIC AMENDMENTS 

A. Mushroom Compost:  Locally produced compost. 

2.4 FERTILIZERS 

A. Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of 
fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea 
formaldehyde, phosphorous, and potassium in the following composition: 
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1. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil 
reports from a qualified testing agency. 

B. Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble 
nitrogen, phosphorus, and potassium in the following composition: 
1. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil 

reports from a qualified testing agency. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Place planting soil or topsoil to a depth of six (6) inches in exterior planting areas after 
subgrading is complete.  Planting beds in interior courtyards of Building 7 and 8 shall have 
planting soil placed to a depth of fourteen (14) inches minimum after subgrading is complete 
and subsurface and surface drainage is installed. 

B. 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 deposited in planting soil. 

3.2 BLENDING PLANTING SOIL IN PLACE 

A. General: Mix amendments with in-place, unamended soil to produce required planting soil. Do 
not apply materials or till if existing soil or subgrade is frozen, muddy, or excessively wet. 

B. Preparation: Till unamended, existing soil in planting areas to a minimum depth of 6 inches 
(150 mm) Remove stones larger than 2 inches (50 mm) in any dimension and sticks, roots, 
rubbish, and other extraneous matter and legally dispose of them off Owner's property. 

C. Mixing: Apply soil amendments and fertilizer, if required, evenly on surface, and thoroughly 
blend them into full depth of unamended, in-place soil to produce planting soil. 

 
1. Mix lime and sulfur, if recommended by soil tests,with dry soil before mixing fertilizer. 
2. Mix mushroom compost at one part compost to four parts unamended soil. 
3. Mix fertilizer with planting soil no more than seven days before planting. 

D. Compaction: Compact blended planting soil to 75 to 85 percent of maximum Standard Proctor 
density according to ASTM D 698. 

E. Finish Grading: Grade planting soil to a smooth, uniform surface plane with loose, uniformly 
fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades. 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 
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B. Perform the following tests and inspections: 

1. Compaction: Test planting-soil compaction after placing each lift and at completion using 
a densitometer or soil-compaction meter calibrated to a reference test value based on 
laboratory testing according to ASTM D 698. Space tests at no less than one for each 
20,000 sq. ft. (200 sq. m) of in-place soil or part thereof. 

C. Soil will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

E. Label each sample and test report with the date, location keyed to a site plan or other location 
system, visible conditions when and where sample was taken, and sampling depth. 

3.4 PROTECTION AND CLEANING 

A. Protection Zone: Identify protection zones according to Section 015639 "Temporary Tree and 
Plant Protection." 

B. Protect areas of in-place soil from additional compaction, disturbance, and contamination. 
Prohibit the following practices within these areas except as required to perform planting 
operations: 

1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Vehicle traffic. 
4. Erection of sheds or structures. 
5. Excavation or other digging unless otherwise indicated. 

C. Remove surplus soil and waste material including excess subsoil, unsuitable materials, trash, 
and debris and legally dispose of them off Owner's property unless otherwise indicated. 

3.5 CLEANING AND FINISH GRADING 

A. The work includes, but is not necessarily limited to, furnishing all materials, labor, and 
equipment for the preparation of topsoil, the cleaning and fine grading of planting areas in order 
to produce a proper planting bed for seed, sprigs, sod or plants.    

B. GENERAL 
1. Cleaning and finish grading is intended to be the final preparation of the site for the 

planting operation.  This line item includes any and all work not previously specified that 
is necessary to ensure a smooth, debris free, even surface on which to plant.  This section 
also includes tilling or disking to improve soil conditions in preparation for planting. 

2. This section is intended to include all work to complete stone picking, final picking of 
twigs, removal of clearing debris that is still present, and removal of wind-blown debris 
of any form.   All garbage, material scraps, stockpiles, gravel, rocks, or any unwanted 
litter or foreign matter shall be removed from the planting beds, and disposed of in 
accordance with all state, federal, and local laws.  This line item is all encompassing and 
is intended to ensure no construction debris is to be found on the property.  This will 
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include removal of minor other construction spoil piles, and any other related 
construction debris or materials present on site. 

3. Cleaning and fine grading will begin immediately following notification that the 
irrigation system is operative. 

4. Cleaning and fine grading includes extensive grade checking with a surveyor’s 
instrument and rod.  All areas to be planted shall be checked by the Contractor for 
positive, continuous surface drainage.  The Contractor shall demonstrate to the 
Landscape Architect and Owner that he has checked all grades and he is positive that no 
slow drainage areas, “bird baths” or puddles exist.  This may require staking all swales or 
slow draining areas with wood stakes.  Each stake shall indicate the percentage of slope 
from stake to stake.  Stakes shall be placed at no greater than fifty foot intervals.   

C. EQUIPMENT AND PERSONNEL 
1. Equipment for rock removal shall be capable of picking rocks of three quarters (3/4”) 

inch in diameter and larger.  The equipment should be tractor-drawn and have a self-
contained dumping box attached.  Such equipment should be the type that is 
manufactured by Harley or Pixtone. 

2. Tilling the soil is best accomplished with a tractor-drawn disc plow or disc harrow. 
3. Finish grading equipment can best be performed by the use of a small D-4 or equivalent 

bulldozer, a ten to twelve-foot tractor-drawn box blade, an eight foot tractor-drawn box 
blade, and a sand pro with box attachment.  Finish grading will also require hand labor to 
be performed with landscape rakes, shovels, axes, etc. 

D. CLEANING 
1. The Contractor shall have all areas to be planted thoroughly scarified and loosened by 

disking, harrowing, or other suitable means to a minimum depth of four inches prior to 
finish grading.  These areas shall be machine or hand worked as necessary to eliminate all 
lump and soil clods.  Tillage shall include the removal of all equipment ruts and tracks, 
areas of compaction or erosion, and any other undesirable soil conditions that would 
prevent the proper preparation of a finely pulverized planting bed. 

2. Tillage shall be accomplished only under proper soil conditions.  The Landscape 
Architect may, at his discretion, request the cessation of the tillage operation during 
periods of severe drought, excessive soil moisture, or other unsatisfactory soil conditions.  
All haul roads shall be loosened and returned to plantable conditions. 

3. All rocks, stones, sticks, brush, roots, and other objectionable materials which might 
interfere with the formation of a finely pulverized planting bed, impair planting or create 
future problems of maintenance shall be removed from the soil.  All stone larger than ¾” 
in diameter shall be removed from the top four inches of planting bed.  Rock picking and 
debris removal shall continue after the application of fertilizer and/or lime until the 
particular area is acceptable to the Owner and Landscape Architect. 

E. FINE GRADING 
1. Areas to be planted shall be graded and floated to provide complete surface drainage of 

not less than three percent.  All water-holding depressions and pockets shall be 
eliminated.  Undulations and unsightly variations in grade that will not permit the use of 
normal mowing equipment without scalping or missing shall be removed so that proper 
use of such equipment may be had.   

2. Areas to be planted shall also be finish graded to meet any walks, paths or other adjoining 
surfaces so that, after compaction, no water pockets or ridges remain.  Ten feet around 
catch basins must have a minimum of three percent surface drainage. 
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3. Areas where sod will interface with pathways shall be fine graded so as to counter-sink 
the sod such that once sod is placed, it shall be at grade with the edge of pavement. 

4. At any time during the fine grading process, the Landscape Architect reserves the right to 
make minor adjustments in the finish shaping at no extra cost to the Owner. 

END OF SECTION 329113 
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SECTION 329200 – TURF AND GRASSES 

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. Sodding. 

B. Related Requirements: 

1. Section 329300 "Plants" for trees, shrubs, ground covers, and other plants as well as 
border edgings and mow strips. 

1.3 DEFINITIONS 

A. Finish Grade: Elevation of finished surface of planting soil. 

B. 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 includes substances or mixtures intended for use as a plant regulator, 
defoliant, or desiccant. 

C. 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. 

D. 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.  

E. 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 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For landscape Installer. 
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B. Certification of Grass Sod:  

1. Certification of sod from turfgrass nursery upon delivery.  Include identification of 
source and name and telephone number of supplier prior to delivery. 

C. Product Certificates: For fertilizers, from manufacturer. 

D. Pesticides and Herbicides: Product label and manufacturer's application instructions specific to 
Project. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: Recommended procedures to be established by Owner for maintenance of 
turf during a calendar year. Submit before expiration of required maintenance periods. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified landscape installer whose work has resulted in successful 
turf establishment. 
1. Experience: Three years' experience in turf installation. 
2. Installer's Field Supervision: Require Installer to maintain an experienced full-time 

supervisor on Project site when work is in progress. 

3. Pesticide Applicator: State licensed, commercial. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Sod: Harvest, deliver, store, and handle sod according to requirements in "Specifications for 
Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" 
sections in TPI's "Guideline Specifications to Turfgrass Sodding." Deliver sod within 24 hours 
of harvesting and in time for planting promptly. Protect sod from breakage and drying. 

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. 

1.9 SITE CONDITIONS 

A. 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. 
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PART 2 - PRODUCTS 

2.1 TURFGRASS SOD 

A. Turfgrass Sod: Certified complying with "Specifications for Turfgrass Sod Materials" in TPI's 
"Guideline Specifications to Turfgrass Sodding." Furnish viable sod of uniform density, color, 
and texture that is strongly rooted and capable of vigorous growth and development when 
planted. 

B. Turfgrass Species: As noted on plan documents. 

2.2 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. 

2.3 PESTICIDES 

A. 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. 

B. 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. 

C. Post-Emergent Herbicide (Selective and Nonselective): Effective for controlling weed growth 
that has already germinated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to be planted for compliance with requirements and other 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 deposited in soil within 
a planting area. 

2. Suspend planting operations during periods of excessive soil moisture until the moisture 
content reaches acceptable levels to attain the required results. 

3. Uniformly moisten excessively dry soil that is not workable or which is dusty. 
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B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. 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. 

3.2 PREPARATION 

A. Protect structures; utilities; sidewalks; pavements; and other facilities, trees, shrubs, and 
plantings 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. 

3.3 TURF AREA PREPARATION 

A. General: Prepare planting area for soil placement and mix planting soil. 

B. Placing Planting Soil: Blend planting soil in place. 

1. Reduce elevation of planting soil to allow for soil thickness of sod. 

C. Apply Pre-emergent herbicide and pre-plant fertilizer per manufacturer’s recommendations. 

D. Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry 
before planting. Do not create muddy soil. 

E. Before planting, obtain Landscape Architect's acceptance of finish grading; restore planting 
areas if eroded or otherwise disturbed after finish grading. 

3.4 SODDING 

A. Lay sod within 24 hours of harvesting unless a suitable preservation method is accepted by 

Architect prior to delivery time. Do not lay sod if dormant or if ground is frozen or muddy.  
Remove sod netting from zoysia sod if using large rolls. 

B. Lay sod to form a solid mass with tightly fitted joints. Butt ends and sides of sod; do not stretch 
or overlap. Stagger sod strips or pads to offset joints in adjacent courses. Avoid damage to soil 
or sod during installation. Tamp and roll lightly to ensure contact with soil, eliminate air 
pockets, and form a smooth surface. Work sifted soil or fine sand into minor cracks between 
pieces of sod; remove excess to avoid smothering sod and adjacent grass.  If rolled sod is used, 
Contractor shall remove all netting prior to installation. 

1. Lay sod across slopes exceeding 1:3. 
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2. Anchor sod on slopes exceeding 1:6 with wood pegs or steel staples spaced as 
recommended by sod manufacturer but not less than two anchors per sod strip to prevent 
slippage. 

C. Saturate sod with fine water spray within two hours of planting. During first week after 
planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth 
of 1-1/2 inches (38 mm) below sod. 

D. Once sod has sufficiently rooted so as to prevent damage, roll sodded areas with small one-ton 
roller or similar to smooth any construction rutting and provide even and smooth maintainable 
surface. 

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.  Upon final 
completion, the Owner shall take over maintenance of the turf grass. 

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 2 inches (100 mm). 

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 (25 mm) 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 
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 turf grass to a height of 2 inches. 

3.6 SATISFACTORY TURF 

A. Turf installations shall meet the following criteria as determined by Architect: 
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1. Satisfactory Sodded Turf: At end of maintenance period, a healthy, well-rooted, even-
colored, viable turf has been established, free of weeds, open joints, bare areas, and 
surface irregularities. 

B. Use specified materials to reestablish turf that does not comply with requirements and continue 
maintenance until turf is satisfactory. 

3.7 PESTICIDE APPLICATION 

A. Apply pesticides and other chemical products and biological control agents according to 
requirements of 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. 

B. Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to treat 
already-germinated weeds and according to manufacturer's written recommendations. 

3.8 CLEANUP AND PROTECTION 

A. 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. 

B. Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and 
debris, and legally dispose of them off Owner's property. 

C. 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. 

D. Remove nondegradable erosion-control measures after grass establishment period. 

END OF SECTION 329200 
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SECTION 329300 - PLANTS 

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. 
2. Tree stabilization. 

B. Related Requirements: 
1. Section 329200 "Turf and Grasses" for turf. 

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. 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. 

D. Finish Grade: Elevation of finished surface of planting soil. 

E. 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. 

F. 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. 

G. Planting Area: Areas to be planted. 
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H. 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.  

I. 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. 

J. 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. 

K. Stem Girdling Roots: Roots that encircle the stems (trunks) of trees below the soil surface. 

L. 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 COORDINATION 

A. Coordination with Turf Areas (Lawns): Plant trees, shrubs, and other plants after finish grades 
are established and before planting turf areas unless otherwise indicated. 

1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, 
and promptly repair damage caused by planting operations. 

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.6 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. Trees and Shrubs: Three Samples of each variety and size delivered to site for review. 
Maintain approved Samples on-site as a standard for comparison.   

2. Organic Mulch: 1-quart (1-L) volume 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 accurate 
representation of color, texture, and organic makeup. 
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3. Root Barrier: Width of panel by 12 inches (300 mm). 

1.7 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. 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. 

C. Pesticides and Herbicides: Product label and manufacturer's application instructions specific to 
Project. 

1.8 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. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified landscape installer whose work has resulted in successful 
establishment of plants. 
1. Experience: Three years' experience in landscape installation in addition to requirements 

in Section 014000 "Quality Requirements." 
2. Installer's Field Supervision: Require Installer to maintain an experienced full-time 

supervisor on Project site when work is in progress. 

3. Pesticide Applicator: State licensed, commercial. 

B. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable 
requirements in ANSI Z60.1. 

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 (150 mm) above 
the root flare for trees up to 4-inch (100-mm) caliper size, and 12 inches (300 mm) above 
the root flare for larger sizes. 

2. Other Plants: Measure with stems, petioles, and foliage in their normal position. 

D. Plant Material Observation: Landscape Architect may observe plant material either at place of 
growth or at site before planting for compliance with requirements for genus, species, variety, 
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cultivar, size, and quality. Landscape 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 Landscape Architect of sources of planting materials 30 (thirty) days in advance 
of delivery to site. 

1.10 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. 

D. Handle planting stock by root ball. 

E. 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. 

F. 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. 
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1.11 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. 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. 

1.12 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 health or 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. Faulty performance of tree stabilization, edgings and tree grates. 

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: Two 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 
time of Substantial Completion and end of warranty period. 

c. A limit of one replacement of each plant is required except for losses or 
replacements due to failure to comply with requirements. 

d. Provide extended warranty for period equal to original warranty period, for 
replaced plant material. 

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, 
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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 (19 mm) 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. 

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 at least one 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. 

2.2 FERTILIZERS 

A. Planting Tablets: Tightly compressed chip-type, long-lasting, slow-release, commercial-grade 
planting fertilizer in tablet form. Tablets shall break down with soil bacteria, converting 
nutrients into a form that can be absorbed by plant roots. 

1. Size: 5-gram tablets. 
2. Nutrient Composition: 20 percent nitrogen, 10 percent phosphorous, and 5 percent 

potassium, by weight plus micronutrients. 

2.3 MULCHES 

A. Organic Mulch: Free from deleterious materials and suitable as a top dressing of trees and 
shrubs, consisting of one of the following: 

1. Type: Pine needles. 
2. 3 inches (76 mm) minimum. 
3. Color: Natural. 

2.4 PESTICIDES 

A. 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 
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required for Project conditions and application. Do not use restricted pesticides unless 
authorized in writing by authorities having jurisdiction. 

B. 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. 

C. Post-Emergent Herbicide (Selective and Nonselective): Effective for controlling weed growth 
that has already germinated. 

2.5 TREE-STABILIZATION MATERIALS 

A. Trunk-Stabilization Materials: 
1. Flexible Ties: Wide rubber or elastic bands or straps of length required to reach stakes or 

turnbuckles, or compression springs. 
2. Proprietary Staking-and-Guying Devices: Proprietary stake or anchor and adjustable tie 

systems to secure each new planting by plant stem; sized as indicated and according to 
manufacturer's written recommendations. 

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 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 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. 

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. 
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C. Lay out individual tree and shrub locations and areas for multiple plantings. Stake locations, 
outline areas, adjust locations when requested, and obtain Landscape Architect's acceptance of 
layout before excavating or planting. Make minor adjustments as required. 

D. Lay out plants at locations directed by Landscape Architect. Stake locations of individual trees 
and shrubs and outline areas for multiple plantings. 

3.3 PLANTING AREA ESTABLISHMENT 

A. General: Prepare planting area for soil placement and mix planting soil. 

B. Placing Planting Soil: Blend planting soil in place. 

C. Before planting, obtain Landscape Architect's acceptance of finish grading; restore planting 
areas if eroded or otherwise disturbed after finish grading. 

3.4 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 
and container-grown stock. 

3. Do not excavate deeper than depth of the root ball, measured from the root flare to the 
bottom of the root ball. 

4. 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. 

5. 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. 

6. Maintain supervision of excavations during working hours. 
7. Keep excavations covered or otherwise protected when unattended by Installer's 

personnel. 

B. Backfill Soil: Subsoil and topsoil removed from excavations may be used as backfill soil unless 
otherwise indicated. 

C. Obstructions: Notify Landscape Architect if unexpected rock or obstructions detrimental to 
trees or shrubs are encountered in excavations. 

1. Hardpan Layer: Drill 6-inch- (150-mm-) diameter holes, 24 inches (600 mm) apart, into 
free-draining strata or to a depth of 10 feet (3 m), whichever is less, and backfill with 
free-draining material. 



St. Andrews School                                         PLANTS 329300 - 9 
 

D. Drainage: Notify Landscape 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. 

3.5 TREE, SHRUB, AND VINE 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 (50 mm) above adjacent finish grades for shrubs and vines, and 3-4 inches 
above adjacent grade for trees. 

1. Backfill: Planting soil per soil preparation specfications.  For trees, use excavated soil 

for backfill. 
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 planting tablets equally distributed around each planting pit when pit is 
approximately one-half filled. Place tablets beside the root ball about 1 inch (25 mm) 
from root tips; do not place tablets in bottom of the hole. 

a. Quantity: As indicated on Drawings. 

5. Continue backfilling process. Water again after placing and tamping final layer of soil. 

D. Container-Grown Stock: Set each plant plumb and in center of planting pit or trench with root 
flare 1 inch above adjacent finish grades and 3-4 inches above adjacent grades for trees.. 

1. Backfill: Planting soil. For trees, use excavated soil for backfill. 
2. Carefully remove root ball from container without damaging root ball or plant. 
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 planting tablets equally distributed around each planting pit when pit is 
approximately one-half filled. Place tablets beside the root ball about 1 inch (25 mm) 
from root tips; do not place tablets in bottom of the hole. 

a. Quantity: As indicated on Drawings. 
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5. Continue backfilling process. Water again after placing and tamping final layer of soil. 

E. Slopes: When planting on slopes, set the plant so the root flare on the uphill side is flush with 
the surrounding soil on the slope; the edge of the root ball on the downhill side will be above 
the surrounding soil. Apply enough soil to cover the downhill side of the root ball. 

3.6 TREE, SHRUB, AND VINE PRUNING 

A. Remove only dead, dying, or broken branches. Do not prune for shape. 

B. Do not apply pruning paint to wounds. 

3.7 TREE STABILIZATION 

A. Trunk Stabilization by Staking and Guying: Install trunk stabilization as follows unless 
otherwise indicated on Drawings. Stake and guy trees more than 14 feet (4.2 m) in height and 
more than 3 inches (75 mm) in caliper unless otherwise indicated. 

1. Site-Fabricated, Staking-and-Guying Method: Install no fewer than three guys spaced 
equally around tree. 

a. Securely attach guys to stakes 30 inches (760 mm) long, driven to grade. Adjust 
spacing to avoid penetrating root balls or root masses. Provide turnbuckle or 
compression spring for each guy wire and tighten securely. 

b. Support trees with bands of flexible ties at contact points with tree trunk and 
reaching to turnbuckle or compression spring. Allow enough slack to avoid rigid 
restraint of tree. 

2. Proprietary Staking and Guying Device: Install staking and guying system sized and 
positioned as recommended by manufacturer unless otherwise indicated and according to 
manufacturer's written instructions. 

3.8 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. 
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G. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery 
from transplanting shock. 

3.9 PLANTING AREA MULCHING 

A. Mulch backfilled surfaces of planting areas and other areas indicated. 

1. Trees and Treelike Shrubs in Turf Areas: Apply organic mulch ring of 3-inch (75-mm) 
average thickness, with 36-inch (900-mm) radius around trunks or stems. Do not place 
mulch within 6 inches (150 mm) of trunks or stems. 

2. Organic Mulch in Planting Areas: Apply 3-inch (75-mm) average thickness of organic 
mulch over whole surface of planting area, and finish level with adjacent finish grades. 
Do not place mulch within 3 inches (75 mm) of trunks or stems. 

3.10 EDGING INSTALLATION 

A. Shovel-Cut Edging: Separate mulched areas from turf areas curbs and paving with a 45-
degree, 4- to 6-inch- (100- to 150-mm-) deep, shovel-cut edge. 

3.11 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 until Substantial Completion. 

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 until Substantial Completion. 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. 

3.12 PESTICIDE APPLICATION 

A. Apply pesticides and other chemical products and biological control agents according to 
authorities having jurisdiction and manufacturer's written recommendations as necessary until 
Substantial Completion. Coordinate applications with Owner's operations and others in 
proximity to the Work. Notify Owner before each application is performed. 

B. Pre-Emergent Herbicides (Selective and Nonselective): Apply to tree, shrub, and ground-cover 
areas according to manufacturer's written recommendations. Do not apply to seeded areas. 

C. Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to treat 
already-germinated weeds and according to manufacturer's written recommendations. 



St. Andrews School                                         PLANTS 329300 - 12 
 

3.13 REPAIR AND REPLACEMENT 

A. General: Repair or replace existing or new trees and other plants that are damaged by 
construction operations. 

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 Landscape Architect. 

B. Remove and replace trees that are more than 25 percent dead or in an unhealthy condition at 
time of Substantial Completion or before the end of the corrections period or are damaged 
during construction operations that Landscape 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 

3.14 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. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and 
debris and legally dispose of them off Owner's property. 

C. 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. 

D. 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. 

E. At time of Substantial Completion, verify that irrigation is in good working order.  Replace 
improperly functioning irrigation components. 

END OF SECTION 329300 
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SITE LANDSCAPE MAINTENANCE  
 
PART 1 - Scope of Work 
 

The maintenance contractor shall furnish all labor, materials, tools, equipment, and transportation re-
quired to maintain the site and landscaping at St. Andrews in an attractive and healthy condition through-
out all the seasons of the year for a period of one year from the date of final acceptance of the entire pro-
ject.  It is the intent of the Owner to achieve the highest quality of landscape for the residents and guests 
of the site.  The maintenance shall include all landscaping, irrigation, and hardscape elements as shown 
on the landscape, irrigation, hardscape plan documents.  The maintenance work described in these speci-
fications shall be performed as a continuous and constant program throughout the term of the contract.   
 
Responsibility 
 
The Contractor shall ensure that all work under this agreement is supervised by contractor-employed su-

pervisory personnel who are technically qualified and possess management skill required to implement 

modern methods and newly developed horticulture procedures.  Supervisory personnel must be able to 

demonstrate prior experience managing jobs of an equal size and nature.   

 

The contractor shall ensure that all work under this agreement is performed by fully qualified, experi-

enced personnel directly employed by the Contractor.  Additionally, the Contractor shall ensure that the 

Contractor’s employees are personally presentable at all times, and that such employees wear an appro-

priate uniform shirt, acceptable to the Owner’s Representative or designee, containing Contractor’s iden-

tification, when such employees are performing services under this agreement. 

 

The Contractor shall be responsible for the skills, methods, appearance, and action of contractor’s em-

ployees and for all work done.   

 

The contractor shall perform the work provided for in this agreement under the direction of the Owner or 

Facility Manager.  The Owner or Facility Manager may make inspections at any time and may request 

that the contractor perform additional work or services to bring the contractor’s performance to the level 

required by this agreement.  The contractor shall cooperate with any representative designated by the 

Owner or Facility Manager to determine the Contractor’s conformity with the provisions of this agree-

ment and the adequacy of the work being performed. 

 

The contractor’s vehicles shall be identified with the company name, logo and phone number. 

 

The contractor must be able to demonstrate that all requirements for safety of employees and property 

occupants are in place at time of bid.   This includes proper traffic delineation and pesticide use infor-

mation. 

 
Emergency Numbers 
 
The Contractor shall be readily available by telephone during work hours.  In addition, the Contractor 
shall provide the Owner and Facility Manager with a list of local emergency telephone numbers where 
he/she can be contacted after normal working hours, on weekends and holidays.  This cannot be an an-
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swering machine.  Emergency calls shall be considered as part of maintenance, and shall not be consid-
ered as extra work.  Response time, to any site, shall not be more than 60 minutes. 
 
Vandalism or Other Damage 
 
Contractor shall be responsible to report all vandalism or other damage on the site immediately upon 
recognition of the condition to the Owner. 
 
Contractor’s Monthly Maintenance Report 
 
A monthly maintenance report shall be submitted with the monthly billing.  The contractor shall provide, 
as a condition for payment, the following information on their monthly maintenance report: 
 
Any work as addressed by the following schedule of services of this contract. 
Current irrigation schedule 
Fertilizer applied and information on such 
Completed pruning and dates thereof 
All spray reports and records that are required for compliance with all laws regulating such chemicals 
Report/estimate on debris removal broken down by routine trash and recyclable material 
Water usage  
Status of additional services requests that have been authorized by the Owner 
 
PART 2 - LANDSCAPE MAINTENANCE PERFORMANCE REQUIREMENTS 
 
The Contractor shall maintain the landscape to the following conditions at all times. 
 
Irrigation System 
 

General—It is the Owner’s objective to actively pursue water conservation within the maintenance pro-
gram.  The Contractor can expect the administration of this irrigation specification to be closely moni-
tored.  The Contractor will ensure proper irrigation maintenance and timing to provide a healthy growing 
lawn and plant material.  Irrigation systems shall be closely monitored to provide a safe usable site.  Wa-
tering shall be performed at late night or early morning times to not interrupt the high use times of the 
site.  Watering schedules will need to be coordinated with the Owner for special event schedules. 
 
Water Requirements—The Contractor shall have full responsibility to ensure watering requirements of 
the landscape are met.  Contractor’s forces shall be capable of performing repairs, installations and modi-
fications of existing irrigation system to adequately irrigate all landscaped areas on a full-time basis.  Ad-
justments to the irrigation schedule shall be changed as needed during drought or high rainfall conditions 
or special events.   
 
The Contractor shall ensure that: 
 

1. Sprinkler heads are in good operational order, filters are cleaned regularly, and nozzles are re-

placed when worn or inadequate coverage occurs.  Any minor changes such as riser extensions 

filter replacements, solenoid replacements, etc. shall be considered included in the contract price 

and no additional compensation will be allowed.  The cost to the repair damage caused to satellite 

or central controllers or water supply systems due to lighting or other acts of God shall not be 

covered under the contract price. 
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2. Drip irrigation lines shall be maintained secured to grade and below pines straw so that the sys-

tem will not be compromised by residents walking in the beds and the lines will not present as a 

trip hazard. 

3. All electrically operated valves shall close completely at the conclusion of the station watering 

program.  Valves shall be cleaned regularly to ensure proper operation.  Valve boxes shall be kept 

clean of rocks, soil, debris, and silt to a depth of 1” below the bottom of the valve.  All valve box 

lids shall be in place, intact, and secure at all times. 

4. Main irrigation lines shall not demonstrate leakage when all control valves are in the closed posi-

tion.  Main line repairs shall be considered included in the contract price and no additional com-

pensation shall be allowed unless damage is obviously caused by external forces such as other 

utility repair. 

5. Automatic controllers and electrical conductors shall be kept operational year round.   

6. It shall be the responsibility of the Contractor to make any and all irrigation system repairs within 

three business days of knowledge of the problem.  If repairs cannot be made within the designat-

ed time period, the Contractor shall notify the Owner or Facility Manager of the conditions and 

supply estimated time of when the repairs are to be made.  It shall be the responsibility of the con-

tractor to make arrangements to water the area of irrigation system failure by other means until 

the repairs are accomplished. 

7. Seasonal programming of controllers shall be performed by the Contractor according to the wa-

tering rate and the clock settings for irrigation scheduling necessary to maintain healthy growing 

plant material.  All controller stations shall be labeled in an easy to read manner inside each con-

troller box.   

8. Flushing of systems and cleaning or replacement of all filters within the irrigation system is rou-

tine maintenance and will not be considered extra work. 

9. Time and length of watering shall be adjusted to the prevailing weather as well as the time of day 

that has the least amount of wind.   

10. All sprinklers shall be adjusted properly to avoid spraying on parked cars, streets, walkways, 

buildings, signs, pool decking, and other property that may be damaged by water. 

11. Plant material exhibiting signs of wilting or rot due to poor water management shall result in 

withholding of monthly payment until the problem is corrected. 

12. All replacement components shall be of the same brand and model as that component being re-

placed. 

 
Nutrient Care Standards 
 
General—All of the grounds within the site require the addition of complete nutrients to promote 
good growth, healthy lawns and plant materials.  Homogenized fertilizers containing nitrogen, phos-
phate, potassium and sulfur are usually sufficient.  The following minimum Specifications have been 
prepared to identify what type of plant feeding will occur.  Periodic nutrient and pH testing is consid-
ered a part of this contract.  Results of those tests may dictate varying the schedule of fertilization and 
nutrient applications.  The contractor shall be responsible for effective nutrient applications and prop-
er nutrient conditions regardless of frequency of prior applications.  Contractor shall be responsible to 
correct all plant issues resulting from poor nutrient management. 
 
A-Ground cover areas – three applications per year 
1.  March-Application of complete fertilizer at a rate appropriate for optimum plant health 
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2. May and September—Application of slow or controlled release nitrogen at a rate appropriate for 

optimum plant health 

 

B-Trees and shrubs-two application per year minimum 
1. March-Planting tablets of a slow release formulation.  The Contractor shall apply Agriform plant-

ing tablets or approved equal at a rate appropriate for optimum plant health. 

 

C-After fertilizer is applied, the ground should be watered thoroughly to soak the fertilizer in the 
ground.  For trees and shrubs, the fertilizer should be applied as close as possible to the feeder roots, 
but away from the trunk to avoid plant injury.  Plant material which demonstrates leaf burning or oth-
er forms of chemical harm will be given 120 days from notice of damage to recover and demonstrate 
healthy foliage condition.  After the 120 day recovery period, the contractor shall replace any dam-
aged plants at his expense. 
 
D-Lawns-six applications per year minimum at a rate appropriate for optimum plant health for the 
time of year of application. 
 
E-The contractor shall supply the Owner or Facility Manager with the manufacturer’s analysis from 
the fertilizer container for each formulation of fertilizer used.  Owner and Facility Manager shall be 
notified when fertilizer will be applied for verification of application and notification of residents and 
guests. 
F-Fertilizers shall be complete, furnishing the required percentage of nitrogen, phosphorous, and pot-
ash to keep lawns, trees, and shrubs and other plants in a healthy and vigorous growing condition. 
 
Lawn Care Standards 
 
General-Lawns require a regular schedule of care.  A consistent green appearance and healthy grow-
ing conditions free of weeds, pests, and disease must be maintained.  Turf will not exhibit bare spots.  
Contractor shall be responsible to maintain healthy conditions stated above even if efforts beyond the 
minimum expectations below are required.  Routine maintenance and service shall include as a mini-
mum; 
 
A-Aerification 
1. Performed once per year in early July. 

2. All sprinklers, quick couplers, valve boxes, etc. shall be flagged prior to aeration.  Any damage to 

such elements due to aeration shall be repaired at contractor’s expense. 

3. A hollow tine shall be used 

4. Holes shall be no more than six inches apart. 

5. Tines shall penetrate at least 4” deep.  

6. Plugs shall be drug back into the soil profile with a drag mat. 

 

B-Mowing 
1. Only sharp, well-balanced blades shall be used. 

2. Grass height shall be 1.25”-1.5”   

3. Tufts of grass in corners or other hard to reach areas shall be mowed with monofilament line 

trimmer or hand clipped.  Damage to hardscape elements such as light poles or sidewalks will not 

be tolerated…contractor shall be responsible for the repair of such damage. 

4. All excessive mowed clippings shall be removed from the job site the same day. 
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5. All litter, rocks, and other debris shall be removed from the lawns prior to mowing 

6. Contractor shall bee conscious of site users and perform mowing tasks in a safe manner.   

7. No more than 1/3 of the leaf blade shall be removed in one mowing so as to prevent scalping.   

8. Mowing shall be performed in differing directions at each mow to prevent compaction, undue 

wear, and windrowing. 

9. Mowing shall be even, no scalping or bouncing due to excessive speed of the mower will be tol-

erated. 

 

C-Edging 
1. To be performed every other mowing.   

2. Edge lawns against all paved areas, valve boxes, sprinkler heads, and other utilities 

3. Special consideration should be given to safety of pedestrians in area while edging 

 
D-Blowing 
1. All hardscape surfaces shall be blown free of clippings after every mowing and edging.  Surfaces 

shall be blown free of leaf litter and other debris on an as-needed basis.  Any debris shall not be 

blown into the streets and storm water system.  Excess debris shall be removed from the jobsite.  

Vacuuming or sweeping may be employed instead of blowing.      

 

E-Raking 
1. To be performed on an as-needed basis to remove leaves from lawns, artificial lawns, or hard-

scapes. 

 
F-Tree Wells 
1. Tree wells in lawns shall be maintained free of turf and weeds at all times 

2. A 4’ diameter round well shall be maintained around maturing trees. 

 

G-Spraying and Weeding 
1. As needed to present weed-free appearance. 

2. Failed spray applications must be followed by reapplication or hand removal of weeds. 

3. Lawn diseases and infestations must be identified and controlled in a timely manner.  Reapplica-

tion of control methods may be required to correct failed or insufficient applications or further 

control infestations. 

 

H-Irrigation 
1. Proper watering of all turf areas is required to ensure a constant healthy growing condition.  

Over-watering or under-watering, for whatever reason, must be corrected immediately upon noti-

fication.  In the event of droughts or special events the contractor and Owner and Facility Manag-

er will discuss what will be acceptable levels of irrigation.  Heavy, deep, infrequent watering is 

preferable to light, frequent watering. 

 

I-Pet Damage 
1. Pet damage such as urine burn and digging shall be addressed.  Urine damage shall be treated to 

limit turf burn and encourage turf recovery.  Holes or bare spots shall be repaired immediately to 
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preserve an even and uniform lawn.  Replacement lawn sod shall be true to type of sod being re-

placed and free of weeds, and off-types. 

 

J-Artificial Lawns 
1. The contractor shall maintain the artificial lawn in accordance to the manufacturer’s published 

maintenance standards for the lawn type at the site.   

 
Ground Cover Standards 
 
General—as with other types of plantings, ground covers respond noticeably to regular maintenance.  The 
Contractor shall ensure that ground cover areas receive weeding, fertilization, trimming behind curbs, and 
watering.  All ground covers shall be kept trimmed or removed away from walkways or interior clusters 
of shrubs. 
 

A. Contractor shall establish an irrigation schedule to provide an appropriate watering rate. 

B. Fertilize as scheduled.  Additional fertilization may be needed. 

C. Utilize herbicides or mechanical weeding in order to maintain a neat and attractive appearance 

year round.  Pre-emergent herbicides can be used in tree and shrub-basins, planter areas, mulched 

areas, as well as ground cover areas. 

D. Mow or weed-eat Asiatic jasmine areas to maintain uniform, but natural, appearance.  This shall 

occur at least two times per year. 

E. Ground cover shall not be allowed to grow into trees, walls, sidewalks, or other park amenities. 

F. Mulch beds with pine straw at least twice per year as needed to keep a neat and weed and litter 

free bed. 

G. Damaged plant material exhibiting poor health, due to the contractor’s maintenance practices, 

work performance or non-performance of services shall be replaced at Contractor’s expense.  Re-

placement standards shall be new container plants and shall be equal in size to the remaining 

growth in the ground or the surrounding existing mature size in the adjacent landscape area. 

 
Tree and Shrub Standards 
 
General—Contractor shall maintain grounds in a healthy, well-shaped growing environment.  Listed are 
additional maintenance services that the contractor shall be required to perform and shall be included in 
the base bid.   
 

A. Shrubs and Annuals 

1. Prune any growth that is abnormal above the shrub. 

2. All pruning and trimming cuts must be made clean. 

3. Remove all trimmings from the job site the same day. 

4. All pruning shall be done to maintain the shrub in its natural form.  No geometrical shaping 

of plants will be tolerated. 

5. Mulch beds with pine straw at least twice per year as needed to keep a neat and weed and lit-

ter free bed.  Mulch shall be maintained at approximately 3” depth and be located so as to not 

cause rotting around tree and shrub crowns. 

6. Damaged plant material exhibiting poor health, due to the contractor’s maintenance practices, 

work performance or non-performance of services shall be replaced at Contractor’s expense.  
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Replacement standards shall be new container plants and shall be equal in size to the remain-

ing growth in the ground or the surrounding existing mature size in the adjacent landscape ar-

ea. 

 

 
B. Trees 

1. ISA pruning standards shall be used.  Trees shall be pruned by properly selecting and devel-

oping permanent scaffold branches that are smaller in diameter than the trunk or branch on 

which they are growing.  Branches shall be properly spaced to illustrate the true, natural form 

of the tree.  Eliminate branches that are overlaying other branches, diseased or damaged 

growth, narrow V-shaped branches that are weak and may eventually be sources for disease 

to collect water, break, or rot.  Thin out crowns of trees that become too heavy, which are 

susceptible to wind and storm damage.  Prune to maintain natural appearance and proper 

space limitation.  Avoid over-pruning that will stimulate sucker growth.  Thinning cuts are 

preferred.  Heading of crepe myrtles is not allowed. 

 
Broad leaf evergreen trees may be pruned and thinned throughout the year while deciduous 
trees shall be pruned only during months of November through February, unless for vandal-
ism, wind damage, breakage, or disease.  Prune and shape all trees to avoid future problems 
of height, spread, proximity to buildings, or wind damage and so that the natural appearance 
will be retained. 
 
All cuts shall be made with a clean, even cut near the nearest bud or other branch.  Any and 
all improper cuts will be redone to the satisfaction of the Owner.  On large limbs, initial cuts 
shall be made outwards from the final cut to avoid excessive weight and bark tearing.  All fi-
nal cuts must have a clean, even finish. 
 
All trees shall be inspected by the contractor periodically (especially after every hard wind 
and or rains storm) to determine if any damage has been done to trunks by mowing machines, 
wind, etc.  Repair all damaged areas immediately to minimize damage to the bark, trunk, and 
scaffold.  All broken branches shall be properly pruned immediately.  All trees leaning due to 
wind, rain, etc. shall be straightened and guyed as approved, if necessary.  Repair of exces-
sive damage due to severe storms such as hurricanes will not be considered part of the base 
bid scope of work. 
 
Trim any suckers and water shoots.  Remove all trimmings from the job site the same day. 
 
Street trees shall have their canopies maintained at a height no less than seven feet above the 
pathways or sidwalks.  As trees mature, Contractor shall limb up trees so that they mature to 
the condition noted above. 
 
Damaged plant material exhibiting poor health, due to the contractor’s maintenance practices, 

work performance or non-performance of services shall be replaced at Contractor’s expense.  

Replacement standards shall be new tree and shall be equal in size to the remaining growth 

on site of similar species or the surrounding existing mature size in the adjacent landscape ar-

ea. 

 
C. Staking 
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All tree stakes and additional supports shall be inspected and maintained, and especially after 
wind and/or rainstorms to prevent girdling of trunks or branches, and to prevent rubbing that 
causes bark wounds.  Stakes shall be maintained in-line, vertically and in good repair.  All 
ties shall be checked on a routine basis, and all worn and broken ties shall be replaced.  The 
replacement of ties and stakes for trees or large shrubs shall be considered as part of the re-
quired maintenance to be performed by the Contractor and will not be considered extra work. 
 
The Contractor may remove staking that is no longer needed by the trees with sufficient trunk 
taper, upon the Owner or Facility Manager’s approval.  

 
Disease, Noxious Weeds, and Pest infestations 

 
General—The Contractor shall act as, or coordinate with, a license specialist to identify pest management 
problems which may arise in the district.  There must be licensed pest control advisor on staff and all re-
quired pest control recommendations shall be provided by this advisor.  All pesticide applications shall be 
performed by a State Certified Applicator. 
 
The Contractor shall be familiar with various Integrated Pest Management programs.  The Contractor will 
be required to develop an IPM plan to effectively eradicate any diseases or pests that develop during the 
duration of this contract.  The development and execution of the IPM program shall be the responsibility 
of the Contractor and will not be considered extra work.  It is the contractor’s responsibility to monitor all 
pest/disease problems and perform corrective measures as required to maintain a pest-free, weed-free , 
and disease-free landscape. 
 
The Owner or Facility Manager will require all labels, licenses, and certificates, categories, permits and 
recommendations before chemicals are applied.  An IPM plan developed by the contractor shall be ap-
proved by the Owner and Facility Manager before implementation. 
 

A. Some approved noxious weed, disease, and pest control methods may include: 

a. Pre-emergent herbicide applications 

b. Post-emergent herbicide applications 

c. Mechanical cultivation and disposal 

d. Weed-eating or mowing 

e. Chemical growth regulator 

f. Debris or food source removal 

g. Water Jetting 

h. Insecticide, fungicide, or other pesticide applications 

i. Repeated control methods as necessary 

B. The Contractor shall provide the Owner a monthly record of all pesticides used on the site.  A 

copy of the same report shall be included with the Contractor’s monthly billing to the city.   

C. Pest Control Advisor recommendations will be required.  A copy of these recommendations shall 

be made available to the Owner for approval prior to any work. 

D. The Contractor shall comply with all Federal, State, and local laws and regulations governing the 

use of chemicals for control of weeds, diseases, and pests.  The Contractor shall permit spraying 

for insect, disease, rodent or weed control to be done only by qualified, trained personnel under 

the supervision of a State licensed pest control operator, using recognized and approved materials 

and methods in compliance with all Federal, State, and local laws and regulations.  All spraying 
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shall be done with extreme care so as to avoid any hazard to any person or pet in the immediate 

areas or any property damage.   

E. Proper notification of all applications shall be posted on site so residents and guest are aware of 

the chemical application. 

F. Insecticides, fungicides, herbicides, rodenticides, etc. shall be of the best quality obtainable, 

properly labeled with the guarantee analysis, and brought to each job site in the manufacturer’s 

original container. 

 

General Facilities Maintenance 

 
Policing 

A. All areas shall be kept free of litter.  This will require a thorough policing of the site.  Any rub-

bish or debris shall be disposed of by the Contractor.   

B. Sidewalks, pathways, and hard surfaces, including railings, shall be policed often.  They shall be 

cleaned thoroughly once a week, by sweeping, backpack blowing, or hosing off.  All plant growth 

shall be prevented in any cracks, in curbs, gutters, in pavers, or along paved areas.  Grass clip-

pings shall be removed after each mowing operation.  The Contractor shall clean all areas thor-

oughly as to prevent the accumulation of avian droppings. 

C. Drainage-Contractor shall inspect regularly for proper operation.  All debris such as dirt, pine 

straw, leaves, etc. shall be cleaned regularly from inlets to allow water to enter inlets freely.  Any 

blockage of drain lines shall be cleared immediately. 

D. Fence Lines-Fence lines shall be kept free of trash, weeds, grass and prunings.  Contractor shall 

properly dispose of all debris.  Chemicals for weed control may be used of required. 

E. Graffitii/Vandalism/Damage-The contractor shall report graffiti, vandalism, and damage immedi-

ately to the Owner and Facility Manager. 

 
SCHEDULE OF SITE MAINTENANCE SERVICES 
 
The following represents a typical monthly Schedule of site maintenance services.  The following sched-
ule is only a guide.  The contractor may need to adjust the schedule and services as necessary as condi-
tions dictate to maintain the highest quality landscape in the healthiest condition as described above.  The 
Owner or Facility Manager may change requirements as based upon seasonal or other considerations.   
 
January 

Check drains for debris blockage and clear as needed. 
Remove silt and mulch that has washed across sidewalks and other hardscape features. 
Continue dormant pruning of shrubs and trees. 
Continue maintenance care per Specifications. 
Perform pH and nutrient adjustments/supplements in all areas. 
Continue to check and treat for fungus problems in turfgrass. 
Mulch landscape beds. 
 
February 

Continue maintenance care per Specifications. 
Finish dormant pruning of shrubs and trees. 
Continue to check and treat for fungus problems in turfgrass. 
Perform spring pre-emergent weed control in all turf and beds. 
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Perform spring fertilizer application in turfgrass. 
 
March 

Begin irrigation coverage checks. 
Continue maintenance care per Specifications. 
Check drains for debris blockage and clear as needed. 
Step up frequency of lawn mowing and edging (edge over other mowing). 
Continue grass and weed control. 
Complete replanting of damaged plant material. 
Fertilize all trees. 
Continue to check and treat for fungus problems in turfgrass. 
Apply insect control for mole crickets, fire ants, etc. 
 

April 

Finish application of fertilizer in shrub and groundcover areas 
Rebuild basins around young trees 
Prune vegetation for line of site obstruction at street intersections 
Check for infestations of pests and treat as needed. 
Continue grass and weed control in non-turf areas 
Continue maintenance care per Specifications 
Remove stakes and ties from maturing trees where they are no longer needed.  At no time can ties be left 
to restrict tree growth 
Establish spring watering schedule 
Finish irrigation coverage checks and repairs. 
Continue to check and treat for fungus problems in turfgrass. 
 
May 

Fertilize lawns. 
Fertilize shrubs and groundcover areas. 
Trim and replant ground cover as needed. 
Spray for post-emergent weeds. 
Continue maintenance care per Specifications. 
Clear grass away from sprinkler heads in lawn areas where obstructed. 
 
June 

Clean and adjust and repair as needed all irrigation on regular basis throughout growing season. 
Establish summer watering program. 
Continue Maintenance care per Specifications. 
Fertilize turf areas. 
Perform nutrient and pH testing. 
 
July 

Continue fertilization of lawn areas as specified. 
Continue maintenance care per Specifications. 
Trim ground covers away from fences, trees, buildings, etc. 
Adjust irrigation as needed. 
Check young trees for proper deep watering, adjust irrigation as needed. 
Perform nutrient adjustments as necessary. 
Mulch landscape beds. 
 
August 
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Continue maintenance care per Specifications. 
Cut out all spent blossoms on shrubs. 
Evaluate and adjust nutrient and pest control programs. 
Edge/prune vegetation along street frontages, sidewalks, etc. 
Adjust irrigation as needed. 
Prune vegetation for line of sight obstruction at street intersections. 
 
September 

Adjust tree staking as needed. 
Prune vegetation for line of sight obstruction at street intersections. 
Continue maintenance care per Specifications. 
Begin fall pre-emergent weed control. 
Trim suckers off trees. 
Fertilize shrubs and groundcover areas. 
 
October 

Complete fall pre-emergent weed control. 
Begin fall watering schedule. 
Apply post emergent control of broadleaf weeds. 
Apply fall application of fertilizer to lawns. 
Ensure all shrubs and groundcovers are trimmed to maintain desired shape throughout winter. 
Check drains etc. to be sure they are clear of all debris. 
Edge vegetation along street frontage, sidewalks, etc. 
 
November 
Start pruning deciduous trees, shrubs, etc. 
Establish winter watering program 
Check all job sites for damages after storms 
Continue maintenance care per Specifications 
 

December 

Continue dormant spraying and pruning as needed 
Continue maintenance care per Specifications 
Check lawns for fungus, apply fungicide as needed. 
Perform nutrient and pH testing in all areas. 
 
INSPECTIONS 
 

A. Inspections 

1. Owner will conduct quarterly inspections with the landscape architect and contractor to re-

view the maintenance of the landscape. 

2. Contractor shall immediately address any deficiencies identified during the inspections. 

3. The purpose of the inspections shall be to evaluate the effectiveness, adequacy and accepta-

bility of the contractor’s performance in maintaining the site in accordance with the provi-

sions of this specification.  The landscape architect and owner may, during his inspections, 

identify and communicate to the contractor, areas of unsatisfactory work or of inadequate 

performance by the contractor.  The contractor shall correct such identified unsatisfactory 

work or inadequate performance within seventy-two hours and shall submit a written report 

reflecting such correction.  Re-inspection at completion of rework is mandatory.  The Owner 
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has the exclusive right to make the decision as to whether or not the contractor’s maintenance 

meets the standards of the Owner. 

END OF SECTION 329400 
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SECTION 03200 - CONCRETE REINFORCING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Steel reinforcement bars. 
2. Welded-wire reinforcement. 

1.2 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Each type of steel reinforcement. 
2. Bar supports. 

B. Shop Drawings: Comply with ACI SP-066: 

1. Include placing drawings that detail fabrication, bending, and placement. 
2. Include bar sizes, lengths, materials, grades, bar schedules, stirrup spacing, bent bar 

diagrams, bar arrangement, location of splices, lengths of lap splices, details of 
mechanical splice couplers, details of welding splices, tie spacing, hoop spacing, and 
supports for concrete reinforcement. 

C. Construction Joint Layout: Indicate proposed construction joints required to build the structure. 

1. Location of construction joints is subject to approval of the Architect. 

1.3 INFORMATIONAL SUBMITTALS 

A. Material Test Reports: For the following, from a qualified testing agency: 

1. Steel Reinforcement: 

a. For reinforcement to be welded, mill test analysis for chemical composition and 
carbon equivalent of the steel in accordance with ASTM A706/A706M. 

B. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A615/A615M, Grade 60 (Grade 420) [Grade 100 (Grade 690)], 
deformed. 
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B. Plain-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated from as-
drawn steel wire into flat sheets. 

C. Deformed-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, flat sheet. 

2.2 REINFORCEMENT ACCESSORIES 

A. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded-wire reinforcement in place. 

1. Manufacture bar supports from steel wire, plastic, or precast concrete in accordance with 
CRSI's "Manual of Standard Practice," of greater compressive strength than concrete and 
as follows: 

B. Steel Tie Wire: ASTM A1064/A1064M, annealed steel, not less than 0.0508 inch (1.2908 mm) 
in diameter. 

2.3 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protection of In-Place Conditions: 

1. Do not cut or puncture vapor retarder. 
2. Repair damage and reseal vapor retarder before placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 
reduce bond to concrete. 

3.2 INSTALLATION OF STEEL REINFORCEMENT 

A. Comply with CRSI's "Manual of Standard Practice" for placing and supporting reinforcement. 

B. Accurately position, support, and secure reinforcement against displacement. 

1. Locate and support reinforcement with bar supports to maintain minimum concrete cover. 
2. Do not tack weld crossing reinforcing bars. 

C. Preserve clearance between bars of not less than 1 inch (25 mm), not less than one bar diameter, 
or not less than 1-1/3 times size of large aggregate, whichever is greater. 

D. Provide concrete coverage in accordance with ACI 318 (ACI 318M). 

E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

F. Splices: Lap splices as indicated on Drawings. 
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1. Bars indicated to be continuous, and all vertical bars shall be lapped not less than 48 bar 
diameters at splices, or 24 inches (610 mm), whichever is greater. 

2. Stagger splices in accordance with ACI 318 (ACI 318M). 

G. Install welded-wire reinforcement in longest practicable lengths. 

1. Support welded-wire reinforcement in accordance with CRSI "Manual of Standard 
Practice." 

a. For reinforcement less than W4.0 or D4.0, continuous support spacing shall not 
exceed 12 inches (305 mm). 

2. Lap edges and ends of adjoining sheets at least one wire spacing plus 2 inches (50 mm) 
for plain wire and 8 inches (200 mm) for deformed wire. 

3. Offset laps of adjoining sheet widths to prevent continuous laps in either direction. 
4. Lace overlaps with wire. 

3.3 JOINTS 

A. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations 
indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement. 
2. Continue reinforcement across construction joints unless otherwise indicated. 
3. Do not continue reinforcement through sides of strip placements of floors and slabs. 

3.4 INSTALLATION TOLERANCES 

A. Comply with ACI 117 (ACI 117M). 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports. 

B. Inspections: 

1. Steel-reinforcement placement. 
2. Steel-reinforcement mechanical splice couplers. 
3. Steel-reinforcement welding. 

END OF SECTION 03200 
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SECTION 03300 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Cast-in-place concrete, including concrete materials, mixture design, placement 
procedures, and finishes. 

B. Related Requirements: 
1. Section 032000 "Concrete Reinforcing" for steel reinforcing bars and welded-wire 

reinforcement. 

1.2 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of the 
following: blended hydraulic cement, fly ash, slag cement, and other pozzolans materials 
subject to compliance with requirements. 

B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each of the following. 

1. Portland cement. 
2. Fly ash. 
3. Slag cement. 
4. Blended hydraulic cement. 
5. Aggregates. 
6. Admixtures: 

a. Include limitations of use, including restrictions on cementitious materials, 
supplementary cementitious materials, air entrainment, aggregates, temperature at 
time of concrete placement, relative humidity at time of concrete placement, curing 
conditions, and use of other admixtures. 

7. Vapor retarders. 
8. Liquid floor treatments. 
9. Curing materials. 
10. Joint fillers. 

B. Design Mixtures: For each concrete mixture, include the following: 

1. Mixture identification. 
2. Minimum 28-day compressive strength. 
3. Durability exposure class. 
4. Maximum w/cm. 
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5. Calculated equilibrium unit weight, for lightweight concrete. 
6. Slump limit. 
7. Air content. 
8. Nominal maximum aggregate size. 
9. Indicate amounts of mixing water to be withheld for later addition at Project site if 

permitted. 
10. Intended placement method. 
11. Submit alternate design mixtures when characteristics of materials, Project conditions, 

weather, test results, or other circumstances warrant adjustments. 

C. Shop Drawings: 

1. Construction Joint Layout: Indicate proposed construction joints required to construct the 
structure. 

a. Location of construction joints is subject to approval of the Architect. 

D. Concrete Schedule: For each location of each Class of concrete indicated in "Concrete 
Mixtures" Article, including the following: 

1. Concrete Class designation. 
2. Location within Project. 
3. Exposure Class designation. 
4. Formed Surface Finish designation and final finish. 
5. Final finish for floors. 
6. Curing process. 
7. Floor treatment if any. 

1.4 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For each of the following, signed by manufacturers: 

1. Cementitious materials. 
2. Admixtures. 
3. Curing compounds. 
4. Vapor retarders. 
5. Joint-filler strips. 

B. Material Test Reports: For the following, from a qualified testing agency: 

1. Portland cement. 
2. Fly ash. 
3. Slag cement. 
4. Blended hydraulic cement. 
5. Aggregates. 
6. Admixtures: 

C. Research Reports: For concrete admixtures in accordance with ICC's Acceptance Criteria 
AC198. 

D. Preconstruction Test Reports: For each mix design. 

E. Field quality-control reports. 



St. Andrew School                                               Cast-In-Place Concrete                                    03300-3 

1.5 QUALITY ASSURANCE 

A. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing 
ready-mixed concrete products and that complies with ASTM C94/C94M requirements for 
production facilities and equipment. 

1. Manufacturer certified in accordance with NRMCA's "Certification of Ready Mixed 
Concrete Production Facilities." 

1.6 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction 
testing on each concrete mixture. 

1. Include the following information in each test report: 

a. Admixture dosage rates. 
b. Slump. 
c. Air content. 
d. Seven-day compressive strength. 
e. 28-day compressive strength. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Comply with ASTM C94/C94M and ACI 301 (ACI 301M). 

1.8 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 301 (ACI 301M) and ACI 306.1. 

B. Hot-Weather Placement: Comply with ACI 301 (ACI 301M) and ACI 305.1 (ACI 305.1M). 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with ACI 301 (ACI 301M) unless modified by requirements in the 
Contract Documents. 

2.2 CONCRETE MATERIALS 

A. Cementitious Materials: 

1. Portland Cement: ASTM C150/C150M, Type I or Type II 
2. Fly Ash: ASTM C618, Class C or F. 
3. Slag Cement: ASTM C989/C989M, Grade 100 or 120. 

B. Normal-Weight Aggregates: ASTM C33/C33M, Class 1N Insert class coarse aggregate or 
better, graded. Provide aggregates from a single source. 
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1. Alkali-Silica Reaction: Comply with one of the following: 

a. Expansion Result of Aggregate: Not more than 0.04 percent at one-year when 
tested in accordance with ASTM C1293. 

b. Expansion Results of Aggregate and Cementitious Materials in Combination: Not 
more than 0.10 percent at an age of 16 days when tested in accordance with 
ASTM C1567. 

c. Alkali Content in Concrete: Not more than 4 lb./cu. yd. (2.37 kg/cu. m) for 
moderately reactive aggregate or 3 lb./cu. yd. (1.78 kg/cu. m) for highly reactive 
aggregate, when tested in accordance with ASTM C1293 and categorized in 
accordance with ASTM C1778, based on alkali content being calculated in 
accordance with ACI 301 (ACI 301M). 

2. Maximum Coarse-Aggregate Size:  1-1/2 inches (38 mm) nominal. 
3. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

C. Air-Entraining Admixture: ASTM C260/C260M. 

D. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures that 
do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. 
Do not use calcium chloride or admixtures containing calcium chloride in steel-reinforced 
concrete. 

1. Water-Reducing Admixture: ASTM C494/C494M, Type A. 
2. Retarding Admixture: ASTM C494/C494M, Type B. 
3. Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D. 
4. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F. 
5. High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type G. 
6. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II. 

E. Water and Water Used to Make Ice: ASTM C94/C94M, potable or complying with 
ASTM C1602/C1602M, including all limits listed in Table 2 and the requirements of paragraph 
5.4 

2.3 VAPOR RETARDERS 

A. Sheet Vapor Retarder, Class A: ASTM E1745, Class A; not less than 10 mils (0.25 mm) thick. 
Include manufacturer's recommended adhesive or pressure-sensitive tape. 

2.4 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of 
inorganic silicate or siliconate materials and proprietary components; odorless; that penetrates, 
hardens, and densifies concrete surfaces. 

2.5 CURING MATERIALS 

A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. (305 g/sq. m) when dry. 

B. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet. 
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1. Color: 

a. Ambient Temperature Below 50 deg F (10 deg C): Black. 
b. Ambient Temperature between 50 deg F (10 deg C) and 85 deg F (29 deg C): Any 

color. 
c. Ambient Temperature Above 85 deg F (29 deg C): White. 

C. Curing Paper: Eight-feet- (2438-mm-) wide paper, consisting of two layers of fibered kraft 
paper laminated with double coating of asphalt. 

D. Water: Potable or complying with ASTM C1602/C1602M. 

E. Clear, Waterborne, Membrane-Forming, Dissipating Curing Compound: ASTM C309, Type 1, 
Class B. 

F. Clear, Waterborne, Membrane-Forming, Curing and Sealing Compound: ASTM C1315, 
Type 1, Class A. 

2.6 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D1751, asphalt-saturated cellulosic fiber. 

B. Floor Slab Protective Covering: Eight-feet- (2438-mm-) wide cellulose fabric. 

2.7 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, in accordance with ACI 301 (ACI 301M). 

1. Use a qualified testing agency for preparing and reporting proposed mixture designs, 
based on laboratory trial mixtures. 

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than 
portland cement in concrete as follows: 

1. Fly Ash or Other Pozzolans: 25 percent by mass. 
2. Slag Cement: 50 percent by mass. 
3. Total of Fly Ash or Other Pozzolans, Slag Cement: 50 percent by mass, with fly ash or 

pozzolans not exceeding 25 percent by mass. 

C. Admixtures: Use admixtures in accordance with 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. 

3. Use water-reducing admixture in pumped concrete, concrete with a w/cm below 0.50. 

2.8 CONCRETE MIXTURES 

A. Normal-weight concrete used for footings, slabs, and tie beams. 
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1. Exposure Class: ACI 318 (ACI 318M) F1 W1 C1. 
2. Minimum Compressive Strength:  As indicated at 28 days. 
3. Air Content: 

a. Exposure Class F1:  4.5 percent, plus or minus 1.5 percent at point of delivery for 
concrete containing 1-1/2-inch (38-mm) nominal maximum aggregate size. 
 

4. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 Insert number 
percent by weight of cement. 

2.9 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with 
ASTM C94/C94M[ and ASTM C1116/C1116M], and furnish batch ticket information. 

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete in accordance 
with ASTM C94/C94M. Mix concrete materials in appropriate drum-type batch machine mixer. 

1. For mixer capacity of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2 
minutes, but not more than five minutes after ingredients are in mixer, before any part of 
batch is released. 

2. For mixer capacity larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds 
for each additional 1 cu. yd. (0.76 cu. m). 

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project 
identification name and number, date, mixture type, mixture time, quantity, and amount 
of water added. Record approximate location of final deposit in structure. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining Work that 
is attached to or supported by cast-in-place concrete. 

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

2. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of ANSI/AISC 303. 

3. Install reglets to receive waterproofing and to receive through-wall flashings in outer face 
of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and 
other conditions. 

3.2 INSTALLATION OF VAPOR RETARDER 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with 
ASTM E1643 and manufacturer's written instructions. 

1. Install vapor retarder with longest dimension parallel with direction of concrete pour. 
2. Face laps away from exposed direction of concrete pour. 
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3. Lap vapor retarder over footings and grade beams not less than 6 inches (150 mm), 
sealing vapor retarder to concrete. 

4. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape. 
5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, sealing 

entire perimeter to floor slabs, grade beams, foundation walls, or pile caps. 
6. Seal penetrations in accordance with vapor retarder manufacturer's instructions. 
7. Protect vapor retarder during placement of reinforcement and concrete. 

a. Repair damaged areas by patching with vapor retarder material, overlapping 
damages area by 6 inches (150 mm) on all sides, and sealing to vapor retarder. 

3.3 JOINTS 

A. Construct joints true to line, with faces perpendicular to surface plane of concrete. 

B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence. 

1. Install so strength and appearance of concrete are not impaired, at locations indicated on 
Drawings or as approved by Architect. 

2. Place joints perpendicular to main reinforcement. 

a. Continue reinforcement across construction joints unless otherwise indicated. 
b. Do not continue reinforcement through sides of strip placements of floors and 

slabs. 

3. Form keyed joints as indicated. Embed keys at least 1-1/2 inches (38 mm) into concrete. 
4. Locate joints for beams, slabs, joists, and girders at third points of spans. Offset joints in 

girders a minimum distance of twice the beam width from a beam-girder intersection. 
5. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and 

girders and at the top of footings or floor slabs. 
6. Space vertical joints in walls as indicated on Drawings. Unless otherwise indicated on 

Drawings, locate vertical joints beside piers integral with walls, near corners, and in 
concealed locations where possible. 

C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete 
into areas as indicated. Construct control joints for a depth equal to at least one-fourth of 
concrete thickness as follows: 

1. Grooved Joints: Form control joints after initial floating by grooving and finishing each 
edge of joint to a radius of 1/8 inch (3.2 mm). Repeat grooving of control joints after 
applying surface finishes. Eliminate groover tool marks on concrete surfaces. 

2. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive 
or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide joints into concrete when 
cutting action does not tear, abrade, or otherwise damage surface and before concrete 
develops random cracks. 

D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 
concrete surface unless otherwise indicated on Drawings. 
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2. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 1 inch 
(25 mm) below finished concrete surface, where joint sealants, specified in 
Section 079200 "Joint Sealants," are indicated. 

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is 
required, lace or clip sections together. 

3.4 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items, 
and vapor retarder is complete and that required inspections are completed. 

1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient 
installation, and repair defective areas. 

2. Provide continuous inspection of vapor retarder during concrete placement and make 
necessary repairs to damaged areas as Work progresses. 

B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of 
concrete placement. 

C. Do not add water to concrete during delivery, at Project site, or during placement unless 
approved by Architect in writing, but not to exceed the amount indicated on the concrete 
delivery ticket. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture. 

D. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301 (ACI 301M), but not to exceed the amount indicated on the concrete 
delivery ticket. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture. 

E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete is placed on concrete that has hardened enough to cause seams or planes of weakness. 

1. If a section cannot be placed continuously, provide construction joints as indicated. 
2. Deposit concrete to avoid segregation. 
3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures 

and in a manner to avoid inclined construction joints. 
4. Consolidate placed concrete with mechanical vibrating equipment in accordance with 

ACI 301 (ACI 301M). 

a. Do not use vibrators to transport concrete inside forms. 
b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly 

penetrate placed layer and at least 6 inches (150 mm) into preceding layer. 
c. Do not insert vibrators into lower layers of concrete that have begun to lose 

plasticity. 
d. At each insertion, limit duration of vibration to time necessary to consolidate 

concrete, and complete embedment of reinforcement and other embedded items 
without causing mixture constituents to segregate. 

F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete. 
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1. Do not place concrete floors and slabs in a checkerboard sequence. 
2. Consolidate concrete during placement operations, so concrete is thoroughly worked 

around reinforcement and other embedded items and into corners. 
3. Maintain reinforcement in position on chairs during concrete placement. 
4. Screed slab surfaces with a straightedge and strike off to correct elevations. 
5. Level concrete, cut high areas, and fill low areas. 
6. Slope surfaces uniformly to drains where required. 
7. Begin initial floating using bull floats or darbies to form a uniform and open-textured 

surface plane, before excess bleedwater appears on the surface. 
8. Do not further disturb slab surfaces before starting finishing operations. 

3.5 FINISHING FORMED SURFACES 

A. As-Cast Surface Finishes: 

1. ACI 301 (ACI 301M) Surface Finish SF-1.0: As-cast concrete texture imparted by form-
facing material. 

a. Patch voids larger than 1-1/2 inches (38 mm) wide or 1/2 inch (13 mm) deep. 
b. Remove projections larger than 1 inch (25 mm). 
c. Tie holes do not require patching. 
d. Surface Tolerance: ACI 117 (ACI 117M) Class D. 
e. Apply to concrete surfaces not exposed to public view. 

B. Related Unformed Surfaces: 

1. At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed 
surfaces, strike off smooth and finish with a color and texture matching adjacent formed 
surfaces. 

2. Continue final surface treatment of formed surfaces uniformly across adjacent unformed 
surfaces unless otherwise indicated. 

3.6 FINISHING FLOORS AND SLABS 

A. Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing 
operations for concrete surfaces. Do not wet concrete surfaces. 

B. Float Finish: 

1. When bleedwater sheen has disappeared and concrete surface has stiffened sufficiently to 
permit operation of specific float apparatus, consolidate concrete surface with power-
driven floats or by hand floating if area is small or inaccessible to power-driven floats. 

2. Repeat float passes and restraightening until surface is left with a uniform, smooth, 
granular texture and complies with ACI 117 (ACI A117M) tolerances for conventional 
concrete. 

3. Apply float finish to surfaces to receive trowel finish  

C. Trowel Finish: 

1. After applying float finish, apply first troweling and consolidate concrete by hand or 
power-driven trowel. 

2. Continue troweling passes and restraighten until surface is free of trowel marks and 
uniform in texture and appearance. 
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3. Grind smooth any surface defects that would telegraph through applied coatings or floor 
coverings. 

4. Do not add water to concrete surface. 
5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 3 

percent. 
6. Apply a trowel finish to surfaces exposed to view. 
7. Finish and measure surface, so gap at any point between concrete surface and an 

unleveled, freestanding, 10-ft.- (3.05-m-) long straightedge resting on two high spots and 
placed anywhere on the surface does not exceed 1/8 inch (3 mm) and also no more than 
1/16 inch (1.6 mm) in 2 feet (610 mm). 

D. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces where ceramic or quarry 
tile is to be installed by either thickset or thinset method. While concrete is still plastic, slightly 
scarify surface with a fine broom perpendicular to main traffic route. 

1. Coordinate required final finish with Architect before application. 
2. Comply with flatness and levelness tolerances for trowel-finished floor surfaces. 

E. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and locations 
indicated on Drawings. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 
fiber-bristle broom perpendicular to main traffic route. 

2. Coordinate required final finish with Architect before application. 

F. Slip-Resistive Finish: Before final floating, apply slip-resistive aggregate finish to concrete stair 
treads, platforms, ramps as indicated on Drawings 

1. Apply in accordance with manufacturer's written instructions and as follows: 

a. Uniformly spread 25 lb/100 sq. ft. (12 kg/10 sq. m) of dampened slip-resistive 
aggregate over surface in one or two applications. 

b. Tamp aggregate flush with surface, but do not force below surface. 
c. After broadcasting and tamping, apply float finish. 
d. After curing, lightly work surface with a steel wire brush or an abrasive stone and 

water to expose slip-resistive aggregate. 

3.7 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS 

A. Filling In: 

1. Fill in holes and openings left in concrete structures after Work of other trades is in place 
unless otherwise indicated. 

2. Mix, place, and cure concrete, as specified, to blend with in-place construction. 
3. Provide other miscellaneous concrete filling indicated or required to complete the Work. 

B. Equipment Bases and Foundations: 

1. Coordinate sizes and locations of concrete bases with actual equipment provided. 
2. Construct concrete bases 6 inches (150 mm) high unless otherwise indicated on 

Drawings, and extend base not less than 6 inches (150 mm) in each direction beyond the 
maximum dimensions of supported equipment unless otherwise indicated on Drawings, 
or unless required for seismic anchor support. 

3. Minimum Compressive Strength:  3000 psi (20.7 MPa) at 28 days. 
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4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, 
install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete 
base. 

5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 
base and anchor into structural concrete substrate. 

6. Prior to pouring concrete, place and secure anchorage devices. 

a. Use setting drawings, templates, diagrams, instructions, and directions furnished 
with items to be embedded. 

b. Cast anchor-bolt insert into bases. 
c. Install anchor bolts to elevations required for proper attachment to supported 

equipment. 

C. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items. 

1. Cast-in inserts and accessories, as shown on Drawings. 
2. Screed, tamp, and trowel finish concrete surfaces. 

3.8 CONCRETE CURING 

A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. 

1. Comply with ACI 301 (ACI 301M) and ACI 306.1 for cold weather protection during 
curing. 

2. Comply with ACI 301 (ACI 301M) and ACI 305.1 (ACI 305.1M) for hot-weather 
protection during curing. 

3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h (1 kg/sq. m x h), calculated in 
accordance with ACI 305.1, before and during finishing operations. 

B. Curing Formed Surfaces: Comply with ACI 308.1 (ACI 308.1M) as follows: 

1. Cure formed concrete surfaces, including underside of beams, supported slabs, and other 
similar surfaces. 

2. Cure concrete containing color pigments in accordance with color pigment 
manufacturer's instructions. 

3. If forms remain during curing period, moist cure after loosening forms. 
4. If removing forms before end of curing period, continue curing for remainder of curing 

period, as follows: 

a. Continuous Fogging: Maintain standing water on concrete surface until final 
setting of concrete. 

b. Continuous Sprinkling: Maintain concrete surface continuously wet. 
c. Absorptive Cover: Pre-dampen absorptive material before application; apply 

additional water to absorptive material to maintain concrete surface continuously 
wet. 

d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with 
sheeting material, taping, or lapping seams. 

e. Membrane-Forming Curing Compound: Apply uniformly in continuous operation 
by power spray or roller in accordance with manufacturer's written instructions. 

1) Recoat areas subject to heavy rainfall within three hours after initial 
application. 

2) Maintain continuity of coating and repair damage during curing period. 
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C. Curing Unformed Surfaces: Comply with ACI 308.1 (ACI 308.1M) as follows: 

1. Begin curing immediately after finishing concrete. 
2. Interior Concrete Floors: 

a. Floors to Receive Floor Coverings Specified in Other Sections: Contractor has 
option of the following: 

1) Absorptive Cover: As soon as concrete has sufficient set to permit 
application without marring concrete surface, install prewetted absorptive 
cover over entire area of floor. 

a) Lap edges and ends of absorptive cover not less than 12-inches (300-
mm). 

b) Maintain absorptive cover water saturated, and in place, for duration 
of curing period, but not less than seven days. 

2) Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with 
sides and ends lapped at least 12 inches (300 mm), and sealed by waterproof 
tape or adhesive. 

a) Immediately repair any holes or tears during curing period, using 
cover material and waterproof tape. 

b) Cure for not less than seven days. 

3) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces 
continuously wet for not less than seven days, utilizing one, or a 
combination of, the following: 

a) Water. 
b) Continuous water-fog spray. 

b. Floors to Receive Penetrating Liquid Floor Treatments: Contractor has option of 
the following: 

1) Absorptive Cover: As soon as concrete has sufficient set to permit 
application without marring concrete surface, install prewetted absorptive 
cover over entire area of floor. 

a) Lap edges and ends of absorptive cover not less than 12 inches (300 
mm). 

b) Maintain absorptive cover water saturated, and in place, for duration 
of curing period, but not less than seven days. 

2) Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with 
sides and ends lapped at least 12 inches (300 mm), and sealed by waterproof 
tape or adhesive. 

a) Immediately repair any holes or tears during curing period, using 
cover material and waterproof tape. 

b) Cure for not less than seven days. 
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3) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces 
continuously wet for not less than seven days, utilizing one, or a 
combination of, the following: 

a) Water. 
b) Continuous water-fog spray. 

c. Floors to Receive Polished Finish: Contractor has option of the following: 

1) Absorptive Cover: As soon as concrete has sufficient set to permit 
application without marring concrete surface, install prewetted absorptive 
cover over entire area of floor. 

a) Lap edges and ends of absorptive cover not less than 12 inches (300 
mm). 

b) Maintain absorptive cover water saturated, and in place, for duration 
of curing period, but not less than seven days. 

2) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces 
continuously wet for not less than seven days, utilizing one, or a 
combination of, the following: 

a) Water. 
b) Continuous water-fog spray. 

d. Floors to Receive Chemical Stain: 

1) As soon as concrete has sufficient set to permit application without marring 
concrete surface, install curing paper over entire area of floor. 

2) Install curing paper square to building lines, without wrinkles, and in a 
single length without end joints. 

3) Butt sides of curing paper tight; do not overlap sides of curing paper. 
4) Leave curing paper in place for duration of curing period, but not less than 

28 days. 

e. Floors to Receive Urethane Flooring: 

1) As soon as concrete has sufficient set to permit application without marring 
concrete surface, install prewetted absorptive cover over entire area of floor. 

2) Rewet absorptive cover, and cover immediately with polyethylene moisture-
retaining cover with edges lapped 6 inches (150 mm) and sealed in place. 

3) Secure polyethylene moisture-retaining cover in place to prohibit air from 
circulating under polyethylene moisture-retaining cover. 

4) Leave absorptive cover and polyethylene moisture-retaining cover in place 
for duration of curing period, but not less than 28 days. 

f. Floors to Receive Curing Compound: 

1) Apply uniformly in continuous operation by power spray or roller in 
accordance with manufacturer's written instructions. 

2) Recoat areas subjected to heavy rainfall within three hours after initial 
application. 

3) Maintain continuity of coating, and repair damage during curing period. 
4) Removal: After curing period has elapsed, remove curing compound 

without damaging concrete surfaces by method recommended by curing 
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compound manufacturer unless manufacturer certifies curing compound 
does not interfere with bonding of floor covering used on Project. 

g. Floors to Receive Curing and Sealing Compound: 

1) Apply uniformly to floors and slabs indicated in a continuous operation by 
power spray or roller in accordance with manufacturer's written instructions. 

2) Recoat areas subjected to heavy rainfall within three hours after initial 
application. 

3) Repeat process 24 hours later, and apply a second coat. Maintain continuity 
of coating, and repair damage during curing period. 

3.9 TOLERANCES 

A. Conform to ACI 117 (ACI 117M). 

3.10 APPLICATION OF LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor treatment 
in accordance with manufacturer's written instructions. 

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and 
complete surface repairs. 

2. Do not apply to concrete that is less than 28 days' old. 
3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; 

and repeat brooming or scrubbing. 
4. Rinse with water; remove excess material until surface is dry. 
5. Apply a second coat in a similar manner if surface is rough or porous. 

B. Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing compound to 
hardened concrete by power spray or roller in accordance with manufacturer's written 
instructions. 

3.11 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector to perform field tests and inspections 
and prepare testing and inspection reports. 

B. Testing Agency:  Engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports. 

1. Testing agency shall be responsible for providing curing container for composite samples 
on Site and verifying that field-cured composite samples are cured in accordance with 
ASTM C31/C31M. 

2. Testing agency shall immediately report to Architect, Contractor, and concrete 
manufacturer any failure of Work to comply with Contract Documents. 

3. Testing agency shall report results of tests and inspections, in writing, to Owner, 
Architect, Contractor, and concrete manufacturer within 48 hours of inspections and tests. 

a. Test reports shall include reporting requirements of ASTM C31/C31M, 
ASTM C39/C39M, and ACI 301, including the following as applicable to each test 
and inspection: 
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1) Project name. 
2) Name of testing agency. 
3) Names and certification numbers of field and laboratory technicians 

performing inspections and testing. 
4) Name of concrete manufacturer. 
5) Date and time of inspection, sampling, and field testing. 
6) Date and time of concrete placement. 
7) Location in Work of concrete represented by samples. 
8) Date and time sample was obtained. 
9) Truck and batch ticket numbers. 
10) Design compressive strength at 28 days. 
11) Concrete mixture designation, proportions, and materials. 
12) Field test results. 
13) Information on storage and curing of samples before testing, including 

curing method and maximum and minimum temperatures during initial 
curing period. 

14) Type of fracture and compressive break strengths at seven days and 28 days. 

C. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing 
agency, indicating quantity, mix identification, admixtures, design strength, aggregate size, 
design air content, design slump at time of batching, and amount of water that can be added at 
Project site. 

D. Inspections: 

1. Headed bolts and studs. 
2. Verification of use of required design mixture. 
3. Concrete placement, including conveying and depositing. 
4. Curing procedures and maintenance of curing temperature. 
5. Verification of concrete strength before removal of shores and forms from beams and 

slabs. 
6. Batch Plant Inspections: On a random basis, as determined by Architect. 

E. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with 
ASTM C 172/C 172M shall be performed in accordance with the following requirements: 

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete 
mixture exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for 
each additional 50 cu. yd. (38 cu. m) or fraction thereof. 

a. When frequency of testing provides fewer than five compressive-strength tests for 
each concrete mixture, testing shall be conducted from at least five randomly 
selected batches or from each batch if fewer than five are used. 

2. Slump: ASTM C143/C143M: 

a. 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. 

b. Perform additional tests when concrete consistency appears to change. 

3. Slump Flow: ASTM C1611/C1611M: 

a. 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. 

b. Perform additional tests when concrete consistency appears to change. 
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4. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete;. 

a. One test for each composite sample, but not less than one test for each day's pour 
of each concrete mixture. 

5. Concrete Temperature: ASTM C1064/C1064M: 

a. One test hourly when air temperature is 40 deg F (4.4 deg C) and below or 80 
deg F (27 deg C) and above, and one test for each composite sample. 

6. Compression Test Specimens: ASTM C31/C31M: 

a. Cast and laboratory cure two sets of three 6-inch (150 mm) by 12-inch (300 mm) 
or 4-inch (100 mm) by 8-inch (200 mm) cylinder specimens for each composite 
sample. 

7. Compressive-Strength Tests: ASTM C39/C39M. 

a. Test one set of three laboratory-cured specimens at seven days and one set of two 
specimens at 28 days. 

b. Test one set of three field-cured specimens at seven days and one set of two 
specimens at 28 days. 

c. A compressive-strength test shall be the average compressive strength from a set of 
two specimens obtained from same composite sample and tested at age indicated. 

8. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures 
for protecting and curing in-place concrete. 

9. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive strength, 
and no compressive-strength test value falls below specified compressive strength by 
more than 500 psi (3.4 MPa) if specified compressive strength is 5000 psi (34.5 MPa), or 
no compressive strength test value is less than 10 percent of specified compressive 
strength if specified compressive strength is greater than 5000 psi (34.5 MPa). 

10. 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. 

11. Additional Tests: 

a. 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. 

b. Testing and inspecting agency may conduct tests to determine adequacy of 
concrete by cored cylinders complying with ASTM C42/C42M or by other 
methods as directed by Architect. 

1) Acceptance criteria for concrete strength shall be in accordance with 
ACI 301 (ACI 301M), section 1.6.6.3. 

12. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

13. Correct deficiencies in the Work that test reports and inspections indicate do not comply 
with the Contract Documents. 
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3.12 PROTECTION 

A. Protect concrete surfaces as follows: 

1. Protect from petroleum stains. 
2. Diaper hydraulic equipment used over concrete surfaces. 
3. Prohibit vehicles from interior concrete slabs. 
4. Prohibit use of pipe-cutting machinery over concrete surfaces. 
5. Prohibit placement of steel items on concrete surfaces. 
6. Prohibit use of acids or acidic detergents over concrete surfaces. 
7. Protect liquid floor treatment from damage and wear during the remainder of construction 

period. Use protective methods and materials, including temporary covering, 
recommended in writing by liquid floor treatments installer. 

8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete 
finish using Floor Slab Protective Covering. 

END OF SECTION 03300 
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SECTION 04200 – UNIT MASONRY 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 

A. Provide unit masonry for walls and partitions: 
1. Exterior face brick at concrete masonry cavity walls. 
2. Re-use of salvaged brick from selective demolition. 
3. Exterior concrete masonry bearing walls. 
4. Interior concrete masonry bearing and non-bearing partitions. 
5. Glass block units 

 
1.02 SUBMITTALS 
 

A. Submit for approval samples, product data, and test reports. 
 
1.03 QUALITY ASSURANCE 
 

A. Comply with governing codes and regulations.  Provide products of acceptable manufacturers which have 
been in satisfactory use in similar service for three years.  Use experienced installers.  Deliver, handle, and 
store materials in accordance with manufacturer's instructions. 

B. Field Constructed Mock-Ups:  Prior to installation of masonry work, erect sample wall 
panels to further verify selections made for color and textural characteristics, under sample 
submittals of masonry units and mortar, and to represent completed masonry work for 
qualities of appearance, materials and construction. Two sample panels are to be built, 
approximately 4' x 4' showing full range of brick for consideration. 
 

 
1.04 PROJECT CONDITIONS: 
 

A. Protection of Work:  During erection, cover top of walls with waterproof sheeting at end of each day's 
work.  

 
B. Staining:  Prevent grout or mortar or soil from staining the face of masonry to be left exposed or painted. 

 Remove immediately grout or mortar in contact with such masonry. 
 

C. Protect base of walls from rain-splashed mud and mortar splatter by means of coverings spread on ground 
and over wall surface. 

 
D. Protect sills, ledges and projections from droppings of mortar. 

 
E. Cold Weather Protection: 

 
1. Do not lay masonry units which are wet or frozen. 
2. Remove any ice or snow formed on masonry bed by carefully applying heat until top surface is dry 

to the touch. 
     3. Remove masonry damaged by freezing conditions. 

4. For clay masonry units with initial rates of absorption (suction) which require them to be wetted 
before laying, comply with the BIA recommendations for laying masonry. 

 
F. Perform the following construction procedures while masonry work is progressing.  Temperature ranges 

indicated below apply to air temperatures existing at time of installation except for grout. 
For grout, temperature ranges apply to anticipated minimum night temperatures.  In heating mortar and 
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grout materials, maintain mixing temperature selected within 10 deg.F (6 deg.C). 
 

1. 40 deg.F (4 deg.C) to 32 deg.F (0 deg.C): 
Mortar:  Heat mixing water to produce mortar temperature between 40 deg.F (4 deg.C) and 120 
deg.F (49 deg.C). 
Grout:  Follow normal masonry procedures. 

2. Do not lay brick or masonry when temperatures drop below 32 deg. F. 
 

G. Protect completed masonry and masonry not being worked on in the following manner.  Temperature 
ranges indicated apply to mean daily air temperatures except for grouted masonry.  For grouted      
masonry, temperature ranges apply to anticipated minimum night temperatures. 

 
1. 40 deg.F (4 deg.C) to 32 deg.F (0 deg.C): 

Protect masonry from rain or snow for at least 24 hours by covering with weather-resistive 
membrane. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 

A. Brick:  Standard modular, 2-1/4" by 3-5/8" by 7-5/8".  Comply with ASTM C 216, Grade SW, Type FBS. 
 Special shapes as indicated or as required by building configuration.  Brick shall match existing where 
applicable. 

    
 Standard modular, nominal 2-1/4" by 3-5/8" by 7-5/8".   
 Acceptable manufacturers:  
  To be determined.  
  
B. Concrete masonry units:  Lightweight, ASTM C 140 and C 90 Type II, Grade N; 7-5/8" by 15-5/8" 

face size.  Special shapes as indicated or as required. Provide units with minimum average net-area 
compressive strength of 2000 psi.  Provide bullnose units at jambs and sills of all openings, and at all 
outside corners and end wall terminations, unless otherwise indicated. 
 

C. Glass Block units:  Provide solid glass block units as manufactured by Owens Corning:      Vistabrik, 
Solid Glass Block:  3" thick; 4” x 8” size, solid glass block units, clear visibility.  Install per written 
instructions with white mortar. 

 
D. Wall flashing:  40 mil minimum; self-sealing, self-healing, fully adhering composite flexible flashing 

consisting of 32 mil thick pliable and highly adhesive rubberized asphalt compound bonded 
completely to 8 mil thick, high density, four ply, cross laminated polyethylene film.  Manufacturer 
producing a product that conforms to this specification is W.R. Grace ‘Perm-A-Barrier’. 

 
E. Matching Mortar: Testing of existing mortar to provide formula and color for matching mortar for the 

existing historic building. 
 
F. Mortar:  ASTM C 270, masonry cement mortar, Type M or S. Inorganic oxide mortar pigments.  
 Mortar at brick shall be  
 Mortar Color: Argos:  “Beige” or approved equal. 

Grout for unit masonry: Comply with ASTM C 476. 
 

F. Reinforcing: 
1. Ties and reinforcing:  Hot-dipped galvanized, ASTM A 153. 
2. Horizontal reinforcing:  Welded ladder type, 9 gage wire with deformed side rods. 
3. Brick to block ties:  3/16" diameter adjustable double hook & eye; Hohmann & Barnard Lox-All 

Adjustable Eye-Wire (eye and pintle) or approved equal. 
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4. Brick to steel stud ties:  3/16" diameter vee ties with drip, 12 gage wall slot; Hohmann & Barnard 
DW-10HS or approved equal. 

5. Reinforcing bars:  Deformed bars, ASTM A 615, Grade 60; in accordance with drawings. 
 

H. Miscellaneous Materials: 
1. Cavity Drainage Material:  2-inch thick, high density polyethylene, 90% open mesh, dovetail 

shaped to maintain unobstructed drainage at weep holes;   Mortar Net Green or approved 
equal. 

2. Weep Holes:  “Weeps Vents” by Mortar Net USA Ltd. Install 4” to 6” above finish grade. 
 
PART 3 - EXECUTION 
 
3.01 INSTALLATION 
 
 A. Comply with PCA "Recommended Practices for Laying Concrete Block" and BIA Tech Notes 11, 

11A, 11B, 11C, 11D, and 11E. 
 
 B. Weather Protection:  Cold weather; heat mortar water and sand, enclose walls and provide temporary 

heat as recommended by BIA Tech Notes 1, 1A, 1B, and 1C.  Hot weather; use mortar within 1-1/2" 
hours after mixing for ambient 80 degrees F or above. 

 
C. Tolerances:  From dimensions and locations in Contract Documents for plumb, level and alignment, 

plus or minus 1/8 in 20'. 
 

D. Fire-Rating:  Where indicated, provide assemblies identical to tested assemblies and accepted by 
authorities having jurisdiction. 
 

 E. Bond:  Lay exposed face brick in running bond except in areas of special coursing as indicated on 
Drawings. 

 
 F. Joints:  Maintain uniform 3/8" width; tool concave.  Provide full bed, head and collar joints except at 

weep holes; keep cavity clean at cavity walls. 
 
 G. Weep holes:  Provide weeps at 16” o.c. above all ledges, flashings and lintels.  Fill cavity 10" high 

with cavity drainage material. 
 

H. Install steel lintels and provide reinforced masonry lintels where indicated. 
 

I. Coordinate installation of flashings; prepare masonry surfaces smooth and bed flashings in mortar.  
Comply with manufacturer's instructions for asphaltic membrane flashings. 
 

J. Coordinate installation of embedded brick ties with insulated concrete forms supplied under Section 
03130. 
 

 K. Ties and Horizontal Reinforcing:  Comply with codes; space ties not more than 16" o.c. vertically and 
horizontally. 

 
 L. Provide L and T sections of reinforcing at corners and intersections.  Lap reinforcing a minimum of 

6".  Reinforce masonry openings greater than 1'-0" wide with horizontal reinforcements place in 2 
horizontal joints approximately 8" apart immediately above the lintel and below the sill.  Extend the 
reinforcement a minimum of 2'-0" beyond jambs of the openings. 

 
 M. Remove and replace damaged units.  Enlarge holes in mortar and re-point.  Prepare joints to receive 

sealants.  Clean brick using bucket and brush method; comply with BIA Tech Note 20.  Clean 
Concrete masonry by dry brushing; comply with NCMA TEK No. 28.  
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3.02 CONSTRUCTION TOLERANCES: 
 

A. Variation from Plumb:  For vertical lines and surfaces of columns, walls and arises do not exceed 
1/4" in 10', or 3/8" in a story height not to exceed 20', nor 1/2" in 40' or more.  For external corners, 
expansion joints, control joints and other conspicuous lines, do not exceed 1/4" in any story or 20' 
maximum, nor 1/2" in 40' or more.  For vertical alignment of head joints do not exceed plus or 
minus 1/4" in 10', 1/2" maximum. 

 
  B. Variation from Level:  For bed joints and lines of exposed lintels, sills, parapets, horizontal grooves 

and other conspicuous lines, do not exceed 1/4" in any bay or 20' maximum, nor 1/2" in 40' or more. 
 For top surface of bearing walls do not exceed 1/8" between adjacent floor elements in 10' or 1/16" 
within width of a single unit. 

 
C. Variation of Linear Building Line:  For position shown in plan and related portion of columns, walls 

and partitions, do not exceed 1/2" in any bay or 20' maximum, nor 3/4" in 40' or more. 
D. Variation in Cross-Sectional Dimensions:  For columns and thickness of walls, from dimensions 

shown, do not exceed minus 1/4" nor plus 1/2". 
 
E. Variation in Mortar Joint Thickness:  Do not exceed bed joint thickness indicated by more than plus 

or minus 1/8", with a maximum thickness limited to 1/2".  Do not exceed head joint thickness 
indicated by more than plus or minus 1/8". 

 
3.03 LAYING MASONRY WALLS: 
 

A.  Appearance:  Lay brick so that not less than a ½ brick (3 1/2”) is laid at all areas including end 
walls, window openings, lintels and headers.  Do not cut header bricks so the height is less than a 
full brick (2 1/4"). 

 
B. Layout walls in advance for accurate spacing of surface bond patterns with uniform joint widths and 

to accurately locate openings, movement-type joints, returns and offsets.  Avoid the use of 
less-than-half-size units at corners, jambs and wherever possible at other locations. 

 
C. Lay-up walls to comply with specified construction tolerances, with courses accurately spaced and 

coordinated with other work. 
 

D. Pattern Bond:  Lay exposed masonry in running bond with vertical joint in each course centered on 
units in courses above and below.  Lay concealed masonry with all units in a wythe in running bond 
or bonded by lapping not less than 2".  Bond and interlock each course of each wythe at corners.  Do 
not use units with less that nominal 4" horizontal face dimensions at corners or jambs. 

 
E. Stopping and Resuming Work:  Rack back 1/2-unit length in each course; do not tooth.  Clean 

exposed surfaces of set masonry, wet units lightly (if required) and remove loose masonry units and 
mortar prior to laying fresh masonry. 

 
F. Fill cores in hollow concrete masonry units with grout 3 courses (24") under bearing plates, beams, 

lintels, posts and similar items, unless otherwise indicated. 
 
3.04 MORTAR BEDDING AND JOINTING: 
 

A. Lay solid brick size masonry units with completely filled bed and head joint; butter ends with 
sufficient mortar to fill head joints and shove into place.  Do not slush head joints. 

 
B. Lay hollow concrete masonry units with full mortar coverage on horizontal and vertical face shells.  

Bed webs in mortar in starting course on footings and in all courses of piers, columns and pilasters, 
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and where adjacent to cells or cavities to be reinforced or filled with concrete or grout.  For starting 
course on footings where cells are not grouted, spread out full mortar bed including areas under 
cells. 

 
C. Maintain joint widths shown, except for minor variations required to maintain bond alignment.  If 

not shown, lay walls with 3/8" joints. 
 
D. Cut joints flush for masonry walls which are to be concealed or to be covered by other materials, 

unless otherwise indicated. 
 

E. Tool exposed joints slightly concave using a jointer larger than joint thickness. 
 

F. Remove masonry units disturbed after laying; clean and reset in fresh mortar.  Do not pound corners 
or jambs to shift adjacent stretcher units which have been set in position.  If adjustments are 
required, remove units, clean off mortar and reset in fresh mortar. 

 
  3.05 FLASHING OF MASONRY WORK:  
 

A. General:  Provide concealed flashing in masonry work at, or above, angles, ledges and other 
obstructions to the downward flow of water in the wall so as to divert such water to the 
exterior. Prepare masonry surfaces smooth and free from projections which could puncture 
flashing.  Place through-wall flashing on sloping bed of mortar and cover with mortar.  Seal 
penetrations in flashing with mastic before covering with mortar.  

3.06 REINFORCED UNIT MASONRY 

A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced 
masonry elements during construction. 

1. Construct formwork to provide shape, line, and dimensions of completed masonry as 
indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and 
support forms to maintain position and shape during construction and curing of reinforced 
masonry. 

2. Do not remove forms and shores until reinforced masonry members have hardened 
sufficiently to carry their own weight and that of other loads that may be placed on them 
during construction. 

B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6. 

C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough 
strength to resist grout pressure. 

1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout 
placement, including minimum grout space and maximum pour height. 
Limit height of vertical grout pours to not more than 60 inches. 

3.07 FIELD QUALITY CONTROL 

A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections and 
prepare reports. Allow inspectors access to scaffolding and work areas as needed to perform tests 
and inspections. Retesting of materials that fail to comply with specified requirements shall be done 
at Contractor's expense. 
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B. Inspections: Special inspections according to Level C in TMS 402/ACI 530/ASCE 5. Level 1 
Special Inspections according to IBC Table 1704.5.1 

1. Begin masonry construction only after inspectors have verified proportions of site-prepared 
mortar. 

2. Place grout only after inspectors have verified compliance of grout spaces and of grades, 
sizes, and locations of reinforcement. 

3. Place grout only after inspectors have verified proportions of site-prepared grout. 

C. Testing Prior to Construction: One set of tests. 

D. Testing Frequency: One set of tests for each 5000 sq. ft. (464 sq. m) of wall area or portion thereof. 

E. Clay Masonry Unit Test: For each type of unit provided, according to ASTM C67 for compressive 
strength. 

F. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C140 for 
compressive strength. 

G. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to 
ASTM C780. 

H. Mortar Test (Property Specification): For each mix provided, according to ASTM C780. Test mortar 
for mortar air content and compressive strength. 

I. Grout Test (Compressive Strength): For each mix provided, according to ASTM C1019. 
 
3.08 REPAIR, POINTING AND CLEANING: 
 

A. Remove and replace masonry units which are loose, chipped, broken, stained or otherwise 
damaged, or if units do not match adjoining units as intended.  Provide new units to match 
adjoining units and install in fresh mortar or grout, pointed to eliminate evidence of 
replacement. 

 
B. Pointing:  During the tooling of joints, enlarge any voids or holes, except weep holes, and 

completely fill with mortar.  Point-up all joints including corners, openings and adjacent work 
to provide a neat, uniform appearance, and prepare for application of sealants. 

 
C. Final Cleaning:  After mortar is thoroughly set and cured, clean masonry as follows: 

 
Remove large mortar particles by hand with wooden paddles and non-metallic scrape hoes or 
chisels. 

 
Test cleaning methods on sample wall panel; leave 1/2 panel uncleaned for comparison 
purposes.  Obtain Architect's approval of sample cleaning before proceeding with cleaning of 
masonry. 

 
Saturate wall surfaces with water prior to application of cleaners; remove cleaners promptly 
by rinsing thoroughly with clear water. 
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Use bucket and brush hand cleaning method described in BIA"Technical Note No. 20 
Revised" to clean brick masonry made from clay or shale, except use detergent masonry 
cleaner  
Clean concrete unit masonry to comply with masonry manufacturer's directions and 
applicable NCMA "Tek" bulletins. 

 
D. Protection:  Provide final protection and maintain conditions in a manner acceptable to 

Installer, which ensures unit masonry work being without damage and deterioration at time of 
substantial completion.   

 
END OF SECTION 04200 
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SECTION 05120 - STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Structural steel. 
2. Shrinkage-resistant grout. 

B. Related Requirements: 

1. Section 051213 "Architecturally Exposed Structural Steel Framing" for additional 
requirements for architecturally exposed structural steel. 

2. Section 053100 "Steel Decking" for field installation of shear stud connectors through 
deck. 

1.2 DEFINITIONS 

A. Structural Steel: Elements of the structural frame indicated on Drawings and as described in 
ANSI/AISC 303. 

1.3 ACTION SUBMITTALS 

A. Product Data: 

1. Structural-steel materials. 
2. High-strength, bolt-nut-washer assemblies. 
3. Shear stud connectors. 
4. Anchor rods. 
5. Threaded rods. 
6. Forged-steel hardware. 
7. Shop primer. 
8. Galvanized-steel primer. 
9. Etching cleaner. 
10. Galvanized repair paint. 
11. Shrinkage-resistant grout. 

B. Shop Drawings: Show fabrication of structural-steel components. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Mill test reports for structural-steel materials, including chemical and physical properties. 

C. Source quality-control reports. 
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D. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Plant, Category BU or is accredited 
by the IAS Fabricator Inspection Program for Structural Steel (Acceptance Criteria 172). 

B. Installer Qualifications: A qualified Installer who participates in the AISC Quality Certification 
Program and is designated an AISC-Certified Erector, Category ACSE or Category CSE. 

C. Welding Qualifications: Qualify procedures and personnel in accordance with 
AWS D1.1/D1.1M. 

PART 2 - PRODUCTS 

2.1 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes:  ASTM A992/A992M. 

B. Plate and Bar:  ASTM A36/A36M. 

C. Cold-Formed Hollow Structural Sections:  ASTM A500/A500M, Grade B 
ASTM A500/A500M, Grade C structural tubing. 

D. Welding Electrodes: Comply with AWS requirements. 

2.2 BOLTS AND CONNECTORS 

A. High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325 
(Grade A325M), Type 1, heavy-hex steel structural bolts; ASTM A563, Grade DH 
(ASTM A563M, Class 10S), heavy-hex carbon-steel nuts; and ASTM F436/F436M, Type 1, 
hardened carbon-steel washers; all with plain finish. 

2.3 RODS 
 

A. Headed Anchor Rods:  ASTM F1554, Grade 36, straight. 

1. Finish:  Hot-dip zinc coating, ASTM A153/A153M, Class C. 

2.4 PRIMER 

A. Steel Primer: 

1. Comply with Section 099600 "High-Performance Coatings." 
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2.5 SHRINKAGE-RESISTANT GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, factory-packaged, 
nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to consistency 
suitable for application and a 30-minute working time. 

2.6 FABRICATION 

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate in 
accordance with ANSI/AISC 303 and to ANSI/AISC 360. 

2.7 SHOP CONNECTIONS 

A. High-Strength Bolts: Shop install high-strength bolts in accordance with RCSC's "Specification 
for Structural Joints Using High-Strength Bolts" for type of bolt and type of joint specified. 

1. Joint Type:  Snug tightened. 

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work. 

2.8 GALVANIZING 

2.9 SHOP PRIMING 

A. Shop prime steel surfaces, except the following: 

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded 
members to a depth of 2 inches (50 mm). 

2. Surfaces to be field welded. 

B. Surface Preparation of Steel: in accordance with 09660, High Performance Coatings  

2.10 SOURCE QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform shop tests and inspections. 

1. Allow testing agency access to places where structural-steel work is being fabricated or 
produced to perform tests and inspections. 

2. Bolted Connections: Inspect shop-bolted connections in accordance with RCSC's 
"Specification for Structural Joints Using High-Strength Bolts." 

3. Welded Connections: Visually inspect shop-welded connections in accordance with 
AWS D1.1/D1.1M. Shop splices of members and full penetration welds shall be 100% 
inspected using the following inspection procedures, at testing agency's option: 

a. Liquid Penetrant Inspection: ASTM E165/E165M. 
b. Magnetic Particle Inspection: ASTM E709; performed on root pass and on finished 

weld. Cracks or zones of incomplete fusion or penetration are not accepted. 
c. Ultrasonic Inspection: ASTM E164. 
d. Radiographic Inspection: ASTM E94/E94M. 
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4. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces 
and locations of anchor rods, bearing plates, and other embedments for compliance with 
requirements. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and in accordance with 
ANSI/AISC 303 and ANSI/AISC 360. 

B. Baseplates Bearing Plates: Clean concrete- and masonry-bearing surfaces of bond-reducing 
materials, and roughen surfaces prior to setting plates. Clean bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 
2. Weld plate washers to top of baseplate. 
3. Snug-tighten anchor rods after supported members have been positioned and plumbed. 

Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before 
packing with grout. 

4. Promptly pack shrinkage-resistant grout solidly between bearing surfaces and plates, so 
no voids remain. Neatly finish exposed surfaces; protect grout and allow to cure. Comply 
with manufacturer's written installation instructions for grouting. 

C. Maintain erection tolerances of structural steel within ANSI/AISC 303. 

3.3 FIELD CONNECTIONS 

A. High-Strength Bolts: Install high-strength bolts in accordance with RCSC's "Specification for 
Structural Joints Using High-Strength Bolts" for bolt and joint type specified. 

1. Joint Type:  Snug tightened. 

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work. 

1. Comply with ANSI/AISC 303 and ANSI/AISC 360 for bearing, alignment, adequacy of 
temporary connections, and removal of paint on surfaces adjacent to field welds. 

3.4 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector to perform the following special 
inspections: 
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1. Verify structural-steel materials and inspect steel frame joint details. 
2. Verify weld materials and inspect welds. 
3. Verify connection materials and inspect high-strength bolted connections. 

B. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

1. Bolted Connections: Inspect bolted connections in accordance with RCSC's 
"Specification for Structural Joints Using High-Strength Bolts." 

2. Welded Connections: Visually inspect field welds in accordance with AWS D1.1/D1.1M. 

END OF SECTION 05120 
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SECTION 05213 - ARCHITECTURALLY EXPOSED STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Architecturally exposed structural steel (AESS). 
2. Section 051200 "Structural Steel Framing" requirements that also apply to AESS. 

1.3 DEFINITIONS 

A. AESS: Architecturally exposed structural steel. 

1.4 PREINSTALLATION MEETINGS 

1.5 ACTION SUBMITTALS 

A. Shop Drawings: Show fabrication of AESS components. Shop Drawings for structural steel 
may be used for AESS. 

1. Identify AESS category for each steel member and connection, including transitions 
between AESS categories and between AESS and non-AESS. 

B. Samples: Submit Samples to set quality standards for AESS. 

1. Two steel plates, 3/8 by 8 by 4 inches (9.5 by 200 by 100 mm), with long edges joined by 
a groove weld and with weld ground smooth. 

2. Steel plate, 3/8 by 8 by 8 inches (9.5 by 200 by 200 mm), with one end of a short length 
of rectangular steel tube, 4 by 6 by 3/8 inches (100 by 150 by 9.5 mm), welded to plate 
with a continuous fillet weld and with weld ground smooth and blended. 

1.6 QUALITY ASSURANCE 

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Plant, Category BU, or is accredited 
by the IAS Fabricator Inspection Program for Structural Steel (AC 172) and is experienced in 
fabricating AESS similar to that indicated on this Project. 
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B. Installer Qualifications: A qualified Installer who participates in the AISC Quality Certification 
Program, is designated an AISC-Certified Erector, Category ACSE or Category CSE, and is 
experienced in erecting AESS similar to that indicated on this Project. 

C. Shop-Painting Applicators: Qualified according to AISC's Sophisticated Paint Endorsement P3 
or SSPC-QP 3. 
1. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Use special care in handling AESS to prevent twisting, warping, nicking, and other damage 
during fabrication, delivery, and erection. Store materials to permit easy access for inspection 
and identification. Keep AESS members off ground and spaced by using pallets, dunnage, or 
other supports and spacers. Protect AESS members and packaged materials from corrosion and 
deterioration. 

1. Do not store AESS materials on structure in a manner that might cause distortion, 
damage, or overload to members or supporting structures. Repair or replace damaged 
materials or structures as directed. 

1.8 FIELD CONDITIONS 

A. Field Measurements: Where AESS is indicated to fit against other construction, verify actual 
dimensions by field measurements before fabrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with requirements of ANSI/AISC 303, Sections 1 through 9 and as modified in Section 
10, "Architecturally Exposed Structural Steel." 

2.2 FILLER 

A. Polyester filler intended for use in repairing dents in automobile bodies. 

2.3 PRIMER 

A. Steel Primer: 

1. Comply with Section 09960 "High-Performance Coatings." 
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2.4 FABRICATION 

A. Shop fabricate and assemble AESS to the maximum extent possible. Locate field joints at 
concealed locations if possible. Detail assemblies to minimize handling and to expedite 
erection. 

1. Use special care handling and fabricating AESS before and after shop painting to 
minimize damage to shop finish. 

B. Category AESS 1: 

1. Comply with overall profile dimensions of AWS D1.1/D1.1M for welded built-up 
members. Keep appearance and quality of welds consistent. Maintain true alignment of 
members without warp exceeding specified tolerances. 

2. Prepare surfaces according to Part 2 "Shop Priming" Article and SSPC-
SP 6 (WAB)/NACE WAB-3. 

3. Grind sheared, punched, and flame-cut edges to remove burrs and provide smooth 
surfaces and eased edges. 

4. Make intermittent welds appear continuous, using filler or additional welding. 
5. Seal weld open ends of hollow structural sections with 3/8-inch (9.5-mm) closure plates. 
6. Limit butt and plug weld projections to 1/16 inch (1.6 mm). 
7. Install bolt heads on the same side of each connection and maintain orientation 

consistently from one connection to another. 
8. Remove weld spatter, slivers, and similar surface discontinuities. 
9. Remove blemishes and surface irregularities resulting from temporary braces or fixtures 

by filling or grinding, before cleaning, treating, and shop priming. 
10. Grind tack welds smooth unless incorporated into final welds. 
11. Remove backing and runoff tabs, and grind welds smooth. 

C. Category AESS 2: In addition to requirements for Category AESS 1, comply with the 
following: 

1. Limit as-fabricated straightness tolerance to one-half that permitted for structural-steel 
materials in ANSI/AISC 303. 

2. Limit as-fabricated curved structural steel tolerance to that permitted for structural-steel 
materials in ANSI/AISC 303. 

3. Limit as-fabricated straightness tolerance of welded built-up members to one-half that 
permitted by AWS D1.1/D1.1M. 

4. Conceal fabrication and erection markings from view in the completed structure. 
5. Make welds uniform and smooth. 

D. Category AESS 3: In addition to requirements for Category AESS 1 and AESS 2, comply with 
the following: 

1. Cut out mill marks from mill material or hide these markings from view in the completed 
structure. Where neither method is possible, remove mill marks by grinding and filling 
surfaces as approved by Architect. 

2. Grind butt and plug welds smooth or fill, removing weld splatter exposed to view. 
3. Orient HSS seams as indicated or away from view. 
4. Align and match abutting member cross sections. 
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5. At visible open joints of copes, miters, and cuts, maintain uniform clear gaps of 1/8 inch 
(3.2 mm). At closed joints, maintain uniform contact within 1/16 inch (1.6 mm). 

6. Fabricate with exposed surfaces smooth, square, and of surface quality approved by 
Architect. 

E. Category AESS 4: In addition to requirements for Category AESS 1, AESS 2, and AESS 3, 
comply with the following: 

1. Treat HSS seams to appear seamless. 
2. Contour and blend welds and weld transitions between members, removing splatter 

exposed to view. 
3. Fill surface imperfections with filler and sand smooth to achieve surface quality approved 

by Architect. 
4. Minimize weld show-through and distortion on the opposite side of exposed connections 

by grinding to a smooth profile aligned with adjacent material. 

F. All exposed steel shall be considered AESS 4. 

G. Shop prime steel surfaces, according to 09960 HIGH PERFORANCE COATINGS 
 

H. Surface Preparation: Prepare surfaces according to 09960 HIGH PERFORMANCE 
COATINGS 

I. EXECUTION 

2.5 EXAMINATION 

A. Verify, with steel erector present, elevations of concrete- and masonry-bearing surfaces and 
locations of anchor rods, bearing plates, and other embedments for compliance with 
requirements. 

B. Examine AESS for twists, kinks, warping, gouges, and other imperfections before erecting. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

2.6 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep AESS 
secure, plumb, and in alignment against temporary construction loads and loads equal in 
intensity to design loads. Remove temporary supports when permanent structural steel, 
connections, and bracing are in place unless otherwise indicated. 

2.7 ERECTION 

A. Take special care during erection to avoid marking or distorting the AESS and to minimize 
damage to shop painting. Set AESS accurately in locations and to elevations indicated and 
according to ANSI/AISC 303 and ANSI/AISC 360. 



St. Andrew School                     Architecturally Exposed Structural Steel Framing             05213-5 

1. Remove welded tabs that were used for attaching temporary bracing and safety cabling 
and that are exposed to view in the completed Work. Take care to avoid any blemishes, 
holes, or unsightly surfaces resulting from the use or removal of temporary elements. 

2. Grind tack welds smooth. 
3. Remove backing and runoff tabs, and grind welds smooth. 
4. Orient bolt heads on the same side of each connection and maintain orientation 

consistently from one connection to another. 
5. Remove erection bolts in AESS, fill holes with weld metal or filler, and grind or sand 

smooth to achieve surface quality approved by Architect. 
6. Fill weld access holes in AESS with weld metal or filler and grind, or sand smooth to 

achieve surface quality as approved by Architect. 
7. Conceal fabrication and erection markings from view in the completed structure. 

2.8 REPAIR 

A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas, and touchup 
galvanizing to comply with ASTM A780/A780M. 

2.9 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to inspect AESS as specified in 
Section 051200 "Structural Steel Framing." The testing agency is not responsible for enforcing 
requirements relating to aesthetic effect. 

B. Architect will observe AESS in place to determine acceptability relating to aesthetic effect. 

END OF SECTION 05213 
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SECTION 05310 - STEEL DECK 
 
PART 1 - GENERAL 

 
1.01 SUMMARY 

 
A. Furnish all materials, equipment and labor for installation of metal decking, accessories 

and miscellaneous items that may be required, as specified herein or indicated on 
drawings. This Section includes the following: 
1. Acoustical roof deck. 

 
1.02 SUBMITTALS 

 
A. Product Data:  For each type of deck, accessory, and product indicated. 
B. Shop Drawings:  Include layout and types of deck panels, anchorage details, reinforcing 

channels, pans, deck openings, special jointing, accessories, and attachments to other 
construction. 

C. Product certificates. 
D. Welding certificates. 
E. Research/evaluation reports. 

 
1.03 QUALITY ASSURANCE 

 
A. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural 

Welding Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel." 
B. AISI Specifications:  Calculate structural characteristics of steel deck according to AISI's 

"Specification for the Design of Cold-Formed Steel Structural Members. 
C. All installation of steel decking shall be checked by Architect's representative. 
D. Conduct inspections and tests as required.  Record types and locations of defects found in 

work.  Record work required and performed to correct deficiencies.  
E. Correct deficiencies in structural steel work which inspections and laboratory test reports 

have indicated to be not in compliance with requirements.  Perform additional tests, at 
Contractor's expense, as may be necessary to reconfirm any non-compliance of original 
work, and as may be necessary to show compliance of corrected work. 
 

1.04 DELIVERY, STORAGE, AND HANDLING 
A. Store materials in a location and manner to keep mud, oil, and rust from contaminating 

product.   
B. Store materials to permit easy access for inspection and identification.  Keep steel 

members off ground, using pallets, platforms, or other supports. 
 

PART 2 - PRODUCTS 
 

2.01 MANUFACTURERS 

A. Decking shall be galvanized to comply with ASTM A525.   

B. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:  
1.       New Millennium, 1992 NW Bascom Norris Dr., Lake City FL 334-224-2051  
2.       Epic Metals, 11 Talbot Ave, Rankin, PA 15104, 877-696-3742 
3. Vulcraft/Nucor, 7205 Gault Ave, North, Ft. Payne, AL, 256-845-2460 
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2.02 ROOF DECK 

 
A. Steel Roof Deck:  Fabricate panels, without top-flange stiffening grooves, to comply with 

"SDI Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 29. 
 

B. Materials: 
 

1. Galvanized Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grade 40 
or 50, G90 zinc coating. 

C. Deck: 
1. New Millenium - Versa-Dek® 3.5LS 

2. EPIC Toris 4 

3. Nucor-Vulcraft Verco 3.5D-24 Roof Deck 

 
D. Profile Depth:  Dovetail  
E. Span Conditions:  Provide double span minimum 
F. Finish: Manufacturer’s highest rated corrosion protection system 

 
 
2.03 ACCESSORIES 

A. Accessories:  Steel deck manufacturer's standard accessory materials, including 
mechanical fasteners, closure strips, pour stops, and closures for deck. 

B. Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 
33,000 psi (230 MPa), not less than 0.0359-inch (0.91-mm) design uncoated thickness, of 
same material and finish as deck; of profile indicated or required for application. 

C. Galvanizing Repair Paint:  ASTM A 780. 

D. Repair Paint:  Manufacturer’s standard 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Visually determine that Project is ready to begin the work of this Section; beginning of 
work indicates acceptance of conditions.  Notify Architect in writing of conditions 
detrimental to proper and timely completion of work.  Do not proceed with work until 
unsatisfactory conditions have been corrected in a manner acceptable to the Architect. 

 
3.02 INSTALLATION 

 
A. Install deck panels and accessories according to applicable specifications and 

commentary in SDI Publication No. 29, manufacturer's written instructions, and 
requirements in this Section. 

B. The steel deck shall be placed in accordance with erection drawings. Place deck panels 
on supporting frame and adjust to final position with ends accurately aligned and bearing 
on supporting frame before being permanently fastened.  Do not stretch or contract side-
lap interlocks. The unit shall be brought to proper bearing on the supporting members. 
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C. Place deck panels flat and square and fasten to supporting frame without warp or 
deflection. 

D. Cut and neatly fit deck panels and accessories around openings and other work projecting 
through or adjacent to decking. 

E. Provide additional reinforcement and closure pieces at openings as required for strength, 
continuity of decking, and support of other work. 

F. Comply with AWS requirements and procedures for manual shielded metal arc welding, 
appearance and quality of welds, and methods used for correcting welding work. 
1. Mechanical fasteners may be used in lieu of welding to fasten deck.  Locate 

mechanical fasteners and install according to deck manufacturer's written 
instructions. 

G. Roof Deck Accessories:  Install ridge and valley plates, finish strips, cover plates, end 
closures, and reinforcing channels according to deck manufacturer's written instructions.  
Weld to substrate to provide a complete deck installation. 

H. Repairs and Protection: 
1. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both 

surfaces of deck with galvanized repair paint according to ASTM A 780 and 
manufacturer's written instructions. 
 

I. Fasten deck to all supports and edge angles with fasteners and pattern indicated on 
structural drawings. Verify pattern with metal building drawings. Where different, use the 
more-strict requirement. 

 
3.03 ADJUSTING 

A. Adjust members as necessary to be compatible with final product.  Notify Architect 
before substantially altering any member. 

 
3.04 FIELD QUALITY CONTROL 
 

A. Field welds will be subject to inspection. 
B. Fastener size and spacing shall be inspected by qualified professional. 
C. Remove and replace work that does not comply with specified requirements. 
D. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of corrected work with specified requirements. 

3.05 CLEANING 

A. Clean underside of deck to remove any dirt, dust, oil, or other material 
 
 
END OF SECTION 05310 
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SECTION 05500 - METAL FABRICATIONS 
 
 
1.0 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 of this Section. 

 
1.2 SUMMARY 
 

A. This section includes the following metal fabrications: 
 

1. Miscellaneous metal fabrication, including steel beams. 
2. Loose shelf and relieving angles. 

 
1.3 SUBMITTALS 
 

A. Product data for products used in miscellaneous metal fabrications, including paint products and grout. 
 

B. Shop drawings detailing fabrication and erection of each metal fabrication indicated.  Include plans, 
elevations, sections, and details of metal fabrications and their connections.  Show anchorage and 
accessory items.  Provide templates for anchors and bolts specified for installation under other sections.  
Submit shop drawings in pdf format.  Do not reproduce contract documents for inclusion as part of shop 
drawings. 

 
 
1.4 PROJECT CONDITIONS 
 

A. Field Measurements:  Check actual locations of walls and other construction to which metal fabrications 
must fit, by accurate field measurements before fabrication; show recorded measurements on final shop 
drawings.  Coordinate fabrication schedule with construction progress to avoid delay of Work. 

 
2.0 PART 2 - PRODUCTS 
 
2.1 FERROUS METALS 
 

A. Metal Surfaces, General:  For metal fabrications exposed to view upon completion of the Work, provide 
materials selected for their surface flatness, smoothness, and freedom from surface blemishes.  Do not 
use materials whose exposed surfaces exhibit pitting, seam marks, roller marks, rolled trade names, 
roughness, and, for steel sheet, variations in flatness exceeding those permitted by reference standards 
for stretcher leveled sheet. 

 
Steel Plates, Shapes, and Bars:  ASTM A 36. 

 
Steel Tubing:  Product type (manufacturing method) and as follows: 

 
Cold-Formed Steel Tubing:  ASTM A 500, grade as indicated below: 

 
Grade A, unless otherwise indicated or required for design loading. 

       
Brackets, Flanges and Anchors:  Cast or formed metal of the same type material and finish as supported 
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rails, unless otherwise indicated. 
 
B. FASTENERS 

General:  Provide zinc-coated fasteners for exterior use or where built into exterior walls.  Select 
fasteners for the type, grade, and class required. 

 
Bolts and Nuts:  Regular hexagon head type, ASTM A 307, Grade A. 
Lag Bolts:  Square head type, FS FF-B-561. 
Machine Screws:  Cadmium plated steel, FS FF-S-92. 
Wood Screws:  Flat head carbon steel, FS FF-S-111. 
Plain Washers:  Round, carbon steel, FS FF-W-92. 

 
Drilled-In Expansion Anchors:  Expansion anchors complying with FS FF-S-325, Group VIII (anchors, 
expansion, [nondrilling]), Type I (internally threaded tubular expansion anchor); and machine bolts 
complying with FS FF-B-575, Grade 5. 

 
Toggle Bolts:  Tumble wing type, FS FF-B-588, type, class, and style as required. 

 
Lock Washers:  Helical spring type carbon steel, FS FF-W-84. 

 
C. PAINT 

 
Shop Primer for Ferrous Metal:  Manufacturer's or fabricator's standard, fast curing, lead-free, universal 
modified alkyd primer selected for good resistance to normal atmospheric corrosion, for compatibility 
with finish paint systems indicated, and for capability to provide a sound foundation for field applied 
topcoats despite prolonged exposure complying with performance requirements of FS TT-P-645. 

 
Galvanizing Repair Paint:  High zinc dust content paint for re-galvanizing welds in galvanized steel, 
with dry film containing not less than 94 percent zinc dust by weight, and complying with 
DOD-P-21035 or SSPC-Paint-20. 

 
Bituminous Paint:  Cold applied asphalt mastic complying with SSPC-Paint 12 except containing no 
asbestos fibers. 

 
Zinc Chromate Primer:  FS TT-P-645. 

 
2.2  FABRICATION, GENERAL 
 

A. Form metal fabrications from materials of size, thickness, and shapes indicated but not less than that 
needed to comply with performance requirements indicated.  Work to dimensions indicated or accepted 
on shop drawings, using proven details of fabrication and support.  Use type of materials indicated or 
specified for various components of each metal fabrication. 

 
2.3 LOOSE SHELF ANGLES 
 

A. Provide shelf angles for steel items bearing on masonry or concrete construction, made flat, free from 
warps or twists, and of required thickness and bearing area.  Drill plates to receive anchor bolts and for 
grouting as required.  Galvanize after fabrication. 

 
B. Size loose lintels for equal bearing of one inch per foot of clear span but not less than 8 inches bearing 

at each side of openings, unless otherwise indicated. 
 

C. Galvanize loose steel lintels located in exterior walls. 
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3.0   PART 3-EXECUTION 
 
3.1 INSTALLATION, GENERAL 
 

A. Fastening to In Place Construction:  Provide anchorage devices and fasteners where necessary for 
securing miscellaneous metal fabrications to in place construction; include threaded fasteners for 
concrete and masonry inserts, toggle bolts, through bolts, lag bolts, wood screws, and other connectors 
as required. 

 
B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installation of 

miscellaneous metal fabrications.  Set metal fabrication accurately in location, alignment, and elevation; 
with edges and surfaces level, plumb, true, and free of rack; and measured from established lines and 
levels. 

 
C. Fit exposed connections accurately together to form hairline joints.  Weld connections that are not to be 

left as exposed joints, but cannot be shop welded because of shipping size limitations.  Do not weld, cut, 
or abrade the surfaces of exterior units which have been hot dip galvanized after fabrication, and are 
intended for bolted or screwed field connections. 

 
3.2 SETTING 
 

A. Set loose angles on wedges, or other adjustable devices.  After the bearing members have been 
positioned and plumbed, tighten the anchor bolts.  Do not remove wedges or shims, but if protruding, 
cut off flush with the edge of the bearing plate before packing with grout. 

 
C. Use metallic non-shrink grout in concealed locations where not exposed to moisture; use nonmetallic 

non-shrink grout in exposed locations, unless otherwise indicated. 
 

D. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain. 
 
END OF SECTION 05500 
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Product Guide Specification

PART 1   -   GENERAL
[reference CSI 2020 MasterFormat™ Division 10

(Specialties Manufacturers) category 7300 (Protective Covers)]

1.01 DESCRIPTION OF PRODUCT

A. MSL 45x56 (Waterfront Amphitheater) with MR over STG.

B. ROOF SLOPE:  1.75.

C. Minimum Clearance Height (MCH):  18 in ft. Minimum clearance height under the

structure indicates the lowest height of a member from finish grade for clearance under the

structure. This is generally the clearance under roof eave or frame, whichever is lower.

1.02 REFERENCES

A. REFERENCE STANDARDS:

1. AISC - American Institute of Steel Construction Manual of Steel Construction.

2. ASTM - American Society for Testing and Materials.

3. AWS - American Welding Society.

4. LEED - Leadership in Energy and Environmental Design.

5. OSHA – Occupational Safety and Health Administration Steel Erection

Standard 29 CFR 1926 Subpart R-Steel Erection.

6. PCI - Powder Coating Institute.

7. SSPC – The Society for Protective Coatings.

8. Architecturally Exposed Structural Steel (AESS) - as defined by AISC

1.03 SUBMITTALS

A. GENERAL SUBMITTAL:

Submit [_________] sets of engineered drawings and [_________] sets of engineered

calculations, both signed and sealed by a Professional Engineer licensed in the

State of [_________].

B. PRODUCT DESIGN REQUIREMENTS:

The building shall meet the following design requirements as shown on the drawings:

1. Building Code: See drawings.

2. Ground Snow Load (Pg): See drawings.

3. Basic Wind Speed (V): See drawings.

DIVISION 107300

SPECIALTIES MANUFACTURERS OF PROTECTIVE COVERS
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4. Seismic Design: See drawings.

D. FOUNDATION DESIGN:

1. The shelter shall be set on foundations designed by others (architect).
2. Foundation materials shall be provided by contractor.

DI. ANCHOR BOLTS:

Anchor bolts shall be provided by Poligon.

Hooked anchors are not permitted par AISC requirements.

1.04 QUALITY ASSURANCE

A. MANUFACTURER QUALIFICATIONS:

1. Minimum of (10) years in the shelter construction industry.

2. Full time on-staff Licensed Engineer.

3. Full time on-staff Quality Assurance Manager.

4. Full time on-staff LEED AP.

5. All welders AWS Certified.

6. Manufacturer owned and controlled finishing system to include shot blast,

pretreatment, primer, and top coat.

7. Published Quality Management System.

8. Annual audit of Quality System and Plant Processes by Third Party Agency.

9. Annual audit of powder coat finish system by Third Party Agency (PCI).

B. MANUFACTURER’S CERTIFICATONS:

1. AISC Certified Building Fabricator, (American Institute of Steel Construction) Certified

Building Fabricator is an AISC Quality Management Systems (QMS) Certification

which sets the quality standard for the structural steel industry.

2. PCI 4000 S Certified, Certification thru Powder Coating Institute for original equipment

manufacturers (OEMs) to evaluate process on entire finish system to add powder coat

over steel.

3. City of Los Angeles, CA Approved Fabricator Type I Steel.

4. Clark County, NV Approved Fabricator steel.

5. City of Houston, TX Approved Fabricator for Structural Steel.

6. Miami Dade County Certificate of Competency for Structural Steel.

7. State of Utah Approved Fabricator for Medium and High Strength Steel.

8. City of Riverside, CA Approved Fabricator Type I Steel.

9. City of Phoenix, AZ Approved Steel Fabricator.
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C. INSTALLER QUALIFICATIONS:

Installer shall be classified as a Certified Installer as defined and certified by the shelter

manufacturer.

1.05 FIELD OR SITE CONDITIONS

A. Foundations shall be at the same elevation unless specifically noted otherwise on the

drawings.

1.06 MANUFACTURER WARRANTY

A. Shelter must have a (10) year limited warranty on steel frame members.

B. Shelter must have a (10) year limited warranty on paint system.

PART 2   -   PRODUCTS

2.01 SHELTER SYSTEM AND MATERIALS

A. MANUFACTURERS:

1. Acceptable Manufacturer: Poligon, a Product of PorterCorp,

4240 N 136th Ave., Holland, MI 49424; 616.399.1963;

E-mail: info@poligon.com; www.poligon.com.

2. Talk to a local rep agency.

Receive pricing from Rep Services at 407-831-9658.

3. The product shall be designed, produced, and finished at a facility operated and

directly supervised by the supplier who has a minimum of (10) years in the business

of making pre-manufactured shelters.

4. Manufacturer must be an AISC Certified Building Fabricator.

B. SUBSTITUTION LIMITATIONS:

i. Substitutions for cause: Will only be considered when circumstances, outside of the

contractor’s control, will create a substantial delay in the completion of the project.

Approval of substitution requests is at the discretion of the architect, owner, and/or

their designated consultants.  Architect will only consider contractor's request for

substitution when the following conditions are satisfied:

1. Requested substitution meets or exceeds requirements as per the Contract

Documents and will produce indicated results

2. Requested substitution provides equal design characteristics that specified product

provides

3. Substitution request is fully documented and properly submitted.
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                    ii.  If those conditions are not satisfied, Architect may return requests without action,

                         except to record non compliance with these requirements.  It is required that the

                         contractor provide the following:

                         1.  Documentation that the proposed substitution complies with all requirements as

                              stated or shown in the contract documents and/or drawings

                         2.  Proof of meeting or exceeding specified warranty and/or certifications.

                              Example: Fabricator Qualifications, such as AISC or PCI4000

                         3.  Detailed comparison of significant qualities of proposed substitutions with those of

                              the specified product. Include annotated copy of applicable Specification Section.

                              Product data, including drawings and descriptions of products and fabrication

                         4.  Documentation of any deviations from the specified material/product

                         5.  Architect may request additional information and documentation prior to rendering

                              a decision

                         6.  If substitution approval happens during bidding, Architect will approve substitution

                              requests by issuing an Addendum. Substitutions not approved by addendum are

                              rejected. This information will be provided in an expeditious manner.

                         7.  Substitutions for convenience: Will not be considered

           C.     PRODUCT REQUIREMENTS AND MATERIALS:

                   1.   GENERAL:

                         The pre-engineered package shall be pre-cut unless otherwise noted and

                         pre-fabricated which will include all parts necessary to field construct the shelter.

                         The shelter shall be shipped knocked down to minimize shipping expenses.

                         Field labor will be kept to a minimum by pre-manufactured parts. Onsite welding

                         is not necessary.

                   2.   REINFORCED CONCRETE:

                         a.   Concrete shall have minimum 28-day compressive strength of 3,000 psi and

                               slump of 4” (+/- 1”), unless otherwise noted on the drawings.

                         b.   Reinforcing shall be ASTM A615, grade 60.

                   3.     STEEL COLUMNS:

                           a.   Hollow structural steel tube minimum ASTM A500 grade B with a minimum wall

                                 thickness of 3/16”.

                           b.   Unless columns are direct buried, columns shall be anchored directly to concrete

                                 foundation with a minimum of four anchor rods to meet OSHA requirement

                                 1926.755(a)(1).

                   4.     STRUCTURAL FRAMING:

                           Hollow Structural Steel tube minimum ASTM500 grade B. “I” beams, tapered

                           columns, or open channels shall not be accepted for primary beams.

                           Frame will have a STANDARD POLI-5000 finish.

                           Color chosen from manufacturer's standard color chart; textured colors not available:
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                            TBD.

                   5.     COMPRESSION MEMBERS:

                           Compression rings of structural channel or welded plate minimum ASTM A36 or

                           compression tubes or structural steel tube minimum ASTM A500 grade B shall

                           only be used.

                   6.     CONNECTION REQUIREMENTS:

                           a.   Anchor bolts shall be ASTM F1554 (Grade 36) unless otherwise noted.

                           b.   Structural fasteners shall be zinc plated ASTM A325 high strength bolts and

                                 A563 high strength nuts.

                           c.   Structural fasteners shall be hidden within framing members wherever possible.

                           d.   Structural fasteners shall be manufactured in the U.S

                           e.   No field welding shall be required to construct the shelter.

                           f.    All welds shall be free of burrs and inconsistencies.

                           g.   Exposed fasteners shall be powder coated by manufacturer prior to shipment

                                 to match frame or roof colors as applicable.

                           h.   Manufacturer shall provide extra structural and roofing fasteners.

                   7.     ROOFING MATERIALS:

                          a.   PRIMARY ROOF DECK: FACTORY PRE-STAINED TONGUE AND GROOVE (TG):

                               1.   T&G shall be of 2x6 tongue and groove, Hem Fir, Select Structural KD 15.

                                     Factory stained TBD.

                               2.   Manufacturer shall supply 30 pound felt and drip edge if both primary and

                                     secondary roofs are being supplied by the manufacturer.

                               3.   Contractor shall cut T&G down to required lengths.

                           b.   SECONDARY ROOF SYSTEM: “R” PANEL METAL ROOFING (MR):

                                1.    Roofing shall be 24 gauge ribbed galvalume steel sheets, with

                                      ribs 1 3/16” high and 12” on center.

                                2.    Roof surface shall be painted with Kynar 500 to the manufacturer’s

                                      standard color: TBD.

                                3.    Roof panels shall be factory precut to size and angled to provide ease of

                                      one-step installation.

                                4.   Metal roofing trim shall match the color of the roof and shall be factory made

                                      of 26 gauge Kynar 500 painted steel.

                                5.    Trim shall include panel ridge caps, hip caps, eave trim, splice channels,

                                      rake trim, roof peak cap, and corner trim as applicable for model selected.

                                      Trim may need to be cut to length and notched. Installation drawings shall

                                       have detailed information on how to cut and affix roof trim.

                                6.    Ridge, hip, and valley caps shall be pre-formed with a single central bend to

                                      match the roof pitch and shall be hemmed on the sides.

                                7.    Roof peak cap shall be pre-manufactured.

                                8.   Manufacturer shall supply painted screws and butyl tape.
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                   8.     FINISHES:

                           a.   STANDARD POLI-5000 FINISH:

                                1)Steel shall be cleaned, pretreated, and finished at a facility owned and directly

                                    supervised by the manufacturer.

                                2)Steel shall be shot blasted to SSPC-SP10 near-white blast cleaning. SSPC-SP2

                                    hand tool cleaning will not be an acceptable alternative.

                                3)Parts shall be pretreated in a (3) stage iron phosphate or equal washer.

                                4)Epoxy primer powder coat shall be applied to parts for superior corrosion

                                    protection.

                                5)Top coat of Super Durable TGIC powder coat shall be applied over the epoxy

                                    primer.

                                6)Finish shall not have any VOC emissions.

                                7)Sample production parts shall have been tested and meet the following criteria:

                                     a)  Salt spray resistance per ASTM B 117/ ASTM D 1654 to 10,000 hours with

                                          no creep from scribe line and rating of 10.

                                     b)  Humidity resistance per ASTM D2247-02 to 5,000 hours with no loss of

                                          adhesion or blistering.

                                     c)  Color/UV resistance per ASTM G154-04 to 2,000 hours exposure, alternate

                                          cycles with results of no chalking, 75% color retention, color variation

                                          maximum 3.0 E variation CIE formula (before and after 2,000 hours exposure).

                                8)The manufacturer shall be PCI 4000 S Certified

                                9)Exposed fasteners for frame and ornamentation shall be powder coated to match

                                    structure.

                   9.     ACCESSORIES

                                    b. ELECTRICAL ACCESS & CUTOUTS:

                                            1)  Electrical access to be provided through a 1 1/8” diameter hole in the

                                                 column base plate and ¾” diameter holes are provided through

                                                 connection plates for wire access through columns, trusses, and into the

                                                 compression ring/tube.

                                            2)  Electrical cutouts shall be provided in 15 places for fixtures or

                                                 wires.

PART 3   -   EXECUTION

3.01 INSTALLERS STORAGE AND HANDLING

                 A. Protect building products after arrival at destination from weather, sunlight, and damage.

                 B. Installer shall store product elevated to allow air circulation and to not introduce mold,

                       fungi decay or insects to the product.



MSL /45x56

Revision: 12/5/2023

Waterfront Amphitheater

Panama City

sales@repservices.com

                 C. Product must be handled with protective straps or padded forks if lifting with mechanical

                       equipment. Use of chain or cable to lift product into place will not be accepted and may

                       void manufacturer’s warranty.

                 E. The secondary roof shall be installed immediately after the primary roof to prevent

                        moisture damage to wood.

3.02 ERECTION

                   A.   INSTALLATION:

                                The shelter shall be erected by a Certified Installer who has a demonstrated ability

                                to construct the shelter in the manner recommended by the shelter manufacturer.

                   B.   GENERAL CONTRACTOR:

                          Interface with other work is to be coordinated by the customer or the customer’s agent.

                          Certain designs have electrical or other plumbing requirements that are not supplied by

                          Poligon.

                   C.   TOLERANCES:

                          Tolerances on steel structural members are set according to AISC construction

                          practices, abided in the factory, and cannot be increased. No field slotting or opening

                          of holes will be allowed. It is therefore essential that contractors conform to the

                          tolerances specified on the installation drawings for anchor bolt or column layout

                          details.

                    D.   OSHA COMPLIANCE:

                           OSHA Compliance to Steel Erection Standard 29CRF 1926 Subpart R-Steel Erection.

3.03 REPAIR

                   A.   Do not attempt any field changes without first contacting Poligon.

3.04 FIELD OR SITE QUALITY CONTROL

                   A.   Field or Site Tests and Inspections are not required by Poligon but may be required by

                         the customer or by the local building inspector.

END OF SECTION
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SECTION 05600 – HANDRAILS 
 
 
1.01 GENERAL 

 
This section is to cover the fabrication and installation of aluminum hand and guardrails.  This 
section does not pertain to grab bars used in restrooms.    

 
1.02 QUALITY ASSURANCE 
 

A. The design of the rails shall be in accordance with the current revisions of SREF and 
Florida Accessibility Code for Building Construction.   

B. Fabrication: Work shall be performed by experienced and qualified fabricators who have 
experience in aluminum rail fabrication. 

C. Pipe cuts shall square and without burrs.  All Welds shall be ground smooth to the 
surface of the pipe.  Curved sections shall be bent with no crimping or flattening of the 
inside radius.  All welded joints in rail to rail connections shall be internally reinforced. 

D. The rails shall be anchored in such a manor as to meet the guidelines on the Florida 
Accessibility Code For Building Construction.   

 
1.03 MATERIALS 
 

A. All pipe shall be 1-1/2” O.D., Schedule 40 extruded aluminum pipe, alloy 6063-T-6, 
unless otherwise indicated on plans. 

B. Handrail pickets are to be solid aluminum bars.  
C. Finish: All exposed aluminum shall receive powder coated finish. 
D. All fasteners shall be type 300 stainless steel. 
E. Provide cast cover flanges for all railing installed against wall surfaces. 

 
1.04 INSTALLATION 

 
A.   Railings shall be installed as shown on approved shop drawings by mechanics                     

experienced in the installation of aluminum railing. 
B. Railings shall be firmly mounted and aligned both vertically and horizontal to the 

structure installed on. 
C. After installation, railings shall be cleaned and protected from damage until final 

acceptance of the project. 
D. Damage to adjacent structures during installation of railing will be required like new at 

no cost to the owner. 
 

 
END OF SECTION 05600 
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SECTION 06100 - ROUGH CARPENTRY 
 
1.0 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 of this section. 

 
1.2 SUMMARY: 
 

A.  Types of work in this section include rough carpentry for: 
 
  1. Wood nailers, blocking and furring. 
   

B.  Finish carpentry is specified in another section within Division 6. 
 

1.3 DEFINITIONS: 
 

A.  Rough carpentry includes carpentry work not specified as part of other sections and which is 
generally not exposed, except as otherwise indicated. 

 
B. Standards: In addition to complying with all pertinent codes and regulations, all materials of 
 this section shall comply with pertinent provisions of: 

 
 Southern Pine       Southern Pine Inspection Bureau   

 
 Plywood              “Softwood Plywood - Construction and Industrial” 

(Amended June l969), Product Standard PD 1-66 of 
U.S. Department of Commerce, Bureau of 
Standards, and A.P.A. 

 
  Rough Hardware “Specification for the Design, Fabrication and 

Erection of Structural Steel for Buildings of the 
American Institute of Steel Construction” 

 
  Building Paper Federal Specification UU-B-790a, dated February 

5, l968 
 
  Wood Preservative Standard P-5 of the American Wood Preservers 

Institute 
 
  Other similar and pertinent reference standards for the products needed. 

 
1.4 SUBMITTALS: 
 

A.  Product Data:  Submit manufacturer's specifications and installation instructions for: 
 
  1. Sheathing. 
 

B. Wood Treatment Data:  Submit chemical treatment manufacturer's instructions for handling, 
     storing, installation and finishing of treated material. 
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C. Preservative Treatment:  For each type specified, include certification by treating plant stating 
     compliance:    Spruce-Pine-Fir graded under NLGA rules. 

 
D. Any species and grade which meets or exceeds the following values: 

 
 Fb (minimum extreme fiber stress is bending); 1500 psi. 
 E (minimum modulus of elasticity); 1,500,000 psi. 

 
2.0    PART 2 - PRODUCTS 
 

A. All materials of this Section, unless specifically otherwise approved in advance by the 
Architect, shall meet or exceed the following: 

 
ITEM:                                       DESCRIPTION: 

 
Plates, Grounds or           Pressure treated #2 KD Southern  
Furring in contact w/         Yellow Pine  
concrete masonry or  
plaster 

 
All Framing Members       Exposed – Southern Yellow Pine No. 1 
 Not Exposed – Southern Yellow Pine No. 2 or better 

 
Plywood Roof Decking         5/8” - 4’ x 8’ Structural 1 - CDX Grade with exterior glue, 

installed with plyclips, nailed to trusses as per drawings. 
 
 

Wood Truss #2 KD Southern Yellow Pine Gang nail or equal (except 
exposed trusses to be built using SP No. 1.  Designed and 
fabricated in accordance with “National Design 
Specifications for Stress Grade Lumber and its Fastening” 
by National Lumber Manufacturers Association. “Timber 
Construction Standards” by American Institute of Timber 
Construction and Design specifications for light metal plate 
connected wood trusses.  (Truss Plate Institute).  Trusses 
shall be for wind loads indicated on the structural drawings   

 
 Ice and Water Shield - One layer of 40 mil. Self-adhering ice 

and water shield membrane equal to Carlisle: “Dri-Start A”, 
or as manufactured by GAF, Tamko, ELK or CertainTeed.  

 
Wood Preservative            Ammonical copper arsenite or 5% solution of 

pentachlorophenol 
 

Steel Hardware               ASTM A-7 or A-36 (Use galvanized at exterior locations) 
 

Machine Bolts                ASTM A-307 
 

Lag Bolts                    Federal Specifications FF-B-561   
 
Nails                       Common (Except as noted) Federal Specifications FF-N-1-1 

(Use galvanized at exterior locations) 
 

         Flashing                            Nervastral Seal Prof HD-20 except where metal is indicated 
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2.1 BOARDS: 
 

 A. Concealed Boards:  Where boards will be concealed by other work, provide lumber of 15 
percent maximum moisture content (KD) and of following species and grade: 

 
Southern Pine No. 2 Boards per SPIB rules, or any species graded Construction Boards per 
WCLIB or WWPA rules. 

 
2.2 MISCELLANEOUS LUMBER: 
 

 A. Provide wood for support or attachment of other work including rooftop equipment curbs 
and support bases, cant strips, bucks, nailers, blocking, furring, grounds, stripping and 
similar members.   

 
 B. Moisture content:  19 percent maximum for lumber items not specified to receive wood 

preservative treatment. 
 

 C. Grade:  Standard Grade light framing size lumber of any species or board size lumber as 
required.  No. 3 Common or Standard grade boards per WCLIB or WWPA rules or No. 3 
boards per SPIB rules. 

 
2.3 CONSTRUCTION PANELS: 
 

 A. Trademark:  Factory-mark each construction panel with APA trademark evidencing 
compliance with grade requirements. 

 
 B. Concealed APA Performance-Rated Panels:  Where construction panels will be used for the 

following concealed types of applications, provide APA Performance-Rated Panels 
complying with requirements indicated for grade designations, span rating, exposure 
durability classification, edge detail (where applicable) and thickness. 

   
  1.  Roof and wall sheathing:  APA RATED SHEATHING. 
            Exposure Durability Classification:  EXTERIOR. 

     Span Rating:  As required to suit rafter and stud spacing indicated. 
  
 C. Plywood Backing Panels:  For mounting electrical or telephone equipment, provide fire-

retardant treated plywood panels with grade designation, APA C-D PLUGGED INT with 
exterior glue, in thickness indicated, or, if not otherwise indicated, not less than 15/32". 

 
2.4 MISCELLANEOUS MATERIALS: 
 

 A. Fasteners and Anchorages:  Provide size, type, material and finish as indicated and as 
recommended by applicable standards, complying with applicable Federal Specifications for 
nails, staples, screws, bolts, nuts, washers and anchoring devices. Provide metal hangers and 
framing anchors of the size and type recommended by the manufacturer for each use 
including recommended nails. 

 
2.5 WOOD TREATMENT BY PRESSURE PROCESS: 
 

 A. LUMBER:  Pressure-treat above-ground items with water-borne preservatives to comply 
with AWPB LP-2.  After treatment, kiln-dry lumber and plywood to a maximum moisture 
content, respectively, of 19 percent and 15 percent.  Treat indicated items and the following: 
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Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar 
members in connection with roofing, flashing, vapor barriers and waterproofing. 

 
Wood sills, sleepers, blocking, furring, stripping and similar concealed members in contact 
with masonry or concrete. 

 
Wood framing members less than 18" above grade. 

 
Wood floor plates installed over concrete slabs directly in contact with earth. 

 
3.0 PART 3 - EXECUTION 
 
3.1 INSTALLATION, GENERAL: 
 

 A. Discard units of material with defects which might impair quality of work, and units which 
are too small to use in fabricating work with minimum joints or optimum joint arrangement. 

 
 B. Set carpentry work to required levels and lines, with members plumb and true and cut and 

fitted. 
 

 C. Securely attach carpentry work to substrate by anchoring and fastening as shown and as 
required by recognized standards. 

 
 D. Countersink nail heads on exposed carpentry work and fill holes. 

 
 E. Use common wire nails, except as otherwise indicated.  Use finishing nails for finish work.  
  Select fasteners of size that will not penetrate members where opposite side will be exposed 

to view or will receive finish materials.  Make tight connections between members.  Install 
fasteners without splitting of wood; predrill as required. 

 
3.2 WOOD GROUNDS, NAILERS, BLOCKING AND SLEEPERS: 
 

 A.  Provide wherever shown and where required for screeding or attachment of other work.  
 Form to shapes as shown and cut as required for true line and level of work to be 
 attached.  Coordinate location with other work involved. 

 
 B.  Attach to substrates as required to support applied loading.  Countersink bolts and nuts 

 flush with surfaces, unless otherwise indicated.  Build into masonry during installation of 
 masonry work.  Where possible, anchor to formwork before concrete placement. 

 
 C.  Provide permanent grounds of dressed, preservative treated, key- bevelled lumber not 

 less than 1-1/2" wide and of thickness required to bring face of ground to exact thickness 
 of finish material involved.  Remove temporary grounds when no longer required. 

 
3.3 WOOD FURRING: 
 

 A. Install plumb and level with closure strips at edges and openings.  Shim with wood as 
required tolerance of finished work. 

 
 B. Furring to Receive Plywood Paneling:  Unless otherwise indicated, provide 1" x 3" furring at 

2' o.c., horizontally and vertically.  Select furring for freedom from knots capable of 
producing bent- over nails and resulting damage to paneling. 
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3.4 WOOD FRAMING, GENERAL: 
 

 A. Provide framing members of sizes and on spacings shown, and frame openings as shown, or 
if not shown, comply with recommendations of "Manual for House Framing" of National 
Forest Products Association (N.F.P.A).  Do not splice structural members between supports. 

 
 B. Provide special framing as shown for eaves, overhangs, and similar conditions, if any. 

 
3.5 BOARD SHEATHING: 
 

 A. Install boards with end joints staggered over supports, and with each piece extending over at 
least 2 spaces between supports.  Nail with 8d common nails, spaced 2 per support for board 
widths of 6" and less, 3 per support for widths of 8" and more. 

 
3.6 INSTALLATION OF CONSTRUCTION PANELS: 
 

 A. General:  Comply with applicable recommendations contained in Form No. E 30F, "APA 
  Design/Construction Guide - Residential & Commercial", for types of construction panels 

and applications indicated. Fasten panels as recommended by manufacturer. 
 
END OF SECTION 06100 
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SECTION 06160 - SHEATHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Roof sheathing. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For the following, from ICC-ES: 

1. Wood-preservative-treated plywood. 
2. Fire-retardant-treated plywood. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer of air-barrier and water-resistant roof sheathing. Testing Agency 
Qualifications: 

B. For testing agency providing classification marking for fire-retardant-treated material, an 
inspection agency acceptable to authorities having jurisdiction that periodically performs 
inspections to verify that the material bearing the classification marking is representative of the 
material tested 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance Ratings: As tested according to ASTM E119; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

1. Fire-Resistance Ratings: Indicated by design designations from UL's "Fire Resistance 
Directory" or from the listings of another qualified testing agency. 

2.2 WOOD PANEL PRODUCTS 

A. Emissions: Products shall meet the testing and product requirements of the California Department 
of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical 
Emissions from Indoor Sources Using Environmental Chambers." 
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2.3 PRESERVATIVE-TREATED PLYWOOD 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC3b for exterior 

construction not in contact with ground. 

B. Mark plywood with appropriate classification marking of an inspection agency acceptable to 
authorities having jurisdiction. 

C. Application: Treat all plywood unless otherwise indicated 

2.4 FIRE-RETARDANT-TREATED PLYWOOD 

A. General: Where fire-retardant-treated materials are indicated, use materials complying with 
requirements in this article that are acceptable to authorities having jurisdiction and with fire-test-
response characteristics specified as determined by testing identical products per test method 
indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Plywood by Pressure Process: Products with a flame-spread index of 25 
or less when tested according to ASTM E84, and with no evidence of significant progressive 
combustion when the test is extended an additional 20 minutes, and with the flame front not 
extending more than 10.5 feet (3.2 m) beyond the centerline of the burners at any time during the 
test. 

1. Exterior Type: Treated materials shall comply with requirements specified above for fire-
retardant-treated plywood by pressure process after being subjected to accelerated 
weathering according to ASTM D2898. Use for exterior locations and where indicated. 

2. Interior Type A: Treated materials shall have a moisture content of 28 percent or less when 
tested according to ASTM D3201/D3201M at 92 percent relative humidity. Use where 
exterior type is not indicated. 

3. Design Value Adjustment Factors: Treated lumber plywood shall be tested according to 
ASTM D5516 and design value adjustment factors shall be calculated according to 
ASTM D6305. Span ratings after treatment shall be not less than span ratings specified. 

C. Kiln-dry material after treatment to a maximum moisture content of 15 percent. 

D. Identify fire-retardant-treated plywood with appropriate classification marking of qualified 
testing agency. 

E. Application: Treat all plywood unless otherwise indicated. 

2.5 ROOF SHEATHING 

A. Plywood Sheathing: Exterior, Structural I sheathing. 
1. Span Rating and Nominal Thickness as indicated on the Structural Drawings. 

2.6 FASTENERS 

A. General: See Structural Drawings for Fastener size, type and spacing. Provide fasteners of size 
and type indicated that comply with requirements specified in this article for material and 
manufacture. 



St. Andrew School                                                  Sheathing                           06160-3 

1. For roof sheathing, provide fasteners with hot-dip zinc coating complying with 

ASTM A153/A153M or f Type 304 stainless steel. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to 
use with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces 
do not span between fewer than three support members. 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting 
construction unless otherwise indicated. 

C. Securely attach to substrate by fastening as indicated, complying with the following: 

1. Table 2304.9.1, "Fastening Schedule," in the ICC's International Building Code. 
2. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), 

"Alternate Attachments," in the ICC's International Residential Code for One- and Two-
Family Dwellings. 

3. ICC-ES evaluation report for fastener. 

D. Coordinate roof sheathing installation with flashing and joint-sealant installation so these 
materials are installed in sequence and manner that prevent exterior moisture from passing 
through completed assembly. 

E. Do not bridge building expansion joints; cut and space edges of panels to match spacing of 
structural support elements. 

3.2 FIELD QUALITY CONTROL 

A. Testing and Inspecting Agency: The Contractor will engage a qualified testing agency to perform 
inspections. 

B. Prepare inspection reports. 

END OF SECTION 06160 
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SECTION 06192 - SHOP-FABRICATED WOOD TRUSSES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Wood roof trusses. 
2. Wood floor trusses. 
3. Wood girder trusses. 

1.2 SUBMITTALS 

A. Product Data: For metal-plate connectors, metal truss accessories, and fasteners. 

B. Shop Drawings: Show fabrication and installation details for trusses. 

1. Show location, pitch, span, camber, configuration, and spacing for each type of truss 
required. 

2. Indicate sizes, stress grades, and species of lumber. 
3. Indicate locations of permanent bracing required to prevent buckling of individual truss 

members due to design loads. 
4. Indicate locations, sizes, and materials for permanent bracing required to prevent 

buckling of individual truss members due to design loads. 
5. Indicate type, size, material, finish, design values, orientation, and location of metal 

connector plates. 
6. Show splice details and bearing details. 

C. Delegated-Design Submittal: For metal-plate-connected wood trusses indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For metal-plate-connected wood trusses, signed by officer of truss-
fabricating firm. 

B. Evaluation Reports: For the following, from ICC-ES: 

1. Metal-plate connectors. 
2. Metal truss accessories. 

1.4 QUALITY ASSURANCE 

A. Metal Connector-Plate Manufacturer Qualifications: A manufacturer that is a member of TPI 
and that complies with quality-control procedures in TPI 1 for manufacture of connector plates. 
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1. Manufacturer's responsibilities include providing professional engineering services 
needed to assume engineering responsibility. 

2. Engineering Responsibility: Preparation of Shop Drawings and comprehensive 
engineering analysis by a qualified professional engineer. 

B. Fabricator Qualifications: Shop that participates in a recognized quality-assurance program, 
complies with quality-control procedures in TPI 1, and involves third-party inspection by an 
independent testing and inspecting agency acceptable to Architect and authorities having 
jurisdiction. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Handle and store trusses to comply with recommendations in SBCA BCSI, "Building 
Component Safety Information: Guide to Good Practice for Handling, Installing, Restraining, & 
Bracing Metal Plate Connected Wood Trusses." 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design metal-plate-connected wood trusses. 

B. Structural Performance: Metal-plate-connected wood trusses shall be capable of withstanding 
design loads within limits and under conditions indicated. Comply with requirements in TPI 1. 

C. Comply with applicable requirements and recommendations of TPI 1, TPI DSB, and 
SBCA BCSI. 

D. Wood Structural Design Standard: Comply with applicable requirements in AF&PA's "National 
Design Specifications for Wood Construction" and its "Supplement." 

2.2 DIMENSION LUMBER 

A. Lumber: DOC PS 20 and applicable rules of any rules-writing agency certified by the American 
Lumber Standard Committee (ALSC) Board of Review. Provide lumber graded by an agency 
certified by the ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Provide dry lumber with 19 percent maximum moisture content at time of dressing. 

B. Permanent Bracing: Provide wood bracing that complies with requirements for miscellaneous 
lumber in Section 061000 "Rough Carpentry" or Section 061053 "Miscellaneous Rough 
Carpentry." 

2.3 METAL CONNECTOR PLATES 

A. Fabricate connector plates to comply with TPI 1. 
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B. Hot-Dip Galvanized-Steel Sheet: ASTM A653/A653M; Structural Steel (SS), high-strength 
low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B (HSLAS 
Type B); G60 (Z180) coating designation; and not less than 0.036 inch (0.9 mm) thick. 

2.4 FASTENERS 

A. Provide fasteners of size and type indicated that comply with requirements specified in this 
article for material and manufacture. 

1. Provide fasteners for use with metal framing anchors that comply with written 
recommendations of metal framing manufacturer. 

2. Where trusses are exposed to weather, in ground contact, or in area of high relative 
humidity, provide fasteners with hot-dip zinc coating complying with 
ASTM A153/A153M. 

B. Nails, Brads, and Staples: ASTM F1667. 

2.5 METAL FRAMING ANCHORS AND ACCESSORIES 

A. Allowable design loads, as published by manufacturer, shall comply with or exceed those of 
basis-of-design products. Manufacturer's published values shall be determined from empirical 
data or by rational engineering analysis and demonstrated by comprehensive testing performed 
by a qualified independent testing agency. Framing anchors shall be punched for fasteners 
adequate to withstand same loads as framing anchors. 

B. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A653/A653M, 
G60 (Z180) coating designation. 

2.6 FABRICATION 

A. Assemble truss members in design configuration indicated; use jigs or other means to ensure 
uniformity and accuracy of assembly, with joints closely fitted to comply with tolerances in 
TPI 1. Position members to produce design camber indicated. 

1. Fabricate wood trusses within manufacturing tolerances in TPI 1. 

B. Connect truss members by metal connector plates located and securely embedded 
simultaneously in both sides of wood members by air or hydraulic press. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install wood trusses only after supporting construction is in place and is braced and secured. 

B. If trusses are delivered to Project site in more than one piece, assemble trusses before installing. 

C. Hoist trusses in place by lifting equipment suited to sizes and types of trusses required, 
exercising care not to damage truss members or joints by out-of-plane bending or other causes. 
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D. Install and brace trusses according to TPI recommendations and as indicated. 

E. Anchor trusses securely at bearing points; use metal truss tie-downs or floor truss hangers as 
applicable. Install fasteners through each fastener hole in metal framing anchors according to 
manufacturer's fastening schedules and written instructions. 

F. Securely connect each truss ply required for forming built-up girder trusses. 

G. Install and fasten permanent bracing during truss erection and before construction loads are 
applied. Anchor ends of permanent bracing where terminating at walls or beams. 

1. Install bracing to comply with Section 061000 "Rough Carpentry" or Section 061053 

"Miscellaneous Rough Carpentry." 
2. Install and fasten strongback bracing vertically against vertical web of parallel-chord 

floor trusses at centers indicated. 

H. Install wood trusses within installation tolerances in TPI 1. 

I. Do not alter trusses in field. Do not cut, drill, notch, or remove truss members. 

J. Replace wood trusses that are damaged or do not comply with requirements. 

END OF SECTION 06192 
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SECTION 06402 - INTERIOR ARCHITECTURAL WOODWORK 

 
1.0  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 this Section. 

 
1.2 SUMMARY 
 

A. This Section includes the following: 
 

1. Wood trim for transparent finish. 
2. Stained wood cabinets. 
3.     Solid surface countertops and window sills.  

 
1.3 SUBMITTALS 
 

A. Shop drawings showing location of each item, dimensioned plans and elevations, large-scale details, 
attachment devices, and other components. 

 
B. Samples for initial selection purposes of the following in form of manufacturer's color charts 

consisting of actual units or sections of units showing full range of colors, textures, and patterns 
available for each type of material indicated. 

 
1. Shop applied wood finishes.  
3. Exposed cabinet hardware, one unit of each type and finish. 
4. Solid surfacing.  

 
1.4 QUALITY ASSURANCE 
 

A. AWI Quality Standard:  Comply with applicable requirements of "Architectural Woodwork Quality 
Standards" published by the Architectural Woodwork Institute (AWI) except as otherwise indicated. 

 
B. WIC Quality Standard:  Comply with applicable requirements of "Manual of Millwork" published 

by Woodwork Institute of California (WIC) unless otherwise indicated. 
 

C. Installer Qualifications: Installation of all surfaces shall be by a firm that is authorized by the 
manufacturer to fabricate and install these surfaces and that can demonstrate successful experience 
in installing finished carpentry items similar in type and quality to those required for this project. 

 
1.5 DELIVERY, STORAGE, AND HANDLING 
 

A. Protect woodwork during transit, delivery, storage, and handling to prevent damage, soilage, and 
deterioration. 

 
B. Do not deliver woodwork until painting, wet work, grinding, and similar operations that could 

damage, soil, or deteriorate woodwork have been completed in installation areas. 
 

C. Transport and handle sheets and fabricated items by methods that will prevent damage and defacing. 
 
 



 
           St. Andrew School                                 Interior Architectural Woodwork                  06402-2 

D. Storage: If units are not installed immediately upon delivery to site, store in covered location, off the 
ground or floor, and cover with moisture and stain-resistant paper or plastic. 

 
1.6 PROJECT CONDITIONS 
 

A. Environmental Conditions:  Obtain and comply with Woodwork Manufacturer's and Installer's 
coordinated advice for optimum temperature and humidity conditions for woodwork during its 
storage and installation, whether stored on site or off site.  Do not install woodwork until these 
conditions have been attained and stabilized so that woodwork is within plus or minus 1.0 percent of 
optimum moisture content from date of installation through remainder of construction period. 

 
Obtain and comply with manufacturer=s advice for optimum temperature and humidity conditions 
for the product during its storage and installation 

 
B. Field Measurements:  Where woodwork is indicated to be fitted to other construction, check actual 

dimensions of other construction by accurate field measurements before manufacturing woodwork; 
show recorded measurements on final shop drawings.  Coordinate manufacturing schedule with 
construction progress to avoid delay of Work. 

 
1.7 WARRANTY 
 

A. Furnish manufacturer’s warranty against defective materials and workmanship. 
 
2.0  PART 2 - PRODUCTS 
 
2.1  SOLID SURFACE:  
 

A. Surfaces sheets in 1/2" thickness, Class I or Class III rated 
Finish: Matte. 
Color: From manufacturer’s standard colors. 

 
B.  Manufacturers:  

1.  Avonite - Studio, or approved equal by: 
2.  Wilsonart 
3.  Formica solid surfacing 
4.  Corian  

 
C. Solid Surfaces shall be non-porous, homogenous blend of polyester or acrylic alloys and fillers to create a 

material that cuts like wood. The color and pattern shall extend throughout the material. The material 
shall be in 1/4@ (6mm) or 1/2@ (12mm) thickness as indicated, in one piece wherever possible. 

 
Joint Adhesive: Type recommended by manufacturer, in color to match surfaces 

 
        Silicone sealant: Type recommended by manufacturer 

 
2.4 WOOD MATERIALS 

 
A. General:  Provide materials that comply with requirements of the AWI woodworking standard 

for each type of woodwork and quality grade indicated and, where the following products are 
part of woodwork, with requirements of the referenced product standards, that apply to 
product characteristics indicated: 

 
Hardboard:  ANSI/AHA A135.4 
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High Pressure Laminate:  NEMA LD 3. 
Softwood Plywood:  PS 1. 

 
B. Wood cabinets or trim for transparent finish:  Premium grade Red Oak. 

C.   Wood trim for painted finish:   Paint grade fir, pine or poplar (no knots). 
 
2.5 FABRICATION, GENERAL 
 

A. Wood Moisture Content:  Comply with requirements of referenced quality standard for 
moisture content of lumber in relation to relative humidity conditions existing during time of 
fabrication and in installation areas. 

 
B. Fabricate woodwork to dimensions, profiles, and details indicated.   

 
C. Complete fabrication, including assembly, finishing, and hardware application, before 

shipment to project site to maximum extent possible.  Disassemble components only as 
necessary for shipment and installation.  Where necessary for fitting at site, provide ample 
allowance for scribing, trimming, and fitting. 

 
D. Solid surface:   
  1. Color selected from manufacturer’s standard colors 
  2. Ease top and front edges and corners.  
  3. Surfaces shall be fabricated to field measurements. Seams shall be located 

where shown on approved shop drawings. Provide seam blocks under all 
seams where necessary in accordance with manufacturer’s recommendations.  

  
2.6 WOOD CABINETS          
 

A. Quality Standard:  Comply with AWI Section 400”. 
B. Quality Standard: Comply with WIC Section 15 "Plastic-Covered Casework." 
C. WIC Section 16: "Laminated Plastic Countertops, Splashes and Wall Paneling."   

 
2.7 HARDWARE 

 
A. Hinges: shall be Blum Module 170 concealed, European style, 170 degree opening (90 

degree opening where adjacent to wall), self-closing. 
 

B. Pulls shall be cast brass, accurately positioned on door and drawer front with machine screws. 
 Pulls shall be Stanley #4484.  Finish shall be brushed aluminum. 

 
C. Drawers and glide out shelves shall be suspended on nylon roller steel slides to insure quiet, 

smooth operation.  Slides shall have 100 pound load rating (minimum) with built in drawer 
stop and self close feature in the last one inch of travel.  Glides shall be full extension Knape 
& Vogt (K&V) 8400 typical. 

 
D. File drawers shall be suspended on full extension steel slides with ball bearings and a 100 

pound minimum load rating, equal to K&V 8400. 
 

E. Locks will be provided where shown on drawings or cabinet description.  Locks shall be 
cylinder type, dye cast, with five disc tumbler mechanism.  Each lock shall be provided with 3 
milled brass keys.  Provide option of selecting keyed alike, keyed different, and master keyed 
locks.  K&V 986, Corbin 02067, Yale 9730. 
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F. Adjustable shelf standards and supports shall be Stanley 798/799, K&V 255 or Grant 
120/121.  Line Boring is acceptable with metal shelf supports (note: plastic is not acceptable). 

 
G. Grommets may be solid plastic or metal with cord slot cover equal to Mockett with at least 8 

colors to choose from. 
 
3.0  PART 3 - EXECUTION 
 
3.1 PREPARATION 
 

A. Install woodwork plumb, level, true, and straight with no distortions.  Shim as required with 
concealed shims.  Install to a tolerance of 1/8 inch in 8'-0" for plumb and level (including 
tops) and with no variations in flushness of adjoining surfaces. 

 
B. Scribe and cut woodwork to fit adjoining work and refinish cut surfaces or repair damaged 

finish at cuts. 
 

C. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure to 
grounds, stripping and blocking with countersunk, concealed fasteners and blind nailing as 
required for a complete installation.  Except where pre-finished matching fastener heads are 
required, use fine finishing nails for exposed nailing, countersunk and filled flush  with 
woodwork and matching final finish where transparent finish is indicated. 

 
E. Cabinets:  Install without distortion so that doors and drawers fit openings properly and are 

accurately aligned.  Adjust hardware to center doors and drawers in openings and to provide 
unencumbered operation.  Complete the installation of hardware and accessory items as 
indicated.   

 
F. Tops:  Anchor securely to base units and other support systems as indicated. 

 
3.2 ADJUSTMENT AND CLEANING 
 

A. Repair damaged and defective woodwork where possible to eliminate defects functionally and 
visually; where not possible to repair, replace woodwork.  Adjust joinery for uniform 
appearance. 

 
3.3 PROTECTION 
 

A. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 
installer that ensures that woodwork is being without damage or deterioration at time of 
Substantial Completion. 

 
 
END OF SECTION 06402 
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SECTION 07200 - INSULATION  
 
1.0 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 of this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A.  Applications of insulation specified in this section include the following: 
 
  1. Cavity Insulation 
     2.  Spray-applied insulation   
  3.  Batt-type insulation for wall noise reduction.  
     4.  Vapor barriers under slabs-on-grade 
   
1.3   QUALITY ASSURANCE: 
 

A. Thermal Resistivity:  Where thermal resistivity properties of insulation materials are designated 
by r-values they represent the rate of heat flow through a homogenous material exactly 1" thick, 
measured by test method included in referenced material standard or otherwise indicated.  They 
are expressed by the temperature difference in degrees F between the two exposed faces 
required to cause one BTU to flow through one square foot per hour at mean temperatures 
indicated. 

 
B. Fire Performance Characteristics:  Provide insulation materials which are identical to those whose 

fire performance characteristics, as listed for each material or assembly of which insulation is a 
part, have been determined by testing, per methods indicated below, by UL or other testing and 
inspecting agency acceptable to authorities having jurisdiction. 

 
  1. Surface Burning Characteristics:  ASTM E 84. 
     2. Fire Resistance Ratings:  ASTM E 119. 
     3. Combustion Characteristics:  ASTM E 136. 
 
1.4 SUBMITTALS: 
 

A. Product Data:  Submit manufacturer's product literature and installation instructions for each type 
of insulation and vapor retarder material required. 

 
1.5 DELIVERY, STORAGE, AND HANDLING: 
 

A. General Protection:  Protect insulations from physical damage and from becoming wet, soiled, or 
covered with ice or snow.  Comply with manufacturer's recommendations for handling, storage 
and    protection during installation. 

 
 
2.0 PART 2 - PRODUCTS 
 
2.1 MATERIALS: 
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1. Cavity Wall Insulation: Provide rigid closed-cell extruded board with integral high density skin; 
comply with ASTM C 578 for 

      Type IV and the following:                                             
    a. Meet the typical 5 year aged thermal conductivity, K factor of  .20 BTU in/hr square feet 

degree F. when tested at 75 degrees F mean temperature per ASTM C-518-75e.  
    b. Compressive strength of 40 psi per ASTM D-1621-73. 
    c. Maximum water absorption of 0.3% by volume when tested per ASTM 272-72 
    d. Water vapor permeance for one inch product of 1.0 perm max. per ASTM E96-80. 
    e. Manufacturer's standard length and width: 
        f. Square Edge 
        g. 2" 
        h. R = 10 
    i. Acceptable Manufacturer: Styrofoam SM by Dow Chemical Co., or approved equal. 
 

2.  Batt-type Insulation and acoustical insulation: Provide Unfaced glass fiber units: 
     
    a. Flame spread and smoke developed as per ASTM E84. 
    b. Manufacturer's standard length and width as, per drawings. 
   c. Size: 4” or 6" nom.;  R = 19 at exterior walls.  
    d. Acceptable manufacturer's: Certainteed Corp., Manville Corp., or Owens-Corning Fiberglas 

Corp.  
 
 3. Spray-applied insulation (Icynene): 
 a. Water-blown foam insulation, applied by spraying and adhering to substrates.  
  Mfr:  Icynene, Inc.  or approved equal.  

b. ASTM D6866, for renewable content, ASTM C518 for thermal performance:   Developed 
thermal resistance is as shown on the drawings.:   R/in = R3.7 hr. ft2 ºF/BTU 
c. Fire resistance:   Class A;  Surface burning characteristics per ASTM E84:  

Flame Spread less than 25 
Smoke Development less than 450 

d. R value at floor:  R=20 
e. Installation by licensed Icynene installer with 3years minimum experience. 

 
4. Vapor barriers under slabs-on-grade: 15 mil polyethylene film with laboratory tested 

vapor)transmission rating of 0.2 perms.  
 

5. Miscellaneous Materials: 
 
      Adhesive for bonding insulation to be as recommended by insulation manufacturer, and 

complying with the requirements for fire performance characteristics. 
 

    Mechanical Anchors to be the type and size recommended by the insulation manufacturer for 
type of application and condition of substrate. 

 
      Mastic Sealer to be type recommended by insulation manufacturer for bonding edge joints 

between units and filling voids in work. 
 
3.0 PART 3 - EXECUTION 
 
3.1 INSPECTION AND PREPARATION: 
 

A. Require Installer to examine substrates and conditions under which insulation work is to be 
performed.  A satisfactory substrate is one that complies with requirements of the section in 
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which substrate and related work is specified.  Obtain installer's written report listing conditions 
detrimental to performance of work in this section.  Do not proceed with installation of 
insulation until unsatisfactory conditions have been corrected. 

 
B. Clean substrates of substances harmful to insulations or vapor retarders, including removal of 

projections which might puncture vapor retarders. 
 
3.2 INSTALLATION, GENERAL: 
 

A. Comply with manufacturer's instructions for particular conditions of installation in each case.  If 
printed instructions are not available or do not apply to project conditions, consult 
manufacturer's technical representative for specific recommendations before proceeding with 
work. 

 
B. Extend insulation full thickness as shown over entire area to be insulated.  Cut and fit tightly 

around obstructions, and fill voids with insulation.  Remove projections which interfere with 
placement. 

 
3.3   INSTALLATION OF CAVITY INSULATION: 
 
         A.   Install small pads of adhesive spaced approximately 1'-0" o.c. both ways on inside face, as 

recommended by manufacturer.  Fit courses of insulation between wall ties and other confining 
obstructions in cavity, with edges butted tightly both ways.   Press units firmly against inside 
wythe of masonry or other construction as shown. 

 
Certify that adhesive is compatible with Liquid Applied Dampproofing specified in Section 
07160 

 
3.4   INSTALLATION OF BATT INSULATION: 
 

A. Apply insulation units to substrate by method indicated, complying with manufacturer's 
recommendations.                  

 
3.5   INSTALATION OF SPRAY-APPLIED INSULATION:  
 

A. Installation per manufacturer’s written instructions by licensed Icynene installer with 3years 
minimum experience. 

 
3.6   INSTALLATION OF VAPOR RETARDERS: 
 

A.    General:  Extend vapor retarder to extremities of areas to be protected from vapor transmission.  
Secure in place with adhesives or other anchorage system as indicated.  Extend vapor retarder to 
cover miscellaneous voids in insulated substrates, including those which have been stuffed with 
loose fiber-type insulation. 

 
B. Seal overlapping joints in vapor retarders with adhesives per vapor retarder manufacturer's 

printed directions.  Seal butt joints and fastener penetrations with tape of type recommended by 
vapor retarder manufacturer.                                                           

                                                
C.    Repair any tears or punctures in vapor retarders immediately before concealment by other work.  

Cover with tape or another layer of vapor retarder. 
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3.7  PROTECTION: 
 

A.    General:  Protect installed insulation and vapor retarders from harmful weather exposures and 
from possible physical abuses, where possible by no delayed installation of concealing work or, 
where that is not possible, by temporary covering or enclosure. 

 
END OF SECTION 07200 
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SECTION 07241- EXTERIOR INSULATION AND FINISH SYSTEMS 
 
 
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 of this section. 

 
1.2 SUMMARY: 
 

A. Extent of exterior insulation and finish systems is indicated on drawings. 
 

B. Types of exterior insulation and finish system applications in this section include the following:  
 
Applications over concrete masonry units. 

 
C. Sealing joints for this system is specified in this section. 

 
1.3 DEFINITIONS: 
 

A. Exterior insulation and finish system refers to an exterior assembly composed of an inner layer of 
thermal insulation board and an outer layer forming the protective finish coating.  The assembly is 
applied to a supporting substrate of construction indicated.  Designations below for the class and type 
of exterior insulation and finish system specified in this section are based on those developed by the 
Exterior Insulation Manufacturers Association (EIMA). 

 
B. Class PB Type A designates a polymer-based protective finish coating (Class PB), externally reinforced 

(Type A). 
 

C. System in this section refers to Class PB Type A exterior insulation and finish systems. 
 

D. System manufacturer refers to the manufacturer of the exterior insulation and finish system. 
 
1.4 SYSTEM DESCRIPTION: 
 

A. Provide system complying with the following performance requirements: 
 

B. Bond Integrity:  Free from bond failure within system components for between system and supporting 
wall construction, resulting from exposure to fire, wind loads, weather, or other in-service conditions. 

 
C. Weather tightness:  Resistant to water penetration from exterior into system and assemblies behind it or 

through them into interior of building which results in deterioration of thermal insulating effectiveness 
or other degradation of system and assemblies behind system including substrates, supporting wall 
construction, and interior finish. 

 
1.5 SUBMITTALS: 
 

A. Product Data:  Manufacturer's technical data for each component of exterior insulation and finish 
system. 

 
B. Samples for Initial Selection Purposes:  Manufacturer's standard color charts and small scale samples 

indicating textural choices available. 
 



       St. Andrew School                   Exterior Insulation and Finish System            07241-2 

C. Submit sealant manufacturer's standard bead samples consisting of strips of actual products showing full 
range of colors available. 

 
D. Samples for Verification Purposes:  Samples, 2' square, for each finish, color, and texture indicated; 

prepare samples using same tools and techniques intended for actual work. 
 

E. Incorporate within each sample a typical control joint filled with sealant of color indicated or selected. 
 

F. Installer certificates signed by manufacturer certifying that Installers comply with specified 
requirements. 

 
G. Sealant compatibility and test report from sealant manufacturer certifying that materials forming joint 

substrates of system have been tested for compatibility and adhesion with joint sealants; include sealant 
manufacturer's interpretation of results relative to sealant performance and recommendations for primers 
and substrate preparation needed to obtain adhesion. 

 
1.6 QUALITYASSURANCE: 
 

A. Manufacturer Qualifications:  Firm regularly engaged in manufacturing products for system indicated 
and with at least 3 years successful experience in applications similar to that required for this Project. 

 
B. Installer Qualifications:  Engage an Installer that is certified in writing by system manufacturer as 

qualified for installation of systems indicated. 
 

C. Single Source Responsibility:  Obtain materials for system from either a single manufacturer or from 
manufacturers approved by the system manufacturer as compatible with other system components. 

 
1.7 PROJECT CONDITIONS: 
 

A. Environmental Conditions:  Do not install system when ambient outdoor temperatures are 40 deg F (4 
deg C) and falling unless temporary protection and heat is provided to maintain ambient temperatures 
above 40 deg F (4 deg C) during installation of wet materials and for 24 hours after installation or 
longer to allow them to become thoroughly dry and weather resistant. 

 
1.8 SEQUENCING AND SCHEDULING: 
 

A. Sequence installation of system with related work specified in other sections to ensure that wall 
assemblies, including flashing, trim, and joint sealers, are protected against damage from weather, 
aging, corrosion, or other causes. 

 
 
PART 2-PRODUCTS 
 
2.1 MANUFACTURERS: 
 

A. Manufacturers: Provide System from one of the following: 
 

Dryvit System, Inc. 
ISPO, Inc. 
Finestone, Inc. 
Parex System 
Sto Industries, Inc. 
Senergy Inc. 
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2.2 MATERIALS: 
 

A. Compatibility:  Provide adhesive, board insulation, reinforcing fabrics, base and finish coat materials, 
sealants, and accessories which are compatible with one another and approved for use by system 
manufacturer. 

 
B. Provide colors and texture of protective coating to comply with following requirements: 

 
C. Provide selection made by Architect from manufacturer's full range of standard colors and textures 

available for type of finish coat indicated. 
 

D. Surface Sealer:  System manufacturer's standard adhesion intermediary designed to improve bond 
between substrate of type indicated and adhesive for application of insulation. 

 
E. Plastic Tracks for Application of Insulation:  System manufacturer's standard plastic track system 

consisting of horizontal starter tracks, horizontal holding tracks, and vertical tee-shaped members 
designed for mechanical attachment to substrates indicated and for attaching insulation by engaging 
grooves in edges of insulation. 

 
F. Adhesive for Application of Insulation:  System manufacturer's standard formulation designed for 

indicated use, compatible with substrate and complying with the following requirements: 
 

Factory-mixed formulation designed for adhesive attachment of insulation to substrates of type 
indicated, as approved by system manufacturer. 

 
G. Molded Polystyrene Board Insulation:  Rigid, cellular thermal insulation formed by the expansion of 

polystyrene resin beads or granules in a closed mold to comply with ASTM C 578 for Type I; aged in 
block form prior to cutting and shipping by air drying for not less than 6 weeks or by another method 
approved by system manufacturer and producing equivalent results; 2' x 4' x thickness indicated but not 
less than the minimum thickness allowed by system manufacturer; and complying with requirements of 
system manufacturer for corner squareness and other dimensional tolerances. 

 
Manufacture insulation with edges grooved for track installation method. 

 
H. Reinforcing Fabric:  Balanced, alkali-resistant open weave glass fiber fabric treated for compatibility 

with other system materials; made from continuous multi-end strands with tensile strength of not less 
than 120 lbs. and 140 lbs. in warp and fill directions, respectively, per ASTM D 1682 and complying 
with ASTM D 578 and the following requirements: 

 
Weight of Heavy Weight Resistant Reinforcing Fabric:  Not less than 21 oz. per sq. yd. 

  Weight of Strip Reinforcing Fabric:  Not less than 3.75 oz. per sq. yd. 
 

I. Base Coat Materials:  System manufacturer's standard, job mixed formulation of Portland cement 
complying with ASTM C 150, Type I, white or natural color; and system manufacturer's standard 
polymer based adhesive designed for use indicated. 

 
J. Finish Coat Materials:  System manufacturer's standard mixture complying with the following 

requirements for material composition and method of combining materials: 
 

Factory-mixed formulation of polymer emulsion admixture, color- fast mineral pigments, sound 
stone particles, and fillers. 

 
Water:  Clean and potable. 
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K. Mechanical Fasteners:  System manufacturer's standard corrosion- resistant fastener assemblies, 
complete with system manufacturer's standard washer and shaft attachments, selected for properties of 
pull-out, tensile, and shear strength required to resist design loads of application indicated, capable of 
pulling fastener head below surface of insulation board, and of the following description: 

 
For attachment to wood framing members provide steel drill screws complying with ASTM C 
1002. 

 
2.3 ELASTOMERIC SEALANTS: 
 

A. Sealant Products:  Provide manufacturer's standard chemically curing, elastomeric sealant which is 
compatible with joint fillers, joint substrates, and other related materials.        
 

Multi-Part Nonsag Urethane Sealant. 
 

B. Sealant Color:  Provide color of exposed sealants to comply with the following requirement: 
 

Match finish coat color of system. 
 

2.4  MIXING: 
 

A. General:  Comply with system manufacturer's requirements for combining and mixing materials.  Do 
not introduce admixtures, water, or other materials except as approved by system manufacturer.  Mix 
materials in clean containers.  Use materials within time period specified by system manufacturer or 
discard. 

 
PART 3-EXECUTION 
 
3.1 EXAMINATION: 
 

A. Examine substrates, with Installer present, to determine if they are in satisfactory condition for 
installation of system.  Do not proceed with installation of system until unsatisfactory conditions have 
been corrected. 

 
3.2 PREPARATION: 
 

A. Protect contiguous work from moisture deterioration and soiling resulting from application of systems.  
Provide temporary covering and other protection needed to prevent spattering of exterior finish coatings 
on other work. 

 
B. Protect system, substrates, and wall construction behind them from inclement weather during 

installation.  Prevent infiltration of moisture behind system and deterioration of substrates. 
 

C. Substrate Preparation:  Prepare and clean substrates to comply with system manufacturer's 
requirements to obtain optimum bond between substrate and adhesive for insulation. 

 
Apply surface sealer over substrates where required by system manufacturer for improving 
adhesion. 

 
3.3 INSTALLATION: 
 

A. General:  Comply with system manufacturer's current published instructions for installation of system 
as applicable to each type of substrate indicated. 
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B. Mechanically attach insulation by track method to comply with the following requirements: 
 

Apply boards over dry substrates in courses with long edges oriented horizontally; begin first 
course from a level base line and work upwards. 

 
3.4 CLEANING AND PROTECTION: 
 

A. Remove temporary covering and protection of other work. Promptly remove protective coatings from 
window and door frames, and any other surfaces outside areas indicated to receive protective coating. 

 
B. Provide final protection and maintain conditions, in a manner acceptable to Installer and system 

manufacturer, which ensures system being without damage or deterioration at time of Substantial 
Completion. 

 
END OF SECTION 07241 
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SECTION 07272 – FLUID-APPLIED AIR BARRIER 
 
PART 1 - GENERAL  
 
1.01 SUMMARY 

 
A. Provide fluid-applied vapor permeable air barrier membrane (or dampproofing or 

waterproofing as noted on the drawings) over exterior face of concrete masonry units as 
indicated or required. 

B. Supply labor, materials and equipment to complete the Work as shown on the Drawings and as 
specified herein to bridge and seal the following air leakage pathways and gaps: 
1. Openings and penetrations of window, door, and louver frames. 
2. Piping, conduit, duct, and similar penetrations. 
3. Embedded brick ties, screws, bolts, and similar penetrations. 
4. All other air leakage pathways in the building envelope. 

C. Supply materials and installation methods of the primary vapor permeable air barrier membrane 
system and accessories. 

D. Materials and installation methods of through-wall flashing membranes. 
 
1.02 RELATED SECTIONS 
  
 A. 03300 – Cast-In-Place Concrete 
 B. 04200 – Unit Masonry 
 C. 08110 – Steel Doors and Frames 
 D.  08520 – Aluminum Windows 
 E. 10200 – Louvers and Vents 

 
1.03 REFERENCES 
  
 A. The following standards are applicable to this section: 

1. ASTM E 2357: Standard Test Method for Determining Air Leakage of Air Barrier 
Assemblies. 

2. ASTM E 2178: Standard Test Method for Air Permeance of Building Materials.  
3. ASTM E 283: Standard Test Method for Determining the Rate of Air Leakage through 

Exterior Windows, Curtain Walls, and Doors under Specified Pressure Differences 
across the Specimen.  

4. ASTM E 1677 Specification for Air Retarder (AR) Material or System for Low-Rise 
Framed Building Walls.  

5. ASTM E 330: Standard Test Method for Structural Performance of Exterior Windows, 
Curtain Walls, and Doors by Uniform Static Air Pressure Difference.  

6. ASTM E 331: Standard Test Method for Water Penetration of Exterior 
Windows, Skylights, Doors, and Curtain Walls by Uniform Static Air Pressure 
Difference.  

7. ASTM E 96: Water Vapor Transmission of Materials. 
8. CGSB 37-GP-56M: Membrane, Modified, Bituminous, Prefabricated, and Reinforced. 
9. AMMA 2400: Standard Practice for Installation of Windows with a Mounting Flange in 

Stud Frame Construction.   
10. ASTM E 2112:  Standard Practice for Installation of Exterior Windows, Doors and 

Skylights. 
 
 
 
 

http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/REDLINE_PAGES/E1677.htm?L+mystore+sxjz0304+1186523598
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/REDLINE_PAGES/E1677.htm?L+mystore+sxjz0304+1186523598
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1.04 PERFORMANCE REQUIREMENTS 
 
A. Air barrier shall be capable of performing as a continuous vapor-permeable air barrier and as a 

liquid-water drainage plane flashed to discharge to the exterior incidental condensation or water 
penetration.  Air barrier membrane assemblies shall be capable of accommodating substrate 
movement and of sealing substrate expansion and control joints, construction material changes, 
and transitions at perimeter conditions without deterioration. 

 
B. Air barrier shall be fully compatible with concrete masonry units. 
 

1.05 SUBMITTALS 
 
A. Product Data:  Include manufacturer's written instructions for evaluating, preparing, and treating 

substrate; technical data; and tested physical and performance properties of air barrier 
membrane. 

B. Shop Drawings:  Show locations and extent of air barrier.  Include details for substrate joints and 
cracks, counterflashing strip, penetrations, inside and outside corners, terminations, and tie-ins 
with adjoining construction. 
 1. Include details of interfaces with other materials that form part of air barrier. 

C. Submit documentation from an approved independent testing laboratory certifying the air 
leakage rates of the air barrier membrane assembly, including primary membrane, primer and 
sealants have been tested to meet ASTM E 2357. 

1. Test report submittals shall include test results on porous substrate and include 
sustained wind load and gust load air leakage results. 

D. Submit copies of manufacturers’ current ISO certification.  
 
1.06 QUALITY ASSURANCE 

 
A. Submit document stating the applicator of the primary air barrier membrane specified in this 

section is qualified by the manufacturer as suitable for the execution of the Work. 
B. Perform the Work in accordance with manufacturer’s written instructions and this specification. 
C. Maintain one copy of manufacturer’s written instructions on site. 
D. Allow access to the Work site by the air barrier membrane manufacturer’s representative. 
E. Components used shall be sourced from one manufacturer, including primary membrane, 

transition and flashing membranes, air barrier sealants, primers, mastics, and adhesives. 
F. Single-Source Responsibility:   

1. Obtain air barrier materials from a single manufacturer regularly engaged in 
manufacturing the product. 

 2. Provide products which comply with all federal, state and local regulations controlling 
use of volatile organic compounds (VOCs). 

 
1.07     PRE-INSTALLATION CONFERENCE  
         
            A. Schedule pre-installation conference a minimum of one (1) week prior to commencing work of t
 this section.  
            B. Include installers of other construction connecting to air barrier, including masonry, sealants, 

windows, door frames, and louvers. 
            C. Review air barrier requirements including surface preparation, substrate condition and pre-

treatment, forecasted weather conditions, special details and sheet flashings, installation 
procedures, sequence of installation, testing and inspecting procedures, and protection and 
repairs. 
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1.08 DELIVERY, STORAGE AND HANDLING 
 
A. Refer to current Product MSDS for proper storage and handling. 
B. Deliver materials to the job site in undamaged and original packaging indicating the name of the 

manufacturer and product. 
C. Store roll materials on end in original packaging. Protect rolls from direct sunlight until ready for 

use. 
D. Store air barrier membranes, adhesives and primers at temperatures of 40 degrees F and rising.  
E. Keep solvent away from open flame or excessive heat.  

 
1.09 COORDINATION 
 

A. Ensure continuity of the air barrier throughout the scope of this section. 
 
1.10 PROJECT CONDITIONS 
 

A. Environmental Limitations: Apply air barrier within the range of ambient and substrate 
temperatures recommended by air barrier manufacturer. Protect substrates from environmental 
conditions that affect performance of air barrier. Do not apply air barrier to a damp or wet 
substrate or during snow, rain, fog, or mist. 
 

1.11 WARRANTY 
 
A.  Provide manufacturer’s standard 10-year material warranty. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 

 
A. Basis-of-Design Product:  The design for the air barrier system is based on the following 

manufacturer.  Subject to compliance with requirements, provide the named products or an 
equivalent product by one of the manufacturers listed in paragraph 2.1.B below.  Air barrier 
membrane components and accessories shall be obtained as a single-source from the membrane 
manufacturer to ensure total system compatibility and integrity. 
1. Basis-of-Design Manufacturer:  Henry Company. 

909 N Sepulveda Blvd, Suite 650 
El Segundo, CA  90245 
800-598-7663 
Web Site: www.henry.com 

B. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

  1. Grace Construction Products. 
  2. Marflex Building Solutions.  

3. Prosoco, Inc. 
4. Sto Corp. 
5. Tremco, Inc. 

  6. W.R. Meadows, Inc. 
  7.  Tyvek Brand, Dupont Corp. 
 
2.02 MEMBRANES (Basis-of-Design).   Contractor is to verify compatibility of fluid applied air barrier 

products with adjacent materials, in particular, with the wall cavity insulation and mastic used to 
install the insulation.  

 

http://www.henry.com/
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A. Primary air and rain barrier membrane for temperatures above 40 degrees F and rising shall be 
Air-Bloc 31 manufactured by Henry; a single component water based elastomeric emulsion 
membrane, trowel or spray applied. Membrane shall have the following physical properties: 
1. Air permeability: 0.0002 CFM/ft2 @ 1.6 lbs/ft2 to ASTM E2178 and ASTM E283 and 

have no increased air leakage when subjected to a sustained wind load of 10.5 lbs/ft2 for 
1 hour and gust wind load pressure of 62.8 lbs/ft2 for 10 seconds when tested at 1.6 
lbs/ft2 to ASTM E331. 

2. Tested to ASTM E2357 for Air Leakage of Air Barrier Assemblies. 
3. Water vapor permeance (43 mil dry thickness): 21 perms to ASTM E96 Method B. 
4. Nominal wet film thickness: 90 mils. 
5. Elongation (ASTM D412): 1000% (Typical). 
6. Low temperature flexibility and crack bridging: Pass -4 degrees F to ASTM C836.  
7. Long term flexibility: Pass to CGSB 71-GP-24M.  
8. Watertightness (CGSB 37-GP-56M): Pass. 
 

B.  Self-adhering vapor permeable air barrier membrane for transition and joint treatment shall be 
Blueskin Breather manufactured by Henry; a self-adhering membrane consisting of a 
microporous film laminate, backed with a specially applied adhesive, which allows water vapor 
to permeate through while acting as a barrier to air and rain water. Membrane shall have the 
following physical properties: 
1. Air leakage: <0.002 CFM/ft2 @ 1.6 lbs/ft2 to ASTM E283-91.    
2.  Water vapor permeance: 37 perms to ASTM E96.   
3. Membrane Thickness: 17 mils.  
4. Low temperature flexibility -40 degrees F: Pass to ASTM D3111.   
5. Hydrostatic Water Resistance: 18 psi ASTM D751 Procedure A.   

 
C. Self-adhering membrane for all window and window sill flashings, louver and louver sill 

flashings, door openings, inside and outside corners and other transitions shall be Blueskin SA 
manufactured by Henry; an SBS modified bitumen, self-adhering sheet membrane complete with 
a cross-laminated polyethylene film. For application temperatures down to 10 degrees F use 
Blueskin SA LT. Membrane shall have the following physical: 
1. Air leakage: <0.0001 CFM/ft² @1.6 lbs/ft2 to ASTM E 2178 and ASTM E 283 and 

have no increased air leakage when subjected to a sustained wind load of 10.5 lbs/ft2 for 
1 hour and gust wind load pressure of 62.8 lbs/ft2 for 10 seconds when tested at 1.6 
lbs/ft2  to ASTM E331. 

2.  Tested to ASTM E 2357 for the air barrier assembly. 
3. Vapor permeance: 0.05 perms to ASTM E96. 
4. Membrane Thickness: 0.0394” (40 mils). 
5. Low temperature flexibility: -22 degrees F to CGSB 37-GP-56M. 
6. Elongation: 200% to ASTM D412-modifed. 
7. Meets CAN/CGSB-51-33 Type I Water Vapor Permeance requirements. 

 
D. Self-adhering through-wall flashing membrane shall be Blueskin TWF manufactured by Henry; 

an SBS modified bitumen, self-adhering sheet membrane complete with a cross-laminated 
polyethylene film. Membrane shall have the following physical properties: 
1. Membrane Thickness: 0.0394 inches (40 mils). 
2. Film Thickness: 4.0 mils.  
3. Flow (ASTM D5147): Pass @ 212 degrees F.   
4. Puncture Resistance: 134 lbf to ASTM E 154.   
5. Tensile Strength (film): 5723 psi ASTM D882.   
6. Tear Resistance: 13lbs. MD to ASTM D1004.    
7. Low temperature flexibility: -22 degrees F to CGSB 37-GP-56M.   
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2.03 PRIMERS 
 

A. Primer for self-adhering membranes at temperatures above 25 degrees F shall be Aquatac 
Primer manufactured by Henry; a polymer emulsion based adhesive, quick setting.  Primer shall 
have the following physical properties: 
1. Color: Aqua.   
2. Weight: 8.7 lbs/gal.   
3. Solids by weight: 53%.   
4. Water based, no solvent odors, low VOC.   
5. Drying time (initial set): 30 minutes at 50% RH and 70 degrees F.   

 
B. Primer for self-adhering membranes at all temperatures shall be Blueskin Adhesive 

manufactured by Henry, a synthetic rubber based adhesive, quick setting, having the following 
physical properties: 
1. Color: Blue. 
2. Weight: 6 lbs/gal. 
3. Solids by weight: 35%. 
4. Drying time (initial set): 30 minutes.  

 
2.04 PENETRATION & TERMINATION SEALANT 
 

A. Termination Sealant shall be HE925 BES Sealant manufactured by Henry; a moisture cure, 
medium modulus polymer modified sealing compound having the following physical properties: 

 
1. Compatible with sheet air barrier, roofing and waterproofing membranes and substrate. 
2. Complies with Fed. Spec. TT-S-00230C, Type II, Class A. 
3. Complies with ASTM C 920, Type S, Grade NS, Class 25.  
4. Elongation: 450 – 550%. 
5. Remains flexible with aging.   
6. Seals construction joints up to 1 inch wide. 

 
PART 3 - EXECUTION 
 
3.01 EXAMINATION 
 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance. 

 
B. Verify that surfaces and conditions are ready to accept the Work of this section. Notify Architect 

in writing of any discrepancies. Commencement of the Work or any parts thereof shall mean 
acceptance of the prepared substrates. 

C. All surfaces shall be sound, dry, clean and free of oil, grease, dirt, or other contaminants. Fill 
voids and gaps in substrate to provide an even plane. 

 
D. Do not proceed with application of air barrier membrane when rain is expected within 24 hours. 
 
E. Condition materials to room temperature prior to application to facilitate handling.  

 
 
3.02 SURFACE PREPARATION         
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A. Ensure all preparatory work is complete prior to applying primary air barrier membrane. 
B. Clean, prepare, treat, and seal substrate according to manufacturer's written instructions.  

Provide clean, dust-free, and dry substrate for air barrier application. 
C. Apply primer at rate recommended by manufacturer to all areas to receive self-adhering sheet 

air/vapor barrier membrane and or through-wall flashing membrane as indicated on drawings by 
roller or spray and allow minimum 30 minute open time. Primed surfaces not covered by self-
adhering membrane or self-adhering through-wall flashing membrane during the same working 
day shall be re-primed. 

 
3.03 INSTALLATION OF AIR BARRIER SYSTEM 
 

A. JOINT TREATMENT  
 

1. Seal joints ¼ inch and less between concrete masonry units and steel with joint 
treatment sealant.  
a) Fill joint with approved joint treatment sealant ensuring contact with all edges 

of panel.  Strike flush any excess sealant over joint layer to form a continuous 
layer over the joint.  

 
2. Seal gaps and voids or irregular joints greater than ¼ inch with a strip of self-adhering 

air/vapor barrier transition membrane lapped a minimum of 1 1/2 inches on both sides 
of the joint. 

  a) Prime surfaces as per manufacturers’ instructions and allow to dry. 
 b) Align and position self-adhering air/vapor barrier transition membrane, remove 

protective film and press firmly into place. Ensure minimum 2 inches overlap at 
all end and side laps of membrane. 

  c) Roll all laps and membrane with a counter top roller to ensure seal. 
 

3. Alternately, joints not exceeding 1/8 inch can be sealed with yellow open weave glass 
fabric. 
a) Apply yellow open weave glass fabric centered over joint followed by a 1/8 inch 

(120mils) thick trowel application of air/vapor barrier membrane. 
b) Allow to dry prior to application of primary vapor permeable air barrier 

membrane. 
 
B. INSIDE AND OUTSIDE CORNERS 
  
 1. Seal inside and outside corners with a strip of self-adhering transition membrane 

extending a minimum of 3 inches on either side of the corner detail. 
a) Prime surfaces as per manufacturers’ instructions and allow to dry. 

  b) Align and position self-adhering transition membrane, remove protective film 
and press firmly into place. Ensure minimum 2 inches overlap at all end and 
side laps of membrane. 

  c) Roll all laps and membrane with a counter top roller to ensure seal. 
 
C. CRACK TREATMENT – Concrete Masonry Units 
 

1. Seal cracks over 1/16 inches with a strip of self-adhering transition membrane lapped a 
minimum of 1 ½ inches on both sides of the crack. 

 a) Prime surfaces as per manufacturer’s instructions and allow to dry. 
 b) Align and position self-adhering transition membrane, remove protective film 

and press firmly into place. Ensure minimum 2 inches overlap at all end and 
side laps of membrane.  

 c) Roll all laps and membrane with a counter top roller to ensure seal. 
2. Alternately, static cracks 1/16 inch to 1/8 inch can be sealed with primary air barrier  
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membrane. 
a) Fill crack with primary air barrier membrane. 
b) Allow to dry prior to application of primary vapor permeable air barrier 

membrane. 
  

D. TRANSITON AREAS 
 
1. Tie-in to structural beams, columns, floor slabs, foundation walls, roofing systems and at 

the interface of dissimilar materials as indicated in drawings with self-adhering air 
barrier transition membrane. 
a) Prime surfaces as per manufacturers’ instructions and allow to dry. 

  b) Align and position self-adhering transition membrane, remove protective film 
and press firmly into place. Provide minimum 3 inch lap to all substrates. 

c) Ensure minimum 2 inch overlap at all end and side laps of membrane. 
  d) Roll all laps and membrane with a counter top roller to ensure seal. 
 
E. WINDOWS, DOORS, LOUVERS AND ROUGH OPENINGS  

 
1. Wrap head and jamb of rough openings with specified self-adhering transition 

membrane as detailed.  Place specified sill flashing membrane across sills and end dam 
terminations. 
a) Prime surfaces as per manufacturers’ instructions and allow to dry. 

  b) Align and position self-adhering transition membrane, remove protective film 
and press firmly into place. Ensure minimum 2 inch overlap at all end and side 
laps of membrane. 

  c) Roll all laps and membrane with a counter top roller to ensure seal. 
 
F. THROUGH-WALL FLASHING MEMBRANE 

 
1. Apply through-wall flashing membrane along the base of brick veneer walls and over 

window, louver, and door openings as detailed.  
a) Prime surfaces and allow to dry, press membrane firmly into place, over lap 

minimum 2 inches at all end and side laps. Promptly roll all laps and membrane 
to ensure the seal. 

b) Applications shall form a continuous flashing membrane and shall extend up a 
minimum of 8 inches up the insulated concrete form wall.  

c) Seal the top edge of the membrane where it meets the substrate using 
termination sealant. Trowel-apply a feathered edge to seal termination to shed 
water.   

d) Install through-wall flashing membrane and extend 1/2 inch from outside edge 
of veneer.  Provide “end dam” flashing as detailed.  

 
 

G. PRIMARY AIR BARRIER 
 
1. Apply by spray or flat trowel a complete and continuous unbroken film of liquid air and 

rain barrier membrane. 
a) For temperatures above 40 degrees F and rising, apply single component water 

based elastomeric emulsion air barrier membrane at a rate of18.6 sq.ft/gallon to 
a uniform wet film thickness of 90 mils. 

  
 2. Spray apply or trowel around all projections and penetrations ensuring a complete and 

continuous air barrier membrane.  Lap liquid applied membrane 1 inch over self-
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adhering membranes to seal leading edge. 
  
 3. Allow air barrier membrane to dry as per manufacturers recommendations prior to 

placement of insulating materials.  
 
3.04 APPLICATION OF TERMINATION SEALANT 
 

A. Seal membrane terminations, heads of mechanical fasteners, embedded brick ties, around 
penetrations, duct work, electrical and other apparatus extending through the primary water 
resistive air barrier membrane and around the perimeter edge of membrane terminations at 
window, louver, and door frames with specified termination sealant. 

 
3.05 FIELD QUALITY CONTROL 

 
A. Make notification when sections of the Work are complete to allow review prior to covering air 

barrier system. 
 
3.06 PROTECTION  

 
A. Protect air barrier system from damage during application and remainder of construction period, 

according to manufacturer's written instructions. 
B. Protect air barrier from exposure to UV light and harmful weather exposure as required by 

manufacturer. 
C. Damp substrates shall not be inhibited from drying out.  Do not expose the backside of the 

substrate to moisture or rain. 
D. Cap and protect exposed back-up walls against wet weather conditions during and after 

application of membrane. Drying time varies depending on temperature and relative humidity. 
Protect the air barrier Work against wet weather conditions for a minimum of 24 hours.   

 
END OF SECTION 07272 
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SECTION 07320 - CLAY TILE ROOFING  
 
1.0 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 of this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of work is indicated on drawings.         
B. Types of roof tile to be used: Spanish mission-style clay tiles.       

 
1.3  SPECIAL PROJECT WARRANTY:   
 

A. Provide written warranty, signed by Manufacturer of primary roofing materials and his authorized 
Installer, agreeing to replace/ repair defective materials and workmanship as required to maintain 
roofing system in watertight condition. 

 
Warranty period is 10 years after date of substantial completion. 

       
2.0 PART 2 - PRODUCTS  
 
2.1 CONCRETE TILES: 
 

A. Profile Tiles:  Manufacturer’s standard cement and sand mix, molded, interlocking tiles. 
B. Spanish Mission style - barrel  
C. Class A, water resistant tiles 
D. Nom. Size: 10 1/2" x 14" long, for 3" min head-lap, two pre-drilled nailholes. 
E. Manufacturer:   Original manufacturer is Altusa for Almar Tile Co.  Reclaimed tile brokers or approved 

equal will be required to provide the needed tile for completion.   
F. Color:  matching existing:   

   Trim tiles: Roof ridges, hip and gable end tiles and closure tiles at eaves. 
 

2.2 UNDERLAYMENT AND ACCESSORY MATERIALS: 
 

A. Underlayment Membrane: Self-adhering rubberized asphalt bonded to flexible polyethylene sheet not 
less than 56 mils thick: 

 
Acceptable manufacturers: 
a.  Ice and Water Shield:  Peel and Stick Grace Ultra by W. R. Grace & Co. (30 mil, 300 °F) 

  b. Water and Ice Protection WIP 300 HT by Carlisle (40 mil, 250 °F) 
  c. Titanium PSU30 Synthetic Roofing Underlayment by InterWrap (45 mil, 240 °F) 
 

B. Nails:  Copper, min. 11 gage, of sufficient length to penetrate roof sheathing as per manufacturer's 
recommendations. 

 
C. Flashing:  See Metal Flashing Section 07600.   
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3.0 PART 3 - EXECUTION 
 
3.1 INSPECTION: 
 

A.  Examine substrate and conditions under which shingling work is to be performed and notify 
Contractor in writing of unsatisfactory conditions.  Do not proceed with shingling work until 
unsatisfactory conditions have been corrected. 

 
3.2 PREPARATION OF SUBSTRATE: 
 

A. Clean substrate of any projections and substances detrimental to shingling work.  Cover knotholes or 
other minor voids in substrate with sheet metal flashing secured with roofing nails. 

 
B. Coordinate installation of shingles with flashing and other adjoining work to ensure proper sequencing.  

Do not install shingle roofing until all vent stacks and other penetrations through roofing have been 
installed and are securely fastened against movement. 

 
3.3 INSTALLATION: 
 

A. Install roofing material per written manufacturer’s recommendations. Care shall be taken to ensure both 
horizontal and vertical alignment on the roof.  Foreign matter shall be cleaned from all areas.  Cracked 
or broken tiles shall not be acceptable and shall not remain on the roof. 

 
B. Underlayment:  Apply one layer of membrane horizontally over entire surface to be shingled, lapping 

succeeding courses as per manufacturer's recommendation.  
 

C. Install metal flashing and vent flashing as indicated and in accordance with details and 
recommendations of concrete roof tile section of "The NRCA Roofing and Waterproofing Manual". 

 
D. Comply with installation details and recommendations of NRCA Steep Roofing Manual. 

 
3.4 CLEANING: Clean roofing tiles using commercial washing equipment and detergents recommended for this 

type of application. 
 
 
END OF SECTION 07320. 
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SECTION 07410 – PRE-FORMED METAL ROOFING – ALTERNATE #2        
 
1.0   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 of this section. 

 
1.2   DESCRIPTION OF WORK: 
 

1.  Pre-painted galvanized formed sheet panels for standing seam installation.  
  

1.3   QUALITY ASSURANCE: 
 

A. Performance Test Standards: Provide preformed panel systems which have been pretested and certified 
by manufacturer to provide specified resistance to air and water infiltration and structural deflection and 
failure when installed as indicated and when tested in accordance with AAMA 501, "Methods of Test 
for Metal Curtain Walls". 

 
B. Manufacturer: Obtain products from a single manufacturer. 

 
C. Installer: A firm with not less than 5 years of successful experience in installation of roofing systems 

similar to those required for this project and which is acceptable to or licensed by manufacturer of 
primary roofing materials. 

 
Work associated with metal roofing, including (but not limited to) vapor retarders, flashing and 
counterflashing, expansion joints, and flexible sheet joint sealers, is to be performed by Installer of 
metal roofing. 
 

D.  Wind resistance of roofs: Roof decks and coverings shall be designed for wind loads in accordance with 
the Florida Building Code and tested in accordance with UL580 or ASTM E1592 or TAS 125. Margin 
of safety of 2:1 shall be applied to all wind uplift resistance test results except when a margin of safety 
is specified in the test standard.  

 
1.4   SUBMITTALS: 
 

A. Product Data: Submit manufacturer's product specifications and standard details. Submit 12" sample of 
actual panel showing configuration, gage and finish. 

 
B. Shop Drawings: Show roof panel system with associated flashings and accessories in plan view; 

sections and details. Include metal thicknesses and finishes, panel lengths, joining details, anchorage 
details, flashings and any special fabrication provisions for termination and penetrations. Shop drawings 
to be prepared by metal roof panel manufacturer and sealed by a professional engineer registered in the 
state of the project location. 

  
 Submit shop drawings showing special conditions and recommendations that are inconsistent with the 

contract drawings. Contractor to submit a roof plan showing the single seam roof panels for the roof.  
The contractor may at their option ship factory panels or field fabricate panels from coils to 
achieve the single length seam.   
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1.5  SPECIAL PROJECT WARRANTY: 
 

A. Provide written warranty, signed by Manufacturer of primary roofing materials and his authorized 
Installer, agreeing to replace/ repair defective materials and workmanship as required to maintain 
roofing system in watertight condition. Warranty period is 20 years after date of substantial completion. 

   
2.0   PART 2 - PRODUCTS 
 
2.1   ACCEPTABLE MANUFACTURERS: 
 

A. Manufacturer: Subject to compliance with requirements, provide preformed roofing and siding products 
by one of the following: 

 
1. Galvanized Roofing: 

AEP-Span 
Berridge Company 
Bemo USA  
Fabral Roofing 
Imetco 
H.H. Robertson Company. 
Peterson Roofing 
Zip-Rib 

 
2.2   SHEET MATERIALS: 
 

A. Steel for Painting/Coating: Hot-dip aluminum coated steel sheet, ASTM A 446, Grade A except 
where higher strength required for performance, G90 zinc coating, surface treated for maximum 
coating performance. Steel roofing and wall panels; Aluminum-Zinc alloy-coated steel sheet ASTM 
A 792/A 792M, Class AZ50 or AZ55 coating designation, Grade 40; AEP-Span SR-1224 Galvalume 
or approved equal: 
1. Surface: Smooth. 
2. Thickness: 24 gage, unless indicated otherwise on drawings. 
 

B. Metal bearing clips:  Provide 6” x 6” min. bearing plates to keep the clip from sinking into the rigid 
insulation. 

 
2.3  METAL FINISHES: 
 

A. Flouropolymer Coating: Factory finish: Full-strength 70% "Kynar 500" coating baked-on for 15 minutes 
at 450 deg.F (232 deg.C), in a dry film thickness of 1.0 mils, 30% reflective gloss (ASTM D 523), over 
min. 0.2 mil baked-on modified epoxy primer. 

  Color:  matching Pac-Clad “Sierra Tan” 
  

B. Durability: Provide coating which has been field tested under normal range of weathering conditions for 
minimum of 20 years without significant peel, blister, flake, chip, crack or check in finish, and without 
chalking in excess of 8 (ASTM D 659), and without fading in excess of 5 NBS units. 

 
 
 
 
2.4 UNDERLAYMENT 
 

A. Underlayment Membrane:  Self adhering rubberized asphalt bonded to flexible polyethylene sheet not 
less than 30 mils thick; high temperature (240 °F minimum) underlayment: 
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1. Ice and Water Shield:   
a. Peel and Stick Grace Ultra by W. R. Grace & Co. (30 mil, 300 °F) 
b. Water and Ice Protection WIP 300 HT by Carlisle (40 mil, 250 °F) 
c. Titanium PSU30 Synthetic Roofing Underlayment by InterWrap (45 mil, 240 °F) 

 
   Membrane to meet ASTM D1970 for high temperature underlayment requirements 
 
 
2.5   MISCELLANEOUS MATERIALS: 
 

A. Fasteners: Manufacturer's standard non-corrosive types, with exterior heads gasketed. 
 

B. Accessories: Except as indicated as work of another specification section, provide components required 
for a complete roofing/siding system, including trim, copings, fascias, gravel stops, mullions, sills, 
corner units, ridge closures, clips, seam covers, battens, flashings, gutters, louvers, sealants, gaskets, 
fillers, closure strips and similar items. Match materials/finishes of preformed panels. 

2.6  PANEL FABRICATION; PERFORMANCES: 
 

A. Required Performances: Fabricate panels and other components of roof/wall system for the following 
installed-as-indicated performances: 

 
Roof Loading: See structural drawings for wind loading and live load criteria.  
Design Criteria: 160 mph lateral wind forces;  
Water Penetration: No significant, uncontrolled leakage at 4 lbs. per sq. ft. pressure with spray test. 
 Water penetration to meet TAS 100 and AAMA 501.1. Test for static head water infiltration to 
 meet ASTM E 2140 and TAS 114. Air infiltration test to meet ASTM E 1680. 
Air Infiltration: 0.02 cfm per sq. ft. for gross roof/wall areas, with 4 lbs. per sq. ft. differential pressure. 

 
3.0   PART 3 - EXECUTION 
 
3.1   INSTALLATION: 
 

A. General: Comply with panel fabricator's and material manufacturers' instructions and recommendations 
for installation. 

 
B. Installation Tolerances: Shim and align panel units within installed tolerance of 1/4" in 20'-0" on 

level/plumb/slope and location/line as indicated, and within 1/8" offset of adjoining faces and of 
alignment of matching profiles. 

 
C. Seaming: Complete seaming of panel joints by operation of portable power-driven equipment of type 

recommended by panel manufacturer. 
 

D. Joint Sealers: Install gaskets, joint fillers and sealants where indicated and where required for 
weatherproof performance of panel systems. Provide types of gaskets and sealants/fillers indicated or, if 
not otherwise indicated, types recommended by manufacturer. 

 
 
END OF SECTION 07410 
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SECTION 07530 – FLEXIBLE SHEET ROOFING SYSTEM     

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Membrane roofing system:  Fully-adhered membrane roofing system. 
2. Flashings and other accessories as indicated on drawings. 

1.2 PERFORMANCE REQUIREMENTS 

A. General:  Provide installed roofing membrane and base flashings that remain watertight; do not permit the 
passage of water; and resist specified uplift pressures, thermally induced movement, and exposure to 
weather without failure. 

B. Material Compatibility:  Provide roofing materials that are compatible with one another under conditions of 
service and application required, as demonstrated by flexible sheet roof (FSR) membrane manufacturer 
based on testing and field experience. 

C. Roofing System Design:  Provide a membrane roofing system that is identical to systems that have been 
successfully tested by a qualified testing and inspecting agency to resist uplift pressure calculated 
according to ASCE 7-98. 
 
1. Design wind velocity shall be 160 mph with a wind load; Risk Category II. 
2. Design pressures are indicated on structural drawings. 

D. FMG Listing:  Provide roofing membrane, base flashings, and component materials that comply with 
requirements in FMG 4450 and FMG 4470 as part of a membrane roofing system and that are listed in 
FMG's "Approval Guide" for Class 1 or noncombustible construction, as applicable.  Identify materials 
with FMG markings. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For roofing system.  Include plans, elevations, sections, details, and attachments to other 
Work. 

1. Base flashings and membrane terminations. 

C. Installer Certificates:  Signed by roofing system manufacturer certifying that Installer is approved, 
authorized, or licensed by manufacturer to install roofing system. 

D. Manufacturer Certificates:  Signed by roofing manufacturer certifying that roofing system complies with 
requirements specified in "Performance Requirements" Article. 

1. Submit evidence of meeting performance requirements. 
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E. Maintenance Data:  For roofing system to include in maintenance manuals. 

F. Warranties:  Special warranties specified in this Section. 

G. Inspection Report:  Copy of roofing system manufacturer's inspection report of completed roofing 
installation. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified firm that is approved, authorized, or licensed by roofing system 
manufacturer to install manufacturer's product and that is eligible to receive manufacturer's warranty. 

B. Manufacturer Qualifications:  A qualified manufacturer that has FMG approval for membrane roofing 
system identical to that used for this Project. 

C. Source Limitations:  Obtain components for membrane roofing system from roofing membrane 
manufacturer. 

D. Fire-Test-Response Characteristics:  Provide membrane roofing materials with the fire-test-response 
characteristics indicated as determined by testing identical products per test method below by UL, FMG, or 
another testing and inspecting agency acceptable to authorities having jurisdiction.  Materials shall be 
identified with appropriate markings of applicable testing and inspecting agency. 

1. Exterior Fire-Test Exposure:  Class A; ASTM E 108, for application and roof slopes indicated. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and labeled with 
manufacturer's name, product brand name and type, date of manufacture, and directions for storing and 
mixing with other components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected location and within 
the temperature range required by roofing system manufacturer.  Protect stored liquid material from direct 
sunlight. 

1. Discard and legally dispose of liquid material that cannot be applied within its stated shelf life. 

C. Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of deck. 

1.6 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather conditions 
permit roofing system to be installed according to manufacturer's written instructions and warranty 
requirements. 

B. WARRANTY:  Special Warranty:  Manufacturer's standard form, without monetary limitation, in which 
manufacturer agrees to repair or replace components of membrane roofing system that fail in materials or 
workmanship within specified warranty period.  Failure includes roof leaks. 

1. Special warranty includes roofing membrane, base flashings, roofing membrane accessories, roof 
insulation, fasteners, and other components of membrane roofing system. 

2. Warranty Period:  15 years from date of Substantial Completion. 
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3. Warranty shall be provided in writing prior to final payment. 
4. No freshwater or saltwater exclusions are acceptable. 
5. Warranty to meet the standard NDL warranty;  70 mph wind speed.  

PART 2 - PRODUCTS 

2.1 GENERAL: 

A. Performance:  Provide roofing materials recognized to be of generic type indicated and tested to show 
compliance with indicated performances, or provide other similar materials certified in writing by 
manufacturer to be equal or better than specified in every significant respect, and acceptable to Architect. 

B. Compatibility:  Provide products which are recommended by manufacturers to be fully compatible with 
indicated substrates, or provide separation materials as required to eliminate contact between incompatible 
materials. 

C. Products:  Thermoplastic Membrane Roofing:  Nominal 60 mil thickness (but not less than 54 mils actual); 
exposed face to be white in color with a solar reflectance index (SRI) of 78 or greater. 

2.2. ACCEPTABLE PRODUCTS:   Contractor may submit one of the following products:  
 

A. PVC Sheet:  ASTM D 4434, Type II, Grade 1, fiber reinforced and fabric backed. 
 
1.    "Sarnafil G410 Feltback" by Sarnafil Inc. 
 

B. PVC Sheet: ASTM D 4434, Type III, fabric reinforced and fabric backed, as follows: 
 
1. Product:  Provide "UltraGuard PVC" by Johns Manville International, Inc. 

 
C. PVC Sheet: ASTM D 4434, Type IV, fabric reinforced and fabric backed, as follows: 

 
1. Product:  Provide "FiberTite" by Seaman Corporation. 

 
                      2.3 AUXILIARY MATERIALS: 

 
 1.    Sheet Seaming System:  Manufacturer's standard materials for sealing lapped joints, including edge 

sealer to cover exposed spliced edges as recommended by manufacturer of FSR system. 
 
 2.  General:  Auxiliary materials recommended by roofing system manufacturer for intended use and 

compatible with membrane roofing. 
 
 3.  Liquid-type auxiliary materials shall meet VOC limits of authorities having jurisdiction. 
 
 4. Sheet Flashing:  Manufacturer's standard sheet flashing of same material, type, reinforcement, thickness, 

and color as PVC sheet membrane 
 
 5. Bonding Adhesive:  Manufacturer's standard water-based bonding adhesive for membrane, and solvent-

based bonding adhesive for base flashings. 
 
 6. Metal termination bars, if required:  Manufacturer’s standard predrilled stainless-steel or aluminum bars, 

approximately 1 by 1/8 inch thick; with anchors. 
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 7. Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet flashings, 

preformed inside and outside corner sheet flashings, T-joint covers, termination reglets, cover strips, and 
other accessories. 

 
 8. Cant strips, Tapered Edge Strips and Flashing Accessories:  Types recommended by manufacturer of 

FSR material, provided at locations indicated and at locations recommended by manufacturer, including 
adhesive tapes, flashing cements, and sealants. 

 
 9.  Slip Sheet:  Type recommended by manufacturer of FSR material for protection of membrane from 

incompatible substrates. 
 
 2.4  INSULATING MATERIALS: 
 
 1.    General:  Provide insulating materials to comply with requirements indicated for materials and 

compliance with referenced standards; in sizes to fit applications indicated, selected from manufacturer’s 
standard thicknesses, widths and lengths. 

 
A. Polyisocyanurate Board Roof Insulation:  Rigid, cellular thermal insulation with polyisocyanurate 

closed-cell foam core and manufacturer’s standard facing laminated to both sides; complying with 
FS HH-I-1972/2, Class 1; aged R-values as designated at mean temperatures indicated, after 
conditioning per RIC/TIMA Bulletin #281-1; and as follows: 

 
Surface Burning Characteristics:  Maximum flame spread of 25 

 
Thermal Resistivity:  14.4 at 75 deg F (23.9 deg C) for 2 ½” thick insulation board. 

 
Provide tapered units as shown to achieve positive roof drainage. 

 
B. High Density Isocyanurate (Foam Down to existing LWIC with low rise foam adhesive) 

 
90 psi high density polyisocyanurate roof board with a coated glass facer, provided in 4 ft. x 4 ft. (1.2 
m x 1.2 m) and 4 ft. x 8 ft. (1.2 m x 2.4 m) board sizes and in a thickness of 1/2 inch (12.7 mm).  

 
C. Board Adhesive:  A two-component foamable polyurethane adhesive that is applied in one step and  

sets up in minutes.  Dispensed using holders and hoses, available in 10 gal, 30 gal, or 100 gal sets. The 
minimum ambient and surface temperatures is 40°F (4.4°C) and rising. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with the following 
requirements and other conditions affecting performance of roofing system: 

1. Verify that roof openings and penetrations are in place and set and braced and that roof drains are 
securely clamped in place. 

2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at penetrations and 
terminations and that nailers match thicknesses of insulation. 

3. Verify that surface plane flatness and fastening of steel roof deck comply with requirements in 
Division 5 Section “Steel Deck.” 

4. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation according 
to roofing system manufacturer's written instructions.  Remove sharp projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating 
onto surfaces of other construction.  Remove roof-drain plugs when no work is taking place or when rain is 
forecast. 

C. Complete terminations and base flashings and provide temporary seals to prevent water from entering 
completed sections of roofing system at the end of the workday or when rain is forecast.  Remove and 
discard temporary seals before beginning work on adjoining roofing. 

3.3 ROOFING INSTALLATION 

A. Install roofing membrane over area to receive roofing according to membrane roofing system 
manufacturer's written instructions. Unroll roofing membrane and allow to relax before installing. 

1. Install sheet according to ASTM D 5036. 

B. Start installation of roofing membrane in presence of membrane roofing system manufacturer's technical 
personnel. 

C. Accurately align roofing membrane and maintain uniform side and end laps of minimum dimensions 
required by manufacturer.  Stagger end laps. 

D. Bonding Adhesive:  Apply water-based bonding adhesive to substrate at rate required by manufacturer and 
immediately install roofing membrane.  Do not apply bonding adhesive to splice area of roofing 
membrane. 

E. Mechanically or adhesively fasten roofing membrane securely at terminations, penetrations, and perimeter 
of roofing. 

F. Apply roofing membrane with side laps shingled with slope of roof deck where possible. 

G. Seams:  Clean seam areas, overlap roofing membrane, and hot-air weld side and end laps of roofing 
membrane according to manufacturer's written instructions to ensure a watertight seam installation. 

1. Test lap edges with probe to verify seam weld continuity.  Apply lap sealant to seal cut edges of 
roofing membrane. 

2. Verify field strength of seams a minimum of twice daily and repair seam sample areas. 
3. Repair tears, voids, and lapped seams in roofing membrane that does not meet requirements. 

H. Spread sealant or mastic bed over deck drain flange at deck drains and securely seal roofing membrane in 
place with clamping ring. 

I.  

3.4 BASE FLASHING INSTALLATION 

A. Install sheet flashings and performed flashing accessories and adhere to substrates according to membrane 
roofing system manufacturer’s written instructions. 
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B. Apply solvent-based bonding adhesive to substrate and underside of sheet flashing at required rate and 
allow to partially dry.  Do not apply bonding adhesive to seam area of flashing. 

C. Clean seam areas and overlap and firmly roll sheet flashings into the adhesive.  Weld side and end laps to 
ensure a watertight seam installation. 

D. Terminate and seal top of sheet flashings and mechanically anchor to substrate through termination bars. 

3.5 FIELD QUALITY CONTROL 

A. Final Roof Inspection:  Arrange for roofing system manufacturer’s technical personnel to inspect roofing 
installation on completion and submit report to Architect. 
 
1. Notify Architect or Owner 48 hours in advance of date and time of inspection. 

 
2. Contractor shall provide Architect a Final Statement of Compliance which states that the finished roof 

membrane complies with the Contract Documents. 

B. Repair or remove and replace components of membrane roofing system where test results or inspections 
indicate that they do not comply with specified requirements. 

C. Additional testing and inspecting, at Contractor’s expense, will be performed to determine compliance of 
replaced or additional work with specified requirements. 

The manufacturer’s representative shall inspect the roof membrane within one year of acceptance of 
the roof membrane by the Board. 

3.6 PROTECTING AND CLEANING 

A. Protect membrane roofing system from damage and wear during remainder of construction period.  When 
remaining construction will not affect or endanger roofing, inspect roofing for deterioration and damage, 
describing its nature and extent in a written report, with copies to Architect and Owner. 

B. Correct deficiencies in or remove membrane roofing system that does not comply with requirements, repair 
substrates, and repair or reinstall membrane roofing system to a condition free of damage and deterioration 
at time of Substantial Completion and according to warranty requirements. 

C. Clean overspray and spillage from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION 07530 
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SECTION 07600 - FLASHING AND SHEET METAL 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 

A. Provide flashing and sheet metal components for building construction. 
1. Copings – aluminum and copper. 
2. Gutters and downspouts – aluminum and copper. 
3. Copper flashing and eave metal for clay tile roof. 
4. Exposed metal trim units. 
5. Miscellaneous sheet metal accessories. 
6. Existing copper gutters and downspouts to be remain. 

 
1.02 PERFORMANCE REQUIREMENTS 
  
 A. System Design:  Provide flashing and sheet metal components that are identical to systems 

that have been successfully tested by a qualified testing and inspecting agency to resist 
uplift pressure calculated according to ASCE 710. 

  1. Design wind speed, velocity and design pressures are indicated on the structural 
drawings. 

 
1.03 SUBMITTALS 
 

A. Submit for approval samples, shop drawings, product data. 
 B. Manufacturer Certificates:  Signed by roofing manufacturer certifying that flashing and 

sheet metal components comply with requirements specified in "Performance 
Requirements" Article. 

 
1.04 QUALITY ASSURANCE 
 

A. Comply with governing codes and regulations.  Provide products of acceptable 
manufacturers which have been in satisfactory use in similar service for three years.  Use 
experienced installers.  Deliver, handle, and store materials in accordance with 
manufacturer's instructions. 

 
PART 2 - PRODUCTS 
 
2.01.A MATERIALS – ALUMINUM:  
 

A. Copings, gutters and downspouts:  Minimum .040” formed aluminum with welded 
seams for prefabricated items prior to finish coating.  Provide support straps and brackets 
as required. Support straps for downspouts to be anchored to the wall. 
 

B. Cleats for gutters and flashing:  to be one gage heavier than adjacent metal.  
 

C. Finish:  Flouropolymer Coating:  Full-strength 70% "Kynar 500" coating baked-on for 15 
minutes at 450 deg.F (232 deg.C), in a dry film thickness of 1.0 mils, 30% reflective gloss. 
 (ASTM D 523), over min. 0.2 mil baked-on modified epoxy primer. 

   Colors:  matching Pac-Clad “Dark Bronze” 
   
2.0.1.B  MATERIALS – COPPER:  

A. Copper:  22 mil; 16 ounce copper (.0216”) 24 gauge for roofing copper flashing, eve 
metal and gutter or downspouts. 
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PART 3 - EXECUTION 
 
3.01 INSTALLATION 
 

A. Follow recommendations of SMACNA "Sheet Metal Manual". Allow for expansion.  
Isolate dissimilar materials to prevent galvanic corrosion. 

 
B. Provide an expansion joint construction for gutters in lengths that exceed 50’, per 

SMACNA recommendations. Coordinate expansion joint locations with downspout 
locations.  

  
C.  Install materials and systems in accordance with manufacturer's instructions and approved 

submittals.  Install materials and systems in proper relation with adjacent construction and 
with uniform appearance. Coordinate installation with roofing system and work of other 
sections to ensure weather tight performance.  Anchor securely to structure to withstand 
inward and outward loads. 

 
D. Restore damaged components and finishes.  Clean and protect work from damage. 

 
 
END OF SECTION 07600 
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SECTION 07900 - JOINT SEALERS 
 
1.0 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 this Section. 

    
1.2 SUMMARY: 
 

A. This Section includes joint sealers for the following locations: 
 

  1. Multi-Part, Nonsag Urethane Sealant for junctures between masonry and other materials. 
     2. Multi-Part, Pourable Urethane Sealant for horizontal surfaces of concrete. 

     3. One-Part Mildew-Resistant Silicone Sealant for around plumbing fixtures and ceramic tile 
work. 

  4. Latex-Acrylic Joint Sealants for exposed interior painted applications 
 

B. Sealants for glazing purposes are specified in Division-8 Section "Glass and Glazing." 
     

C. Sealing concealed perimeter joints of gypsum drywall partitions to reduce sound transmission 
characteristics is specified in Division-9 Section "Gypsum Drywall." 

 
D.  Sealing tile joints is specified in Division-9 Section "Tile." 

 
1.3 SYSTEM PERFORMANCES: 
 

A. Provide joint sealers that have been produced and installed to establish and maintain watertight 
and airtight continuous seals. 

 
1.4 SUBMITTALS: 
 

A. Product Data from manufacturers for each joint sealer product required, including instructions for 
joint preparation and joint sealer application. 

 
B.  Manufacturer's Standard Color Chart. 

 
1.5 QUALITY ASSURANCE: 
 

A. Installer Qualifications:  Engage an Installer who has successfully completed within the last 3 
years at least 3 joint sealer applications similar in type and size to that of this Project. 

 
1.6 PROJECT CONDITIONS: 
 

A.  Environmental Conditions:  Do not proceed with installation of joint sealers When ambient and 
substrate temperature conditions are outside the limits permitted by joint sealer manufacturers. 

 
2.0 PART 2 - PRODUCTS 
 
2.1 MATERIALS, GENERAL: 
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A. Compatibility:  Provide joint sealers, joint fillers and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by sealant manufacturer based on testing and field experience. 

 
B.  Materials: 

 
1. One-Part Nonsag Urethane Sealant for junctures between masonry and other materials:  Type M, 

Grade NS, Class 25, capable of withstanding an increase and decrease of 50%; per ASTM C 920. 
a. Acceptable manufacturers: 

   Dow 790 or approved equal 
 

2. Multi-Part Pourable Urethane Sealant for horizontal surfaces of concrete. Type M, Class 25. 
a. Acceptable manufacturers: 

   Pecora Urexpan NR-200 
   Sonneborn Sonolastic PvJtSt  
   Tremco THC-900 

 
3. One-Part Mildew Resistant Silicone Sealant for around plumbing fixtures and ceramic tile work. 

Type S, Grade NS; Class 25.  
a. Acceptable manufacturers: 
  Dow Corning 786 Silicone rubber, or approved equal. 

 
4. Latex-Acrylic Sealant for exposed interior painted applications. Acrylic Emulsion Sealant, one 

part, non-sag, mildew resistant, comply with ASTM C 834. 
a. Acceptable manufacturers 
  Acrylic latex; Tremco Acrylic Latex or approved equal. 
 

5.  Seam sealant for small metal to metal joints; Tremco Seam Sealer or approved equal. 
 
6.  Precompressed expanding foam secondary sealant; Emseal Greyflex or approved equal. 

 
7.  Miscellaneous primers, bond breakers, and backer rods to be compatible with sealant and adjacent 

surfaces. 
 
8.  Fire-retardant sealant; refer to Division 7 Section “Firestopping”. 
 
9.  Provide sealants in colors as selected from manufacturer's standards.  Sealants shall match adjacent 

surfaces unless otherwise specified. 
 

2.2 JOINT SEALANT BACKING: 
 

A. General:  Provide sealant backings of material and type which are nonstaining; are compatible with 
joint substrates, sealants, primers and other joint filers; and are approved for applications 
indicated by sealant manufacturer based on field experience and laboratory testing. 

 
B. Plastic Foam Joint Fillers:  Preformed, compressible, resilient, nonwaxing, nonextruding strips of  
     flexible, nongassing plastic foam of material indicated below; nonabsorbent to water and gas; and  
     of size, shape and density to control sealant depth and otherwise contribute to producing optimum  
     sealant performance. Either open-cell polyurethane foam or closed-cell polyethylene foam, unless 
     otherwise indicated, subject to approval of sealant manufacturer, for cold-applied sealants only. 

 
         C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape as recommended by sealant  
             manufacturer for preventing sealant from adhering to rigid, inflexible joint filler materials or joint  
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             surfaces at back of joint where such adhesion would result in sealant failure.  Provide self-adhesive 
tape where applicable. 

 
2.3 MISCELLANEOUS MATERIALS: 
 

A.     Primer:  Provide type recommended by joint sealer manufacturer where required for adhesion of 
sealant to joint substrates indicated, as determined from preconstruction joint sealer-substrate 
testsand field tests. 

 
B.    Cleaners for Nonporous Surfaces:  Provide nonstaining, chemical cleaners of type which are 

acceptable to manufacturers of sealants and sealant backing materials, which are not harmful to 
substrates and adjacent nonporous materials, and which do not leave oily residues or otherwise 
have a detrimental effect on sealant adhesion or in-service performance. 

 
C.    Masking Tape:  Provide nonstaining, nonabsorbent type compatible with joint sealants and to 

surfaces adjacent to joints. 
 
2.4 JOINT FILLERS FOR CONCRETE PAVING: 
 

A. Bituminous Fiber Joint Filler:  Preformed strips of Asphalt Saturated Fiberboard, complying with 
ASTM D 1751. 

 
3.0 PART 3 - EXECUTION 
 
3.1 EXAMINATION: 
 

A. Examine joints indicated to receive joint sealers, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances and other conditions affecting joint 
sealer performance. Do not proceed with installation of joint sealers until unsatisfactory 
conditions have been corrected. 

 
3.2  PREPARATION: 
 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealers to comply 
with recommendations of joint sealer manufacturers and the following requirements: 

  1. Remove all foreign material from joint substrates which could interfere with adhesion 
of joint sealer, including dust; paints, except for permanent, protective coatings tested 
and approved for sealant adhesion and compatibility by sealant manufacturer; old joint 
sealers; oil; grease; waterproofing; water repellants; water; surface dirt; and frost. 

 
      2. Clean concrete, masonry, unglazed surfaces of ceramic tile and similar porous joint 

 substrate surfaces, by brushing, grinding, blast cleaning, mechanical abrading, or a 
 combination of these methods to produce a clean, sound substrate capable of developing 
 optimum bond with joint sealers.  Remove loose particles remaining from above cleaning 
 operations by vacuuming or blowing out joints with oil-free compressed air. 

 
   3. Remove laitance and form release agents from concrete. Clean metal, glass, porcelain 

enamel, glazed surfaces of ceramic tile; and other nonporous surfaces by chemical 
cleaners or other means which are not harmful to substrates or leave residues capable of 
interfering with adhesion of joint sealers. 

 
 B.  Joint Priming:  Prime joint substrates where indicated or where recommended by joint sealer 
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      manufacturer. 
 

 C.  Masking Tape:  Use masking tape where required to prevent contact of sealant with adjoining 
surfaces which otherwise would be permanently stained or damaged by such contact or by 
cleaning methods required to remove sealant smears.  Remove tape immediately after tooling 
without disturbing joint seal. 

 
3.3 INSTALLATION OF JOINT SEALERS: 
 

A. General:  Comply with joint sealer manufacturers' printed installation instructions applicable to 
products and applications indicated. Comply with requirements of ASTM 962, 804, C790, and C 
919. 

  
B. Tooling of Nonsag Sealants:  Immediately after sealant application and prior to time skinning or 

curing begins, tool sealants to form smooth, uniform beads of configuration indicated, to 
eliminate air pockets, and to ensure contact and adhesion of sealant with sides of joint.  Remove 
excess sealants from surfaces adjacent to joint.  Do not use tooling agents which discolor sealants 
or adjacent surfaces or are not approved by sealant manufacturer. 

 
C. Provide concave joint configuration per Figure 6A in ASTM C 962, unless otherwise indicated. 

 
3.4 CLEANING: 
 

A. Clean off excess sealants or sealant smears adjacent to joints as work progresses by methods and 
with cleaning materials approved by manufacturers of joint sealers and of products in which 
joints occur. 

 
3.5 PROTECTION: 
 

A. Protect joint sealers during and after curing period from contact with contaminating substances or 
from damage resulting from construction operations or other causes so that they 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 sealers immediately 
and reseal joints with new materials to produce joint sealer installations with repaired areas 
indistinguishable from original work. 

 
END OF SECTION 07900 
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SECTION 08110 - STEEL DOORS AND FRAMES 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 
 A. Provide steel doors. 

B. Provide steel door frames. 
C. All exterior doors and frames shall be hurricane rated with impact glass. 
 

1.02 SUBMITTALS 
 

A. Submit for approval samples, shop drawings, product data. 
B. Doors, frames, hardware, and steel frame components shall be as shown on shop 

drawings and schedules and shall be approved by the Architect before fabricating any 
material; this supplier shall submit complete shop drawings and schedules to the 
Architect for approval.  Submittals are to include, but not limited to, location, size, 
swings, anchoring details, materials, vision lites and louvers.  Architect may request 
samples or other additional information. 

 
1.03 QUALITY ASSURANCE 
 
 A. Comply with governing codes and regulations.  Provide products of acceptable 

manufacturers which have been in satisfactory use in similar service for three years.  Use 
experienced installers.  Deliver, handle, and store materials in accordance with 
manufacturer's instructions. 

 B. Test Reports and Labeling Compliance: Where fire-rated door openings are indicated or 
required, provide fire-rated door and frame assemblies that comply with N.F.P.A. 80-
2000 “Standards for Fire Doors and Windows”, and have been tested in accordance with 
ASTME 152 “Standard Methods of Fire Tests of Door Assemblies”.  Testing shall have 
been at a facility operated by Underwriters Laboratories or Warnock-Hershey.  A label 
showing compliance shall be attached to each frame and door in a location readily visible 
to inspecting authorities.  Note:  Fire-rated doors shall be factory prepared for hardware 
so that it maintains the fire rating. 

 C. Supplier: To the greatest extent possible, obtain all doors and frames from one 
manufacturer.  Hollow metal supplier shall have in his employ a Certified Door 
Consultant (CDC) or person of equal experience who will be available at reasonable 
times to consult with the Architect or Owner regarding the project.  The hollow metal 
supplier shall have been in the business of fabricating hollow metal for a period of not 
less than ten (10) years and shall maintain an office, a fabrication shop, and a stocking 
warehouse within a distance of fifty miles of the School District’s central office at the JE 
Hall center, 30 East Texar drive, Pensacola, Fl., - 32503- to properly maintain and 
service the project after completion 

 D.  The manufacturer will be required to verify the State of Florida’s Product Approval 
number, submitted in the shop drawing Submittal phase. 

 
1.04 MANUFACTURERS: 
 
 A. Specifications apply to steel doors, steel door frames, steel frame components and 

architectural stick assemblies such as side-lites, borrowed lites, transom frames and 
window walls as detailed on architectural plans and schedules.  Manufacturer shall be 
one of the following: 
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  1. Steelcraft - Cincinnati, Ohio. 
  2. Curries - Mason City, Iowa. 
  3. Ceco Door – Milan, Tennessee 
   
1.05 PACKAGING/STORAGE AND HANDLING: 
 

A. Doors and frames are to be shipped to the jobsite clearly marked in a manner easily 
correlated to the approved schedules and the architectural plans.  Doors are to be 
provided in manufacturer’s original cartons. 

B. Store doors and frames at the jobsite in an area protected from the weather.  Do not store 
frames and doors in the open.  Lay doors flat on wooden sills minimum of 4” from floor. 
 Provide a ¼” space between doors to promote air circulation.  Do not stack other 
materials on top of doors.  Avoid the use of un-vented plastic or canvas coverings that 
may create humidity chambers.  If door wrapper becomes wet, remove carton 
immediately. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 
 A. Materials and Finishes: 
  1. Doors, frames, and frame components shall be manufactured from hot-dipped 

galvanized steel, G60 zinc coating conforming to ASTM specification A525. 
  2. All doors, frames, and frame components shall be cleaned, phosphatized and 

finished as standard with one coat of baked-on rust inhibiting prime painted in 
accordance with the ANSI A224.1 "Test Procedure and Acceptance Criteria for 
Prime Painted Steel Surfaces for Steel Doors and Frames." 

  3. Doors and frame shall be cleaned, phosphatized and finished with a baked-on 
rust inhibiting primer in compliance with 200-hour salt spray and 500-hour 
humidity test in accordance with ASTM test method B117 and D1735. 

 B. Construction of Doors: 
1. Doors shall be full flush fabricated from hot-dipped galvanized steel (see 

Materials and Finishes section above), 16-gage for 1 3/4" doors.  Doors shall be 
reinforced, stiffened, sound deadened and insulated with impregnated Kraft 
honeycomb core completely filling the inside of the doors and laminated to 
inside faces of both panels.  Doors shall have continuous vertical mechanical 
interlocking joints at lock and hinge edges with visible edge seams.  Doors shall 
have beveled (1/8" in 2") hinge and lock edges.  Top and bottom steel 
reinforcement channels shall be 14-gage and spot welded within the doors.  
Hinge reinforcements shall be 8-gage for 1 3/4" doors.  Lock reinforcements 
shall be 16-gage and closer reinforcements shall be 14-gage.  Galvanized doors 
shall have galvanized hardware reinforcements.  Adequate reinforcements shall 
be provided for other hardware as required. 

2. Provide thermally improved doors with maximum U-value of 0.24 
btu/hr/sq.ft./degree F (ASTM C236) for all exterior doors and elsewhere as 
noted. 

3. Door lite units shall be screw type, not snap in. 
4. Door lites shall not be more than half glass. 
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 C. Construction of Frames: 
1. Flush Frames: Flush frames shall be formed from 16-gage galvanized steel (see 

Materials and Finishes section B.6 above).  Frames shall have 2” faces.  Masonry 
frames shall typically have a 4” head with a 7’-0” door opening.  Frames shall be set-
up and arc-welded.  Mitered corners shall have reinforcements with 4 integral tabs 
for secure and easy interlocking of jambs to head.  Frames shall be supplied with 
factory-installed rubber bumpers, three (3) per strike jamb and two (2) per head for 
pair of doors.  Frames for 1 3/4” doors shall have 8-gage steel hinge reinforcements, 
and frames shall be prepared for 4 1/2” x 4 1/2” standard or heavy weight template 
hinges.  Strike reinforcements shall be 16-gage and prepared for an ANSI-A115.1-2 
strike. Metal plaster guards shall be provided for all mortised cutouts.  
Reinforcements for surface closer shall be 14-gage steel.  Galvanized frames shall 
have galvanized hardware reinforcements.  Adequate reinforcements shall be 
provided for other hardware when required.  Frames shall be furnished with a 
minimum of six wall anchors and two base anchors of manufacturer’s standard 
design.  Welded frames shall have a spreader bar securely welded to bottom of 
jambs.  Spreader bar is for protection of frames during shipment and shall be 
removed before installing frames.  Do not use this bar as an installation aid. 

2. When specified, steel panels shall be 1 ¾” thick and made of same construction and 
materials as doors. 

3. Frames for hurricane rated doors shall be 14-gage with heavy duty hinges. 
  
 
PART 3 - EXECUTION 
 
3.01 INSTALLATION 
  
 A. Before installation begins, hollow metal supplier shall attend a pre-installation 

conference with the Contractor, Installer and Architect to discuss the installation 
procedure and clarify any questions about the installation. 

 B. Door and frames shall be installed in accordance with Door and Hardware Institute 
publication, “The Installation of Commercial Doors and Steel Frames” and 
manufacturer’s instructions. 

C. Fill all frames in masonry walls with grout and caulk top and sides for proper sealing.  
Door frames shall be set in their designated opening before being filled with grout. 

 D. Thresholds on exterior openings shall be embedded in a bed of sealant. 
 E. Fabricate work to be rigid, neat and free from seams, defects, dents, warp, buckle, and 

exposed fasteners.  Install doors and frames in compliance with SDI-100, NFPA 80, and 
requirements of authorities having jurisdiction. 

 F. Touch-up damaged coatings and leave ready to receive finish painting. 
 G. When installation is complete, the hollow metal supplier shall visit the jobsite and do a 

walk-through inspection with the Contractor and Installer.  Check frames and doors for 
proper installation and inform Contractor and Architect of any discrepancies. 

 
 
END OF SECTION 08110 
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SECTION 08211 - FLUSH WOOD DOORS 
 
1.0   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 of this section. 

     
1.2 SUMMARY: 
 

 A. Extent and location of each type of wood door is indicated on drawings and in schedules. 
 

 B. Types of doors: Solid core flush wood doors with red oak veneer faces. 
 

 C. Finish:  At contractor’s option provide factory-finishing or job site painting - see section 
 09900 - Painting for job site painting 

  Note: contractor to provide in his base bid the finishing of wood doors. 
 

 D. Factory-prefitting to frames and factory-premachining for hardware for wood doors is 
 included in this section. 

 
1.3 SUBMITTALS: 
 

 A. Product Data:  Door manufacturer's technical data, including details of core and edge 
 construction, and factory-finishing specifications. 

 
 B. Shop Drawings:  Submit shop drawings indicating location and size of each door, 

 elevation of each kind of door, details of construction, location and extent of hardware 
 blocking, fire ratings, requirements for factory finishing and other pertinent data. 

 
 C. Samples:  Submit samples, 12" square.  

 
1.4 QUALITY ASSURANCE: 
 

 A. Quality Standards:  Comply with the following standards: 
 

 NWWDA Quality Standard:  I.S.1 "Industry Standard for Wood Flush Doors", of 
 National Wood Window and Door Association (NWWDA). 

 
    AWI Quality Standard:  "Architectural Woodwork Quality Standards"; including Section 

 1300 "Architectural Flush Doors", of Architectural Woodwork Institute (AWI) for grade 
 of door, core construction, finish and other requirements exceeding those of NWWDA 
 quality standard. 

 
1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING: 
 

 A. Protect doors during transit, storage and handling to prevent damage, soiling and 
 deterioration. Comply with requirements of referenced standards and recommendations 
 of NWWDA pamphlet "How to Store, Handle, Finish, Install, and Maintain Wood 
 Doors", as well as with manufacturer's instructions. 
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1.6 PROJECT CONDITIONS: 
 

 A. Conditioning:  Do not deliver or install doors until conditions for temperature and relative 
 humidity have been stabilized and will be maintained in storage and installation areas 
 during remainder of construction period to comply with the following requirements 
 applicable to project's geographical location: 

 
     Referenced AWI quality standard including Section 100-S-3 "Moisture Content". 

 
 Referenced WIC quality standard including "Section 1 - General Information - Technical 
 Bulletin". 

 
2.0  PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS: 
 

 A. Acceptable Manufacturers:   
 

 1. Algoma Hardwoods, Inc. 
 2. Eggers Industries, Architectural Door Division. 
 3. Mohawk Flush Doors, Inc. 
 4. Weyerhauser Company. 
 5. Buell Door Company. 

 
2.2 INTERIOR FLUSH WOOD DOORS: 
 

 A. Solid Core Doors for Transparent Finish:  Premium grade, Natural red oak veneer, rift 

 cut. Solid core construction:   5 ply or 7 ply doors. Note: All doors for this project to be 
 the same construction with the same wood species veneer. 

 
 B.  Door stops:  Wood species matching the door with concealed fasteners.  

 
2.3 FABRICATION: 
 

 A. Fabricate flush wood doors to produce doors complying with AWI for tolerances and 
 alignment.  

 
2.4 FACTORY FINISHING: 
 

 A. General:  Comply with referenced AWI quality standard including Section 1500 "Factory 
 Finishing". 

 
 B. Transparent Finish:  Comply with requirements indicated for grade, finish system, 

 staining effect and sheen. 
 AWI Grade:  Premium. 

 
 Finish:  AWI System #2 catalyzed lacquer or #3 alkyd-urea conversion varnish as 
 standard with manufacturer. 
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3.0   PART 3 – EXECUTION 
 
3.1 EXAMINATION: 
 

 A. Examine installed door frames prior to hanging door: 
 Verify that frames comply with indicated requirements for type, size, location, and swing 
 characteristics and have been installed with plumb jambs and level heads. Reject doors 
 with defects. 

 
 B. Do not proceed with installation until unsatisfactory conditions have been corrected. 

 
3.2 INSTALLATION: 
 

 A. Hardware:  For installation see Division-8 "Finish Hardware" section of these 
 specifications. 

 
 B. Manufacturer's Instructions:  Install wood doors to comply with manufacturer's 

 instructions and of referenced AWI standard and as indicated. 
 

 C. Fitting Clearances for Doors:  Provide 1/8" at jambs and heads; and 1/8" from bottom of 
 door to top of decorative floor finish or covering.  Where threshold is shown or 
 scheduled, provide 1/4" clearance from bottom of door to top of threshold. 

 
 D. Bevel doors 1/8" in 2" at lock and hinge edges. 

 
 
END OF SECTION 08211 
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SECTION 08350 - ROLLING COUNTER DOOR 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
1.2 SUMMARY 
 

A. Type of Door: Manual overhead coiling type shutter were indicated on drawings 
 
B. Provide complete operating door assemblies including door curtains, guides, counterbalance 

mechanism, hardware, operators, and installation accessories. 
 

1.3 SUBMITTALS   
 

A. Product Data:  Submit manufacturer's product data, roughing-in diagrams, and installation instructions 
for each type and size of overhead coiling door.  Provide operating instructions and maintenance 
information, and complete information describing fire release system including electrical rough-in 
instructions. 

 
B. Label Certification:  Submit UL certification for doors and frames that each assembly has been 

constructed with materials and methods equivalent to requirements for labeled construction. 
 
1.4 QUALITY ASSURANCE 
 

A. Furnish each overhead coiling door as a complete unit produced by one manufacturer, including 
hardware, accessories, mounting and installation components. 

 
B. Insert and Anchorages:  Furnish inserts and anchoring devices which must be set in concrete or built 

into masonry for installation of units.  Provide setting drawings, templates, instructions and directions 
for installation of anchorage devices.  Coordinate delivery with other work to avoid delay. 

 
PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Manufacturer:  Subject to compliance with requirements, provide products of one of the following: 
 

Provide Door by Cornell "model PFI-1" (non fire rated) 
Or equal by: 
Atlas Door Corp. 
The Cookson Co. 
Kinnear Div., Harsco Corp.  
Overhead Door Corp. 
Raynor Manufacturing Co. 
Windsor Door Div., The Ceco Corp. 
Type:    Galvanized steel , counterbalanced, with hood and brackets. 
Finish:   Powder Coat, factory painted.  Color as selected by architect from manufacture's standard 
colors. 
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2.2 OPERATION: 
 

A. Manual Push-Up Operation: Design counterbalance mechanism so that required lift or pull for door 
operation does not exceed 25 lbs. Adjust operating mechanism so that curtain can be easily stopped at 
any point in its travel and to remain in position until movement is reactivated. 

 
Provide galvanized steel lifting handle  

 
Provide slide bolt lock for kitchen counter door on inside bottom bar. 

 
B.  Activation: 

For kitchen area provide fusable link for UL approved. 
 

PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Install door and operating equipment complete with necessary hardware, jamb and head mold strips, 
anchors, inserts, hangers, and equipment supports in accordance with final shop drawings, 
manufacturer's instructions, and as specified herein. 

 
B. Upon completion of installation including work by other trades, lubricate, test and adjust doors to 

operate easily, free from warp, twist or distortion and fitting for entire perimeter. 
 
 
END OF SECTION 08350  
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SECTION 08410 - ALUMINUM ENTRANCES AND FIXED FRAMING  
 
1.0 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 of this section. 

 
1.2 SUMMARY: 
 

A. Extent of aluminum entrances and fixed framing is indicated on drawings and schedules. 
 

B. Aluminum entrances and fixed framing types required for the project include: 
 

1. Exterior entrance doors, meeting impact resistant ratings per the State of Florida for coastal 
construction. 

2. Aluminum curtainwall and storefront fixed-frames, meeting impact resistant ratings per 
the State of Florida for coastal construction. 

  
C. Glazing: Refer to "Glass and Glazing" Section 08800 for glazing requirements for aluminum 

entrances and storefronts. All exterior glazing to be Impact Resistant to meet the requirements for 
the state of Florida for coastal construction.  

 
D. Some Door Hardware for the Aluminum Entrances is included in this Section. 

 
1.3  SYSTEM DESCRIPTION:   
 

A. Performance Requirements:  Provide aluminum entrance and storefront assemblies that comply 
with specified performance characteristics.  Each system shall be tested by a recognized testing 
laboratory or agency in accordance with specified test methods.  Provide certified test results. 

 
B. Thermal Movement:  Provide systems capable of withstanding thermal movements resulting from 

an ambient temperature range of 120 deg.F.   
 

C. Wind Loading:  Provide assemblies capable of withstanding a uniform test pressure of 160 mph 
winds and as determined by the manufacturer based on the requirements of the latest Edition of the 
Standard Building Code and tested in accordance with ASTM E 330. 

 
D. Transmission Characteristics of Entrances: Air Infiltration:  Provide doors with an air infiltration 

rate of not more than 0.50 CFM for single doors and 1.0 for pairs of doors when tested in 
accordance with ASTM E 283 at an inward test pressure differential of 1.567 psf. 

 
E. Transmission Characteristics of Fixed Framing: Air Infiltration of not more than 0.06 cfm per sq. 

ft. of fixed area per ASTM E-283 and no uncontrolled water penetration per ASTM E-331 at 
pressure differential of 6.24psf (excluding operable door edges). 

 
F. Structural performance of fixed framing:  

Max. Deflection = 1/175 of the span      
Allowable stress with safety factor = 1.65 

 
G .  The manufacturer will be required to verify to the architect, the State of Florida’s Product approval 

number before the product will be reviewed in the shop drawing Submittal phase. 
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1.4 SUBMITTALS: 
 

A. Product Data:  Submit manufacturer's product specifications, technical product data, standard 
details.  

 
B. Shop Drawings:  Submit shop drawings for fabrication and installation of entrances and 

storefronts, including the following: 
 

1. Elevations. 
2. Detail sections of typical composite members. 
3. Hardware, mounting heights. 
4. Anchorages and reinforcements. 
5. Expansion provisions. 
6. Glazing details. 

 
C. Samples:  Submit 12" long sections of extrusions showing color and finish.  

 
1.5 QUALITY ASSURANCE: 
 

A. Manufacturer's Qualifications:  Provide entrances and fixed framing produced by manufacturers 
with not less than 5 years successful experience in the fabrication of assemblies of the type and 
quality required. 

 
1.6 PROJECT CONDITIONS: 
 

A. Field Measurements:  Check openings by field measurement before fabrication to ensure proper 
fitting of work; show measurements on final shop drawings.   

 
1.7 WARRANTY: 
 

A. Warranty period for aluminum entrances and storefront is 5 years after the date of substantial 
completion. 

 
2.0  PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS: 
 

A. Manufacturer:  Subject to compliance with requirements, provide products of one of the following: 
 

1.  Entrance doors: Medium Stile equal to Coral MS-381 outswing entrance doors:  
   
2.  Fixed frames:  Coral PW257 Curtainwall or Coral FL550 Storefront fixed frames 

(depending which frame system is needed to meet design criteria).  Systems meeting the 
requirements by the following manufacturers: 
a.   Kawneer 
b.   YKK AP 

   c.   Vistawall Architectural Products. 
g.   EFCO 
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2.2 MATERIALS: 
 

A. Aluminum Members:  Provide alloy and temper recommended by the manufacturer for strength, 
corrosion resistance, and application of required finish; comply with ASTM B 221 for extrusions 
and ASTM B 209 for sheet or plate. 

 
B. Fasteners:  Provide fasteners of aluminum, nonmagnetic stainless steel, or other materials 

warranted by the manufacturer to be noncorrosive and compatible with aluminum components, 
hardware, anchors and other components. 

 
Reinforcement:  Where fasteners screw-anchor into aluminum less than 0.125" thick, reinforce the 
interior with aluminum or nonmagnetic stainless steel to receive screw threads, or provide   
standard non-corrosive pressed-in splined grommet nuts. 

 
Exposed Fasteners:  Except where unavoidable for application of hardware, do not use exposed 
fasteners.  For the application of hardware, use fasteners that match the finish of member or      
hardware being fastened. 

 
Provide Phillips flat-head machine screws for exposed fasteners. 

 
C. Concealed Flashing:  Provide 26 gage minimum dead-soft stainless steel, or 0.026" minimum 

extruded aluminum of alloy and type selected by manufacturer for compatibility with other 
components. 

 
D. Brackets and Reinforcements:  Where feasible, provide high-strength aluminum brackets and 

reinforcements; otherwise provide nonmagnetic stainless steel or hot-dip galvanized steel 
complying with ASTM A 386. 

 
E. Concrete/Masonry Inserts:  Provide concrete and masonry inserts fabricated from cast-iron, 

malleable iron, or hot-dip galvanized steel complying with ASTM A 386. 
 

F. Compression Weatherstripping:  Provide the manufacturer's standard replaceable compressible 
weatherstripping gaskets of molded neoprene complying with ASTM D 2000 or molded PVC      
complying with ASTM D 2287. 

 
G. Glass and Glazing Materials:  Glass and glazing materials shall comply with requirements of 

Section 08800 "Glass and Glazing".  
 
2.3 COMPONENTS: 
 

A. Fixed Framing System:  Provide framing system with provisions for glass replacement.  
Shop-fabricate and preassemble frame components where possible. 

 
B. Aluminum Door Frames, including aluminum sliders:  Fabricate tubular and channel frame 

assemblies, as indicated, with welded or mechanical joints in accordance with manufacturer's 
standards; reinforce as necessary to support required loads. 

 
C. Stile-and-Rail Type Aluminum Doors: 

 
1. Frame:  Provide tubular frame members, fabricated with mechanical joints using heavy 

inserted reinforcing plates and concealed tie-rods of j-bolts. 
2. Design:  Provide 1-3/4" thick doors; Medium stile.  
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3. Glazing:  Fabricate doors to facilitate replacement of glass or panels, without disassembly of 
stiles and rails. Provide snap-on extruded aluminum square glazing stops, with exterior stops 
anchored for non-removal. 

 
2.4 HARDWARE: 
 

A. Provide manufacturer's heavy-duty hardware units as indicated, scheduled, or required for 
operation of each door, including the following items of sizes, number, and type recommended by 
manufacturer for service required, finished to match door. 

 
B. Overhead Surface Closers:  Provide overhead closers; comply with ANSI A156.4, grade 2.  

Comply with manufacturer's recommendations for size of closer, depending on door size, exposure 
to weather and anticipated frequency of use.   

 
 Include the following: Automatic hold open. 

 
C. Pulls and Push bars: Provide manufacturer's standard pull and horizontal push bar in finish to 

match frames. 
 

For standard doors: 1" Bronze anodized push/pulls:  Equal to Kawneer "Architects Classic" 
CS-9 Pull and CP-II Push, mount back-to-back. 
 
Finish:  Clear anodized aluminum or satin stainless steel.   

 
D. Weather stripping: Provide sliding weatherstripping retained in adjustable strip mortised into door 

edges.  
 

E. Thresholds:  Provide extruded aluminum threshold the full width of door openings.  Set in full 
bed of butyl-rubber or polyisobutelene mastic sealant:                                      
 
Manufacturer: Pemco model 2005AV or approved equal. 

 
F. Exit Devices:  Panic devices by the aluminum door supplier.   Panic hardware to be part of a 

tested assembly. See Hardware Schedule – Section 087000 for doors that require panic 
devices, which are to be provided by the aluminum door supplier.  

 
2.5 FABRICATION: 
 

A. General:  Sizes of door and frame units, and profile requirements, are indicated on drawings.  
Variable dimensions are indicated, with maximum and minimum dimensions required to achieve 
design requirements and coordination with other work. 

 
B. Prefabrication:  Before shipment to the project site, complete fabrication, assembly, finishing, 

hardware application, and other work to the greatest extent possible.  Disassemble components 
only as necessary for shipment and installation. Pre-glaze door and frame units to greatest extent 
possible. 

   
Do not drill and tap for surface-mounted hardware items until time of installation at project site. 
Perform fabrication operations, including cutting, fitting, forming, drilling and grinding of metal 
wore to prevent damage to exposed finish surfaces.  For hardware, perform these operations prior 
to application of finishes. 

 
C. Welding:  Comply with AWS recommendations; grind exposed welds smooth and restore 

mechanical finish. 
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D. Reinforcing:  Install reinforcing as required for hardware and necessary for performance 

requirements, sag resistance and rigidity. 
 
 

E. Dissimilar Metals:  Separate dissimilar metals with zinc chromate primer, bituminous paint, or 
other separator that will prevent corrosion. 

 
F. Continuity:  Maintain accurate relation of planes and angles, with hairline fit of contacting 

members. 
 

G. Uniformity of Finish:  Abutting extruded aluminum members shall not have an integral color or 
texture variation greater than half the range indicated in the sample pair submittal. 

 
H. Fasteners:  Conceal fasteners wherever possible. 

 
2.6 FINISHES: 
 
    A.  For all frames and doors. 
  Dark Bronze Anodized Finish:  Provide NAAMM AA-M12C22A41, Class II, 5-year warranty; 

(non-specular as fabricated mechanical finish; chemical etch, medium matte; minimum thickness 
0.7 mil) dark bronze, anodic coating. 

 
3.0  PART 3 - EXECUTION 
 
3.1 INSTALLATION: 
 

A. Comply with manufacturer's instructions and recommendations for installation. 
 

B. Set units plumb, level, and true to line, without warp or rack of framing members, doors, or panels.  
Provide proper support and anchor securely in place. 

 
C. Separate aluminum and other corrodible metal surfaces from sources of corrosion of electrolytic 

action at points of contact with other materials.  Comply with requirements specified under 
paragraph "Dissimilar Materials" in the Appendix to AAMA 101-85. 

 
D. Drill and tap frames and doors and apply surface-mounted hardware items.  Comply with 

hardware manufacturer's instructions and template requirements.  Use concealed fasteners 
wherever possible. 

 
E. Set sill members and other members in bed of sealant as indicated, or with joint fillers or gaskets as 

indicated to provide weathertight construction.  Comply with requirements of Division 7 for 
sealants, fillers, and gaskets. 

 
F. Refer to "Glass and Glazing" Section 08800 installation of glass.   

 
3.2 ADJUSTING: 
 

A. Adjust operating hardware to function properly, for smooth operation without binding, and for 
weathertight closure. 
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3.3 CLEANING: 
 

A. Clean the completed system, inside and out, promptly after installation, exercising care to avoid 
damage to coatings. 

 
B. Clean glass surfaces after installation. Remove excess glazing and sealant compounds, dirt and 

other substances from aluminum surfaces. 
 
3.4 PROTECTION: 

A. Institute protective measures required throughout the remainder of the construction period to 
ensure that aluminum entrances and fixed framing will be without damage or deterioration, other 
than normal weathering, at time of acceptance. 

 
END OF SECTION 08410.  
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SECTION 08710 – FINISH HARDWARE 
 
1.0 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 of this section. 

 
1.2  DESCRIPTION OF WORK: 
 

A. Definition:  "Finish Hardware" includes items known commercially as finish hardware which are 
required for doors.  

 
B. Extent of finish hardware required is indicated on drawings and in schedules. 

 
C. Types of finish hardware required include the following: 

Hinges  
Lock cylinders and keys  
Lock and latch sets  
Exit Devices 
Closers   
Thresholds 

 
1.3 QUALITY ASSURANCE: 
 

A. Manufacturer:  Obtain each type of hardware (latch and lock sets, hinges, closers, etc.) from a 
single manufacturer, although several may be indicated as offering products complying with 
requirements. 

 
B. Supplier:  A recognized architectural finish hardware supplier, with warehousing facilities, who 

has been furnishing hardware in the project's vicinity for a period of not less than 3 years.       
 
1.4 SUBMITTALS: 
 

A. Product Data:  Provide Product Data: Manufacturer’s product data sheets including details, 
materials description components and profiles, operational descriptions and finishes. Provide 
Door Hard Schedule: Prepared by or under the supervision of supplier, detailing fabrication and 
assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door 
Hardware Schedule with doors, frames, and related work to ensure proper size, thickness, hand, 
function, and finish of door hardware. 

 
B. Hardware Schedule:  Submit final hardware schedule in manner indicated below.  Coordinate 

hardware with doors, frames and related work to ensure proper size, thickness, hand, function 
and finish of hardware. 

 
C. Final Hardware Schedule Content:  Based on finish hardware indicated, organize hardware 

schedule into "hardware sets" indicating complete designations of every item required for each 
door or opening.  Include the following information: 
Type, style, function, size and finish of each hardware item. 
Name and manufacturer of each item. 
Fastenings and other pertinent information. 
Location of hardware set cross-referenced to indications on Drawings both on floor plans and in 
door and frame schedule. 
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Explanation of all abbreviations, symbols, codes, etc. contained in schedule. 
Mounting locations for hardware. 
Door and frame sizes and materials. 
Keying information. 
 

D. Keying Schedule:  Submit separate detailed schedule indicating clearly how the Owner's final 
 instructions on keying of locks has been fulfilled. 

 
E. Templates:  Furnish hardware templates to each fabricator of doors, frames and other work to be 
 factory-prepared for the installation of hardware.  Upon request, check shop drawings of such 
 other work, to confirm that adequate provisions are made for proper location and installation of 
 hardware. 

 
2.0 PART 2 - PRODUCTS 
 
2.1 SCHEDULED HARDWARE: 
 

A.  Requirements for design, grade, function, finish, size and other distinctive qualities of each type 
of finish hardware is indicated in the Finish Hardware Data Sheet and Hardware Schedule at the 
end of this section.  Products are identified by using hardware designation numbers of the 
following: 

 
B.  Manufacturer's Product Designations:  One or more manufacturers are listed for each hardware 

type required.  An asterisk (*) after a manufacturer's name indicates whose product designation 
is used in the Hardware Schedule for purposes of establishing minimum requirements.  Provide 
either the product designated, or, where more than one manufacturer is listed, the comparable 
product of one of the other manufacturers which comply with requirements including those 
specified elsewhere in this section. 

 
C.  ANSI/BHMA designations used elsewhere in this section or in schedules to describe hardware 

items or to define quality or function are derived from the following standards.  Provide 
products complying with these standards and requirements specified elsewhere in this section. 

 
Butts and Hinges:  ANSI A156.1 (BHMA 101) 
Locks and Lock Trim:  ANSI A156.2 (BHMA 601) 
Exit Devices: ANSI A156.3 (BHMA 701) 
Door Controls - Closers:  ANSI A156.4 (BHMA 301) 
Auxiliary Locks:  ANSI A156.5 (BHMA 501) 
Architectural Door Trim:  ANSI A156.6 (BHMA 1001) 
Template Hinge Dimensions:  ANSI A156.7 
Door Controls – Overhead Holders:  ANSI A156.8 (BHMA 311) 
Interconnected Locks & Latches:  ANSI A156.12 (BHMA 611) 
Mortise Locks & Latches:  ANSI A156.13 (BHMA 621) 
Auxiliary Hardware:  ANSI A156.16 (BHMA 1201) 
Materials & Finishes:  ANSI A156.18 (BHMA 1301) 

 
2.2 MATERIALS AND FABRICATION: 
 

A.  Hand of door:  Drawings show direction of swing or hand of each door leaf.  Furnish each item 
of hardware for proper installation and operation of door movement as shown. 

 
B.  Manufacturer's Name Plate:  Do not use manufacturer's products which have manufacturer's 

name or trade name displayed in a visible location (omit removable nameplates), except in 
conjunction with   required UL labels and as otherwise acceptable to Architect. 
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C.  Manufacturer's identification will be permitted on rim of lock cylinders only. 
 
 
D.  Base Metals:  Produce hardware units of basic metal and forming method indicated, using 

manufacturer's standard metal alloy, composition, temper and hardness, but in no case of lesser 
(commercially recognized) quality than specified for applicable hardware units by applicable 
ANSI A156 series standard for each type hardware item and with ANSI A156.18 for finish 
designations indicated.  Do not furnish "optional" materials or forming methods for those 
indicated, except as otherwise specified. 

 
E.  Fasteners:  Provide hardware manufactured to conform to published templates, generally 

prepared for machine screw installation.  Do not provide hardware which has been prepared for 
self-tapping sheet metal screws, except as specifically indicated. 

 
F.  Furnish screws for installation, with each hardware item.  Provide Phillips flat-head screws 

except as otherwise indicated.  Finish exposed (exposed under any condition) screws to match 
hardware finish or, if exposed in surfaces of other work, to match finish of such other work as 
closely as possible, including "prepared for paint" in surfaces to receive painted finish. 

 
G.  Provide concealed fasteners for hardware units which are exposed when door is closed, except 

to extent no standard units of type specified are available with concealed fasteners.  Do not use 
thru-bolts for installation where bolt head or nut on opposite face is exposed in other work, 
except where it is not feasible to adequately reinforce the work.  In such cases, provide sleeves 
for each thru-bolt or use sex screw fasteners. 

 
H.  Tools and Maintenance Instructions for Maintenance:  Furnish a complete set of specialized 

tools and maintenance instructions as needed for Owner's continued adjustment, maintenance, 
and removal and replacement of finish hardware. 

 
2.3 HINGES, BUTTS AND PIVOTS: 
 

A.  Templates:  Except for hinges and pivots to be installed entirely (both leaves) into wood doors 
and frames, provide only template-produced units. 

 
B.  Screws:  Furnish Phillips flat-head or machine screws for installation of units, except furnish 

Phillips flat-head or wood screws for installation of units into wood.  Finish screw heads to 
match surface of hinges or pivots. 

 
C.  Hinge Pins:  Except as otherwise indicated, provide hinge pins as follows: 

 
Steel Hinges:  Steel pins. 
Non-ferrous Hinges:  Stainless steel pins. 
Interior Doors:  Non-rising pins. 
Tips:  Flat button and matching plug, finished to match leaves, except where hospital tip (HT) 
indicated. 
Number of hinges:  Provide number of hinges indicated but not less than 3 hinges for door leaf 
for doors 90" or less in height and one additional hinge for each 30" of additional height. 

 
2.4 LOCK CYLINDERS AND KEYING: 
 

A.  General:  Supplier will meet with Owner to finalize keying requirements and obtain final 
instructions in writing. 
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B.  Existing System:  Grand master key the locks to the Owner's existing system, with a new master 
key for the project. 

 
C.  Review the keying system with the Owner and provide the type required (master, grandmaster 

or great-grandmaster), either new or integrated with Owner's existing system. 
 

D.  Equip locks with manufacturer's special 6-pin tumbler cylinder, with construction master key 
feature, which permits voiding of construction keys without cylinder removal. 

 
E.  Permanently inscribe each key with number or lock that identifies cylinder manufacturer key 

symbol, and notation "DO NOT DUPLICATE". 
 

F.  Key Material:  Provide keys of nickel silver only. 
 

G.  Key Quantity:  Furnish 3 change keys for each lock; 5 master keys for each master system; and 
5 grandmaster keys for each grandmaster system. 

 
H.  Furnish one extra blank for each lock. 

 
I.  Deliver keys to key control system manufacturer. 
 

2.5 LOCKS, LATCHESANDBOLTS:  
 

A.  Strikes:  Provide manufacturer's standard wrought box strike for each latch or lock bolt, with 
curved lip extended to protect frame, finished to match hardware set. 

 
B.  Lock Throw:  Provide 5/8" minimum throw of latch and deadbolt used on pairs of doors.  

Comply with UL requirements for throw of bolts and latch bolts on rated fire openings. 
 

Provide 1/2" minimum throw on other latch and deadlock bolts. 
 

C.  Flush Bolt Heads:  Minimum of 1/2" diameter sods of brass, bronze or stainless steel, with 
minimum 12" long rod for doors up to 7'-0" in height.  Provide longer rods as necessary for 
doors exceeding 7'-0" in height. 

 
E.  Rabbeted Doors:  Where rabbeted door stiles are indicated, provide special rabbeted front on 

lock and latch units and bolts. 
 
2.6 CLOSERS AND DOOR CONTROL DEVICES: 
 

A.  Size of Units:  Except as otherwise specifically indicated, comply with the manufacturer's 
recommendations for size of door control unit, depending upon size of door, exposure to 
weather and anticipated frequency of use. 

 
B.  Provide parallel arms for all overhead closers. 

 
Access-Free Manual Closers:  Where manual closers are indicated for doors required to be 
accessible to the physically handicapped, provide adjustable units complying with ANSI 
A117.1) provisions for door opening force and delayed action closing. Opening force to meet 
the requirements of ADA (American Disabilities Act) 

 
 
2.7 HARDWARE FINISHES: 
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A. See Hardware Sets listed below.  
 
 
3.0 PART 3 - EXECUTION 
 
3.1 INSTALLATION:  
 

A.  Mount hardware units at heights indicated in "Recommended Locations for Builders Hardware 
for Standard Steel Doors and Frames" by the Door and Hardware Institute.  

 
B.  Install each hardware item in compliance with the manufacturer's instructions and 

recommendations.   
 

C.  Set units level, plumb and true to line and location.  Adjust and reinforce the attachment 
substrate as necessary for proper installation and operation. 

 
D.  Drill and counter sink units which are not factory-prepared for anchorage fasteners.  Space 

fasteners and anchors in accordance with industry standards. 
 
3.2 ADJUSTANDCLEAN: 
 

A.  Adjust and check each operating item of hardware and each door, to ensure proper operation or 
function of every unit.  Replace units which cannot be adjusted to operate freely and smoothly 
as intended for the application made. 

 
B.  Clean adjacent surfaces soiled by hardware installation. 

 
3.3 ACCEPTABLE MANUFACTURERS:    
 
 A.  Butts and Hinges 
  Stanley 
  Hager  
  Mckinney 
  
 B.  Locks and Lock Trim 
  Corbin/Russwin ML2000 and CL33000 
  Trim Design:  “Princeton” 
    
 C.  Exit Devices: 
  Von Duprin 99 Series  
   
 D.  Door Closers 
  Provide Door Closers, Surface Mounted (Commerical Duty): ANSI/BHMA 156.4, Grade 1 

Certified Products Directory (CPD) listed surface mounted, institutional grade door closers with 
compete spring power adjustment, sizes 1 thru 6; and fully operational adjustable according to 
door size, frequency of use, and opening force. Closers to be rack and pinion type, one piece 
cast iron or aluminum alloy body construction, with adjustable backcheck, closing sweep, and 
latch speed control valves. Provide non-handed units standard. Manufacturers: Corbin Russwin 
Hardware (RU) – DC6000 Series or equal. Color: BHMA 693 (black). 
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 E.  Door Trim 
   Baldwin 
  Ives 
  Trimco 
  Quality 
  Von Duprin 
 
 F.  Door Controls 
  Rixson 
  Glynn Johnson 
  Russwin/Corbin 
 
3.4  HARDWARE SCHEDULE: 
 Note:  Provide silencers for all doors.  
 
SET NO. 1:   

2 sets  Full piano hinge    US26D  
2  Exit Devices     US26D 

 2  Closers 
1  Cylinder    US26D 
2  Lever sets 
2 sets  Weatherstripping - all four sides including bottom sweep 

 1   Threshold: Pemco 2005AV  Alum 
 
SET NO. 2:   
 2 sets  Offset pivots - by door mfr.  US26D  

2  Exit Devices - by door mfr  US26D 
 2  Concealed Closers in head - by door mfr 

1  Cylinder    US26D 
2  Lever sets     US26D 
2 sets  Weatherstripping - all four sides including bottom sweep 

 1   Threshold: Pemco 2005AV  Alum 
 
SET NO. 3:   
 1 set  Offset pivot - by door mfr.  US26D  

1  Exit Device - by door mfr  US26D 
 1  Concealed Closers in head - by door mfr 

1  Cylinder    US26D 
1  Lever set    US26D 
1 set  Weatherstripping - all four sides including bottom sweep 

 1   Threshold: Pemco 2005AV  Alum 
 
 
SET NO. 4:   
 3pr  Butts 2714    US26D 
 1 set  Flush bolts 12” (Inactive leaf)  US26D  
 1   Classroom Lockset AL70PD  US26D  
 2   Closers           Al laq. 
 1   Floor Stops 8016    US26D 
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SET NO. 5 – Alternate #2 for Amphitheater:  
 

1 DOOR LATCH – STAND ALONE ACCESS CONTROL LOCKING DEVICES:  
 Stand Alone Touchscreen Lockset: ANSI A156.2, Series 4000, Grade 1 locking mechanism 

complete with integrated touchscreen for access and programming. Voice-guided programming 
with 12-digit PIN code selection and up to 1000 user option. Locks to accept standard, small 
format interchangeable core, security and patented cylinders. Battery-operated, with low power 
indicator, or hard-wired (9 Volt external power supply) option. 

 Manufacturer: Yale Commercial (YA) – nexTouch Series with MO lever design, touchscreen 
function, Z-WAVE technology, and BPS (black) finish for 1 ¾” door thickness. 

1     Closer       Al Laq. 
1    Floor Stop 8016      US26D 

 
 
END OF SECTION 08710 
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SECTION 08800 - GLASS AND GLAZING  
 
1.0  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 of this section. 
 

1.2 SUMMARY: 
 

A. Extent of glass and glazing work is indicated on drawings and schedules. 
 

B. Types of work in this section include glass and glazing for: 
 

1. Glass for fixed framing: 1 5/16" Low-E, tinted, insulated, impact, tempered and non-tempered 

glass.  
2. Glass for entrance doors - 1/4" tinted tempered glass, impact resistant.   
3.  Glass in interior frames - 1/4" clear tempered and non-tempered glass. 
4. Mirrored glass in the Men and Women's Toilet rooms. 
 

1.3 SYSTEM DESCRIPTION: 
 

A. Provide glass and glazing that has been produced, fabricated and installed to withstand normal thermal 
movement, wind loading and impact loading, as described in the 2010 International Building Code, and 
to remain water and air tight without deterioration or other defects. 

 
1.4 SUBMITTALS: 
 

A. Product Data:  Submit manufacturer's technical data for each glazing material and fabricated glass 
product required, including installation and maintenance instructions. 

 
B. Samples:  Submit 12" square samples of each type of glass indicated, including samples of the colored 

film. 
 
1.5 QUALITY ASSURANCE: 
 

A. Glazing Standards:  Comply with recommendations of Flat Glass Marketing Association (FGMA) 
"Glazing Manual" and "Sealant Manual" except where more stringent requirements are indicated.   

 
1.6  WARRANTY: 
 

A. Manufacturer's Special Project Warranty on Insulating Glass: Provide written warranty signed by 
manufacturer of insulating glass agreeing to furnish f.o.b. point of manufacture, freight allowed project 
site, within specified warranty period indicated below, replacements for those insulating glass units 
developing manufacturing defects.  Manufacturing defects are defined as failure or hermetic seal of air 
space (beyond that due to glass breakage) as evidenced by intrusion of dirt or moisture, internal 
condensation or fogging, deterioration of protected internal glass coatings, if any, and other visual 
indications of seal failure or performance; provided the manufacturer's instructions for handling, 
installing, protecting and maintaining units have been complied with during the warranty period. 

 
B. Warranty Period:  Manufacturer's standard but not less than 10 years after date of substantial 

completion. 
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2.0  PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS: 
 

A. Acceptable Manufacturers: 
 
1.  AFG 
2.  Oldcastle  
3. Guardian  
4.  PPG Industries 
5.  Pilkington 
6.  Schott 
7.  Viracon 
 

2.2  GLASS PRODUCTS, GENERAL: 
 

A. Primary Glass Standard:  Provide primary glass which complies with ASTM C 1036 requirements, 
including those indicated by reference to type, class, quality, and, if applicable, form, finish, mesh and 
pattern. 

 
B. Heat-Treated Glass Standard:  Provide heat-treated glass which complies with ASTM C 1048 

requirements, including those indicated by reference to kind, condition, type, quality, class, and, if 
applicable, form, finish, and pattern. 

 
C. Sizes:  Fabricate glass to sizes required for glazing openings indicated, with edge clearances and 

tolerances complying with recommendations of glass manufacturer.  Provide thicknesses indicated or, if 
not otherwise indicated, as recommended by glass manufacturer for application indicated. 

 
2.3 PRIMARY GLASS PRODUCTS: 
 

A. Clear Float Glass:  Type I (transparent glass, flat), Class 1 (clear), Quality q3 (glazing select). 
 

B. HEAT-TREATED GLASS PRODUCTS: 
 

1. Manufacturing Process:  Manufacture heat-treated glass by horizontal (roller hearth) process with 
roll wave distortion parallel with bottom edge of glass as installed, unless otherwise indicated. 

 
2. Uncoated Heat-Treated Float Glass:  Condition A (uncoated surfaces), Type I (transparent glass, 

flat), Class 2 (heat absorbing and light reducing), Quality q3 (glazing select), with tint color and 
performance characteristics for 1/4" thick glass matching those indicated for non-heat-treated tinted 
float glass; kind as indicated below: 

 
a. Kind FT (fully tempered) where indicated. 

        
C SEALED INSULATING GLASS UNITS: 

 
1. General:  Provide preassembled units consisting of organically sealed panes of glass enclosing a 

hermetically sealed dehydrated air space and complying with ASTM E 774 for performance 
classification indicated as well as with other requirements specified for glass characteristics, air 
space, sealing system, sealant, spacer material, corner design and desiccant. 
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2. For properties of individual glass panes making up units, refer to product requirements specified 
elsewhere in this section applicable to types, classes, kinds and conditions of glass products 
indicated. 

 
3. Provide heat-treated panes of kind and at locations indicated or, if not indicated, provide 

heat-strengthened panes where recommended by manufacturer for application indicated and 
tempered where indicated or where safety glass is designated or required. 

 
4. Performance characteristics designated for coated insulating glass are nominal values based on 

manufacturer's published test data for units with 1/4" thick panes of glass and 1/2" thick air space. 
 

U-values indicated are expressed in the number of Btu's per hour per sq. ft. per degree F difference. 
Performance Classification per ASTM E 774:  Class A. 
Thickness of Each Pane:  1/4". 
Air Space Thickness: 1/2". 

 
A.   Tinted Insulated Units:  

U-Value Winter = .28 

Shading coefficient (SHGS): = .27 

Visible light transmittance:  41 

Mfr:  PPG SOLARBAN 60 WITH SOLAR BRONZE LOW E      
     Solarbronze on Surface #2 or approved equal. 

  
    B. MIRRORED UNITS: 

1. Provide 1/4" clear float glass with full silver coating, copper coating, and organic 
coating. Also, provide clips and mirror mastic as designed by mirror supplier for wall 
supported glass. 

 
2.4 ELASTOMERIC GLAZING SEALANTS AND PREFORMED GLAZING TAPES: 
 

A. General:  Provide products of type indicated and complying with the following requirements: 
 

B. Compatibility:  Select glazing sealants and tapes of proven compatibility with other materials with 
which they will come into contact, including glass products, seals of insulating glass units, and glazing 
channel substrates, under conditions of installation and service, as demonstrated by testing and field 
experience. 

 
C. Suitability:  Comply with recommendations of sealant and glass manufacturers for selection of glazing 

sealants and tapes which have performance characteristics suitable for applications indicated and 
conditions at time of installation. 

 
D. Elastomeric Sealant Standard:  Provide manufacturer's standard chemically curing, elastomeric sealant 

of base polymer indicated which complies with ASTM C 920 requirements, including those for Type, 
Grade, Class and Uses. 

 
E. Provide multi-part urethane sealant as specified in Section 07900 "Sealers" and follow manufacturer's 

recommendations as approved by glass supplier 
 

F. Provide glazing tape, gaskets, cleaners, primers, sealers and joint fillers as recommended by sealant and 
glass manufacturers. 
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3.0  PART 3 - EXECUTION 
 
3.1 EXAMINATION: 
 

A. Glazier Contractor to inspect work of glass framing erector for compliance with manufacturing and 
installation tolerances, including those for size, squareness, offsets at corners; for presence and 
functioning of weep system; for existence of minimum required face or edge clearances; and for 
effective sealing of joinery.   

 
B. Clean glazing channels and other framing members to receive glass, immediately before 

glazing.  Remove coatings which are not firmly bonded to substrates.  Remove lacquer from metal 
surfaces where elastomeric sealants are indicated for use. 

 
3.2 GLAZING, GENERAL: 
 

A. Comply with combined printed recommendations of glass manufacturers, of manufacturers of sealants, 
gaskets and other glazing materials, except where more stringent requirements are indicated, including 
those of referenced glazing standards. 

 
B. Glazing channel dimensions as indicated in details are intended to provide for necessary bite on glass, 

minimum edge and face clearances, and adequate sealant thicknesses, with reasonable 
tolerances.  Adjust as required by job conditions at time of installation. 

 
C. Protect glass from edge damage during handling and installation; use a rolling block in rotating glass 

units to prevent damage to glass corners.  Do not impact glass with metal framing.  Use suction cups 
to shift glass units within openings; do not raise or drift glass with a pry bar.  Rotate glass with flares 
or bevels along one horizontal edge which would occur in vicinity of setting blocks so that these are 
located at top of opening.  Remove from project and dispose of glass units with edge damage or 
other imperfections of kind that, when installed, weakens glass and impairs performance and 
appearance. 

 
D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 

preconstruction sealant-substrate testing. 
 
3.3 GLAZING: 
 

A. Install setting blocks of proper size in sill rabbet, located one quarter of glass width from each 
corner, but with edge nearest corner not closer than 6" from corner, unless otherwise required.  Set 
blocks in thin course of sealant which is acceptable for heel bead use. 

 
B. Provide spacers inside and out, of correct size and spacing to preserve required face clearances, for 

glass sizes larger than 50 united inches (length plus height), except where gaskets or glazing tapes 
with continuous spacer rods are used for glazing.  Provide 1/8" minimum bite of spacers on glass 
and use thickness equal to sealant width, except with sealant tape use thickness slightly less than 
final compressed thickness of tape. 

 
C. Provide edge blocking to comply with requirements of referenced glazing standard, except where 

otherwise required by glass unit manufacturer. 
 

D.  Set units of glass in each series with uniformity of pattern, draw, bow and similar characteristics. 
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E. Provide compressible filler rods or equivalent back-up material, as recommended by sealant and 
glass manufacturers, to prevent sealant from extruding into glass channel weep systems and from 
adhering to joints back surface as well as to control depth of sealant for optimum performance, 
unless otherwise indicated. 

 
F. Force sealants into glazing channels to eliminate voids and to ensure complete "wetting" or bond of 

sealant to glass and channel surfaces. 
 

G. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket on 
opposite side, provide adequate anchorage to ensure that gasket will not "walk" out when installation 
is subjected to movement. 

 
H. Miter cut wedge-shaped gaskets at corners and install gaskets in manner recommended by gasket 

manufacturer to prevent pull away at corners; seal corner joints and butt joints with sealant             
recommended by gasket manufacturer. 

 
I. Lock-Strip Gasket Glazing:  Comply with ASTM C 716 and gasket manufacturer's printed 

recommendations.  Provide supplementary wet seal and weep system unless otherwise indicated. 
 
3.4 PROTECTION AND CLEANING: 
 

A. Protect exterior glass from breakage immediately upon installation by use of crossed streamers 
attached to framing and held away from glass.  Do not apply markers to surfaces of glass.  Remove 
nonpermanent labels and clean surfaces. 

 
B. Protect glass from contact with contaminating substances resulting from construction operations.  If, 

despite such protection, contaminating substances do come into contact with glass, remove immediately 
by method recommended by glass manufacturer. 

 
C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent 

intervals during construction, but not less often than once a month, for build-up of dirt, scum, alkali 
deposits or staining.  When examination reveals presence of these forms of residue, remove by method 
recommended by glass manufacturer. 

 
D. Remove and replace glass which is broken, chipped, cracked, abraded or damaged in other ways during 

construction period, including natural causes, accidents and vandalism. 
 

E. Wash glass on both faces not more than 4 days prior to date scheduled for inspections intended to 
establish date of substantial completion in each area of project.  Wash glass by method recommended 
by glass manufacturer. 

 
END OF SECTION 08800 
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SECTION 09250 - GYPSUM DRYWALL 
 
1.0 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 this Section. 

 
1.2 SUMMARY: 
 

A. This Section includes the following types of construction:      
 

1. Steel framing members to receive gypsum board.  
2. Gypsum board screw-attached to steel framing and furring members. 
 

1.3 DEFINITIONS: 
 

A. Gypsum Board Construction Terminology:  Refer to ASTM C 11 and GA 505 for definitions of 
terms for gypsum board construction not otherwise defined in this section or other referenced 
standards. 

 
1.4 SUBMITTALS: 
 

A. Product data from manufacturers for each type of product specified. 
 
1.5 QUALITY ASSURANCE: 
 

A. Fire resistance ratings: Provide materials and construction which are identical to those assemblies 
whose fire resistance rating has been determined per ASTM E119. 

 
B. Single source Responsibility:  Obtain each type of gypsum board and related joint treatment 

materials from a single manufacturer. 
 

C. Insulation Fire performance characteristics: Provide insulation materials that have been UL tested 
with the following characteristics: 

 
         Surface Burning:  ASTM E 84. 
         Fire Resistance Ratings:  ASTM E 119. 
         Combustion:  ASTM E 136. 
 
1.6 DELIVERY, STORAGE, AND HANDLING: 
 

A. Store materials inside under cover and keep them dry and protected against damage from weather, 
direct sunlight, surface contamination, corrosion, construction traffic and other causes.  Neatly 
stack gypsum boards flat to prevent sagging. 

 
1.7 PROJECT CONDITIONS: 
 

A. Environmental Conditions, General:  Establish and maintain environmental conditions for 
application and finishing gypsum board to comply with ASTM C 840 and with gypsum board     
manufacturer's recommendations. 
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2.0 PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS:  Subject to compliance with the requirements, provide one of the following: 
 
     1. Steel Framing and Furring: 

 a. Bostwick Steel Framing Co. 
 b. Dale Industries, Inc. 

   c. Gold Bond Building Products Div., National Gypsum Co. 
   d. Incor, Inc. 
    e. Marino Industries Corp. 
    f. United States Gypsum Co. 

 
     2.  Grid Suspension Systems: 

   a. Chicago Metallic Corp. 
   b. National Rolling Mills Co. 

 
     3.  Gypsum Boards and Related Products: 
      a. Domtar Gypsum Co. 

   b. Georgia-Pacific Corp. 
   c. Gold Bond Building Products Div., National Gypsum Co. 
   d. United States Gypsum Co. 

 
2.2  STEEL FRAMING COMPONENTS FOR SUSPENDED AND FURRED CEILINGS: 
 

A. General:  Provide components which comply with ASTM C 754 for materials and sizes, unless 
otherwise indicated. 

 
B. Wire for Hangers and Ties:  ASTM A 641, Class 1 zinc coating, soft temper. 

 
C. Hanger Rods:  Mild steel, zinc coated or protected with rust-inhibitive paint. 

 
D. Flat Hangers:  Mild steel, zinc coated or protected with rust-inhibitive paint. 

 
E. Angle-Type Hangers:  Angles with legs not less than 7/8 inch wide, formed from 0.0635 inch 

thick galvanized steel sheet complying with ASTM A 446, Coating Designation G90, with bolted 
connections and 5/16 inch diameter bolts. 

 
F. Channels:  Cold-rolled steel, 0.0598 inch minimum thickness of base (uncoated) metal and 7/16 

inch wide flanges, protected with rust-inhibitive paint, and as follows: 
 

Carrying Channels:  1-1/2 inch deep, 475 lbs per 1000 ft., unless   otherwise indicated. 
 
     Furring Channels:  3/4 inch deep, 300 lbs per 1000 ft., unless otherwise indicated. 
 

G. Steel Studs for Furring Channels:  ASTM C 645, with flange edges bent back 90 deg and doubled 
over to form 3/16 inch minimum lip (return), minimum thickness of base (uncoated) metal and 
minimum depth as follows: 
  1. Thickness:  0.0179 inch, unless otherwise indicated. 
  2. Depth:  1-5/8 inches, unless otherwise indicated. 
  3. Gage: 25 
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H. Steel Rigid Furring Channels:  ASTM C 645, hat-shaped, depth of 3/4 inch, and minimum 
thickness of base (uncoated) metal as follows: 

      1.  Thickness:  0.0179 inch, unless otherwise indicated. 
   2.  Gage: 25 
 
I. Grid Suspension System: At the contractor's option, provide metal suspended grid system sized for 

the required loading; ASTM C 645, manufacturer's standard grid suspension system composed of 
main beams and cross furring members which interlock to form a modular supporting network. 

 
2.3 STEEL FRAMING FOR WALLS AND PARTITIONS: 
 

A. Steel Studs and Runners: ASTM C 645, with flange edges of studs bent back 90 deg and doubled 
over to form 3/16" minimum lip (return) and complying with the following requirements for 
minimum thickness of base (uncoated) metal and for depth: 

 
   1.     Thickness:  0.0179 inch, unless otherwise indicated. 
   2.     Depth:  3-5/8 inches, unless otherwise indicated. 

      3.     Gage: Studs: 25 ga.  Track: 20 ga.  
 4.     Spacing for studs (unless otherwise noted on drawings): 16" o.c. for interior and 
        exterior walls. 

 
B. Steel Rigid Furring Channels:  ASTM C 645, hat-shaped, depth and minimum thickness of base 

(uncoated) metal as follows: 
 

   1.     Depth:  7/8 inch. 
   2.     Thickness:  0.0179 inch, unless otherwise indicated. 
 
C. Fasteners:  Provide fasteners of type, material, size, corrosion resistance, holding power and other 

properties required to fasten steel framing and furring members securely to substrates         
involved; complying with the recommendations of gypsum drywall manufacturers for applications 
indicated. 

 
2.4 GYPSUM BOARD: 
 

A. General:  Provide gypsum board of types indicated in maximum lengths available to minimize 
end-to-end joints. 

 
B. Thickness:  5/8 inch, comply with ASTM C 840 for application system and support spacing 

indicated. 
 

C. Gypsum Wallboard:  ASTM C 36, Type X, Regular; tapered edges; 5/8". 
 

D. Water-Resistant Gypsum Backing Board:  ASTM C 630; Regular, tapered edges; 5/8"  
 

E.  Finish:  Level 5; on all exposed surfaces. Contractor to install sample of finish for approval.  
 
2.5 TRIM ACCESSORIES: 
 

A. Cornerbead and Edge Trim for Interior Installation:  Provide corner beads, edge trim and control 
joints which comply with ASTM C 1047; Sheet steel zinc-coated by hot-dip process. 

 
 B.  One-Piece Control Joint:  Formed with vee-shaped slot per Fig. 1 in ASTM C 1047, with slot            

 opening covered with removable strip. 
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2.6 GYPSUM BOARD JOINT TREATMENT MATERIALS: 
 

A. General:  Provide materials complying with ASTM C 475, ASTM C 840, and recommendations of 
manufacturer of both gypsum board and joint treatment materials for the application indicated. 

 
B. Joint Tape:  Paper reinforcing tape, unless otherwise indicated. 

 
C. Setting-Type Joint Compounds:  Factory-prepackaged, job-mixed, chemical-hardening powder 

products formulated for uses indicated. 
 
2.7 MISCELLANEOUS MATERIALS: 
 

A. General:  Provide auxiliary materials for gypsum drywall construction which comply with 
referenced standards and the recommendations of the manufacturer of the gypsum board. 

 
B. Fastening Adhesive for Wood:  ASTM C 557. 

 
C. Gypsum Board Screws:  ASTM C 1002. 

 
D. Concealed Acoustical Sealant: Paintable, gunnable per ASTM C-919. 

      Acceptable manufacturers: 
       1. USG Acoustical Sealant 
       2. Tremco Acoustical Sealant 

 
3.0 PART 3 - EXECUTION 
 
3.1 EXAMINATION: 
 

A. Examine substrates to which drywall construction attaches or abuts, preset hollow metal frames, 
cast-in-anchors, and structural framing, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of drywall construction.  Do not 
proceed with installation until unsatisfactory conditions have been corrected. 

 
3.2  PREPARATION: 
 

A. Ceiling Anchorages:  Coordinate installation of ceiling suspension system with installation of 
overhead structural systems to ensure that inserts and other structural anchorage provisions have 
been installed to receive ceiling anchors in a manner that will develop their full strength and at 
spacing required to support ceiling. 

 
B. Furnish inserts and other devices indicated, to other trades for installation well in advance of time 

needed for coordination with other construction. 
 
3.3  INSTALLATION OF STEEL FRAMING, GENERAL: 
 

A. Steel Framing Installation Standard:  Install steel framing to comply with ASTM C 754 and with 
ASTM C 840 requirements that apply to framing installation. 

 
B. Install supplementary framing, blocking and bracing at terminations in the work and for support of 

fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, and similar 
construction to comply with details indicated and with recommendations of gypsum board 
manufacturer, or if none available, with "Gypsum Construction Handbook" published by United 
States Gypsum Co. 
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C. Isolate steel framing from building structure to prevent transfer of loading imposed by structural 
movement, at locations indicated below to comply with details shown on Drawings: 

 
Where edges of suspended ceilings abut building structure horizontally at ceiling perimeters or 
penetration of structural elements. 

 
  Where partition and wall framing abuts overhead structure. 

 
Provide slip or cushioned type joints as detailed to attain lateral support and avoid axial loading. 

 
D. Do not bridge building expansion and control joints with steel framing or furring members; 

independently frame both sides of joints with framing or furring members or as indicated. 
 
3.4 INSTALLATION OF STEEL FRAMING FOR SUSPENDED AND FURRED CEILINGS: 
 

A. Screw furring members to wood framing. 
 

B. Secure hangers to structural support by connecting directly to structure where possible or other 
anchorage devices or fasteners as indicated. 

 
C. Do not attach hangers to metal deck tabs. 

 
D. Do not attach hangers to metal roof deck. 

 
E. Do not connect or suspend steel framing from ducts, pipes or conduit. 

 
F. Keep hangers and braces 2 inches clear of ducts, pipes and conduits. 

 
G. Sway-brace suspended steel framing with hangers used for support. 

 
H. Install suspended steel framing components in sizes and at spacings indicated but not less than that 

required by referenced steel framing installation standard. 
 

I. Wire Hangers:  0.1620 inch diameter (8 gage), 4 ft. on center. 
 

J. Carrying Channels (Main Runners):  1-1/2 inch, 4 ft. on center. 
 

K. Rigid Furring Channels (Furring Members):  16 inches on center. 
 

L. Installation Tolerances:  Install steel framing components for suspended ceilings so that cross 
furring members or grid suspension members are level to within 1/8 inch in 12 ft. as         
measured both lengthwise on each member and transversely between parallel members. 

 
M. Wire-tie or clip furring members to main runners and to other structural supports as indicated. 

 
N. Grid Suspension System:  Attach perimeter wall track or angle where grid suspension system 

meets vertical surfaces.  Mechanically join main beam and cross furring members to each        
other and butt-cut to fit into wall track. 

 
3.5 INSTALLATION OF STEEL FRAMING FOR WALLS AND PARTITIONS: 
 

A. Install runners (tracks) at floors, ceilings and structural walls and columns where gypsum drywall 
stud system abuts other construction. 
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B. Where studs are installed directly against exterior walls, install asphalt felt strips between studs and 
wall. 

 
C. Installation Tolerances:  Install each steel framing and furring member so that fastening surface do 

not vary more than 1/8 inch from plane of faces of adjacent framing. 
 

D. Extend partition framing full height to structural supports or substrates above suspended ceilings, 
except where partitions are indicated to terminate at suspended ceilings.  Continue framing      
over frames for doors and openings and frame around ducts penetrating partitions above ceiling to 
provide support for gypsum board. 

 
E. Install steel studs and furring in sizes and at spacings 24"on center.  

 
F. Install steel studs so that flanges point in the same direction and gypsum boards can be installed in 

the direction opposite to that of the flange. 
 

G. Frame door openings to comply with details indicated, with GA-219 and with applicable published 
recommendations of gypsum board manufacturer.  Attach vertical studs at jambs with screws 
either directly to frames or to jamb anchor clips on door frames; install runner track section (for 
cripple studs) at head and secure to jamb studs. 

 
H. Frame openings other than door openings to comply with details indicated, or if none indicated, in 

same manner as required for door openings; and install framing below sills of openings to       
match framing required above door heads. 

 
3.6 APPLICATION AND FINISHING OF GYPSUM BOARD, GENERAL: 
 

A. Gypsum Board Application and Finishing Standard:  Install and finish gypsum board to comply 
with ASTM C 840. 

 
B. Install sound attenuation blankets where indicated, prior to gypsum board unless readily installed 

after board has been installed. 
 

C. Locate exposed end-butt joints as far from center of walls and ceilings as possible, and stagger not 
less than 24 inches in alternate courses of board. 

 
D. Install ceiling boards across framing in the manner which minimizes the number of end-butt joints, 

and which avoids end joints in the central area of each ceiling.  Stagger end joints at least 24 
inches. 

 
E. Install wall/partition boards in manner which minimizes the number of end-butt joints or avoids 

them entirely where possible.  At stairwells and similar high walls, install boards horizontally     
with end joints staggered over studs. 

 
F. Install exposed gypsum board with face side out.  Do not install imperfect, damaged or damp 

boards. Butt boards together for a light contact at edges and ends with not more than 1/16 inch 
open space between boards. Do not force into place. 

 
G. Locate either edge or end joints over supports, except in horizontal applications where intermediate 

supports or gypsum board back-blocking is provided behind end joints.  Position boards so that 
like edges abut, tapered edges against tapered edges and mill-cut or field-cut ends against mill-cut 
or field-cut ends.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints 
over different studs on opposite sides of partitions. 
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H. Attach gypsum board to steel studs so that leading edge or end of each board is attached to open 
(unsupported) edge of stud flange first. 

 
I. Attach gypsum board to supplementary framing and blocking provided for additional support at 

openings and cutouts. 
 

J. Spot grout hollow metal door frames for solid core wood doors, hollow metal doors and doors over 
32 inches wide.  Apply spot grout at each jamb anchor clip just before inserting board into   
frame. 

 
K. Form control joints and expansion joints at locations indicated, with space between edges of 

boards, prepared to receive trim accessories. 
 

L. Cover both faces of steel stud partition framing with gypsum board in concealed spaces (above 
ceilings, etc.), except in chase walls which are braced internally. 

 
M. Fit gypsum board around ducts, pipes, and conduits. 

 
N. Isolate perimeter of non-load-bearing drywall partitions at structural abutments.  Provide 1/4 inch 

to 1/2 inch space and trim edge with "U" bead edge trim.  Seal joints with acoustical sealant. 
 

O. Floating Construction:  Where feasible, including where recommended by manufacturer, install 
gypsum board over wood framing, with "floating" internal corner construction. 

 
P. Seal construction at perimeters, control and expansion joints, openings and penetrations with a 

continuous bead of acoustical sealant including a bead at both faces of partitions.  Comply with 
ASTM C 919 and manufacturer's recommendations for location of edge trim, and close off 
sound-flanking paths around or through construction, including sealing of partitions above          
acoustical ceilings. 

 
Q. Space fasteners in gypsum boards in accordance with referenced gypsum board application and 

finishing standard and manufacturer's recommendations. 
 
3.7 METHODS OF GYPSUM BOARD APPLICATION: 
 

A. Install gypsum wallboard as follows: 
  On ceilings apply gypsum board prior to wall/partition board application to the greatest extent 

possible. 
 

On partitions/walls apply gypsum board vertically (parallel to framing), unless otherwise indicated, 
and provide sheet lengths which will minimize end joints. 

 
B. Wall Tile Base:  Where drywall is base for thin-set ceramic tile and similar rigid applied wall 

finishes, install gypsum backing board. 
 

  In "dry" areas install gypsum backing board or wallboard with tapered edges taped and finished to 
produce a flat surface. 

  
At "wet" areas install water- resistant gypsum backing board to comply with ASTM C 840 and 
recommendations of gypsum board manufacturer. 

 
C. On ceilings apply base layer prior to application of base layer on walls/partitions; apply face layers 

in same sequence. Offset joints between layers at least 10 inches.  Apply base layers at    right 
angles to supports unless otherwise indicated. 
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D. On partitions/walls apply base layer and face layers vertically (parallel to framing) with joints of 
base layer over supports and face layer joints offset at least 10 inches with base layer joints. 

 
E. On furring members apply base layer vertically (parallel to framing) and face layer either vertically 

(parallel to framing) or horizontally (perpendicular to framing) with vertical joints offset at least 
one furring member.  Locate edge joints of base layer over furring members.  

 
F. Single-Layer Fastening Methods:  Apply gypsum boards to supports as follows: 

1. Fasten with screws. 
  2. Fasten to concrete with adhesive at locations as shown on the drawings.  

 
3.8 INSTALLATION OF DRYWALL TRIM ACCESSORIES: 
 

A. General:  Where feasible, use the same fasteners to anchor trim accessory flanges as required to 
fasten gypsum board to the supports. Otherwise, fasten flanges to comply with manufacturer's 
recommendations. 

 
B. Install corner beads at external corners. 

 
C. Install control joints at locations indicated, or if not indicated, at spacings and locations required by 

referenced gypsum board application and finish standard, and approved by the Architect for visual 
effect. 

 
3.9 FINISHING OF DRYWALL: 
 

A. General:  Apply joint treatment at gypsum board joints (both directions); flanges of corner bead, 
edge trim, and control joints; penetrations; fastener heads, surface defects and elsewhere as 
required to prepare work for decoration. 

 
B. Surface Finish: Provide Level 5 finish on all exposed gypsum surfaces. Provide Level 2 finish on 

all water-resistant gypsum backing board used as a substrate for tile. Provide Level 4 finish on all 
surfaces that are scheduled to receive wall covering. 

 
C. Prefill open joints and rounded or beveled edges, if any, using setting-type joint compound. 

 
D. Apply joint tape at joints between gypsum boards, except where trim accessories are indicated. 

 
E. Finish interior gypsum wallboard by applying the following joint compounds in 3 coats (not 

including prefill of openings in base), and sand between coats and after last coat. 
 

F. Water-Resistant Gypsum Backing Board Base for Ceramic Tile: Comply with ASTM C 840 and 
manufacturer's recommendations for treatment of joints behind tile. 

 
3.10  INSTALLATION OF INSULATION:  Install insulation complying with manufacturer’s written 
  Recommendations. 
 
3.11  PROTECTION: 
 

A. Provide final protection and maintain conditions, in a manner suitable to Installer, which ensures 
gypsum drywall construction being without damage or deterioration at time of Substantial 
Completion. 

 
END OF SECTION 09250 
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SECTION 09650 - RESILIENT FLOORING 
 
1.0 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 of this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of resilient flooring is shown on drawings. 
 

B.  Type of resilient flooring:  
1. Luxury Vinyl Tile (LVT). 

2. Vinyl Base. 

  
1.3 QUALITY ASSURANCE: 
 

A. Manufacturer:  Provide each type of resilient flooring and accessories as produced by a single 
manufacturer, including recommended primers, adhesives, sealants, and leveling compounds. 

 
B. Fire Test Performance:  Provide resilient flooring which complies with the following fire test 

performance criteria as determined by an independent testing laboratory acceptable to authorities having 
jurisdiction. 

 
1. Flame Spread:  Not more than 75 per ASTM E 84. 
2. Smoke Developed:  Not more than 450 per ASTM E 84. 
3. Smoke Density:  Not more than 450 per ASTM E 662. 

 
C.  Installer's Qualifications:  Engage Installer who is certified in writing by resilient flooring manufacturer 

as qualified for installation of sheet vinyl employing heat welded seams. 
 
1.4 SUBMITTALS: 
 

A.  Product Data:  Submit manufacturer's technical data for each type of resilient flooring and accessory. 
 

B.  Color samples: Submit color chart and two actual size tiles for each color selected by architect.    
 

D. Maintenance Instructions:  Submit 2 copies of manufacturer's recommended maintenance practices for 
each type of resilient flooring and accessory required. 

 
E. Shop Drawings:  For each type of floor tile.  Include floor tile layouts, edges, columns, doorways, 

enclosing partitions, built-in furniture, cabinets, and cutouts. 
 1. Show details of special patterns. 

 
1.5 PROJECT CONDITIONS: 
 

 A. Maintain minimum temperature of not less than 68 degrees F (20 degrees C) or more than 72 
degrees F (22 deg C) in spaces to receive resilient flooring for at least 48 hours prior to installation, 
during installation, and for not less than 48 hours after installation. Store resilient flooring materials 
in spaces where they will be installed for at least 48 hours before beginning installation. 
Subsequently, maintain minimum temperature of not less than 58 degrees F (15 degrees C) or more 
than 72 degrees F (22 deg C) in areas where work is completed. 
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B. Close spaces to traffic during floor tile installation. Close spaces to heavy traffic for 48 hours after floor 
tile installation and to light foot traffic for 24 hours after floor tile installation 

C. Install resilient flooring and accessories after other finishing operations, including painting, have been 
completed. Do not install resilient flooring over concrete slabs until the latter have been cured and are 
sufficiently dry to achieve bond with adhesive as determined by resilient flooring manufacturer's 
recommended bond and moisture test. 

 
2.0 PART 2 - PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS: 

 
A. Acceptable Manufacturer of Luxury Vinyl Tile:  

 
1. Vinyl Plank:  Centiva, Inc. or equal byArmstrong, Mannington, Interface 
2. Thickness:  30 or 32 mil wearing surface.  

 
2. Acceptable Manufacturers of Vinyl Wall Base: 

a. Azrock Floor Products Div., Azrock Industries, Inc. 
b. Flexco Div., Textile Rubber Co. 
c. Johnsonite Rubber Co., Inc. 
d. Burke-Mercer Plastics Co., Inc. 

 
2.2 RESILIENT FLOORING: 
 
 A.    Vinyl Plank : Contour Series by Centiva  
   
2.3 ACCESSORIES: 

A. Wall Base:  Provide base complying with FS SS-W-40; either Type I rubber or Type II vinyl, with 
matching end stops and preformed or molded corner units, and as follows: 
1. Height:  4"  
2.  Style:  Standard top-set cove. 
3. Finish:  Matte. 
Note: Wall vinyl or rubber base susceptible to shrinkage will not be allowed.  

 
B. Resilient Edge Strips:  1/8" thick, homogeneous vinyl or rubber composition, tapered or bullnose edge, 

color to match flooring, or as selected by Architect from standard colors available; not less than 1" wide. 
 

C.  Adhesives (Cements):  Waterproof, stabilized type as recommended by flooring manufacturer to suit 
material and substrate conditions. 

 
D.  Concrete Slab Primer:  Non-staining type as recommended by flooring manufacturer. 
 
E.  Leveling and Patching Compounds:  Latex type as recommended by flooring manufacturer. 

 
3.0  PART 3 - EXECUTION 
 
3.1 INSPECTION: 
 

A.  Require Installer to inspect subfloor surfaces to determine that they are satisfactory. A satisfactory 
subfloor surface is defined as one that is smooth and free from cracks, holes, ridges, coatings preventing 
adhesive bond, and other defects impairing performance or appearance. 

 
B.  Do not allow resilient flooring work to proceed until subfloor surfaces are satisfactory. 
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3.2 PREPARATION: 
 

A. Prepare subfloor surfaces as follows: 
 

Use leveling and patching compounds as recommended by resilient flooring manufacturer for filling 
small cracks, holes and depressions in subfloors. 
 

Follow Centiva, Inc. Installation guide, SubFloor Preparation 1.0 found at www.centiva.com. 
 

Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, 
wax, oil, or silicone, using mechanical methods recommended by floor tile manufacturer.  Do not use 
solvents. 

 
B. Broom clean or vacuum surfaces to be covered, and inspect subfloor. 

 
C. Apply concrete slab primer, if recommended by flooring manufacturer, prior to application of adhesive. 

Apply in compliance with manufacturer's directions. 
 
D. Moisture Testing:  Proceed with installation only after substrates pass testing according to floor tile 

manufacturer's written recommendations. 
 

3.3 INSTALLATION: 
 

A. INSTALLATION, GENERAL: 
 

1. Install resilient flooring using method indicated in strict compliance with manufacturer's printed 
instructions. Extend resilient flooring into toe spaces, door reveals, and into closets and similar 
openings.  

2.  Scribe, cut, and fit resilient flooring/to permanent fixtures, built-in furniture and cabinets, pipes, 
outlets and permanent columns, walls and partitions. 

3. Maintain reference markers, holes, or openings that are in place or plainly marked for future cutting 
by repeating on finish flooring as marked on subfloor. Use chalk or other non-permanent marking 
device. 

4. Tightly cement resilient flooring to subbase without open cracks, voids, raising and puckering at 
joints, telegraphing of adhesive spreader marks, or other surface imperfections. Hand roll resilient 
flooring at perimeter of each covered area to assure adhesion. 

 
 B. INSTALLATION OF TILE FLOORS: Lay tile from center marks established with principal walls, 

discounting minor offsets, so that tile at opposite edges of room are of equal width. Adjust as necessary 
to avoid using cut widths that equal less than one-half tile at perimeter. Lay tile square to room axis, 
unless otherwise shown. 

 
1. Match tiles for color and pattern by using tile from cartons in same sequence as manufactured and 

packaged if so numbered. Cut tile neatly around all fixtures. Broken, cracked, chipped or deformed 
tile are not acceptable.  

2. Lay tiles carefully, noting directional arrows on the back of tiles when present, with grain running in 
one direction or in pattern of colors and sizes indicated. Adhere tile flooring to substrates using full 
spread of adhesive applied in compliance with flooring manufacturer's directions 

3. Some pre-blending may be required depending on color or shade variation, refer to section 2 of 
Installation instruction on Centiva website. 

 
3.4 INSTALLATION OF BASE: 
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A. Apply wall base to walls, columns, pilasters, casework and other permanent fixtures in rooms or areas 
where base is required.  Install base in lengths as long as practicable, with preformed corner units, or 
fabricated from base materials with mitered or coped inside corners.  Tightly bond base to substrate 
throughout length of each piece, with continuous contact at horizontal and vertical surfaces. 

 
On masonry surfaces, or other similar irregular substrates, fill voids along top edge of resilient wall base 
with manufacturer's recommended adhesive filler material. 

 
B. Place resilient edge strips tightly butted to flooring and secure with adhesive. Install edging strips at 

edges of flooring which would otherwise be exposed. 
 
3.5  CLEANING AND PROTECTION: 
 

A. Perform following operations immediately upon completion of resilient flooring: 
 

Sweep or vacuum floor thoroughly. 
 

Do not wash floor- time period recommended by resilient flooring manufacturer has elapsed to allow 
resilient flooring to become well-sealed in adhesive. 
Damp-mop floor being careful to remove black marks and excessive soil after 48 hours. 
Remove any excess adhesive or other surface blemishes, using appropriate cleaner recommended by 
resilient flooring manufacturers. 

 
B. Clean floor, not less than 48 hours after installation, with a Centi Clean Green neutral liquid cleaner or a 

neutral liquid cleaner, followed by Centi Maintain, per manufacturer’s directions. 
 

Apply protective floor polish to resilient flooring surfaces free from soil, excess adhesive or surface 
blemishes. Use commercially available metal cross-linked acrylic products acceptable to resilient flooring 
manufacturer. 

 
Protect resilient flooring against damage from rolling loads for initial period following installation by 
covering with plywood or hardboard. Use dollies to move stationary equipment or furnishings across 
floors. 
 

C. Clean resilient flooring not more than 4 days prior to date scheduled for inspections intended to establish 
date of substantial completion in each area of project. Clean resilient flooring by method recommended 
by resilient flooring manufacturer. 

 
 
END OF SECTION 09650 
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SECTION 09900 - PAINTING 
 
1.0 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 this section. 

 
1.2 SUMMARY 
 

A. This Section includes surface preparation, painting, and finishing of exposed interior and exterior items 
and surfaces. 

  
 B. Surface preparation, priming, and finish coats specified in this section are in addition to shop priming 

and surface treatment specified under other sections.   
 

C. Paint exposed surfaces whether or not colors are designated in "schedules," except where a surface or 
material is specifically indicated not to be painted or is to remain natural.  Where an item or surface is 
not specifically mentioned, paint the same as similar adjacent materials or surfaces.  If color or finish is 
not designated, the Architect will select from standard colors or finishes available. 

 
D. Painting includes field painting exposed bare and covered pipes and ducts (including color coding), 

hangers, exposed steel and iron work, and primed metal surfaces of mechanical and electrical 
equipment. 

 
E. Painting is not required on prefinished items, finished metal surfaces, concealed surfaces, operating 

parts, and labels. 
 
1.3 DEFINITIONS 
 

A. "Paint" includes coating systems materials, primers, emulsions, enamels, stains, sealers and fillers, and 
other applied materials whether used as prime, intermediate, or finish coats. 

 
1.4 SUBMITTALS 
 

A. Product Data:  Manufacturer's technical information, label analysis, and application instructions for each 
material proposed for use. 

 
B. List each material and cross-reference the specific coating and finish system and application.  Identify 

each material by the manufacturer's catalog number and general classification. 
 

C. Samples for initial color selection in the form of manufacturer's color charts. 
 
  After color selection, the Architect will furnish color chips for surfaces to be coated. 
 

D. Samples for verification purposes:  Provide samples of each color and material to be applied, with 
texture to simulate actual conditions, on representative samples of the actual substrate.  Define each 
separate coat, including block fillers and primers.  Use representative colors when preparing samples for 
review.  Resubmit until required sheen, color, and texture are achieved. 
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1.5 QUALITY ASSURANCE 
 

A. Single-Source Responsibility:  Provide primers and undercoat paint produced by the same manufacturer 
as the finish coats. 

 
B. Coordination of Work:  Review other sections in which primers are provided to ensure compatibility of 

the total systems for various substrates.  On request, furnish information on characteristics of finish 
materials to ensure use of compatible primers. 

 
1.6 JOB CONDITIONS 
 

A. Apply water-based paints only when the temperature of surfaces to be painted and surrounding air 
temperatures are within the manufacturer's recommendations.           

 
 
2.0 PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Manufacturer:  Subject to compliance with requirements, provide products of one of the following: 
 
    Devoe and Reynolds Co. (Devoe). 
    The Glidden Company (Glidden). 
    Benjamin Moore and Co. (Moore). 
   PPG Industries, Pittsburgh Paints (PPG). 
    Pratt and Lambert (P & L). 
    The Sherwin-Williams Company (S-W). 
 
 B.   See "Paint Schedule" at the end of this Section. 
 
3.0 PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Examine substrates and conditions under which painting will be performed for compliance with 
requirements for application of paint.  Do not begin paint application until unsatisfactory            
conditions have been corrected. 

 
B. Start of painting will be construed as the Applicator's acceptance of surfaces and conditions within a 

particular area. 
 
3.2 PREPARATION 
 

A. General Procedures:  Remove hardware and hardware accessories, plates, machined surfaces, lighting 
fixtures, and similar items in place that are not to be painted, or provide surface-applied protection prior 
to surface preparation and painting.  Remove these items if necessary for complete painting of the items 
and adjacent surfaces.  Following completion of painting operations in each space or area, have items 
reinstalled by workers skilled in the trades involved. 

 
 B. Clean surfaces before applying paint or surface treatments.  Remove oil and grease prior to cleaning.  

Schedule cleaning and painting so that dust and other contaminants from the cleaning process will not 
fall on wet, newly painted surfaces. 
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C. Surface Preparation:  Clean and prepare surfaces to be painted in accordance with the manufacturer's 
instructions for each particular substrate condition and as specified. 

 
D. Provide barrier coats over incompatible primers or remove and re-prime.  Notify Architect in writing of 

problems anticipated with using the specified finish-coat material with substrates primed by others. 
 

E. Cementitious Materials:  Prepare concrete, concrete masonry block, cement plaster, and mineral-fiber-
reinforced cement panel surfaces to be painted.  Remove efflorescence, chalk, dust, dirt, grease, oils, 
and release agents.  Roughen as required to remove glaze.  If hardeners or sealers have been used to 
improve curing, use mechanical methods of surface preparation. 

 
F. Wood:  Clean surfaces of dirt, oil, and other foreign substances with scrapers, mineral spirits, and 

sandpaper, as required.  Sand surfaces exposed to view smooth and dust off. 
 

Scrape and clean small, dry, seasoned knots and apply a thin coat of white shellac or other 
recommended knot sealer before application of primer.  After priming, fill holes and imperfections in 
finish surfaces with putty or plastic wood filler.  Sand smooth when dried. 

 
Prime, stain, or seal wood to be painted immediately upon delivery.  Prime edges, ends, faces, 
undersides, and backsides of wood, including cabinets, counters, cases, and paneling. 

 
When transparent finish is required, back prime with spar varnish. 
Back prime paneling on interior partitions where masonry, plaster, or other wet wall construction occurs 
on backside. 

 
G. Ferrous Metals:  Clean non-galvanized ferrous-metal surfaces that have not been shop coated; remove 

oil, grease, dirt, loose mill scale, and other foreign substances.  Use solvent or mechanical cleaning 
methods that comply with recommendations of the Steel Structures Painting Council. 

 
H. Touch up bare areas and shop-applied prime coats that have been damaged.  Wire-brush, clean with 

solvents recommended by the paint manufacturer, and touch up with the same primer as the shop coat. 
 

I. Galvanized Surfaces:  Clean galvanized surfaces with non-petroleum-based solvents so that the surface 
is free of oil and surface contaminants.  Remove pretreatment from galvanized sheet metal fabricated 
from coil stock by mechanical methods. 

 
J. Materials Preparation:  Carefully mix and prepare paint materials in accordance with manufacturer's 

directions. 
 

K. Maintain containers used in mixing and application of paint in a clean condition, free of foreign 
materials and residue. 

 
L. Stir material before application to produce a mixture of uniform density; stir as required during 

application.  Do not stir surface film into material.  Remove film and, if necessary, strain material      
before using. 

 
M. Use only thinners approved by the paint manufacturer, and only within recommended limits. 

 
 N. Tinting:  Tint each undercoat a lighter shade to facilitate identification of each coat where multiple coats 

of the same material are applied.  Tint undercoats to match the color of the finish coat, but provide 
sufficient differences in shade of undercoats to distinguish each separate coat. 
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3.3 APPLICATION 
 

A. Apply paint in accordance with manufacturer's directions.  Use applicators and techniques best suited 
for substrate and type of material being applied. 

 
B. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions detrimental to 

formation of a durable paint film. 
 

C. Provide finish coats that are compatible with primers used. 
 

D. The number of coats and film thickness required is the same regardless of the application method.  Do 
not apply succeeding coats until the previous coat has cured as recommended by the manufacturer.  
Sand between applications where sanding is required to produce an even smooth surface in accordance 
with the manufacturer's directions. 

 
E. Apply additional coats when undercoats, stains, or other conditions show through final coat of paint 

until paint film is of uniform finish, color, and appearance.  Give special attention to ensure that 
surfaces, including edges, corners, crevices, welds, and exposed fasteners, receive a dry film thickness 
equivalent to that of flat surfaces. 

 
F. The term "exposed surfaces" includes areas visible when permanent or built-in fixtures, convector 

covers, covers for finned tube radiation, grilles, and similar components are in place.  Extend       
coatings in these areas as required to maintain the system integrity and provide desired protection. 

 
G. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.  Paint 

surfaces behind permanently fixed equipment or furniture with prime coat only before final installation 
of equipment. 

 
H. Paint interior surfaces of ducts, where visible through registers or grilles, with a flat, nonspecular black 

paint. 
 

I. Paint back sides of access panels and removable or hinged covers to match exposed surfaces. 
 

J. Sand lightly between each succeeding enamel or varnish coat. 
 

K. Omit primer on metal surfaces that have been shop-primed and touch up painted. 
 

L. Scheduling Painting:  Apply first coat to surfaces that have been cleaned, pretreated, or otherwise 
prepared for painting as soon as practicable after preparation and before subsequent surface            
deterioration. 

 
  Allow sufficient time between successive coats to permit proper drying.  Do not recoat until paint has 

dried to where it feels firm, and does not deform or feel sticky under moderate thumb       pressure and 
where application of another coat of paint does not cause lifting or loss of adhesion of the undercoat. 

 
 M. Minimum Coating Thickness:  Apply materials at not less than the manufacturer's recommended 

spreading rate.  Provide a total dry film thickness of the entire system as recommended by the           
manufacturer. 

 
N. Prime Coats:  Before application of finish coats, apply a prime coat of material as recommended by the 

manufacturer to material that is required to be painted or finished and has not been prime coated by 
others.  Recoat primed and sealed surfaces where evidence of suction spots or unsealed areas in first 
coat appears, to assure a finish coat with no burn through or other defects due to insufficient sealing. 
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O. Pigmented (Opaque) Finishes:  Completely cover to provide an opaque, smooth surface of uniform 
finish, color, appearance, and coverage.  Cloudiness, spotting, holidays, laps, brush marks, runs,      
sags, ropiness, or other surface imperfections will not be acceptable. 

 
P. Transparent (Clear) Finishes:  Use multiple coats to produce a glass-smooth surface film of even luster.  

Provide a finish free of laps, cloudiness, color irregularity, runs, brush marks, orange peel, nail holes, or 
other surface imperfections. 

 
Q. Provide satin finish for final coats. 

 
R. Completed Work:  Match approved samples for color, texture, and coverage.  Remove, refinish, or 

repaint work not in compliance with specified requirements. 
 
3.4 CLEANING 
 

A. Cleanup:  At the end of each work day, remove empty cans, rags, rubbish, and other discarded paint 
materials from the site. 

 
B. Upon completion of painting, clean glass and paint-spattered surfaces.  Remove spattered paint by 

washing and scraping, using care not to scratch or damage adjacent finished surfaces. 
 
3.5 PROTECTION 
 

A. Protect work of other trades, whether to be painted or not, against damage by painting.  Correct damage 
by cleaning, repairing or replacing, and repainting, as acceptable to Architect. 

 
B. Provide "wet paint" signs to protect newly painted finishes. Remove temporary protective wrappings 

provided by others for protection of their work after completion of painting operations. 
 

C. At completion of construction activities of other trades, touch up and restore damaged or defaced 
painted surfaces. 

 
3.6  EXTERIOR PAINT SCHEDULE 
 

A. Wood: Alkyd Semi-Gloss Finish:  2 finish coats over primer with total dry film thickness not less than 
3.5 mils. 

 
 Primer:  PPG 6-6 Enamel Undercoater                
 First Coat:  PPG 20- Line Alkyd LO Luster Enamel 
 Second Coat:  Same as first                    

 
 B. Ferrous Metal:  See Section 09960 – High Performance Coating for Exterior Steel 
               

C.  Zinc-Coated Metal: 
 
    Primer:  PPG 6-209 Galvanized Primer                  
  First Coat:  PPG 6-252 Line Enamel                    
  Second Coat:  Same as first                         
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3.7 INTERIOR PAINT SCHEDULE 
 

A. Wood shown to be painted: 
 
        First Coat: PPG 6-6 Enamel Undercoater 
        Second Coat: PPG 20 Line Alkyd Lo Luster Enamel 
      Third Coat: Same as second     
 
 B.   Stained Wood: 
 
        First Coat:  Rez oil stain, Transparent 
        Second Coat: Rez 77-7 Satin Finish Varnish 
        Third Coat:  Same as second 
 

C.   Gypsum wall boards at walls and ceilings: 
 
        First Coat:  PPG 6-2 Sealer 
        Second Coat: PPG 6-70 Latex Flat 
        Third Coat:  Same as second 
 

D.   Ferrous Metals: 
 
        First Coat:  PPG 6-208 Metal Primer 
        Second Coat: PPG 20- Line LO Luster Enamel 
        Third Coat:  Same as second  
 

 
END OF SECTION 09900 
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SECTION 09960 – HIGH PERFORMANCE COATING FOR EXTERIOR STEEL 
   
PART 1 – GENERAL 
 
1.01 SUMMARY 
 

A. Section includes surface preparation and application of high-performance coating systems 
on the following substrates: 
1. Exterior Substrates:  Steel and steel surfaces noted to receive “high performance 
 coating” or “special coating”. 
 

B. Related Requirements: 
1. Section 05120 "Structural Steel Framing" for shop priming of metal substrates with 

primers specified in this Section. 
 
1.02 SUBMITTALS 

A. Product Data: For each type of product indicated. Include preparation requirements and 
application instructions. 

B.  Samples for Verification: For each type of coating system and in each color and gloss of 
topcoat indicated. 
1. Submit Samples on aluminum Q-panel backing, 3” x 6”. 
2. Step coats on Samples to show each coat required for system. 
3. Label each Sample for location and application area. 

 
1.03 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. Coatings: 2 gallons of each product. 

 
1.04 DELIVERY, STORAGE, AND HANDLING 
 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
atmospheric conditions and temperature continuously maintained within the acceptable 
parameters outlined by the manufacturer’s product literature. 
1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 
 

1.05 FIELD CONDITIONS 

A. Apply coatings only when temperature of surfaces to be coated and surrounding air 
temperatures are within the acceptable parameters outlined the manufacturer’s product 
literature. 
 

B. Do not apply coatings when relative humidity exceeds the allowable level as stated in the 
manufacturer’s product literature; at temperatures less than 5 deg F above the dew point; or 
to damp or wet surfaces. 
 

C. Do not apply exterior coatings in snow, rain, fog, or mist. 
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1.06 COATING SYSTEM WARRANTY REQUIREMENTS 
 

A. Coating systems shall be installed as required to qualify for manufacturer’s standard fifteen 
(15) year warranty against corrosion, crack, check, peel, color shift, loss of gloss and 
chalking. Special warranty provisions by manufacturer’s which have no existing warranties 
of the type required in effect at the time of bidding shall not be considered acceptable to 
satisfy the intent of the specification. Warranted product’s documented commercial 
availability in the marketplace shall not be a shorter duration than the specified warranty 
term. 
 

B. Warranty coverage shall be expressed in the following terms: 
1. Fade (Color Change): DE Hunter Units per ASTM D 2244.  
2. Gloss: Units as measured by a gloss meter referencing ASTM D 523-89 with 60 

degree geometry. 
3. Chalk: Rating as per ASTM D 4214, Method A. 
 

1.07 QUALITY ASSURANCE 
 

A. Comply with governing codes and regulations.  Provide products of acceptable 
manufacturers which have been in satisfactory use in similar service for a minimum of the 
duration of the specified warranty coverage.  Use experienced installers.  Deliver, handle, 
and store materials in accordance with manufacturer's instructions. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 

A. Basis of Design: 
1. Tnemec Company, Inc., 6800 Corporate Drive, Kansas City, MO 64120 

B. Product Distribution and Technical Representation: 
1. SteelCon Coating Systems, Inc., 

 
2.02 HIGH PERFORMANCE COATING, GENERAL 

A. Performance Standards: Provide products of equal or better performance characteristics to 
the basis of design products as listed in this Section. 
 

B. Colors: As selected by Architect from manufacturer's full range. 
 
2.03 METAL PRIMERS 

A. Primer, Zinc Rich Moisture Cured Urethane, Organic: 
1. Tnemec Series 90G-1K97 Tnemec-Zinc 
2. Formulation Description: Single Component, Zinc Rich Moisture Cured Urethane 
3. Performance Criteria for Evaluation of “Or Equal” Submittals: 

a. Adhesion: ASTM D 4541 (Method B, Type II Tester)/ASTM D 4541 
(Method E, Type V Tester)/ASTM D 3359 (Method B, 5 mm Crosshatch) 

b. Flexibility & Elongation: ASTM D 522 – Average of Three Tests 
c. Humidity: ASTM D 4585 – 15,000 Hours 
d. Immersion: ASTM D 870 (Tap Water) – Two Years/ASTM D 870 

(Deionized Water @ 140° F) – 2,000 Hours 
e. Impact: ASTM D 2794 – Average of Three Tests 
f. Prohesion: ASTM G 85 – 10,000 Hours 
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g. Salt Spray (Fog): ASTM B 117 – 50,000 Hours 
 

2.03 EPOXY INTERMEDIATE COAT 

A. Intermediate Coat, Epoxy, Polyamide: 
1. Tnemec Series 66 Hi-Build Epoxoline 
2. Formulation Description: Polyamide Epoxy 
3. Performance Criteria for Evaluation of “Or Equal” Submittals: 

a. Abrasion: ASTM D 4060 (CS-17 Wheel, 1,000 gram load) – 1,000 Cycles 
b. Adhesion: ASTM D 4541 (Method B, Type II Tester)/ASTM D 4541 

(Method E, Type V Tester) 
c. Hardness: ASTM D 3363 (Pencil) - gouge 
d. Humidity: ASTM D 4585 – 4,500 Hours 
e. Immersion: ASTM D 870 (Tap Water) – Four Years 
f. Prohesion: ASTM G 85 – 5,000 Hours 
g. Salt Spray (Fog): ASTM B 117 – 10,900 Hours 

 
2.04 FLUOROPOLYMER FINISH COAT 

A. Finish Coat, Advanced Thermoset Solution Fluoropolymer: 
1. Tnemec Series 1070 (or 1071/1072) Fluoronar 
2. Formulation Description: Advanced Thermoset Solution Fluoropolymer 
3. Performance Criteria for Evaluation of “Or Equal” Submittals: 

a. Abrasion: ASTM D 4060 (CS-17 Wheel, 1,000 gram load) – 1,000 Cycles 
b. Adhesion: ASTM D 4541 (Method B, Type II Tester)/ASTM D 4541 

(Method E, Type V Tester) 
c. Carbon Arc Weathering: ASTM G 153 – 5,500 Hours 
d. Cleanability: MIL-PRF-85285D Section 4.6.13 – Average of Two Tests 
e. Exterior Exposure: ASTM D 1014 (AAMA 2604-98)/ASTM D 4141 

(Method C, EMMAQUA) 
f. Flexibility & Elongation: ASTM D 522 (Method A, Conical Mandrel) – 

Average of Three Tests 
g. Hardness: ASTM D 3363 (Pencil) - gouge 
h. Humidity: ASTM D 4585 – 3,000 Hours 
i. Impact: ASTM D 2794 – Average of Three Tests 
j. QUV Exposure: ASTM D 4587 (UVA 340 Bulbs, Cycle 4: 8 Hours UV/4 

Hour Condensation) – 25,000 Hours 
k. Salt Spray (Fog): ASTM B 117 – 10,000 Hours 
l. Xenon Arc Weathering: ASTM D 6695 – 8,000 Hours 

 
PART 3 – EXECUTION 
 
3.01 EXAMINATION 
 

A. Examine substrates and conditions, with Applicator present, for compliance with 
requirements for maximum moisture content and other conditions affecting performance of 
the Work. 

 
B. Verify suitability of substrates, including surface conditions and compatibility with existing 

finishes and primers. 
 

C. Proceed with coating application only after unsatisfactory conditions have been corrected. 
1. Beginning coating application constitutes Contractor's acceptance of substrates and 

conditions. 
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3.02 PREPARATION 
 

A. Comply with manufacturer's written instructions and recommendations applicable to 
substrates indicated. 
 

B. Remove hardware, covers, plates, and similar items already in place that are removable and 
are not to be painted. If removal is impractical or impossible because of size or weight of 
item, provide surface-applied protection before surface preparation and painting. 
1. After completing painting operations, use workers skilled in the trades involved to 

reinstall items that were removed. Remove surface-applied protection. 
 

C. Clean substrates of substances that could impair bond of coatings, including dust, dirt, oil, 
grease, and incompatible paints and encapsulates. 
1. Remove incompatible primers and reprime substrate with compatible primers or 

apply tie coat as required to produce coating systems indicated. 
 

D. Steel Substrates: Remove rust, loose mill scale, and disbanded or incompatible shop primer 
if any. Clean using methods recommended in writing by paint manufacturer, but not less 
than the following: 
1. SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning" 

 
E. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and abraded areas of 

shop paint, and paint exposed areas with the same material as used for shop priming to 
comply with SSPC-PA 1 for touching up shop-primed surfaces. 

 
3.03 APPLICATION 
 

A. Apply high-performance coatings according to manufacturer's written instructions and 
recommendations: 
1. Use applicators and techniques suited for coating and substrate indicated. 
2. Coat surfaces behind movable equipment and furniture same as similar exposed 

surfaces. Before final installation, coat surfaces behind permanently fixed 
equipment or furniture with prime coat only. 

3. Coat back sides of access panels, removable or hinged covers, and similar hinged 
items to match exposed surfaces. 

4. Do not apply coatings over labels of independent testing agencies or equipment 
name, identification, performance rating, or nomenclature plates. 

 
B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats 

of the same material are to be applied. Tint undercoats to match color of finish coat, but 
provide sufficient difference in shade of undercoats to distinguish each separate coat. 
 

C. If undercoats or other conditions show through final coat, apply additional coats until cured 
film has a uniform coating finish, color, and appearance. 
 

D. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush 
marks, runs, sags, ropiness, or other surface imperfections. Produce sharp glass lines and 
color breaks. 

3.04 FIELD QUALITY CONTROL 
 

A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and 
inspecting agency to inspect and test coatings for dry film thickness. 

1. Contractor shall touch up and restore coated surfaces damaged by testing. 
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2. If test results show that dry film thickness of applied coating does not comply with 
coating manufacturer's written recommendations, Contractor shall pay for testing 
and apply additional coats as needed to provide dry film thickness that complies 
with coating manufacturer's written recommendations. 

 
3.05 CLEANING AND PROTECTION 

 
A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials 

from Project site. 
 

B. After completing coating application, clean spattered surfaces. Remove spattered coatings 
by washing, scraping, or other methods. Do not scratch or damage adjacent finished 
surfaces. 
 

C. Protect work of other trades against damage from coating operation. Correct damage by 
cleaning, repairing, replacing, and recoating, as approved by Architect, and leave in an 
undamaged condition. 
 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced coated surfaces. 

 
3.06 EXTERIOR HIGH-PERFORMANCE COATING SCHEDULE 
 

A. OZR MCU/Epoxy/Fluoropolymer System: 

1. Shop Applied Prime Coat: Primer, zinc-rich, Organic 
a. Surface Preparation: Abrasive blast referencing SSPC-SP 6; 1.0 mil angular 

surface profile. 
b. Primer: Tnemec Series 90G-1K97 Tneme-Zinc applied at 2.5 to 3.5 mils DFT 

2. Field Touchup of Shop Applied Primer: 
a. Surface Preparation: Power Tool Clean To Bare Metal referencing SSPC-SP 11 
b. Primer: Tnemec Series 90G-1K97 Tneme-Zinc applied at 2.5 to 3.5 mils DFT 

3. Stripe Coat: Epoxy, Polyamide 
a. Tnemec Series 66 Hi-Build Epoxoline applied at 4.0 to 6.0 mils DFT at all 

corners, protrusions, and sharp edges 
4. Intermediate Coat: Epoxy, Polyamide 

a. Tnemec Series 66 Hi-Build Epoxoline applied at 4.0 to 6.0 mils DFT 
5. Topcoat: Advanced Thermoset Solution Fluoropolymer, Gloss/Semi-Gloss/Satin 

a. Tnemec Series 1070 (or 1071 or 1072) Fluoronar applied at 2.0 to 3.0 mils DFT 
 
END OF SECTION 09960 
 
 
 
 



 
St. Andrew School                                              Louvers and Vents                               10200-1 

SECTION 10200 - LOUVERS AND VENTS 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 
    A. Provide louvers and vents as indicated: 

1. Extruded aluminum louvers. 
 
1.02 PERFORMANCE REQUIREMENTS 

 
A. Wind Loads:  Provide aluminum louvers, including anchorage, capable of withstanding 

wind-load design pressures calculated according to requirements of latest edition of ASCE 
7: 
1. Design wind velocity shall be 160 mph. 

 
B. Impact-Resistance Test Performance:  Provide aluminum louvers that pass large and small 

missile-impact tests, as required by systems' location above grade, and cyclic-pressure tests 
according to testing requirements of authorities having jurisdiction. 
1. Aluminum louvers shall withstand the impact of wind-borne debris missiles in 

accordance with the impact and cyclic loading criteria per SBC/SSTD 12, ASTM 
E 1886, and ASTM E 1996. 

 
1.03 SUBMITTALS 
 

A. Submit for approval shop drawings, product data. 
 

B. Manufacturer certificates: Signed by manufacturer certifying that louver assemblies 
comply with requirements specified in “Performance Requirements” Article. 

 
1.04 QUALITY ASSURANCE 
 

A. Comply with governing codes and regulations.  Provide products of acceptable 
manufacturers which have been in satisfactory use in similar service for three years.  Use 
experienced installers.  Deliver, handle, and store materials in accordance with 
manufacturer's instructions. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 

A. Extruded aluminum louvers:  Stationary, wind driven rain-resistant, horizontal sight proof 
drainable blade louvers, 5” deep, .081 inch extruded aluminum alloy 6063-T5 frame and 
blades, minimum net free area 44%, 5/8” x .040 inch removable expanded, flattened 
aluminum bird screen on interior face;  Model EME520MD by Ruskin Company or 
approved equal. 
 

B. Finish:  Kynar 500 – 70% PVDF with total dry film thickness of 1.2 mils.  Color to be 
selected from manufacturer’ standard colors.  
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PART 3 - EXECUTION 
 
3.01 INSTALLATION 
 

A. Comply with AMCA Standard 500 and provide units with AMCA Certification rating 
seal.  Comply with SMACNA "Architectural Sheet Metal Manual" except as otherwise 
indicated. 

 
B. Take field measurements prior to fabrication.  Install units plumb and level; isolate 

dissimilar materials to prevent corrosion.  Touch-up damaged coatings. 
 
C. Provide separate continuous sills where needed to prevent water penetration.  Maintain 

equal blade-to-blade and blade-to-frame spacing for uniform appearance. Provide 
concealed vertical mullions with reinforcement as needed. Provide anchors, supports and 
accessories as needed.  Provide gaskets, flashings and fillers as necessary to make 
installation water tight. 

 
END OF SECTION 10200 
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SECTION 10440 – SPECIALTY SIGNS 
 
1.0 PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A.  Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division-1 Specification sections, apply to the work of this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A.  Forms of specialty signs required are: 
 
  1. Unframed Acrylic plaques  
 
1.3 QUALITY ASSURANCE:   
 

A.  Uniformity of Manufacturer:  For each sign form and graphic image process indicated furnish 
products of a single manufacturer. 

 
1.4 SUBMITTALS: 
 

A.  Shop Drawings:  Submit shop drawings showing size, material and message. 
 

1. Furnish full-size sample. 
 

B.  Product Data:  Submit manufacturer's technical data and installation instructions. 
 
 
2.0 PART 2 - PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS: 
 

A.  Manufacturers:  Subject to compliance with requirements, provide products of one of the 
following or approved equal: 

a. Mohawk 
b. APCO Graphics Inc. 
c. ASI Sign Systems, Inc. 
d. Take form Architectural Graphics 

 
2.2 MATERIALS: 

 
A. Cast Acrylic Sheet:  Provide cast (not extruded or continuous cast) methyl methacrylate 
 monomer plastic sheet, in sizes and thicknesses indicated, with a minimum flexural strength of 
 16,000 psi when tested in accordance with ASTM D 790, a minimum allowable continuous 
 service temperature of 176 deg.F (80 deg.C), and of the following general types 
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2.3   FABRICATION: 
 

A. Unframed Acrylic Plaques:  Fabricate unframed panel signs with edges mechanically and 
smoothly finished; 5/8" raised letters, with Braille designations. 

 
1. Building 1:  

a. Provide 4 unframed 8" x 8" plaques, with braille for restrooms. 
i. “Men” with HC pictogram 

ii. “Women” with HC pictogram 
b. Provide 38 unframed 6" x 6" plaques, with braille.  Names to be provided 

by the architect. 
2. Building 2:  

a. Provide 1 unframed 8" x 8" plaque, with braille for restrooms. 
i. “Restroom” with HC pictogram 

b. Provide 6 unframed 6" x 6" plaques, with braille.  Names to be provided 
by the architect. 

3. Restroom Bldg:   
a. Provide 2 unframed 8" x 8" plaques, with braille for restrooms. 

i. “Men” with HC pictogram 
ii. “Women” with HC pictogram 

4. Amphitheater (Alt. #2):  
a. Provide 1 unframed 8" x 8" plaque, with braille for restrooms. 

i. “Restroom” with HC pictogram 
b. Provide 1 unframed 6" x 6" plaque, with braille.  Name to be provided by 

the architect. 
 

3.0  PART 3 - EXECUTION 
 
3.1 INSTALLATION: 
 

A. General:  Install signs at locations as directed by the architect.  Use mounting methods in 
compliance with the manufacturer's instructions. 

 
Install sign units level, plumb and at the height indicated, with sign surfaces free from 
distortion or other defects in appearance. 

 
3.2 CLEANING AND PROTECTION: 
 

At completion of the installation, clean soiled sign surfaces in accordance with the 
manufacturer's instructions. Protect units from damage until acceptance by the Owner. 

 
 
END OF SECTION 10440 
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SECTION 10522 - FIRE EXTINGUISHERS, CABINETS, AND ACCESSORIES 
 
1.0 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 of this section. 

 
1.2  DESCRIPTION OF WORK: 
 

A.  Extent of fire extinguishers, cabinets and accessories is indicated on drawings. 
 

B.  Definition:  "Fire extinguishers" as used in this section refers to units which can be hand-
 carried as opposed to those which are equipped with wheels or to fixed fire extinguishing 
 systems. 

 
C.  Types of products required include:   

 1. Fire extinguishers. 
        2. Fire extinguisher cabinets.   

 
1.3 QUALITY ASSURANCE:  
 

 A. Single Source Responsibility:  Obtain products in this section from one manufacturer. 
 

 B. Coordination:  Verify that fire extinguisher cabinets are sized to accommodate fire 
 extinguishers of type and capacity indicated which will be provided by Owner under 
 separate contract. 

  
 C. UL-Listed Products:  Provide new portable fire extinguishers which are UL-listed and 

 bear UL "Listing Mark" for type, rating, and classification of extinguisher indicated. 
 

 D. FM Listed Products:  Provide new portable fire extinguishers which are approved by 
 Factory Mutual Research Corporation for type, rating, and classification of extinguisher 
 indicated and carry appropriate FM marking. 

 
1.4 SUBMITTALS: 
 

 A. Product Data:  Submit product data for each type of product included in this section. For  
  fire extinguisher cabinets include roughing-in dimensions and details showing mounting  
  methods, relationships of box and trim to surrounding construction, door hardware,  
  cabinet type and materials, trim style and door construction, and panel style and   
  materials. 

 
2.0 PART 2 - PRODUCTS 
2.1 ACCEPTABLE MANUFACTURERS: 
 

 A. Manufacturer:  Subject to compliance with requirements, provide products of one of the 
 following: 

J.L. Industries 
Larsen's Mfg. Co. 

   Johnson-Lee, Division of W.F. Lee Corp. 
   Muckle Manufacturing, Division of Technico, Inc. 
   Watrous, Inc. 
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2.2 FIRE EXTINGUISHERS: 
 

 A. General:  Provide fire extinguishers for each extinguisher cabinet and other locations 
 indicated, in colors and finishes selected by Architect from manufacturer's standard 
 which comply with requirements of governing authorities. 

 
 B. Fill and service extinguishers to comply with requirements of governing authorities and 

 manufacturer's requirements. 
 

 C. Abbreviations indicated below to identify extinguisher types related to UL classification 
 and rating system and not, necessarily to type and amount of extinguishing material 
 contained in extinguisher. 

 
 D. Multi-Purpose Dry Chemical Type:  UL-rated 2-A:10:B:C, 10 lb. nominal capacity, in 

 enameled steel container, for Class A, Class B and Class C fires. 
 
2.3 FIRE EXTINGUISHER CABINETS: 
 

 A. General:  Provide fire extinguisher cabinets where indicated or suitable size for housing 
 fire extinguishers of types and capacities indicated. 

 
 B. Construction:  Manufacturer's standard enameled steel box, with trim, frame, door and 

 hardware to suit cabinet type, trim style, and door style indicated. Weld all joints and 
 grind smooth. Miter and weld perimeter door frames. 

 
 C. Cabinet Type: Recessed:  Cabinet box (tub) fully recessed in walls of sufficient depth to 

 suit style of trim indicated. 
 

 D. Baked Enamel Finish:  White  
 
3.0  PART 3 - EXECUTION 
 
3.1 INSTALLATION: 
 

 A. Install items included in this section in locations and at mounting heights indicated, or if 
 not indicated, at heights to comply with applicable regulations of governing authorities. 

 
 B. Prepare recesses in walls for fire extinguisher cabinets as required by type and size of 

 cabinet and style of trim and to comply with manufacturer's instructions. 
 

 C. Securely fasten fire extinguisher cabinets to structure, square and plumb, to comply with 
 manufacturer's instructions. 

 
 D. Where exact location of surface-mounted cabinets and bracket-mounted fire 

 extinguishers is not indicated, locate as directed by Architect. 
 
3.2 IDENTIFICATION: 
 

 A. Identify existence of fire extinguisher in cabinet with lettering spelling "FIRE 
 EXTINGUISHER" applied to door by Silk Screen Process.  

 
END OF SECTION 10522 
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SECTION 10800 – TOILET ACCESSORIES 
 
1.0 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 of this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A.  Extent of each type of toilet accessory is indicated on drawings and schedules. 
 

B.  Types of toilet accessories required include the following: 
 

1. Paper towel dispenser and waste receptacle - stainless steel 
2. Toilet tissue dispenser - stainless steel  
3. Grab bars - stainless steel  
4. Robe hook - stainless steel 
5. Sanitary napkin disposal – stainless steel  
6. Baby changing stations  

 
C.  Mirrors are specified in Section "Glass and Glazing". 

 
1.3 QUALITY ASSURANCE: 
 

A. Inserts and Anchorages:  Furnish inserts and anchoring devices which must be set in concrete or 
built into masonry; coordinate delivery with other work to avoid delay. 

 
B. Accessory Locations:  Coordinate accessory locations with other work to avoid interference and 

to assure proper operation and servicing of accessory units. 
 
1.4 SUBMITTALS: 
 

A. Product Data:  Submit manufacturer's technical data and installation instructions for each toilet 
accessory. 

 
B. Samples:  Submit full-size samples of units to Architect for review of design and operation. 

Acceptable samples will be returned and may be used in the work. 
 

C. Setting Drawings:  Provide setting drawings, templates, instructions, and directions for 
installation of anchorage devices and cut-out requirements in other work. 

 
2.0 PART 2 - PRODUCTS    
 
2.1 ACCEPTABLE MANUFACTURERS: 
 

A. Manufacturers:  Subject to compliance with requirements, provide toilet accessories by one of the 
following: 

 
A & J Washroom Accessories. 
American Specialties, Inc. 
Bobrick Washroom Equipment, Inc. 
Bradley Corporation. 
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Hallmack-Nutone/Div. Scovill. 
McKinney/Subsidiary Kidde, Inc. 
Parker-Scovill. 
Watrous, Inc. 

 
2.2 MATERIALS, GENERAL: 
 

A. Stainless Steel:  AISI Type 302/304, with polished No. 4 finish, 22 gage (.034") minimum, unless 
otherwise indicated. 

 
3.0 PART 3 - EXECUTION 
 
3.1 INSTALLATION: 
 

A.    Install toilet accessory units in accordance with manufacturers' instructions, using fasteners 
which are appropriate to substrate and recommended by manufacturer of unit. Install units 
plumb and level, firmly anchored in locations and at heights indicated. 

 
3.2 ADJUSTING AND CLEANING: 
 

A.  Adjust toilet accessories for proper operation and verify that mechanisms function smoothly. 
Replace damaged or defective items. 

 
B. Clean and polish all exposed surfaces after removing temporary labels and protective coatings. 

 
END OF SECTION 10800 
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SECTION 15100 - MECHANICAL GENERAL REQUIREMENTS 

 
 
PART 1 - GENERAL 
 
1.01 CONDITIONS AND REQUIREMENTS 
 

A. The General Conditions, Supplementary Conditions, and Division-1, General Requirements apply to this 
section. 

 
1.02 GENERAL PROVISIONS 
  

A. The contract drawings indicate the extent and general arrangement of the work.  The Contractor shall be 
responsible for installing the proposed systems as indicated, without violation of applicable codes, 
standards, or specification requirements.  The Contractor is also responsible for coordinating the 
installation and operation of these systems with the other sections of this specification to provide a 
complete and operable system.  Equipment, piping, and ductwork arrangements shall fit the space as 
indicated and shall allow adequate and approved clearance for entry, servicing and maintenance.  Detailed 
drawings of any proposed departures due to actual field conditions shall be submitted to the Architect for 
approval.  All work shall conform to the requirements of the referenced publications and as specified 
herein.  

  
1.03 CONFORMANCE WITH AGENCY REQUIREMENTS   
 

A. Where materials or equipment are specified to conform to requirements of the Underwriters' Laboratories, 
Inc., Factory Mutual Systems, Air Conditioning and Refrigeration Institute, Air Diffusion Council, 
American Society of Heating, Refrigerating and Air Conditioning Engineers, or the Air Moving and 
Conditioning Association, Inc., the Contractor shall submit proof of such conformance.  The label or 
listing of the specified agency will be acceptable evidence.  In lieu of the label or listing, the Contractor 
may submit a written certificate from any approved, nationally recognized testing organization adequately 
equipped and competent to perform such services, stating that the items have been tested and that the 
units conform to the requirements, including methods of testing, of the specified agency.  Where 
equipment is specified to conform to requirements of the ASME Boiler and Pressure Vessel Code, the 
design, fabrication, and installation shall conform to the code in every respect.  

  
1.04 CAPACITIES   
 

A. Capacities of all equipment and material shall be not less than those indicated, nor exceed maximum 
values shown on the drawings.  Physical dimensions of equipment shall be verified against contract 
documents to ensure manufacturer=s maintenance space is available.  

 
1.05 EQUIPMENT INSTALLATION   
 

A. Necessary supports shall be provided for equipment, appurtenances, pipe, and ductwork as required.  
Isolation vibration units shall be provided to minimize the intensity of vibration transmission to the 
building structure where required.  

  
1.06 ELECTRICAL WORK   
 

A. Electric-motor-driven equipment specified herein shall be provided complete with motors and controls.  
Electric equipment and wiring shall be in accordance with Division 16000, "Electrical Work".  Electrical 
characteristics shall be as indicated.  Each motor shall be of sufficient capacity to drive the equipment at 
the specified capacity without exceeding the nameplate rating of motor when operating at proper electrical 
system voltage.  Manual or automatic control and protective or signal devices required for the operation 
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herein specified and any control wiring required for controls and devices, but not shown on the electrical 
plans, shall be provided under this section.  

  
1.07 APPROVAL OF MATERIALS AND EQUIPMENT   
 

A. After notice to proceed and before purchasing, the Contractor shall submit to the Architect for approval, 
in five bound copies, a list of materials he proposes for the work.  Items to be submitted include, but are 
not limited to, the items listed in each individual section.  Partial submittals will not be acceptable and 
will be returned without review.  Submittals shall include the manufacturer's names, trade name, catalog 
model or number, nameplate data, size, layout dimensions, capacity, project specification and paragraph 
reference, applicable Federal, industry, and technical society publication references, and other information 
necessary to establish contract compliance of each item the Contractor proposes to furnish.  

    
1. Shop Drawings:  Drawings shall be a minimum of 8 1/2" x 11" in size, except as specified 

otherwise.  
     2. Manufacturer's Data:  Submittals for each manufactured item shall be manufacturer's descriptive 

literature of cataloged products, equipment drawings, diagrams, performance and characteristic 
curves, and catalog cuts.  All equipment selections shall be clearly marked with name 
designations shown on drawings (i.e., AHU-1, HPU-2, etc.).  

  3. Delivery and Storage:  Equipment and materials shall be carefully handled, properly stored, and 
adequately protected to prevent damage before and during installation, in accordance with the 
manufacturer's recommendations and as approved by the Architect.  Damaged or defective items, 
in the opinion of the Architect, shall be replaced.  

       4. Cataloged Products:  Materials and equipment shall be cataloged products of manufacturers 
regularly engaged in production of such materials or equipment and shall be manufacturer's latest 
design that complies with the specification requirements.  Materials and equipment shall 
duplicate items that have been in satisfactory commercial or industrial use at least 2 years prior to 
bid opening.  Where two or more items of the same class of equipment are required, these items 
shall be products of a single manufacturer; however, the component parts of the items need not 
be the products of the same manufacturer.  

  
1.08 NAMEPLATES   
 

A. Each major item of equipment shall have the manufacturer's name, address, serial and model numbers on 
a plate securely attached to the item.  

  
1.09 VERIFICATION OF DIMENSIONS   
 

A. The Contractor shall visit the premises to thoroughly familiarize himself with all details of the work and 
working conditions and verify all dimensions in the field, and shall advise the Architect of any 
discrepancy before performing any work.  The Contractor shall be specifically responsible for the 
coordination and proper relation of his work to the building structure and to the work of all trades.  

 
1.10 DRAWINGS   
 

A. Because of the scale of the drawings, it is not possible to indicate all offsets, fittings, and accessories that 
are required.  The Contractor shall carefully investigate the structural and finish conditions affecting his 
work and he shall furnish fittings, offsets, transitions, unions, etc., as may be required to meet such 
conditions at no additional cost to the Owner.  

  
1.11 CUTTING AND REPAIRING   
 

A. The work shall be carefully laid out in advance and no excessive cutting of construction will be permitted. 
 Damage to building, piping, wiring, or equipment as a result of cutting for installation shall be repaired 
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by mechanics skilled in the trade involved at no additional expense to the Owner.  
 
1.12 SAFETY REQUIREMENTS   
 

A. Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and other rotating parts located so that 
any person can come in close proximity thereto shall be fully enclosed or properly guarded.  
High-temperature equipment and piping so located as to endanger personnel or create a fire hazard shall 
be properly guarded or covered with insulation of a type as specified herein.  Items such as catwalks, 
ladders, and guard rails shall be provided where required for safe operation and maintenance of 
equipment.  

  
1.13 MANUFACTURER'S RECOMMENDATIONS   
 

A. Where installation procedures or any part thereof are required to be in accordance with the 
recommendations of the manufacturer of the material being installed, printed copies of these 
recommendations shall be furnished to the Architect prior to installation.  Installation of the item will not 
be allowed to proceed until the recommendations are received.  Failure to furnish these recommendations 
can be cause for rejection of the material.  

  
1.14 PAINTING   
 

A. At the completion of all work, all equipment on this project shall be checked for damage, and any factory 
finished paint that has been damaged shall be repaired to match the adjacent areas.  Any metal or 
especially covered areas that have been deformed shall be replaced with new material and repainted to 
match adjacent areas.  Painting of new work shall be as specified herein.  

  
1.15 FINAL CLEANUP   
 

A. At the completion of all work, all equipment on the project shall be checked and thoroughly cleaned, 
including coils, plenums, under equipment, and any and all other areas around or in equipment.  Any 
filters used during construction shall be replaced with new filters during final cleanup.  

 
1.16 OPERATING AND MAINTENANCE INSTRUCTIONS   
 

A. Bound Instructions:  Three (3) complete sets of instructions containing the manufacturer's operating and 
maintenance instructions for each piece of equipment shall be furnished to the Architect before the 
contract is completed.  Each set shall be permanently bound and shall have a hard cover.  The following 
identification shall be inscribed on the covers:  The words "Operating and Maintenance Instructions", the 
name and location of the building, the name of the Contractor and the contract number.  Flysheet shall be 
placed before instructions covering each subject.  The instruction sheet shall be approximately 8 1/2" x 
11", with large sheets of drawings folded in.  The instructions shall include, but shall not be limited to, 
the following:  

  
1. Approved wiring and control diagrams, with data to explain the detailed operation and control of 

each component.  
2.  A control sequence describing start-up, operation and shutdown.   
3. Operating and maintenance instructions for each piece of equipment, including lubrication 

instructions.  
   4.  Manufacturer's bulletins, cuts and descriptive data.  
   5. Parts lists and recommended spare parts.  
 
END OF SECTION 15100. 
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SECTION 15200 - TESTING AND BALANCING AIR DISTRIBUTION SYSTEMS 

 
 
PART 1 - GENERAL 
 
1.01 GENERAL REQUIREMENTS 
 

A. The General Conditions, Supplementary Conditions and Division 1, General Requirements, apply. 
 
1.02 QUALITY ASSURANCE 
 

A. Testing Agency: 
 

1. Submit name, address, and qualifications of testing agency to Architect for approval prior to start 
of testing. 

 
2. All system adjustments, test and balances are to be performed by a company regularly and 

exclusively engaged in this work.  Agency shall be a member in good standing of the Associates 
Air Balance Council (AABC). 

 
3. Procedures shall be as outlined in the AABC Publication “National Standards for Total System 

Balance,” 6th edition (2002). 
 
1.03 SUBMITTALS 
 

A. Test Reports:  After completion, submit three (3) certified copies of test and balance report to the 
Architect for review and as a project record document. 

 
1.04 JOB CONDITIONS 
 

A. Commencement of Test:  Do not begin balancing until the systems have been completed and are in full 
working order, or at the direction of the Architect, place any part thereof in operation for the purpose of 
balancing. 

 
B. Plans and Data:  Furnish the balance agency one (1) complete set of all approved up-to-date mechanical 

plans and shop drawings of all cooling, heating and air distribution equipment. 
 
1.05 FIELD QUALITY CONTROL 
 

A. Performance Data:  Record the following data and submit to the Architect. 
 

1. Leak test all duct systems and submit results to Architect.  Testing procedure shall conform to 
AABC and leakage rate shall not exceed their recommendations. 

 
2. Air Volumes and Velocities:  Determine and tabulate at each grille, diffuser, louver, outside air 

intake, etc., and adjust dampers, control devices and fan drives to obtain the indicated air 
quantities.  Adjust or modify each supply grille and diffuser distribution pattern as required to 
maintain air motion, noise level and temperature variations within acceptable limits throughout 
each space.  Clearly and permanently mark all dampers at final setting for reported air balance. 
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3. System Component Capacity:  Record and calculate all data necessary to demonstrate capacity 
under actual operating conditions, and adjust dampers, valves, control valves and machine drives 
to obtain a suitable operating balance for each system.  Record data for each item of equipment 
simultaneously with data from all associated equipment together with coincident outside air dry 
bulb temperatures to permit evaluation of total system performance.  Data to include the 
following: 

 
a. Supply, return and outside air quantities for each air conditioning and ventilation system. 
b. Air volumes and velocities for each fan, cooling coil and air cleaning assembly. 
c. Entering and leaving air dry bulb and wet bulb temperature for each cooling and heating 

coil.  Leaving dew point for each cooling coil. 
d. Static pressures for all air handling units and major fans. 
e. Actual voltage and current input for each motor. 
f. Test and adjust each diffuser grille, and register within 10 percent of design 

requirements.  Test and record temperature rise, voltage, and current across duct heaters. 
 

4. In readings and test diffusers, grilles and registers include required fpm velocity and test fpm 
velocity, and required cfm and test cfm after adjustments. 

 
1.06 TEMPERATURE CONTROLS 
 

A. Set adjustments of all controllers to operate as indicated.  Make four hour temperature traverse of each 
area or zone.  Provide testing agency personnel with instruments to verify reports to Architect. 

 
1.07 FINAL TEST 
 

A. At conclusion of testing agency's work, demonstrate to the Architect that the equipment is mechanically 
sound, that the systems deliver the rated output without objectionable noise, distress or vibration, and that 
the temperature controls are functioning properly. 

 
 
END OF SECTION 15200. 
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SECTION 15400 - PLUMBING 
 
 

PART 1 - GENERAL 
 
1.01 SCOPE OF WORK 
 

A. The work to be performed under this section of the Specification shall include all labor, materials, 
equipment, transportation, construction, facilities, and incidentals necessary for the proper execution 
and completion of all Plumbing work as shown and indicated on the Contract Drawings, and/or 
specified herein with the intent that the installation shall be complete in every respect and ready for 
use. The work required under this section of the specification shall include specifically, but is not 
limited to the following: 

 
B. Cold water piping and connections to new fixtures as shown or indicated on the drawings. 
 
C. Hot water supply piping including connections to new fixtures as shown or indicated on the 

drawings.  
 
D. A system of sanitary soil, waste, and vent piping including connections to existing services, and new 

fixtures as shown or indicated on the drawings. 
 
E. A system of thermal insulation for all new potable water piping. 
 
F.  All fixtures and equipment as herein after specified, completely installed and operational. 
 
G.  All necessary cutting and/or core drilling to install plumbing systems in this section. 

 
1.02 RELATED DOCUMENTS 

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

and Division 1 specification sections apply to work specified in this section 
 

1.03 GUARANTEE 
 
 A.  All materials and equipment provided and/or installed under this section of the specifications shall 

be guaranteed for a period of one year from the date of acceptance of the work by the Owner.  
Should any trouble develop during this period due to defective materials or faulty workmanship, the 
Contractor shall furnish all necessary labor and materials to correct the trouble without any cost to 
the Owner.  Any defective materials or inferior workmanship noticed at the time of installation 
and/or during the guarantee period shall be corrected immediately to the satisfaction of the architect. 

 
1.04 CODES AND REGULATIONS 
 

 A. All work performed under this section shall conform with all local governing regulations, and in case 
of conflicting requirements, the most stringent shall apply.  Minimum requirements shall be the 
Florida Building Code.  All electrically operated equipment specified in this section shall comply 
with the National Electrical Code. 

 
 B. Should it be found that any part of the work shown or specified is not in accordance with local 

regulations, the Architect shall be so advised at the time of bidding and all work installed as required 
to meet the local codes. 

 
 



  

St. Andrew School                                                       Plumbing      15400-2 

 C. The Contractor shall comply with the latest revisions of all county, district, municipal, or local 
building codes, interpretations, buildings permits to include but not be limited to: 

 
 2017 Florida Building Code 
 2017 Florida Fuel Gas Code 
 2017 Florida Mechanical Code 
 2017 Florida Plumbing Code 
 NFPA-101 - Life Safety Code 
 Local Municipal Codes 
 2014 National Electrical Code  (NFPA 72) 

  
1.05 FEES AND PERMITS 
  
 A. The Plumbing Subcontractor shall obtain and pay for all permits, fees for inspection, and other 

charges that may be necessary for fully completing the work.  The Plumbing Subcontractor shall 
make all necessary tests required by City, County, or State authorities, legal regulations, and/or the 
Architect, and return to the Architect any certificates of approval issued in this district for plumbing 
work, etc. signed by the inspector in charge of each particular part of the work. 

 
1.06     RECORD DRAWINGS 
 

A. Contractor shall keep a set of released for construction drawings on site at all times and log all 
changes made during construction period.  No deviations from the drawings and specifications shall 
be made without full knowledge and consent of the Architect.  Record drawings shall show 
dimensions, locations, and depth of all buried and concealed piping, plugged outlets, and equipment, 
and shall keep up-to-date.  No plumbing progress payments will be approved unless as-built 
drawings are up-to-date.  Upon completion of work, construction as-built drawings shall be turned 
over to the Architect. 

 
1.07     COOPERATION 
 

A. The Contractor shall lay out and proceed with his work so that this work will be executed in 
harmony with all other contractors and trades on the job. 

 
1.08     VISITING THE PREMISES 
 

A. The Contractor, before submitting his bid on the work, must visit the site and familiarize himself 
with all existing conditions.  As a result of having visited the premises, the Contractor shall be 
responsible for the installation of the work as it relates to such existing conditions.  The submission 
of a bid will be considered an acknowledgment on the part of the bidder of his visitation to the site. 

 
1.09     VERIFICATION OF CONTRACT DRAWINGS 
 

A. The drawings and specifications are intended to cooperate.  Any materials, equipment, or systems 
related to this section and exhibited on the architectural and plumbing drawings, but not mentioned 
in the specifications are to be executed to the intent and meaning thereof, as if it were both 
mentioned in the specification and set forth on the drawings.   Where the Contractor finds the 
specification and/or drawings to be in conflict or where they are not clear, same shall be brought to 
the attention of the Architect prior to submitting a bid. 
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B. The plans indicate the general arrangement of the existing utilities.  The locations of piping are 
approximate for clarity.  Exact locations shall be determined in the field by the Contractor.  In the 
event it should become necessary to change the locations of any work due to building construction, 
etc., the Contractor shall secure the approval of the Architect before making the changes.  Any 
changes approved by the Architect shall be made without added cost to the Owner.  Under no 
circumstances shall the sizes indicated on the drawings be changed without securing written 
approval of the Architect. 

 
C. The drawings are diagrammatic and do not necessarily show or indicate all fittings, offsets, and 

accessories which may be required.  The Contractor shall carefully investigate the structural and 
finish conditions affecting all his work as well as the operational requirements of each system and 
shall arrange such work accordingly, furnishing such fittings, etc., as may be required for the proper 
and efficient functioning of each system.  No unnecessary or unauthorized offsets will be permitted. 

 
1.10    WORKMANSHIP 
 

A.  All workmanship performed under this section shall be executed in a first class manner in 
accordance with the best practices of the trade.  The Architect reserves the right to accept or reject 
workmanship and determine when the Contractor has complied with the requirements herein 
specified.  Only competent mechanics skilled in their respective trades shall be employed by the 
Contractor. 

    
1.11 RESPONSIBILITY OF BIDDER 
 

A.  Each bidder shall visit the site of the proposed work and fully acquaint himself with conditions 
relating to the construction requirements so that he may fully understand the facilities, difficulties 
and restrictions contingent upon the execution of the work under this contract.  The failure or 
omission of any bidder to receive or examine any form, instrument, addendum or other document 
shall in no way relieve any bidder from his obligations with respect to his bid or the contract. The 
submission of a bid shall be taken as prima fascie evidence of compliance with this paragraph and 
that he has included in his proposal every item of cost necessary for a complete installation of air 
conditioning, heating and ventilation operations strictly as planned, specified, and intended. 

 
1.12     NOISE AND VIBRATION 
 

A. This Contractor shall be held responsible for elimination of all noises or vibrations transmitted to 
occupied areas from equipment which he may install.  This applies particularly to vibration and 
noises in piping.  He shall furnish and install water hammer arrestors, flexible connectors for piping, 
etc., as may be necessary to provide a functionally safe piping system. 

 
1.13     SUBMITTAL DATA 
 

A. Materials and equipment schedules shall be submitted as soon as practicable, but not later than 30 
days after the date of award of contract, and before commencement of installation of any material or 
equipment.  A complete schedule of the material and equipment proposed for installation shall be 
submitted in proper binders (3-ring or fastener type), properly marked for approval by the Architect.  
The schedule shall include catalogs, cuts, diagrams, drawings, specifications and such other 
descriptive data as may be required by the Architect.  The schedule and supplementary data shall be 
submitted in six (6) copies, and approval obtained.  All materials required to be submitted for 
approval under this section shall be submitted at one time.   

 
B. Partial submittals will not be considered.  Each item submitted shall be identified by its applicable 

drawing number. 
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C. Where equipment named as equivalent or approved equal are proposed for use by the Contractor, he 
shall be responsible to coordinate any changes with all trades affected. 

 
D. The following equipment and material shall be submitted for approval: 

 
1. Valves 
2. Cleanouts 
3. Access Panels 
4. Insulation 
5. Pumps 
6. Oil Holding Tank 
7. Plumbing fixtures, including traps, supplies, and carriers 
8. Water Hammer Arrestors 
9.  Floor Drains 
10.  Trap Primers 

 
1.14     START-UP SERVICE 

 
A. The Contractor shall put all items installed under this section into operation and shall instruct the 

Owner's maintenance personnel in all points requiring service and maintenance.  Further, the 
Contractor shall make all adjustments and/or service requirements to said equipment during the first 
60 days of actual occupancy. 

 
1.15 PIPING 
 

A. Provide pipe sleeves through masonry construction, and install escutcheon plates around exposed 
piping in all rooms. 

   
B. Soil, waste and vent lines shall be Schedule 40 PVC-DWV in accordance with Commercial 

Standards CS272-65 or ASTM Standards D2665-68.  Soil, waste, and vent lines penetrating a fire 
rated wall or floor shall be service weight cast iron at the point of penetration only. 

 
C. All plastic pipe shall bear the NSF Seal of Approval, and such other markings as required by the 

aforementioned standards. 
 
D. Above slab cold water and hot water piping shall be Type "L" hard copper with sweated joints, using 

wrought fittings and non-corrosive flux.  Below slab cold water piping shall be type "K" soft copper 
tubing. 

 
 Waste piping serving within the first thirty feet of the dishwasher, pot sinks, floor drains inside the 

cooking area, or other areas where temperatures may be expected to exceed 140 degrees F  shall be 
Spears® LabWasteTM CPVC piping or equal. Soil, waste, and vent systems penetrating a fire rated 
wall or floor shall be cast iron soil pipe. Below grade installation of thermoplastic pipe shall be 
installed in accordance to the ASTM D 2321* standard. 

 * most current edition 
 
E. Where pipes pass through firewalls, fire partitions, or fire-rated floors, an approved UL Fire Seal 

shall be provided. System employed shall be assigned an approval number in accordance with 1990 
Fire Resistance Directory published by Underwriters’ Laboratories. 
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1.16 PIPE SUPPORT 
 

A. Hangers:  Support all suspended piping with clevis type hangers equal to Piping Technology and 
Products Fig. 83 spaced in accordance with IPC Table 308.5, or at 8'-0" o.c., whichever is less.  
Within the storm shelter area, the maximum hanger spacings shall be lessened to one-half the 
distance in accordance with IPC Table 308.5, or at 4’-0” o.c., whichever is less.  When attached to 
open-web bar joists, the hanger shall be supported from both chords at the same time.  The hanger is 
preferred to pass between the chords, not attached to the webbing member, and supported on top of 
the chords.  This is a concentric application.  Architect shall approve all methods of attachment of 
hangers to construction.  Hangers in contact with copper piping shall be copper, or copper plated.  

 
B. Vertical Support:  Steel bar base clamped to pipe or grip strut channel with offset clamps.  Support 

members to be of same material as supported material where possible. 
 
C. All anchorages shall be to studs or solid blocking built into the wall. No plumbing straps shall be 

used. 
 
1.17 PIPING PLACEMENT 
 

A. Place in most direct manner permitted by construction, free of unnecessary offsets, making changes 
in direction by means of standard fittings. 

 
B. Grade 2" waste lines 1/4" per foot and 3" and 4" waste lines 1/8" per foot for positive flow.  Secure 

all piping to structure. 
 

1.   Changes in direction of drainage pipe shall be made by means of suitable bends and 
branches of Y's and long sweeps.  Short radius quarter bends are prohibited.  Make no 

fittings are connected, use standard increasers and reducers of proper size.  Do not reduce 
size of drainage piping in direction of flow.  Drilling and tapping of house drains, soil waste 
or vent pipes, and use of saddle hubs and bands are prohibited. 

 
 Waste Arms:  Type "K" copper or IPS brass pipe typical; Alloy steel or IPS brass pipe at 

urinals. 
 
 Test Fittings:  Not shown on the drawings; provide where required for partial tests.  Provide 

test tees at base of all stacks. 
 
2.   Hand holes with brass ferrules and brass trap screws for cleanouts shall be placed at ends of 

soil and waste pipe and where otherwise shown on plans or as required on job.  Cleanouts to 
be brought flush with face of walls.  All threaded plugs shall be full size of pipe on which 
placed up to 4".  

 
 C. Soil Pipe:  Support to firm earth below floor slabs. 
 

1.   Changes in direction of drainage pipe shall be made by means of suitable bends and 
branches of Y's and long sweeps.  Short radius quarter bends are prohibited. 

2.   Connections of vertical soil pipe to all connections in horizontal soil pipe to be made by "Y" 
fittings. 

 
 D. Vent Pipes: 
 

1.   Main soil pipe stacks to be extended up through the building full size with increaser through 
roof per code. 
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2.   Connect branch vents into main stacks with connections not less than 4 feet above the 
highest fixture. 

3.   All vent stacks shall be connected at the bottom to main drainage system and all horizontal 
runs shall be graded so as to discharge all water or condensation. 

 
 E.  Water Piping:  Place supply pipes as shown or as directed in neat arrangement and parallel or at right 

angles to walls, joists, etc. 
 
       1. Place shock absorbers at each fixture group as recommended by manufacturer.  Shock 

absorbers shall be PDI certified. 
  2. Place valves on all water pipe risers and branch lines at point where risers and branch lines 

connect to main water lines. 
 
PART 2 – PRODUCTS 
 
2.01 WATER PIPING 
 
 A. All water piping, unless otherwise shown or specified shall be copper pipe Type L or K as specified 

having a wall thickness of not less than .035 inches.  It shall be clean, round, straight, and true to 
size, free from flaws and other defects. 

 
 B. All fittings on copper pipe shall be copper.  The pipe and fittings shall be thoroughly cleaned before 

inserting into the joint and then soldered with lead free solder. 
 
2.02  GAS PIPING 
 
 A. All piping above grade shall be Schedule 40 black steel ASTM 120.  Fittings shall be 150 pound 

black malleable screw pattern for all sizes 2" and smaller. 
 
 B. All piping shall be installed in accordance with NFPA recommendations, and the International Fuel 

Gas Code complete with all necessary appurtenances. 
 
 C. Horizontal piping shall grade with a slope of 1" on 40 feet-0" to drip legs at all low points as 

required.  Drips shall be provided at all low points and at bottom of risers.  Drips shall be same size 
as the piping where installed and shall be a minimum of 12" long. 

 
 D. Use ground joint unions in all screw piping joints. 
 
 E. Natural gas piping shall be painted yellow and labelled on 12’ centers. 
 
2.03 UNIONS 
 
 A. Unions shall be provided on inlet and outlet of all apparatus and equipment.  Where valves are 

adjacent to equipment, unions shall be between valves and equipment. 
 
 B. Unions in copper pipe shall be cast bronze, WOG pattern, ground joint, 150 psi type. 
 
 C. Unions in steel pipe shall be malleable iron, WOG female pattern brass seat, ground joint, 150 psi 

type. 
 
 D. Unions connecting dissimilar metals shall be dielectric type. 
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2.04 TRAP PRIMER DISTRIBUTION UNIT 
 
 A. A trap primer distribution system shall be equal to Precision Plumbing Products DU Series to serve 

fixtures.  Unit shall be installed per manufacturer's instructions. 
 
2.05 VALVES AND COCKS 
 
 A. Valves and cocks shall be installed where shown on the drawings, and/or where found to be 

necessary for proper operation of the system.  All branches from risers, all branches from mains, and 
all fixtures or equipment not having stops shall be provided with valves whether shown or not. 

 
 B. Angle or straightway chromium plated stops on the supplies to all fixtures accessible from the same 

room in which the fixtures are located. 
 
 C. All valves shall be the product of one manufacturer as cataloged by Milwaukee, Stockham, Crane, or 

Nibco. 
 
 D. For water piping, valves shall be equal to 125 psi SWP/200 psi WOG Nibco as follows: 
 

 1. Gate valves 1/2" to 3" = S-111. 
  2. Ball valves 1/2" to 2" = S-585. 

 3. Check valves 1/2" to 3" = S-413W. 
 
2.06 WALL HYDRANTS 
 
 A. Interior wall hydrants shall be encased, anti-siphon, automatic draining, keyed with nickel bronze 

face plate.  Mount flush with wall.  Wall hydrant shall be equal to Zurn Z-1330.  Coordinate wall 
thickness at installation location.  Adjust location as necessary to enclose piping within the wall. 

 
 B. Exterior wall hydrants shall be encased, anti-siphon, automatic draining, non-freeze, with nickel 

bronze faceplate, keyed hinged cover. Wall hydrant shall be equal to Zurn Z-1322-EZ.  Coordinate 
wall thickness at installation location.  Adjust location as necessary to enclose piping within the 
wall. 

 
2.07 THERMAL INSULATION WORK 
 
 A. All insulation work shall be performed by experienced insulation application mechanics thoroughly 

familiar with and experienced in the application of insulation materials.  All insulation materials 
shall be applied in accordance with manufacturer's published recommended methods.  Installation 
and finish of insulation materials shall meet with complete data for approval of materials and 
application methods as proposed for use.  All piping shall be pressure tested and all surfaces shall be 
thoroughly cleaned before covering is applied.  Insulation materials, including sealer, adhesive, 
finished, etc., shall meet NFPA Standards with regard to flame spread and support of combustion. 

 
 B.  All domestic cold water piping and all hot domestic water piping less than 1-1/2” in diameter shall 

be covered with 1" thick heavy density fiberglass sectional pipe insulation equal to Owens Corning 
Fiberglass 25 ASJ/SSL, excluding piping below grade or chromium plated fixture connections. All 
hot domestic water piping 1-1/2” in diameter or larger shall be covered with 1-1/2" thick heavy 
density fiberglass sectional pipe insulation equal to Owens Corning Fiberglass 25 ASJ/SSL, 
excluding piping below grade or chromium plated fixture connections. All piping inside masonry 
walls shall be insulated; no exceptions. Armaflex type insulation shall be allowed only before 
building is dried-in in those locations which will be inaccessible for the installation of the 
aforementioned fiberglass insulation. All exposed hot and cold water piping shall be labelled as 
required by ASME A13.1. 
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 C. Fittings for the above shall be insulated with premolded fitting insulation of the same material and 
thickness as the adjacent insulation and shall be covered with a premolded plastic (PVC) vapor 
barrier and sealed with vapor barrier lagging adhesive.  Covering adjacent to unions and other points 
of termination shall be finished with the plastic material neatly beveled. 

 
 D. It shall be the responsibility of the insulation subcontractor to coordinate hanger locations and 

prevent crushing or breaking finishes.  Provide saddles with blocking as necessary. 
 
 
 E. Contractor shall insulate hot water supply assembly and P-Trap assembly with insulation kit equal to 

Brocar or Trubro on handicapped lavatories. 
 
2.08 FLOOR, WALL, AND CEILING PLATES 
 
 A. Nickel plated floor, wall, and ceiling plates shall be provided on all pipes passing through floor, 

ceiling, or partition.  Nickel or chromium plated escutcheons shall be provided on all fixture 
supplies. 

  
2.09 PLUMBING FIXTURES AND EQUIPMENT 
 
 A. Provide roughing-in for and connect to supply lines, waste and vent lines, all equipment, fixtures, 

drains, etc., specified herein or in other sections of the specifications which require such 
connections. 

 
 B. Provide stops in hot and cold water connections to each fixture, equipment items, etc.  Where not 

otherwise specified, stops shall be same as specified hereinbefore for ball valves.  Provide deep 
escutcheon on all sinks and lavatories where waste pipe goes into wall. Anchor all supplies from 
wall securely within wall construction. 

 
 C. Provide stops for all fixtures. Traps for all fixtures shall be 17- gauge chromium plated brass. 
 
 D. Plumbing fixtures shall be equal to Kohler, American Standard, Zurn, Acorn, Bradley, Crane, Just, 

or Elkay.  Faucets and valves shall be equal to Sloan, Zurn, Delta, American Standard, Kohler, Just, 
Fiat, or T&S Brass.  No others will be accepted. 

 
E. Plumbing fixtures shall be as follows: 

 
P-1 WATER CLOSET:  Kohler K-96053 elongated standard height bowl, floor mounted, floor 

outlet, 1.6 gpf flush valve type with Sloan Royal 111 flush valve.  Provide Olsonite 10SSC 
white open front seat (less cover) and two bolt caps. 

 
P-1A HANDICAP WATER CLOSET:  Kohler K-96057, 16-5/8" bowl rim height elongated bowl, 

floor mounted, floor outlet, 1.6 gpf flush valve type with Sloan Royal 111 flush valve.  
Provide Olsonite 10SSC white open front seat (less cover) and two bolt caps.  Install per 
ADA requirements. 

    
P-2 URINAL:  Kohler K-4960-ET, wall hung, vitreous china with Sloan Royal 186 -1.0 flush 

valve and Zurn Z1222 wall carrier. 
        
P-2A HANDICAP URINAL:  Kohler K-4960-ET, wall hung, vitreous china with Sloan Royal 

186-1.0 flush valve and Zurn Z1222 wall carrier.  Mount fixture in compliance with ADA 
for handicap use. 
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P-3  LAVATORY:  Kohler K-2005, 20" x 18" wall hung vitreous china with Delta 505 single 
lever faucet and grid waste.  Bowl depth not to exceed 5-1/2”.  Provide 1-1/4", 17-gauge P-
Trap, flexible supplies equal to Brasscraft, stops, Leonard model 170 thermostatic mixing 
valve, and Zurn Z1231 concealed arm carrier.  Provide insulation kit on all exposed piping. 

 
P-3A HANDICAP LAVATORY:  Kohler K-2005, 20" x 18" wall hung vitreous china with Delta 

505 single lever faucet and grid waste.  Bowl depth not to exceed 5-1/2”.  Provide 1-1/4", 
17-gauge P-Trap, flexible supplies equal to Brasscraft, stops, Leonard model 170 
thermostatic mixing valve, and Zurn Z1231 concealed arm carrier.  Install per ADA 
requirements.  Provide insulation kit on all exposed piping. 

 
P-4 WATER COOLER:  Dual type, wall mounted, barrier free, Elkay EZSTL8C with 17-gauge 

P-Trap and rough brass stop.  Provide with Zurn Z-1225-BL floor-supported plate carrier 
and mount in compliance with ADA for handicap use. 

 
P-4A   WATER COOLER:  Dual type, wall mounted, barrier free, Elkay EZSTL8WSLK with 17-

gauge P-Trap and rough brass stop.  Provide with Zurn Z-1225-BL floor-supported plate 
carrier and mount in compliance with ADA for handicap use.  Unit to have bottle-filling unit 
on lower side. 

 
P-5 JANITOR'S SINK:  Kohler K-6714 wall mounted enameled cast iron sink with K-6672 2" 

p-trap. Provide with Kohler K-8907 splash mounted utility faucet. Provide vacuum breaker, 
flexible supplies and stops, and Zurn Z1231 concealed arm carrier. Provide insulation kit for 
all exposed piping. Wall hydrant shall be equal to Zurn Z1325 or J.R.Smith 5560QT. 
Coordinate wall thickness at installation location. Adjust location as necessary to enclose 
piping within the wall.  

 
2.10 CLEANOUTS 
 
 A. Provide in cast iron sanitary piping at all changes in direction at ends of branches, at intervals not 

exceeding 40' on straight runs, and elsewhere as shown.  Cleanouts shall be full opening type 
completely accessible.  Size same as lines in which they occur, but not larger than 4".  Tees and 
extensions shall be of same weight as pipe.  Plugs shall be countersunk type.  Catalog numbers from 
Josam or approved equal. 

 
 B. Outside cleanouts to grade shall be brought up flush with finished grade and installed in 18" x 18" x 

6" concrete pad, cleanout plug shall be countersunk. 
 
 C. In Tile Floors:  56030-2, adjustable, cast iron body with ABS plug and satin finished square 

scoriated Nikaloy top; where soft tile occurs, provide 56030-12-2 recessed square Nikaloy cover. 
 
 D. In Concrete Floors:  58190, adjustable head, cast iron head and ferrule with ABS plug, round loose 

set scoriated tractor cover. 
 
 E. In Outside Line:  58190 cast iron head and ferrule with ABS plug.  Terminate at grade or pavement 

in 18" x 18" x 6" concrete pad with tooled edges. 
 
 F. In Finished Walls:  58790 cast iron cleanout tee with ABS plug and stainless steel wall plate cover.  

Where distance from plug to finish wall will exceed 4", provide 58710 extend cover from sanitary 
tee to bring plug within 4". 

 
 G. In Quarry Tile Floors:  56040-13-1, adjustable cast iron head and ferrule, ABS plug and round brass 

terrazzo cover and rim. 
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2.11 ELECTRIC WATER HEATERS 
 
 A. Provide electric water heater with high efficiency stainless steel sheathed elements which comply 

with ASHRAE Standard 90-75.  Water heaters shall have capacity as scheduled and shall be equal in 
all respects to Rheem-Ruud PowerPack ASME commercial electric water heaters.  Provide with 
auxiliary drain pan, T&P relief valve, expansion tank, thermometer on discharge piping, and vacuum 
breaker. 

  
 B. Provide Watts 100XL temperature and pressure relief valve, Watts N36 vacuum relief valve, 

galvanized drain pan, and 5-year warranty on tank.  See schedule for electrical characteristics. 
 C. Provide water heater with automatic time clock type controls to turn the system off when heated 

water is not required. 
 
2.12 GAS-FIRED WATER HEATERS 
 

A. The water heater shall have a minimum input rating and recovering capacity as scheduled on the 
drawings and shall be operated on natural gas. It shall have a storage capacity as scheduled. 

 
B. The tank shall be glass lined and shall be insulated with fiberglass insulation. The heater will also be 

equipped with multiple anodes for cathodic protection. Heater(s) shall be equipped with 1-1/2” npt 
water inlet and outlet openings. The heater(s) shall be constructed in accordance with ASME code, 
and the entire unit listed by Underwriters Laboratories. 

 
C. Heater(s) shall be equipped with a powered gas burner with electronic flame safeguard, intermittent 

electronic ignition, main and pilot automatic gas valves, redundant solenoid gas valve, gas pressure 
regulator, diaphragm switch for proof of boiler operation, and flame inspection port. 

 
D. Controls and other components shall include manual-reset high-temperature limit control, upper and 

lower thermostats, combination temperature and pressure gauge, low-water cutoff, CSA certified and 
ASME rated T&P relief vale, drain valve, and draft regulator. 

 
a. Provide water heater with automatic time clock type controls to turn the system off when heated 

water is not required. 
 
E. The heater(s) shall meet or exceed the thermal efficiency and/or standby loss requirements of the 

U.S. Department of Energy and current edition of ASHRE/IESNA 90.1. The tank shall have a 3-year 
limited warranty against failure. 

 
F. Water heater and boiler system design and installation must comply with all requirements of the 

State of Alabama “Boiler and Pressure Vessel Safety Act”. The accompanying Permit Request to 
Install Boiler or Pressure Vessel, and the Boiler and Pressure Vessel Inspection Report must be 
approved for each water heater of over 200,000 BTU or over 120 gallons. Each such water heater 
must also be ASME certified. Contact the chief boiler inspector, Alabama Department of Labor, for 
additional information. Upon completion of installation, the contractor shall arrange for the State of 
Alabama Boiler and Pressure Vessel Safety Division inspector to visit the job site for inspection and 
approval of the water heater installation. This must be done prior to the building being certified for 
occupancy. 
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PART 3 - EXECUTION 
 
3.01 COMPLETION OF WORK 
 

 A. This Contractor shall arrange for the installation of all equipment in order that it progresses along 
with the general construction of the building, and in no case shall be hold up other phases of the 
work due to the fact his equipment is not properly installed. 

 
3.02 TESTING 
  
 A. General:  Perform all tests in the presence of the Architect or his representative.  Test shall conform 

to local code requirements.  File copies of all test reports in duplicate to physical plant. 
 
 B. Soil, Waste, and Vent Systems:  Plug all openings, fill entire system with water to point of overflow 

and hold for at least one hour before inspection.  System must remain full during the test without 
leakage.  Each vertical stack with its branches may be tested separately, but any portion tested must 
have a 10' head.  Provide test tees and plugs for all tests as required. 

 
 C. Drainage and Vent Systems final test.  Fill all traps with water and then introduce into the entire 

system a pungent, thick smoke produced by one or more smoke machines.  When the smoke appears 
at stack openings on the roof, the stack openings shall be closed and a pressure equivalent to a one-
inch water column shall be held for a test period of not less than 15 minutes.  The plumbing 
contractor shall provide all materials, equipment and labor to perform this testing. 

 
 D. Water Supply System:  Test and secure acceptance of entire system before the piping or hot water 

heaters are otherwise concealed.  Test as follows:  Disconnect and cap all outlets to plumbing 
fixtures and all other equipment not designed for the full test pressure.  Fill the system with water; 
apply 150 psi hydrostatic pressure and hold until inspection is completed.  All piping throughout 
shall be tight under test.  Water piping shall remain under normal water pressure during construction 
where freezing conditions do not exist. 

 
3.03 DISINFECTION 
 
 A. Disinfect all domestic water piping in accordance with local health department guidelines. 
 
 
END OF SECTION 15400 
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SECTION 15510 - FIRE SPRINKLER SYSTEM 

 
 
PART 1 - GENERAL 
 
1.01 SCOPE OF WORK 
 

A. The Contractor shall furnish all labor, materials, tools, and equipment, and perform all work and services 
necessary for or incidental to the installation, complete, of the fire protection system which shall be 
completely coordinated with the work of all other trades.  All work shall be performed by an automatic 
sprinkler contractor licensed in the State of Florida who shall certify the complete installation. 

 
B. Although such work is not specifically shown or specified, all supplementary or miscellaneous items, 

appurtenances and devices incidental to or necessary for a complete and operable installation shall be 
furnished and installed as part of this work. 

 
C. The subcontractor for the fire sprinkler system shall include in the cost of the work, detail sprinkler 

system drawings, custom designed to the actual field conditions and the installation shall exactly match 
the drawings prepared.  Such sprinkler system design shall incorporate features to cause maximum 
insurance rating benefit to the Owner.  In addition, drawings shall be prepared per the requirements of 
NFPA 13.  Documents shall be signed and sealed by a professionally registered engineer and submitted 
for permitting.  

 
D.  Shop drawings shall be suitable for permitting and signed and sealed by a professional engineer registered 

in the State of Florida.  
 
1.02 DESCRIPTION OF WORK 
 

A. Work included in this section of the specifications shall consist generally of, but is not limited to, the 
following major systems or categories of work: 

 
The work includes the modification of an existing dry pipe system. Modifications require existing 
sprinkler heads to be removed and new sprinkler heads installed in new locations. New locations shall be 
determined subject to areas with new floor plans. It is intended the design, equipment, materials, 
installation and workmanship shall be in strict accordance with the required and advisory provisions of 
NFPA 13, except as modified herein.  System shall include all materials, accessories, and equipment 
necessary to maintain the existing automatic system which is complete and ready to use.  Design and 
install system to give full consideration to lighting blind spaces, piping, electrical equipment, ductwork, 
and all other construction and equipment to afford complete coverage in accordance with prevailing code 
requirements.  Devices and equipment for fire protection service shall be of an approved make and type 
listed by the Underwriters' Laboratories, Inc., or approved by the Factory Mutual System. 

 
1.03 SPRINKLER CODES AND STANDARDS 
 

A. Entire system shall be in accordance with the following codes and standards for the occupancy hazards as 
hereinbefore specified. 

 
B. Standards of the National Fire Protection Association:  Sprinkler Systems No. 13. 

 
C. Any special requirements of the building's Insurance Underwriter or IRA. 

 
D. Requirements of the fire inspection bureau having jurisdiction. 

 
E. Florida Building Code. 
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1.04 INSTALLATION 
 

A. Modify the fire protection system in accordance with this specification and as required by state and local 
governing codes.   

 
B. System modifications require piping and sprinkler heads to be relocated in designated areas of work.  

 
C. The Contractor shall conduct a flow test to insure available flow and pressure at point of connection. 

 
D. The system classification shall be for light hazard occupancy to protect the facility.  Should particular 

areas of the facility be classified other than as indicated coordinate with Engineer. 
 
1.05 SUBMITTALS 
 

A. Submit a 1/8" = 1'-0" minimum scale reproducible shop drawing in accordance with NFPA #13 to the 
Architect. Verify all clearances, lighting fixtures, piping, etc., at job site or from contract documents. 

 
B. Approval by Architect will be for general location only.  Approval by insurance carrier will be for specific 

recommendations which shall be strictly adhered to.  Where there is conflict between authority's 
recommendations and these drawings and specifications, recommendations by the authority shall govern.  

 
C. Submit to Architect for approval actual photographs or samples of all items of equipment which will be 

visible with the finished work. Include such items as sprinkler heads, etc. 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS SPECIFICATIONS 
 

A. All material and equipment shall be furnished by an established and reputable manufacturer.  All material 
and equipment shall be new, unused, and of first class construction designed and guaranteed to perform 
the service required and shall be approved by NFPA and UL. 

 
B. Above grade piping shall be black steel, Schedule 10 for sizes 2-1/2" and larger; ASTM A135.  Fittings 

shall be UL and FM approved mechanical couplings.  Piping 2" and smaller shall be Schedule 40 black 
steel with 175 lb. screw pattern fittings.  Provide thrust restraints where steel piping is connected to cast 
iron. 

 
2.02 PIPE HANGERS 
 

A. Pipe hangers shall be spaced in accordance with requirements of NFPA.  Hangers, hanger rods, inserts 
and clamps shall be constructed as approved by same and have zinc or galvanized coating.  Hangers shall 
be same type as specified in plumbing section. 

 
2.03 DRAINS 
 

A. Install approved drains at low points of all piping and elsewhere as required to permit complete drainage 
of system without disconnection of any piping.  Drain and test connections on end of sprinkler branches 
shall be piped to exterior of building. 

 
2.04 SPRINKLER HEADS 
 

A. Install sprinkler heads as required by NFPA No. 13.  Heads shall be rated for various temperatures and 
flows as determined by National Fire Protection Association.  In no case shall they be rated at more than 
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165F. 
 

B. Furnish spare sprinkler heads and wrench as required by NFPA and place in metal cabinet on job site 
where directed by Architect. 

 
C. Sprinkler heads shall be of type and operating temperature as required by specific location of installation. 

 Srinkler heads in finished areas with lay-in acoustical ceilings shall be recessed type covered by white 
metal plates.  Sprinkler heads in plaster or hard finished ceilings shall be semi-recessed with chromium 
plated finish.  Sprinkler heads shall be equal to those manufactured by Grinnel, Automatic Sprinkler or 
Viking. 

 
2.05 SPACE LIMITATIONS 
 

A. Route piping to avoid interferences with ducts, piping, lighting, etc.  Necessary offsets, crossover or other 
routing shall be provided to permit all systems to be installed in available space.  Offsets, crossovers, etc., 
are not shown on drawings.  Investigate mechanical, electrical, and architectural drawings to ascertain 
how work of other trades affect installation. 

 
PART 3 - EXECUTION 
 
3.01 TESTS AND INSPECTION 
 

A. Work included herein shall include all tests and inspections by State authority and/or local Fire Marshall 
and all permits or inspection fees connected therewith.  At completion of work and prior to acceptance by 
Owner, demonstrate complete operation of system including alarms. 

 
3.02 DRAWINGS 
 

A. Drawings are diagrammatic.  Field route all piping on job site.  All piping in finished spaces shall be run 
concealed. 

 
3.03 COORDINATION 
 

A. Sprinkler contractor shall coordinate with utility the requirements of pressure and water supply for 
satisfactory operation of this system. 

 
 
END OF SECTION 15510. 
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SECTION 15800 - HEATING, VENTILATION, AND AIR CONDITIONING 

 
PART 1 - GENERAL 
 
1.01 SCOPE OF WORK 
 
 A. The work consists of furnishing all labor, materials and incidentals necessary for a completely functional 

system.  In general, the work shall include, but not necessarily be limited to the following major 
components, products and materials. 

 
  Ductwork, Grilles, Registers and Diffusers 
  Temperature Controls 

Insulation Materials 
Split System Direct Expansion Heat Pump Units 
Packaged 100% Outdoor Aire Pretreatment Air Conditioning Units 
Fans (exhaust) 
Louvers 
Dampers 

 
1.02 CODES, FEES, PERMITS 
 
 A. The Contractor shall comply with all county, district, municipal, or local building code, interpretations, 

building permits and assessments of fees for building permits, and ordinances. 
 
 B. The Contractor shall obtain and pay for all required permits, inspections, and certificates of inspection.  

Certificates of inspection shall be delivered to the Architect upon completion of the job. 
 
 C. The Contractor shall comply with the latest revisions of all county, district, municipal, or local building 

codes, interpretations, buildings permits to include but not be limited to: 
 

ASHRAE, 2012 "HVAC Systems and Equipment" - Chapter 19, Duct Construction 
SMACNA Standards for Duct Construction 
Florida Building Code - 2017 
Florida Mechanical Code - 2017 
Florida Plumbing Code – 2017 
ASHRAE 90.1 
ASHRAE 62.1 
NFPA-90A (2015) - Installation of Air Conditioning and Ventilation Systems 
NFPA-101 (2015) - Life Safety Code 
Local Municipal Codes 

 
1.03 RESPONSIBILITY OF BIDDER 
 
 A. Each bidder shall visit the site of the proposed work and fully acquaint himself with conditions relating to 

the construction requirements so that he may fully understand the facilities, difficulties and restrictions 
contingent upon the execution of the work under this contract.  The failure or omission of any bidder to 
receive or examine any form, instrument, addendum or other document shall in no way relieve any bidder 
from his obligations with respect to his bid or the contract. The submission of a bid shall be taken as 
prima facia evidence of compliance with this paragraph and that he has included in his proposal every 
item of cost necessary for a complete installation of air conditioning, heating and ventilation operations 
strictly as planned, specified, and intended. 
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1.04 SUB-DIVISIONS OF WORK 
 
 A. Each sub-division of work includes furnishing and installing all materials to make that part of work 

complete, and shall comprise all auxiliaries, setting of equipment, sleeves through building construction 
where required and etc., all in complete coordination with General Contractor and in cooperation with 
other trades.  It is contemplated that all sub-divisions of work when completed will form a fully 
operational heating, air conditioning, and ventilation system for this project. 

 
1.05 DRAWINGS 
 
 A. The drawings for the Heating, Ventilating and Air Conditioning for this job are diagrammatic.  The 

Contractor shall make his own measurements at the site and in the building during construction and 
install the systems as the work progresses in such a manner that the equipment, piping, conduit, panels, 
and ductwork will fit into the finished space provided while maintaining headroom; and be neatly 
installed.  All equipment and its interconnecting piping, ductwork, conduit, etc., shall be provided. 

 
 B. Due to differences between various manufacturers, it is not practicable to show exact dimensions of units, 

nor to show or specify all minor details of equipment.  Contractor shall provide all valves, fittings and 
accessories as necessary for a complete installation, whether or not specifically mentioned or shown. 

 
 C. Equipment shall not be acceptable if operated in excess of the recommended and published ratings of the 

manufacturer. 
 
1.06 FOUNDATIONS 
 
 A. The Contractor shall furnish all special foundations and supports for equipment, ductwork and piping 

which he installs, and which are separate and distinct from building construction as shown by 
Architectural drawings. 

 
1.07 SAFETY PROVISIONS 
 
 A. Contractor shall be required at all times to perform his work in strict accordance with the Williams-

Steiger Occupational Health and Safety Act of 1970. 
 
 B. Equipment with any projecting or rotating parts shall be totally enclosed or properly guarded. 
 
1.08 NOISE AND VIBRATION 
 
 A. This Contractor shall be held responsible for elimination of all noises or vibrations transmitted to 

occupied areas from equipment which he may install.  This applies particularly to airborne noises in 
ductwork, vibration and noises in piping, and vibration from mechanical equipment transmitted through 
bases to building structure. 

 
 B. This Contractor shall furnish and install all flexible connectors for ductwork connected to motor driven 

equipment. 
 
 C. Contractor shall closely coordinate work for location of mechanical equipment and roof openings. 
 
1.09 CUTTING AND PATCHING 
 
 A. Mechanical subcontractors shall not do cutting and patching.  This work shall be performed only by the 

original contractor whose work was cut or patched.  No structural members may be cut, patched or 
disturbed without approval of the Architect. 
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 B. The Contractor shall be responsible for blocking out and sleeving all openings in floors, walls, and 
ceilings for new piping, ductwork, etc., before concrete is poured. 

 
1.10 RELATED WORK 
 
 A. The following items of material and labor incidental to or related to the work will be provided as follows: 
 
  1. Concrete forming and pouring, custom metal fabrication, painting, and general corrosion 

proofing and any other collateral work made necessary by the requirements of this section shall 
be performed by persons who are qualified in and specialize in that type of work or trade. 

 
1.11 MOTORS AND STARTERS 
 
 A. This Contractor shall be responsible for the furnishing in place of all electric motors required for the 

operation of all heating, ventilating and air conditioning equipment.  Electrical Contractor to provide all 
power wiring and conduit required for the operation of electrical motors as specified.  Electric motors 
shall be selected in sizes as required to properly operate the equipment furnished but in no case smaller 
than those indicated on Equipment Schedules.  Verify all electrical characteristics from electrical 
drawings before releasing motors for shipment.  Electric motors shall have a service factor of 1.15 and 
power factor in accordance with ASHRAE 90-75. 

 
 B. This Contractor shall furnish all magnetic motor starters required to operate heating, ventilating, and air 

conditioning equipment and turn over to the Electrical Contractor for installation.  All motor starters shall 
be provided with: 

 
   1 thermal overload per phase leg. 
 
   A 110 volt coil and a hand-off-automatic switch, if motors are subject to electrical interlock 

unless otherwise specified. 
 
 C. If equipment is provided with R.L.A. in excess of design conditions the Mechanical Contractor shall 

stand the expense of associated electrical changes. 
 
 D. It is the responsibility of the Mechanical Contractor to provide thermal overloads of the proper size as 

required by the actual motor nameplate amps.  Motor starters shall comply with the requirements of the 
latest edition of the National Electrical Code and the local utility service company. 

 
 E.  Enclosures:  Enclosures for starters and other controls equipment installed indoors may be NEMA 1.  

Outdoor enclosures shall be NEMA 4 or 4X of aluminum, stainless steel, or reinforced polyester resin 
construction. 

 
1.12 PAINTING 
 
 A. All equipment furnished without factory paint or galvanized finish shall be thoroughly cleaned and given 

a prime coat, then a finish coat of paint in a color as selected by Architect/Engineer.  Any equipment 
finish that is damaged or chipped, shall be spot painted to match existing surface.  Any miscellaneous 
metals used by this Contractor that are not galvanized shall be given two coats of paint in color specified 
by Architect.  Any rusty or corroded finishes shall be thoroughly cleaned and painted two coats of paint - 
one prime and one finish coat. 
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1.13 TESTS AND GUARANTEES 
 
 A. After completion of his work, and when the building is ready for occupancy, this Contractor shall operate 

the air conditioning or heating system for a period of two days.  During the tests, the Contractor shall 
adjust controls, outlets, etc. 

 
 B. The Contractor shall repeat operational sequence during heating and/or cooling season, whichever had not 

been subject to prior test period. 
 
1.14 SHOP DRAWINGS 
 
 A. Materials and equipment schedules shall be submitted as soon as practicable but not later than thirty (30) 

days after the date of award of contract, and before commencement of installation of any material or 
equipment.  A complete schedule of the material and equipment proposed for installation shall be 
submitted for approval.  The schedule shall include catalogs, cuts, diagrams, drawings, specifications and 
such other descriptive data as may be required by the Engineer.  All materials required to be submitted for 
approval under this section shall be submitted at one time. Partial submittals will not be considered.  They 
will be returned as "not approved". 

 
 B. Shop drawings shall be submitted for approval on the following items of equipment:  Subject drawings 

shall include all data pertinent to the performance and installation of all equipment. 
 

Air Distribution Devices - Grilles, Diffusers, Registers 
Temperature Controls 
Insulation Materials 
Split System Direct Expansion Heat Pump Units 
Packaged 100% Outdoor Aire Pretreatment Air Conditioning Units 
Exhaust Fans 
Louvers 
Dampers 

 
1.15 QUALITY OF MATERIALS AND EQUIPMENT 
 
 A. It is not the intent of these specifications to limit material and/or equipment selections to one 

manufacturer; however, the Engineer reserves the right to be the final and sole judge with regard to 
equals. 

 
 B. Approvals of equipment are based on capacities, equality of workmanship and components, or general 

and special construction features.  Approval of equipment does not relieve the Contractor of coordination 
responsibility with other trades.  Equipment shall fit within the physical space of equipment shown and 
have same general connection as that shown on drawings. Manufacturer’s required clearances shall be 
maintained for servicing and maintaining equipment. 

 
 C. Where equipment submitted varies from the general arrangement of that specified, Contractor shall 

submit detailed sheet-metal and equipment brochures.  Shop drawings shall indicate any and all sheet-
metal, electrical, piping and structural changes required to facilitate change.  Any and all additional costs 
incurred by changes will be borne by this Contractor. 

 
1.16 PRODUCT DELIVERY, STORAGE & HANDLING 
 
 A. Deliver distribution devices in individual wrappings to prevent damage to finish surface of device.  Store 

in a dry, protected area until installed.  After installation of devices, clean soiled surfaces. 
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PART 2 – PRODUCTS 
 
2.01  SINGLE WALL LOW PRESSURE DUCTWORK 
 
 A. The sizes, runs, and connections of ducts shall be as indicated.  Adhere to drawings as closely as possible. 

 The right is reserved, however, if required to meet structural or other interferences, to vary run and shape 
of ducts and offsets during progress of work, at no extra cost to the Owner.  Ductwork specified herein 
shall have rectangular cross section, unless otherwise indicated. 

 
 B. Materials - Methods of Construction:  Details of construction and materials not specified herein shall be 

in accordance with SMACNA Low Velocity and ASHRAE "Guide" recommendations.  Fabricate 
ductwork in workmanlike manner with airtight joints presenting smooth surface on inside, neatly finished 
on outside.  Seal all duct joints airtight with approved tape or mastic before insulation is applied.  
Construct ductwork air extractors, spin-in taps with air scoops, turning vanes, splitter dampers, etc., to 
ease air flow and balancing of air.  The joint between the trunk duct and any air extractor or spin-in tap 
shall be sealed with approved tape or mastic.  Unless otherwise indicated, where square elbows have to be 
used, provide fixed deflectors.  Construct, brace and support ducts in manner that they will not sag or 
vibrate to any perceptible extent when fans are operating at maximum speed and capacity.  Ductwork 
shall be galvanized sheet steel unless otherwise specified.  Distance between joints of any size duct shall 
not exceed 8'. 

 
 C. Sheet metal gauges for rectangular duct construction shall be: 
 

Steel U.S. 
Std. Gauge 

Maximum Size 
Inches Type of Transverse Joint Conn. Bracing 

24 up to 12 S-Drive, pocket or bar clips on 
7"-10" centers None 

24 13 to 24 S-Drive, pocket or bar clips on 
7"-10" centers None 

24 25 to 30 A-Drive, pocket or bar clips on 
7"-10" centers 

1x1x1/8" 
angle 

20 30 and greater S-Drive, pocket or bar clips on 
7"-10" centers 

1x1x1/8" 
angle 

 
 D. Duct Support:  Support horizontal ducts with hangers spaced not more than 8' apart, place hangers at 

changes in directions.  Use metal   strap hangers for ducts up to 30" wide, angle hangers for ducts over 
30" wide.  Make strap hangers 1" by 16-gauge minimum, extended down both sides of duct and turn 
under bottom 2" minimum, fasten sides and bottom with sheet metal screws. 

  
 E. Provide flexible duct connectors between ducts and air handler.  Connectors shall be constructed of 29 

ounce, fire resistant, neoprene-coated fiberglass approximately 6" wide, bordered by crimping to sheet 
metal and fastened to ducts with screws not more than 2" on centers.  Connection shall meet pressure 
classification of duct system used.  Acceptable manufacturers shall be Ductmate, DuroDyne, or FanAir. 
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  F. Flex duct runouts to air devices shall be the acoustical insulated type with mechanical lock helix. Flex 
duct shall have factory wrapped, fiberglass insulation and fire retardant, reinforced metalized aluminum 
vapor barrier.  Helix shall be corrosion resistant galvanized steel, formed and mechanically locked to 
fabric.  Flexible duct shall have a CPE inner film liner.  Ductwork shall be in accordance with UL 181.  
Flexible duct shall have a working pressure of up to 6" w.g. positive pressure (thru 16" diameter).  
Operating temperature shall be from -20 °F to 200 °F.  Flame spread shall be less than 25 and smoke 
developed rating shall be less than 50.  Ductwork shall have a minimum insulating value of R=6.0.  
Maximum length shall be limited to 8'-0". Where branch duct runouts exceed 8’0” in length install round 
snap-lock duct from trunk duct take-off to within 8’0” of air device as required for flex duct connection. 
Flexible duct shall be Flexmaster Type 9M or equal.  Fabric type duct supports are not acceptable. 

 
 G. Spin-in fittings for connecting flex duct run-outs to trunk duct shall be Air-Trac, Flexmaster, Ductmate, 

or approved equal.  Fitting shall have a balancing butterfly damper and air extractor.  Provide minimum 
22-gage spin-in and scoop with a 20-gage damper. Perimeter clearance of damper in spin-in shall not 
exceed 1/8". 

 
2.02 DAMPERS 
 
 A. Provide splitter and deflecting vanes for control of air volume and direction, and for balancing system 

where indicated, specified, directed or required. 
 
 B. Dampers shall be of same materials as duct, at least one gauge heavier than duct, reinforced where 

directed, and shall have an accessible location indicating quadrant, locking device for adjusting and 
locking dampers in position. 

 
 C. Stiffen duct at damper location, install damper in manner to prevent rattling. 
 
  D. Manual volume dampers shall be of the opposed blade type.  They shall be furnished in sizes shown on 

plans.  Frame and blades shall be 16-gauge galvanized steel with mill galvanized finish.  Frames shall be 
structurally equivalent to 13-gage U-channel.  Blades shall have horizontal orientation.  Provide with 2" 
hand quadrant standoff bracket for insulated ductwork.  Manual volume dampers shall be suitable for 
application in HVAC systems with velocities up to 1500 fpm.  Dampers shall be tested in accordance 
with AMCA 500.  Equal to Ruskin Model MD35. 

 
 E. Automatic (motorized) dampers shall be of the parallel blade type.  They shall be furnished in sizes 

shown on plans.  Frame and blades shall be 14-gage galvanized steel with mill galvanized finish.  Blades 
shall have horizontal orientation and be airfoil type for low pressure drop and low noise generation.  
Linkage and hardware shall be zinc plated steel.  Dampers shall be provided with solid stops for tight 
closing with sales on the blade edges and the sides of the damper frame which will stand a temperature of 
up to 200°F.  These stops shall be so assembled that they may be easily replaced if they become damaged. 
 Damper gasket shall be continuous 3/16" x 1/2" closed cell neoprene type.  Bearings shall be corrosion 
resistant oil tight stainless steel sleeve type.  Dampers shall be tight closing and shall be capable of less 
than 3.5% leakage based on an approach velocity of 1500 feet per minute when closed against a pressure 
of 4" w.g.  Submit leakage and flow characteristic data.  Motorized dampers shall be suitable for 
application in HVAC systems with velocities up to 2000 fpm.  Motorized dampers shall be equal to 
Ruskin No. CD60. 

 
 F. Manufacturers:  Dampers may also be manufactured by Air Balance, Arrow United Industries, 

Greenheck, Industrial Louvers, Louvers and Dampers, or Nailor-Hart. 
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2.03 ACCESS DOORS 
 
 A.  Air duct access doors shall be steel of the double wall insulated type complete with hinges and 

camlock latches.  Insulation shall be 1" thick fiberglass with "K" factor of .26 at 75°F mean 
temperature.  Provide access doors at all fire dampers and where indicated.  Doors smaller than 8" 
shall have plexiglass window.  Coordinate access door locations with Architectural reflected ceiling 
plan (this contractor to furnish). 

 
   Duct Diameter   Access Opening 
   8" thru 10"       7" dia. 

11" thru 13"       10" dia. 
   14" thru 19"       13" dia. 
   20" and over       10" dia. 

B.  For rectangular ducts, the nominal size of the access opening shall be: 
 
   When mounted on minor axis: 
   Minor Axis   Access Opening 
   8" thru 11"       8" x 12" 
   12" thru 13"       12" x 12" 
   14" and over       14" x 20" 
    
   When mounted on major axis: 
   Major Axis   Access Opening 
   8" thru 16"       8" x 12" 
   17" thru 24"       12" x 12" 
   25" and over       14" x 20" 
 
 C.  When used with insulated ducts, the access sections shall have glazed covers to prevent condensation. 
 
2.04 GRILLES, REGISTERS, AND DIFFUSERS 
 
 A. Location of ceiling mounted type, sidewall type and floor mounted type air devices shall be as shown on 

plans.  Install and fasten air distribution devices per manufacturer's detailed drawings.  Use gaskets to 
make air-tight joints with adjoining construction.  All air devices shall be sized not to exceed a N.C. level 
of (25).   

 
 B. Ceiling diffusers shall be equal to Titus series TDC-AA- adjustable type with 24" x 24" lay-in panel with 

opposed blade balancing damper of size and capacity as indicated on drawings. Provide with square to 
round duct connection.  Round duct connection and face size shall be as shown on plans.  Delete panel 
for ceiling diffusers installed in rigid ceilings.  Ceiling surface mounted diffusers shall have a beveled 
drop face border type frame.  Finish shall be off-white color. 

 
 C. Ceiling mounted return and transfer air grilles shall be equal to Titus Series 50F.  Grilles shall be of 

aluminum construction with a 1/2"x1/2"x1/2" aluminum grid.  Grille shall have a 90% free area 
(minimum).  Provide with opposed blade damper (except for transfer/pressure relief).  Border shall have 
countersunk screw holes for a neat appearance.  Sizes shall be as indicated on plans.  Finish shall be off-
white color. 

 
 D. Location of ceiling mounted air distribution devices shall be coordinated with the architectural reflected 

ceiling plan.  Floor mounted air distribution devices shall be coordinated with the architectural floor plan. 
 Install and fasten ceiling diffuser and return air grilles as per manufacturer's detailed drawings, use 
gaskets to make airtight joints with adjoining construction, join neatly with adjoining finished surface. 

 
 E. Acceptable manufacturers are Carnes, Nailor, Greenheck, Metal-aire, Titus, Price, or an approved equal. 
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2.05 INSULATION 
 
 A. General:  All insulation work shall be done by workmen thoroughly competent in this trade and employed 

by a full-time insulation contractor.  Failure to finish work neatly, failure to vapor proof joints, ragged 
edges, failure to cover all fittings, valves, dents on surface, etc., shall be proper cause to reject this work.  
This Contractor shall call same to the attention of the Architect before such work has progressed beyond 
the point of economical correction. 

 
 B. All material used shall be new and of first line quality and shall be as recommended by the manufacturer 

for the service intended.  All insulation materials, including sealer material, adhesive, finishes, etc., shall 
be non-combustible.  Complete installation shall be in accordance with manufacturer's requirements. 

 
 
 C. This Contractor shall be responsible for the removal from the site of all excess materials, cartons, scrap, 

etc.  He shall protect equipment installed by others, cleaning such equipment should mortar, plaster, 
adhesive, etc., fall on same. 

 
 D. The following service shall be insulated with the listed thickness of materials: 

 

SERVICE INSULATION 
MATERIAL THICKNESS FINISH 

Condensate Drain Piping 
& Refrigerant Piping Armaflex Type ER 3/4" 

Paint with acrylic 
protective paint 

where exposed to 
sun 

Rectangular Supply, 
Return, Exhaust, and 

Outside Air Ductwork 

1 lb. density blanket type 
fiberglass duct wrap 
(minimum R=6.0) 

2” Reinforced 
aluminum foil 

 
 E. All Armaflex insulation shall be slipped over piping with all butt joints and seams brushed with 

manufacturer’s recommend adhesive and sealed with an approved exterior grade mastic. 
 
 F. All insulation shall be installed as per material manufacturer's printed instructions.  
  
 G. Where piping insulation for condensate drain lines and/or refrigerant piping is exposed to the sun, the 

Contractor shall paint the insulation with two (2) coats of acrylic protective paint for UV protection.  The 
first coat shall be white and the second coat shall be gray.   

   
 H. Insulation subcontractor shall submit complete product data brochures on insulation materials, jackets, 

finishes, mastics, cements, etc., for approval along with complete installation brochures for all materials 
used on this project.  Installation methods shall be in accordance with printed instructions from material 
manufacturers. 

 
 I. It shall be the responsibility of the insulating subcontractor to coordinate hanger locations and prevent 

crushing or breaking of finishes. 
 
 J. All insulation materials, jackets, adhesives, coatings, etc., shall meet the Underwriters' Laboratories fire 

hazard classification (UL 723), for flame spread rating of 25, smoke developed rating of 50, and fuel 
contributed rating of 50. 
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 K. Duct wrap insulation shall be applied to the outside surface of all heating, air conditioning and exhaust 
ductwork for a 100% coverage in accordance with SMACNA Standards. Insulation shall be constructed 
of glass fiber and shall be 1.0 pound density, 2" thick and comply with NFPA Bulletins 90A and 90B 
(minimum R value = 6).  Insulation shall be secured with duct bands.  All joints in insulation shall be 
butted together and brushed with adhesive.  Insulation shall be by Owens Corning, Knauf, Pittsburg 
Corning, or equal. 

 
2.06 REFRIGERANT PIPING 
 
 A. Piping shall be type "K" hard drawn copper, ASTM Spec. B280, and shall be mill cleaned, dried, and 

capped. 
 
 B. Fittings shall be extra heavy wrought copper in accordance with ANSI B9.1 with joints soldered using a 

high content silver alloy solder. 
 
 C. Installation shall be in accordance with unit manufacturer's requirements with all piping secured to walls 

and suspended above ceilings with approved galvanized hangers and clamps.  Entire installation shall be 
in accordance with ANSI Standard B31.5 for refrigerant piping. 

 
 D. Insulate refrigerant suction line with 3/4" wall foamed plastic insulation slipped over tubing and all joints 

thoroughly sealed.  Paint insulation with two coats of acrylic protective paint where insulation is exposed 
to weather.  The first coat shall be white; the second coat shall be dark gray.  Protect insulation with metal 
saddles and shields at all hanger points. 

 
 E. Suspend overhead piping and pipe runs above ceiling as detailed on the drawings with trapeze hangers at 

4'-0" on center. 
 
 F. If field piping is used, piping diagrams shall be submitted by unit manufacturer showing pipe sizes, traps, 

service valves, etc., required for proper operation of equipment.  Pre-charged tubing may be used at 
Contractor's option. 

 
 G. Test refrigerant system at 300 psi before charging system where units are to be field charged.  System is 

to be thoroughly purged and evacuated before charging with refrigerant in accordance with 
manufacturer's recommendations.  If factory pre-charged tubing is used, unit shall be checked and 
monitored for proper charge and efficient operation. 

 
2.07 SPLIT SYSTEM HEAT PUMP CONDENSING UNIT 
 
 A. Units shall be completely factory assembled, wired, and statically tested.  Units shall be ARI certified and 

rated in accordance with the latest ARI Standard for Heat Pump Units. 
 
 B. Construction shall be heavy gage galvanized steel with a weather resistant powder finish. Unit shall have 

a corrosion and weatherproof base. 
 
 C. Condenser coil shall be copper tube type with aluminum fins mechanically bonded to the tubes.  If all 

aluminum coils are provided, manufacturer shall provide five-year warranty for the coil.  Condenser coil 
shall be protected on all four sides by louvered panels. 

 
 D. Condenser fan shall be propeller type, vertical discharge with vinyl coated fan guard.  Fan shall be 

electronically balanced to eliminate vibration and noise.  Fan motor shall be direct drive, inherently 
protected with sealed ball bearings. 

 
 E. Compressors shall be designed for split system direct expansion use. 
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 F. Compressors shall be sealed hermetic type with external vibration isolating mounts. Compressors shall 
have crankcase heaters to prevent oil dilution.  Compressor section to contain filter drier and accumulator. 
Compressors shall have factory-mounted suction and discharge line service valves.  Manufacturer shall 
provide five-year warranty on compressors and file warranty with Architect. 

 
 G. Controls shall be factory mounted and wired in an accessible enclosure within the compressor 

compartment.  System controls shall have a fully automatic defrost cycle for heating operation.  Safety 
controls shall consist of high-low pressure cut-out and compressor overload protection. Cabinet shall be 
set standard of quality in appearance and construction.  Cabinet shall be of zinc coated sheet steel and 
finished with epoxy paint.  Compressor section shall have a large access panel for ease of service. 

 
 H. Unit shall be provided with the following options: 
  Anti-short cycle timer 
  Evaporator defrost control 
  Indoor fan delay 
  Seacoast coil coatings and hardware kit 
  Low ambient kit 
  Rubber isolators 
 
 I. Unit shall have capacities as per schedule on drawings and shall be Trane, Carrier, Lennox, York, or an 

approved equal.  EER (or SEER) and COP shall meet minimum requirements of heat pump unit schedule 
on the drawings. 

 
2.08 SPLIT SYSTEM HEAT PUMP AIR HANDLING UNIT 
 
 A. Unit shall be completely factory assembled with direct expansion coil, insulated drain pan, fan and 

toolless filter section.  Units shall be designed for vertical mounting as shown on the plans. 
 
 B. Evaporator coil shall be direct expansion, R-410A, copper tube with aluminum fins mechanically bonded. 

 Thermal expansion valves shall have bypass line and check valve installed for heat pump use.  Minimum 
tube size shall be 1/2" o.d 

 
 C. Evaporator fan shall be forward curved double inlet mounted on a common shaft with permanently 

lubricated ball bearings.  Fan shall be statically and dynamically balanced for smooth operation.  
Evaporator fans shall have V-belt drives with adjustable pitch pulley or direct driven fans with multiple 
speed taps for adjustment. 

 
 D. Cabinet shall be constructed of hot dip galvanized sheet steel a minimum thickness of 18-gauge.  Interior 

panels and top shall be covered with insulation to prevent heat gain and noise transmission.  Drain pan 
shall be coated to prevent condensation and corrosion. 

 
 E. Filter shall be of standard size throwaway and not less than 1" thick.  Filter section shall be toolless 

accessible from front of unit.  Filters shall be a minimum of MERV 7 per ASHRAE 52.2. 
 
 F. Units shall have capacity as per schedule on drawings and shall be Trane, Carrier, Lennox, York, or an 

approved equal. 
 
 G. Electric heaters shall be UL listed and factory installed as an integral part of the air handler with timed 

defrost control.  See section Electric Heaters hereinafter specified. 
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2.09 ELECTRICAL DUCT HEATERS - AUXILIARY TYPE 
 
  A. Electrical duct heaters shall be factory installed and shall be furnished complete with air limiting and 

safety devices as required by National Electrical Code.  Units shall bear UL approval for use in indoor 
A/C unit.  Size of electric heater shall be as scheduled on the drawings including number of steps, 
voltage, and KW. 

 
2.10 PACKAGED ROOF TOP 100% OUTDOOR AIR INTAKE AIR CONDITIONING UNIT 
 

A. General:  Furnish and install a dedicated 100% outside air air conditioner per plans and specifications. 
 

B. Approvals:  Unit shall be design certified to conform to appropriate UL Standards by Applied Research 
Laboratories or other nationally recognized testing laboratory. 

 
C. Cabinet:  Cabinet shall be constructed of G-90 galvanized steel with minimum gauge thickness of:  Bases - 16-

gauge; Corner Posts and Tops - 18-gauge; Access Panels - 20-gauge.  The interior of the evaporator air side is to be 
thermally insulated with 1" thick fiberglas with an "R" Value of 4.2.  A closed cell neoprene liner is to be installed 
on the underside of the base pan for noise reduction and weather seal to the roof curb.  The cabinet is to be mounted 
on two (2) steel rails to facilitate installation. 

 
D. Non-Rust Base:  Base pan shall be poured with minimum 1/4" hot asphalt to prevent rain water or condensate from 

contacting base bottom. 
E. Electro-Deposition Acrylic Paint Finish:  All exterior parts shall be thoroughly cleaned chemically, zinc-phosphate 

coated, and sealed with chromic rinse.  Paint shall be electrically deposited by immersion dipping in a cationic 
electro-deposition paint system. 

 
F. Assembly and Test:  The unit shall be completely factory assembled and wired and thoroughly leak and safety 

control tested.  After assembly, each unit is to be charged and run tested. 
 

G. Refrigerant System:  The refrigerant system shall include the compressor with crank-case heater, air-cooled 
condenser coil, high latent heat evaporator coil, thermal expansion valve, filter-drier, sight glass-moisture indicator, 
suction line accumulator, and refrigerant pressure service valves.  The evaporator and condenser coils are to be 
copper tube-aluminum plate fin.  (The hermetic compressor is to be equipped with hot gas bypass for up to 50% 
capacity reduction.  DCA051 through 141.)  The refrigerant compressor shall be warranted by the manufacturer for 
five (5) years from date of installation. 

 
H. Air Side:  The direct drive condenser fans designed for vertical air discharge are to be driven by inherently 

protected sealed ball bearing fan motors.  The 100% outside air evaporator supply blower shall be a forward curved 
type DIDW mounted on a solid steel shaft supported in sealed ball bearings.  Both the blower and housing are to be 
galvanized steel.  Blower drive shall be belt type with adjustable pulley.  One-inch metal mesh cleanable type filters 
are to be mounted behind the outside air intake panel.  The outside air face velocity cannot exceed 320 feet per 
minute through the evaporator coil. 

 
I. Drain Pan:  The condensate drain pan shall be fabricated from G-90 steel, painted in an electro-deposition paint 

system, and overcoated with an asphalt based mastic.  The bottom shall be insulated with 1" fiberglass insulation.  
The drain pan shall be furnished with single or dual 3/4" or 7/8" (threaded) drain fittings exposed to the exterior of 
the cabinet. 

 
J. Controls:  Internally wired controls are to include the compressor, fan, and blower motor contactors or starters with 

thermal protection (auto-reset) on all inductive loads.  The 24-volt control circuit is to include a 75 VA rated 
transformer.  Refrigerant controls are to include a high pressure control (manual-reset), low pressure control (auto-
reset), head pressure control, field adjustable refrigerant system lock-out, and compressor anti-short cycle timer. 
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K. For dedicated 100% outside air cooling units with refrigerant (hot gas) reheat, the following sequence is required: 
 

- The standard compressor ambient lock-out thermostat shall control the cooling operation at a setting between 65 
and 70F.  Operation of the compressor is thus limited to temperatures above the setpoint. 

 
- Activation of the hot gas reheat solenoid(s) is from a duct mounted or wall thermostat set as necessary to control 
the air temperature to the space. 

 
- The electric heater shall be locked out during compressor operation (the ambient thermostat has both close-on-
rise, used for the cooling cycle and open-on-rise contacts) and shall be controlled from a duct mounted thermostat 
set between 60 and 70F. 

 
L. Full Perimeter Curb:  The unit manufacturer=s factory built curb is to meet the National Roofing Contractors= 

Association August 1985 guidelines for roof mounted installations.  Shipped completely assembled, the curb is to 
be 14" high and of all-welded, 16-gauge galvanized steel construction with a 2 x 4 pressure treated wood nailer 
strip furnished on the outside. 

 
M. Include with unit: 

 
- Electric heaters factory mounted and wired. 
- Non-fused disconnect factory mounted and wired. 
- Hot gas reheat circuit and coil. 
- Hurricane tie-down kit. 
- Copper fins, copper tube evaporator and/or condenser coil. 

 
2.11 DRAIN CONNECTIONS 
 
  A. Inside A/C Equipment: Provide drain connection with manufacturer’s recommended deep seal trap for all 

air conditioning units.  Drain piping shall be Type "M" copper pipe with drainage pattern fittings and 
solder type joints.  Piping shall be insulated with 3/4" wall fire retardant closed cell elastomeric insulation 
slipped over piping.  Provide fire safing and sleeves at floor penetrations. See mechanical plans for trap 
detail.   

    
  B.  Roof Mounted and Ground Supported Elevated Frame Mounted A/C Equipment: Provide drain 

connection with 3" deep seal trap for all air conditioning units.  Drain piping shall be schedule 40 PVC 
pipe with drainage pattern fittings and fusion welded type joints.   

 
2.12 EXHAUST FANS 
 

A. All exhaust fans shall bear the AMCA Seal of Approval and shall be currently listed in the current 
AMCA Directory. 

 
B. Exhaust fan for toilet rooms shall be ceiling mounted type fans with 1/2" thick acoustical lined steel 

housing, direct drive centrifugal fan, back draft damper and integral aluminum ceiling grille.  Fan control 
shall be by separate wall mounted switch.  Fans shall be equal to Greenheck SP Series. 

 
2.13 IN-LINE EXHAUST FAN 
 

A. Duct mounted exhaust fans shall be of the centrifugal belt driven, in-line type.  The fan housing shall be of the 
square design constructed of heavy gauge galvanized steel and shall include square duct mounting collars. 

 
B. Fan construction shall include two removable access panels located perpendicular to the motor mounting panel.  

The access panels must be of sufficient size to permit easy access to all interior components. 
 

C. The fan wheel shall be centrifugal backward inclined, constructed of aluminum and shall include a wheel cone 
carefully matched to the inlet cone for precise running tolerances.  Wheels shall be statically and dynamically 
balanced. 
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D. Motors shall be heavy duty ball bearing type, carefully matched to the fan load and furnished at the specified 
voltage, phase, and enclosure.  Motors and drives shall be mounted out of the airstream.  Motors shall be readily 
accessible for maintenance. 

 
E. Precision ground and polished fan shafts shall be mounted in permanently sealed, lubricated pillow block ball 

bearings.  Bearings shall be selected for a minimum (L50) life in excess of 200,000 hours at maximum cataloged 
operating speed. 

 
F. Drives shall be sized for a minimum of 150% of driven horsepower.  Pulleys shall be of the fully machined cast 

iron type, keyed and securely attached to the wheel and motor shafts. 
 

G. Motor pulleys shall be adjustable for final system balancing.  A NEMA 1 disconnect switch shall be provided as 
standard.  Factory wiring shall be provided from motor to the handy box. 

 
H. Each fan shall bear a permanently affixed manufacturer's nameplate containing the model number and individual 

serial number for future identification. 
 
2.14 A/C CONTROL OPERATIONS 
 
 A. General space temperature shall be controlled by wall mounted thermostats located within the spaces as 

indicated on drawings.  Thermostats shall be 7-day programmable (auto change over) and have battery 
back-up with night low and high limit settings. Thermostats shall have auxiliary output signal for control 
of a motorized damper in the outdoor air. 

 
 B. All controls including thermostats, humidistats and subbases shall be furnished by the a/c equipment 

manufacturer and installed by Mechanical Contractor.  
 
 C. Wiring:  All control wiring external to the heat pump equipment shall be installed by the Controls sub-

contractor under the direct supervision of the HVAC subcontractor.  Control wiring shall be installed in 
conduit (see below) and shall be color coded to match system wiring diagrams and shall be installed in 
accordance with the electrical section of the project specifications. 

 
 D. Note:  All power wiring required for equipment operations shall be by the Electrical contractor.  This 

contractor shall also provide all conduits as required for control wiring. 
 
 E. Test all units for two (2) 8-hour days under the supervision of manufacturer's representative, who shall 

make all necessary adjustments and instruct designated operating personnel in operation and maintenance 
of equipment and controls. 

 
2.15 TEMPERATURE CONTROL SYSTEM 
 

A. The automatic temperature controls (ATC) portion of this project as specified under Section 15900 shall 
be included in the base bid by the Mechanical Contractor. 

 
B. Controls shall be provided and installed under the supervision of the ATCS contractor responsible for 

warranty and servicing of the system. 
 

 C. It shall be the Division 15000 contractors responsibility to include all costs in his bid, associated with the 
controls work.   
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2.16 AUTOMATIC SHUT-DOWN 
 

A.  Air conditioning equipment shall have smoke detectors installed in supply air and return air duct.  
Mechanical contractor shall install smoke detectors provided by electrical contractor under Division 
16000.  Mechanical contractor shall install smoke detectors in return air duct prior to mixing with any 
outdoor air.  Smoke detectors shall be for automatic shut down of unit. 

 
 
B.  All duct mounted smoke detectors, remote alarm panels, low voltage wiring, relays, contactors, etc., 

necessary for interlocking air handling units for complete unit shut down upon smoke detection shall be 
furnished and installed by the mechanical contractor.  Rigid conduit for low voltage wiring shall be 
furnished and installed by the electrical contractor.  Smoke detectors shall be photoelectric 24 volt duct 
mountable or plenum mountable type as indicated on the drawings and shall be equal to AFirex@ 
(Photoelectric).  A remote wall mounted alarm panel with audible and visual alarm, test/reset switch, 
trouble indicator and pilot light shall be provided for each smoke detector and located in a continuously 
monitored area as indicated on the drawings.  The remote alarm panel shall also be equal to AFirex@.  
Each alarm panel shall be labeled with plastic, etched labels clearly indicating the air handling unit being 
monitored. 

 
2.17 AIR CONDITIONING FILTRATION 
 
 A.  Air Conditioning Systems Filtration Notes:  It is the mechanical contractors responsibility to ensure the 

inside of each air handling unit with associated air distribution system is kept cleaned and not allow 
construction dust to infiltrate the system.  Should the system become contaminated as determined by 
Architect, Engineer or Owner, the mechanical contractor shall be responsible for cleaning.  The 
mechanical contractor shall take any precautions necessary to prevent construction dust from entering the 
system which shall include as a minimum: 

 
 B.  Prior to activating the air conditioning system for building finish work, all filters shall be installed in each 

air handling unit. 
 
 C.  The mechanical contractor shall maintain clean filters at all times.  Regular filter replacement is 

recommended. 
 
 D.  Prior to the Owner taking possession of the building, all filters in each air handling unit shall be replaced 

new.  One complete set of replacement filters for each air handling unit shall be turned over to Owner for 
future installation. 

 
 E.  At no time are any air handling units to be operated without air filters.  Return grilles are to be covered 

with filter media during construction when units are in operation. 
 
PART 3 - EXECUTION 
 
3.01 TESTING AND BALANCING 
 
 A. Reference Specification Section 15200. 
  
3.02 GUARANTEE 
 
 A. The Contractor shall guarantee, in writing, the entire system when completed to be free from any and all 

defects and shall guarantee the entire system, controls, and other equipment against defective materials 
and workmanship for a period of one (1) year from date of completion and acceptance. 
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 B. Upon receipt of notice from the Owner of the failure or any part of the guaranteed equipment during the 
guarantee period, the affected part or parts shall be promptly repaired or replaced with new parts by and at 
the expense of the  Contractor. 

 
 C. Under the guarantee clause, the Contractor shall include free routine maintenance for a period of one (1) 

year from the date of final acceptance.  At the end of one year of operation, the mechanical contractor 
shall inspect and repair any problems which may exist.  Contractor shall lubricate bearings, adjust or 
replace belts, replace filters, and provide all necessary preventative and corrective maintenance required.  
Contractor shall provide Engineer with a table identifying each air handler unit model and serial number, 
quantity and size of filters, filter manufacturer and efficiency, belt manufacturer and size, motor HP, 
frame, and power supply. 

 
3.03 CLEANING VENTILATING SYSTEMS 
 
 A. All ducts shall be thoroughly cleaned and blown out to prevent any debris from damaging fan wheels or 

discharging through diffusers when systems are placed in operations.  All temporary connections required 
for blowing out the system, cheesecloth for all duct openings, and any other equipment or labor for 
cleaning shall be provided by the heating and ventilating subcontractor.  All filters shall be renewed after 
ventilating systems have been cleaned.  The cost of renewal shall be borne by the General Contractor. 

 
 
 
END OF SECTION 15800 
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SECTION 16100 - ELECTRICAL 

 
 
PART 1 - GENERAL  
 
1.01  RELATED DOCUMENTS  
 
 A.  The General and/or Special Conditions Sections are a part of this specification and the Contractor shall 

consult them in detail for instructions pertaining to this work.  Section 16 is sub-divided for convenience 
only. 

 
1.02    SCOPE 
 
    A.  Furnishing of all labor, material, equipment, supplies, and services necessary to construct and install the 

complete electrical systems as shown on the drawings and specified herein.  Work shall include but is not 
necessarily limited to the following items: 

 
  Demolition  
  Service 
  Grounding 
  Interior Distribution/Branch Circuits  
  Lighting 
  Equipment Connections  
  Telecommunication Systems 
  
1.03     JOB CONDITIONS 
 

A.   Site Inspections:  Before submitting proposals, each bidder should visit the site and should become 
familiar with all job conditions and shall be fully informed as to the extent of the work.  No consideration 
will be given after bid opening date for alleged misunderstanding as to the requirements of work involved 
in connecting to the utilities, as to requirements of materials to be furnished, or as to the extent of 
demolition required. 

 
B.   Existing Conditions:  All utilities, existing systems, and conditions shown on the plans as existing are 

approximate, and the Contractor shall verify before any work is started. 
 
C.  Scheduled Interruptions:  Planned interruptions of utilities service, to any facility affected by this contract, 

shall be carefully planned and approved by the Architect at least ten (10) days in advance of the requested 
interruption.  The Contractor shall not interrupt services until specific approval has been granted by the 
Architect.  The request shall indicate services to be affected, date and time of interruption and duration of 
outage.  Request for interruption of service will not be approved until all equipment and material required 
for the completion of that particular phase of work are on the job site.  The work may have to be 
scheduled after normal working hours. 

 
D.   Maintaining Service:  Any existing service (or operating system) which must be interrupted for any length 

of time shall be supplied with a temporary service as necessary for continuation of the normal operation 
of this facility. 

 
E.  Removal of Existing Work:  Where noted or indicated on the drawings, or specified herein, existing 

electrical materials and equipment shall be removed from the building.  All materials designated to be 
removed by the Contractor, and not required to be reinstalled, including scrap, shall become the property 
of the Contractor, and shall be promptly removed from the site.  Hazardous materials shall be disposed of 
in approved hazardous material disposal facility. Existing items required to be removed temporarily in 
order to properly install new work shall be replaced in a satisfactory manner upon completion. 
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1.04  TEMPORARY POWER 
 
A.  Furnish and maintain temporary wiring system for light and power for use during construction by all 

trades.  Use solidly grounded system.  Limit over-current protection to 20 amperes on No. 12 conductors. 
 Pay for all charges incurred while furnishing power for construction.  Verify whether charges for 
electrical power consumption are specified in Division One; if so, payment of bills for power 
consumption are not included under this section.  

 
 B. Accidental Interruptions:  All excavation and/or remodeling work required shall be performed with care 

so as not to interrupt other existing services (water, gas, electrical, sewer, sprinklers, etc.). If accidental 
utility interruption resulting from work performed by the Contractor occurs, service shall be immediately 
restored to its original condition without delay, by and at the expense of the Contractor, using skilled 
workmen of the trade required. 

 
1.05     CODES, PERMITS AND INSPECTIONS 
 
 A.  The installation shall comply with all local, state, and federal laws and ordinances applicable to electrical 

installation and with the regulations of the latest published edition of the National Electrical Code 
(N.E.C.) where such regulations do not conflict with those laws and ordinances.  The Contractor shall 
obtain and pay for all permits and inspection fees, and after completion of the work, shall furnish the 
Architect a certificate of final inspection and approval from the applicable local inspection authorities.  
Any charges by a utility for providing service as shown shall be included in the bid and paid by the 
Contractor. 

 
1.06   DRAWINGS AND SPECIFICATIONS  
 
 A.  The drawings and these specifications are complimentary each to the other.  What is called for by one 

shall be as binding as if called for by both. Where the drawings and/or specifications differ as to quantity 
or quality, the greater quantity or higher quality shall be provided. Omissions from the drawings and 
specifications of details of work which are evidently necessary to carry out the intent of the drawings and 
specifications, or which are customarily performed, shall not relieve the Contractor from performing such 
work. In any case of discrepancy in the figures or catalog numbers, the matter shall be submitted to the 
Architect, who shall promptly make a determination in writing. Any adjustment by the Contractor shall be 
at the Contractor's own risk and expense.  Electrical drawings are diagrammatic only.  Do not scale these 
drawings. All equipment shall be installed in accordance with manufacturer's recommendations and any 
conflicting data shall be verified before bidding. 

 
1.07   STANDARDS OF MATERIALS AND WORKMANSHIP 
 

A.   Materials:  All materials shall be new and shall be listed and approved by the Underwriters' Laboratories, 
Inc., in every case where a standard has been established for a particular type of material in question.  All 
work shall be executed in a workmanlike manner and shall present a neat appearance. 

 
B.   Prior Approvals: Equipment and materials of the same type or classification and used for the same 

purpose, shall be products of the same manufacturer.  It is the intention of these specifications to indicate 
a standard of performance and quality for all materials incorporated in this work.  Manufacturer's names 
and catalog numbers are used to designate the item of equipment or material as a means of establishing 
grade and quality. Where several manufacturers are named, only those named manufacturers' products 
will be considered and the Contractor's bid shall be on their products.  The first named of several 
manufacturers is the manufacturer whose product was used in engineering the project.  Other named 
manufacturers, although acceptable as manufacturers, shall guarantee that their product will perform as 
specified and will meet space requirements.  Where performance characteristics of such equipment differs 
from the equipment scheduled on the drawings, the Architect shall reserve the right to reject it.  Where 
use of such equipment requires different quantity or arrangement of foundations, supports, ductwork, 
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piping, wiring, conduit and any other equipment, the Contractor shall furnish said changes and additions 
and pay all costs for all changes to the work and the work of others affected by using such equipment. 

 
C.    For approval of products other than those specified, bidders shall submit to the Architect, a request in 

writing, at least ten (10) days prior to bid date.  Requests received after this time will not be reviewed or 
considered regardless of cause.  Requests shall clearly define and describe the product for which approval 
is requested.  Requests shall be accompanied by manufacturer's literature, specifications, drawings, cuts, 
performance data, model numbers, list of references or other information necessary to completely describe 
the item.  Approval will be in the form of an Addendum to the specifications issued to all prospective 
Prime Contract Bidders on record.  The Addendum will indicate the additional products which are 
approved for this project. 

 
D.  If a bidder proposes to use substitute materials or equipment for the following items, he shall obtain a 

minimum of ten (10) days before Bid "Prior Approval" or longer as described in "Instructions to Bidders" 
for the items indicated below: 

 
  1.  Lighting controls. 
  2.  Lighting fixtures. 
   

E.  Approval on other items shall be handled in the normal manner, as described in "Instructions to Bidders", 
under the heading "Approval of Materials". 

 
F.  Substitutions:  Reference to a particular product by manufacturer, trade name, or catalog number 

establishes the quality standards of material and equipment required for this installation and is not 
intended to exclude products equal in quality and similar design.  The Architect reserves the sole right to 
decide the equality of materials proposed for use in lieu of these specified.  It shall be the Contractor's 
responsibility to furnish the information and data sufficient to establish the quality and utility of the items 
in question, including furnishing samples if required.   

 
G.  Shop Drawings:  The Contractor shall submit a list of items proposed for use.  He shall also submit 

catalog data and shop drawings on proposed systems and their components, panelboards, safety switches, 
starters and contactors, transformers, lighting fixtures, and wiring devices.  Where substitutions alter the 
design or space requirements, the Contractor shall defray all items of cost for the revised design and 
construction including costs to all allied trades involved.  Data shall be submitted within ten (10) calendar 
days after the contract is awarded.  Provide six (6) copies of shop drawings unless a greater number of 
copies is required by the General Conditions.  Each submittal data section shall be covered with an index 
sheet listing Contractor, Sub-Contractor, Project Name, and an index to the enclosed submittals. 

 
H.  Each major section of submittals such as power, equipment, lighting equipment, fire alarm, etc., shall be 

secured in a booklet or stapled with a covering index which lists the following information: 
 

1. General contractor with phone number and project manager. 
2. Subcontractor with phone number and project manager. 
3. Supplier of equipment with phone number and person responsible for this project. 
4. Index of each item covered in submittal and model number as proposed in the attached. 
5. Any deviation from contract documents shall be specifically noted on submittal cover index and 

boldly on specific submittal sheet. 
 
1.08   TYPE OF PERMANENT ELECTRICAL SERVICE 
 
 A.  Existing service is 208 volt 3. Contractor shall verify all details of electrical service with the serving 

utility company prior to bid.  Contractor shall include any and all costs associated with the service in his 
bid price and shall pay these costs to the serving utility company. 

 



 
St. Andrew School             Electrical      16100-4 

1.09  DOCUMENTATION 
 

A.    Operating and Maintenance Manuals:  At completion of the work, furnish three (3) copies of written 
operation instructions which shall include manufacturer's descriptive bulletins, operating and maintenance 
manuals and parts lists of all equipment installed.  Also include in such instructions, the specified size 
and capacity ratings of all equipment installed.  Each set of instructions shall be assembled into a suitable 
looseleaf type binder and presented to the Architect for delivery to the Owner. 

 
B. Record Drawings:  Maintain one extra set of black-line, white print drawings for use as record drawings.  

Records shall be kept daily, using colored pencil.  As the work is completed, relevant information shall be 
transferred to a reproducible set, and copies made to be given to the Architect. 

 
C. Comply with the following for all work specified in this document.  As-built information shall be shown 

to scale, using standard symbols listed in the legend.  As a minimum, show the following: 
 

1. Location of stub-outs dimensioned from permanent building lines. 
  2. Location and depth of under-slab and in-slab raceways. 
  3. All routing of raceways. 
  4. Corrected panelboard and equipment schedules. 
  5. Corrected circuit numbers as they appear on panelboard directories. 
  6. Corrected motor horsepower and full load amperages. 
  7. Number, size, type of insulation, and number of wires in each conduit or multiconductor cable 

whether in conduit or exposed. 
  8. Location of junction boxes and splices. 
  9. Location of access panels. 
 
1.10  INTERFACE WITH OTHER CONTRACTS 
 

A. It shall be the responsibility of the Contractor to cooperate with all other crafts working on this project.  
All cutting, trenching, backfill, and structural removals to permit entry of the electrical system 
components shall be done by this Contractor.  All patching and finishing shall be done by the General 
Contractor. 

 
B. This Contractor shall furnish and install all conduit and pull strings for control wiring provided under 

other contracts. Control wire conduit requirements shall be coordinated with the proper trade.  
 
1.11 EQUIPMENT FURNISHED UNDER OTHER SECTIONS  
 
 A.  This Contractor shall furnish and install complete electrical roughing-in and connection to all equipment 

furnished under other sections as indicated on drawings.  All such equipment shall be set in place as work 
of other sections. 

 
1.12 EQUIPMENT CONNECTIONS 
 
 A.   In general, provide electrical power and control systems connections to all equipment shown on drawings. 

Included are wiring raceways, disconnects, starters, and other devices shown.  Excluded are devices 
furnished integrally with the manufacturer's package and work specified in other sections of these 
specifications. 

 
 B.  Residential appliances are furnished with cords, cord caps, and will be set in place by contractors 

performing work under other divisions of specifications.  Packaged air conditioning units are all with 
starters and contactors.  Provide disconnecting means and connect.  Low voltage control of these devices 
is specified for installation in Division 15. 
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1.13 GROUNDING 
 
 A.   Provide grounding and bonding systems in strict accordance with the latest published edition of N.E.C., 

except where more stringent requirements are specified herein. Inter-connection of neutral and ground is 
not permitted except at service entrance equipment.  Install grounding conductors to permit shortest and 
most direct path to ground. Concealed joints shall be made by Cadweld method. Where grounding 
conductors are in raceway, bond conductor and raceway at both ends.  Grounding and bonding fittings 
used shall be UL listed and be compatible with metals used in system.  Sheet metal type strap are not 
acceptable. 

 
 B.   Service entrance ground electrode system shall consist of driven electrodes, connection to water piping, 

and building grounding grid, as required by NEC Article 250-50.  Unless otherwise shown on drawings, 
each driven electrode shall consist of one 3/4 inch diameter 10 ft. long copperweld steel rod.  Rod made 
of wrought iron may be used in lieu of copperweld at option of contractor.  Water pipe connection shall 
be made to a minimum one inch diameter metallic cold water pipe.  Extend grounding conductor to main 
telephone equipment space.  Interconnect conduits entering and leaving service entrance equipment using 
grounding bushing and copper.   

 
 C.   A green insulated ground conductor shall be run in all branch circuit and feeder conduit with phase and/or 

neutral conductors.  Ground conductor shall be sized per NEC or as noted on drawings.  Minimum size 
#12 AWG.  Conduit box to device strap or yoke screw connection is not sufficient.  Provide an insulated 
grounding jumper for receptacle circuits. 

 
1.14 GUARANTEE AND SERVICE 
 
 A.  Upon completion of all tests and acceptance, the Contractor shall furnish the Owner of a written 

guarantee covering the electrical work done for a period of one (1) year from date of acceptance.  
Guarantee includes equipment capacity and performance ratings specified without excessive noise levels. 
 Upon notice from the Architect or the Owner, the Contractor shall, during the guarantee period, rectify 
and replace any defective material or workmanship and repair any damage caused thereby without 
additional cost. 

 
PART 2 - PRODUCTS  
 
2.01  GENERAL  
 
 A.  All equipment and materials shall have ratings established by the recognized independent agency or 

laboratory.  The Contractor shall apply the items used on the project within the ratings and subject to any 
stipulations or exceptions established by the independent agency or laboratory.  Use of equipment or 
materials in applications beyond that certified by the agency or beyond that recommended by the 
manufacturer shall be cause for removal and replacement of such misapplied items. 

 
2.02 PANELBOARDS  
 
 A.   General  
 
  1.  The Contractor shall furnish and install the panelboards as specified and as shown on the contract 

drawings. 
2. The panelboards and all components shall be designed, manufactured and tested in accordance 

with the latest applicable standards of NEMA and UL as follows: 
a. UL 67 -- Panelboards 
b. UL 50 -- Cabinets and boxes 
c. NEMA PB1 
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d. Fed. Spec. W-P-115C 
e. Circuit breaker -- Type I class I 

 
  3.  The manufacturer of the panelboard shall be the manufacturer of the major components within 

the assembly, including circuit breakers and fusible switches. 
 

B.   Ratings - Panelboards shall be fully rated to the short-circuit rating indicated on the drawings. 
 

C.  Construction 
 

1.  Interiors shall be completely factory assembled devices. They shall be designed such that 
switching and protective devices can be replaced without disturbing adjacent units and without 
removing the main bus connectors. 

2. Trims for lighting and appliance panelboards shall be supplied with a hinged door over all circuit 
breaker handles. Doors in panelboard trims shall not uncover any live parts. Doors shall have a 
semiflush cylinder lock and catch assembly. Doors over 48 inches in height shall have auxiliary 
fasteners. 

3. Distribution panelboard trims shall cover all live parts. Switching device handles shall be 
accessible. 

4. Surface trims shall be same height and width as box. Flush trims shall overlap the box by 3/4 of 
an inch on all sides. 

5.   A directory card with a clear plastic cover shall be supplied and mounted on the inside of each 
door. 

6. All locks shall be keyed alike. 
 
 D.  Bus 
 
  1.   Main bus bars shall be plated copper sized in accordance with UL standards to limit temperature 

rise on any current carrying part to a maximum of 65 degrees C above an ambient of 40 degrees 
C maximum. 

  2.  A bolted ground bus shall be included in all panels. 
  3.    Full-size (100%-rated) insulated neutral bars shall be included for panelboards shown with 

neutral. Bus bar taps for panels with single-pole branches shall be arranged for sequence phasing 
of the branch circuit devices. Neutral busing shall have a suitable lug for each outgoing feeder 
requiring a neutral connection. 

 
 E.  Circuit Breakers 
 

1.    Molded case circuit breakers shall provide circuit overcurrent protection with inverse time and 
instantaneous tripping characteristics. Ground fault protection shall be provided where indicated. 

2.   Circuit breakers shall be operated by a toggle-type handle and shall have a quick-make, quick-
break over-center switching mechanism that is mechanically trip-free. Automatic tripping of the 
breaker shall be clearly indicated by the handle position. Contacts shall be nonwelding silver 
alloy and arc extinction shall be accomplished by means of arc chutes. A push-to-trip button on 
the front of the circuit breaker shall provide a local manual means to exercise the trip mechanism.  

3. Provide shunt trips, bell alarms, and auxiliary switches as shown on the contract drawings. 
 
 F.  Enclosure shall be at least 20 inches wide made from galvanized steel. Provide minimum gutter space in 

accordance with the National Electric Code. Where feeder cables supplying the mains of a panel are 
carried through its box to supply other electrical equipment, the box shall be sized to include the 
additional required wiring space. At least four interior mounting studs with adjustable nuts shall be 
provided.  Enclosures shall be provided with blank ends. 

 
 G.  Nameplates - Provide a mechanically fastened engraved phenolic nameplate for each panel section. 



 
St. Andrew School             Electrical      16100-7 
 

 
 H.   Finish - Surfaces of the trim assembly shall be properly cleaned, primed, and a finish coat of gray ANSI 

61 paint applied. 
 
2.03 SAFETY SWITCHES 
 
 A.  General - The Contractor shall furnish and install the low-voltage fused and non-fused switches as 

specified herein and as shown on the contract drawings.  
 
 B.  Provide heavy duty switches as shown on drawings, with the following ratings: 
 

1. 30 to 1200 amperes 
2. 250 volts AC, DC; 600 volts AC (30A to 200A 600 volts DC)  
3. 2, 3, 4, and 6 poles  
4. Fusible and non-fusible  
5. Copper/aluminum standard mechanical lugs.  

 
 C.  Construction - Switch blades and jaws shall be plated copper.  Switches shall have a handle that is easily 

padlockable in the OFF position.  Switches shall have defeatable door interlocks that prevent the door 
from opening when the handle is in the ON position.  Switch assembly and operating handle shall be an 
integral part of the enclosure base.  Switches rated 100A to 600A shall have reinforced fuse clips.  Switch 
blades shall be readily visible in the OFF position.  Switch Operating mechanism shall be non-teasible, 
positive quick-make/quick-break type. 

 
 D.   Enclosures. - All enclosures shall be NEMA 1 general purpose unless otherwise noted.  
 
 E.  Nameplates - Nameplates shall be phenolic type, front cover mounted, contain a permanent record of 

switch type, ampere rating, and maximum voltage rating. Nameplates shall be mechanically fastened. 
 
2.04 WIRING METHODS 
 
 A. Conduit Systems:  Acceptable types of conduit: 
 

1. Hot dipped galvanized rigid steel (GRS) - Shall be galvanized steel, protected inside and outside. 
2. Electrical Metallic Tubing (EMT) - Shall be steel, protected inside and outside by a coating of 

approved corrosion-resistant material such as zinc or cadmium.  
3. Rigid Nonmetallic - Shall be polyvinyl chloride (PVC), schedule 40 or schedule 80, as indicated 

on the drawings. 
4. Flexible Metallic Conduit (½" min. trade size) (FLEX) - shall be galvanized steel, protected 

inside and outside. 
5. Liquid Tight Flexible Metallic Conduit (½" min. trade size) (LQFLEX) - shall be galvanized 

steel, protected inside and outside with an extruded outer liquid tight, non-metallic, sunlight 
resistant jacket.  Use with standard liquid tight fittings. 

 
 B.   Raceway Fittings: 
 
  1. Rigid Metal Conduit - Shall have threaded fittings, galvanized steel or threadless compression 

galvanized steel or threadless compression cadmium plated malleable iron.  Fittings shall be rain 
tight/concrete tight. 

  2. Electrical Metallic Tubing (EMT) - Material of steel or malleable iron is acceptable.  Couplings 
and connectors shall be concrete and rain tight, with connectors having insulated throats.  Use 
gland and ring compression type couplings and connectors for conduit sizes 2” and smaller.  Use 
set screw type couplings with four set screws each for conduit sizes over 2”.  Use set screws of 
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casehardened steel with hex head and cup point to firmly seat in wall of conduit for positive 
grounding.  Indent type connectors or couplings are prohibited.  Die-cast or pressure-cast zinc-
alloy fittings or fittings made of “pot metal” are prohibited. 

  3. Rigid Non-Metallic Conduit - shall have polyvinyl chloride (PVC) fittings suited for the purpose 
and joined together by a method approved for the purpose.  Schedule 80 conduit sections may be 
joined together with threaded fitting connectors. 

  4. Flexible Metal Conduit - fittings shall be zinc plated steel or cadmium plated malleable iron 
screw type with insulated throat and angular wedge fitting between convolutions of conduit.   

  5. Liquid tight Flexible Metal Conduit - fittings shall be cadmium plated, malleable iron or steel 
with compression type steel ferrule and neoprene gasket sealing rings, with insulated throat. 

6. Wireway fittings shall be steel with rust resistant undercoat and finish coat to match the wireway. 
 The fittings shall be so designed that the sections can be electrically and mechanically fitted 
together to form a complete system.  Dead ends shall be closed. 

7. Couplings and Unions shall be galvanized steel, tapered thread standard conduit couplings for 
intermediate metal conduit and rigid metal conduit.  PVC couplings for rigid non-metallic con-
duit shall use approved adhesive, and threaded couplings shall be used for schedule 80 conduit. 
Split couplings shall be galvanized steel.  Unions shall be ground joint type galvanized steel. 

 
 C.   Conduits installed concealed in earth fill, concrete or, solid masonry structures shall be PVC 40, 3/4” 

minimum. PVC shall not be installed in any exposed locations. All exposed exterior conduits shall be 
GRS. Any GRS installed below grade or in concrete shall have two coats of bitumastic applied prior to 
installation. See paragraph “E” for EMT requirements. 

 
D.    Conduits used for connection to recessed lighting fixtures shall be FLEX not over 6 feet in total length.  

Conduits for connection to motors or vibrating equipment shall be LQFLEX not less than 18" long and 
not over 60" long. 

 
E.    Conduits run concealed in the hollow space of non-masonry walls or, above suspended/hard ceilings shall 

be EMT. Exposed conduits shall be run at right angles to or parallel with building lines and exposed 
structure. In all cases, conduit runs shall be grouped together where possible and shall be supported from 
the building structure, not from any suspended ceiling support system. 

 
F.   PVC 80 shall not be used unless specifically indicated on the drawings. Where approved for installation, 

install conduits passing through building sidewalls or through beams below grade with 
expansion/deflection fittings.  Install expansion fittings where conduit crosses an expansion joint.  Where 
conduit penetrates damp-proofing membranes, cut the membrane carefully around the conduit and seal 
the joint with pressure sensitive tape. 

 
G.  Support raceways securely with pipe straps, wall brackets, conduit hangers or ceiling trapeze.  Fastenings 

shall be by wood screws or screw type nails to wood, by toggle bolts to concrete block, expansion bolts 
on concrete or brick, and beam clamp types on steel or bar joists.  Raceways shall not be fastened to 
suspended ceiling supports but must have independent support from the structure.  Supporting devices 
shall be of materials having corrosion protection at least equal to the raceway.  A support shall be 
provided as close as practical to, and not exceeding 18" from an unsupported box or from change of 
direction.  In horizontal runs, this support may be omitted if the box is independently supported and the 
box connection is not made with chase nipple or threadless box connector.  In vertical runs, load 
produced by weight of the raceway and conductors shall not be carried by the raceway terminal, but must 
be carried entirely by conduit supports.  Install conduit supports in strict accordance with the following 
table, except as required by support for boxes and changes in direction: 

 
  MAXIMUM SUPPORT 
  TRADE SIZE   LOCATION OF RUNS  SPACING 
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  ½, 3/4    Exposed, Horizontal  7 feet 
  1 and larger   Exposed, Horizontal  10 feet 
  All sizes   Concealed, Horizontal  10 feet 
  ½, 3/4    Exposed, Vertical  7 feet 
  1, 1 1/4    Exposed, Vertical  8 feet 
  1 1/2 and larger   Exposed, Vertical  10 feet 
  All sizes   Concealed, Vertical  10 feet 
 

H. For conduit runs that are not sized on drawings, the maximum conduit fill shall be computed using the 
requirements for Type THW conductors although the actual wiring is with Type THWN or other type of 
conductors having smaller cross-sections.  This requirement is made to provide spare conduit capacity. 

 
I. Install all required sleeves for conduits passing through concrete slabs.  Fire proof space between conduit 

and sleeve after installation using mineral wool. 
 
 J. Bushings: Shall be provided at the end of all conduits prior to pulling cables to protect the insulation of 

the conductor.  Provide grounding bushings for metal raceways, boxes, and cabinets to ensure that all 
metallic surfaces are effectively grounded.  Metallic raceway may be bonded to cabinets, boxes and 
panelboards by double locknut and bushing to ensure the metallic parts are all effectively grounded. 

 
K.        Expansion Joints: 

 
1. Conduits 3” and larger, that are secured to the building structure on opposite sides of a building 

expansion joint, require expansion and deflection couplings. Install couplings in accordance with 
the manufacturer’s recommendations. 

2. Provide conduits smaller than 3” with junction boxes on both sides of the expansions joint. 
Connect conduits to junction boxes with sufficient slack of flexible conduit to produce 5” 
vertical drop midway between ends. Flexible conduit shall have a green copper ground-bonding 
jumper installed. In lieu of this flexible conduit, expansion and deflection couplings as specified 
above for three inches and larger conduits are also acceptable for conduits smaller than 3”. 

3. Expansion fittings shall be provided for raceways to compensate for thermal expansion and 
contraction in conduit runs 200ft or greater and at building expansion joints. Bonding jumpers 
shall be provided for electrical continuity of the raceway system at the expansion fittings. 

 
 L.    Conductors:  All conductors shall be installed in conduit.  Conductors for building wiring shall have 

THHN/THWN, 600-volt insulation and shall be soft-drawn copper of standard American Wire Gauge 
(AWG) size.  Minimum size shall be No. 12.  20-amp branch circuits more than 100 feet in length shall 
be upsized to No. 10.  Provide individual neutral conductors for all single-pole branch circuits. Tied 
breaker handles are not acceptable. All wire No. 8 and larger shall be stranded.  All branch circuits No. 
10 and smaller shall be wired with color-coded wire with the same color used for a system throughout the 
building.  Power feeders and branch circuits larger than No. 10 shall either be fully color coded or shall 
have black insulation and be similarly color coded with tape or paint in all junction boxes and panels.  
Where tape or paint is used to identify conductors, apply at all terminations, junction boxes, pull boxes 
and wireways.  Apply tape, butt lapped, or paint for a minimum distance of 2" and, where applied to ends 
of conductors, start at cut end of the conductor insulation.  Tape shall not cover manufacturers conductors 
shall be color coded or labeled as necessary for clear identification.  Color coding of all conductors shall 
be as follows: 

 
    Grounding      Bare or Green 
    
    208Y120 volt Three Phase (wye)  
     Phase Conductors:  φA-Black, φB-Red, φC-Blue 
     Neutral:   White 
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    480Y277 volt Three Phase (wye)  
     Phase Conductors:  φA-Brown, φB-Orange,  
         φC-Yellow 
     Neutral:   Natural Grey 
        
2.05 JUNCTION AND PULL BOXES 
 
 A.   Junction and pull boxes shall meet requirements of National Electrical Code.  Standard manufactured 

boxes shall be listed by Underwriters' Laboratories, Inc.  Where custom designed and fabricated boxes are 
needed, they shall meet the construction standards of Underwriters' Laboratories, Inc. and the N.E.C. 

 
 B. Junction and pull boxes shall be installed where required by National Electrical Code and where 

necessary to facilitate pulling of wire or cable.  Considerations are sizes of wire and cable, number of 
bends in raceway, and conductor support requirements in vertical raceways.  Maximum distance between 
terminations at junction or pull boxes, cabinets, or other points of termination shall not exceed 250 feet 
for straight horizontal runs.  This length shall be decreased 50 feet for each 90̊ bend. 

 
 C. Junction boxes for exposed work shall be FS or FD type.  Boxes shall be threaded, cadmium-plated iron 

with weatherproof stainless-steel cover and neoprene cover gaskets. 
 
2.06 OUTLETS 
 
 A. Outlet boxes shall be one piece or projection welded, galvanized stamped steel for gang sizes required.  

Where several devices are located on drawings in the same general location, use multi-gang boxes.  
Sectional boxes are not acceptable.  Boxes shall be sized in accordance with National Electrical Code.  
Boxes required for communications systems, mechanical control devices, etc., shall be installed under this 
section of the specifications.  Verify outlet box locations and sizes required for systems other than 
electrical power from shop and manufacturer's drawings and install outlets as per those requirements. 

 
 B. Boxes for wall and ceiling outlets shall finish flush and straight.  Wall outlets in exposed concrete block, 

masonry, and tile walls shall be installed with extra deep square corner boxes or with standard boxes and 
square cornered tile wall covers so that conduit offsets are not required.  Openings in concrete blocks or 
masonry walls shall be saw cut with an opening tolerance of 1/8" on all sides, the opening shall have 
bottom of box at nearest masonry joint to dimension indicated.  For other wall finishes, boxes shall be 
installed with plaster or device type covers as required.  No outlets shall be installed back-to-back.  Where 
outlets occur in stud walls back to back on opposite sides, they shall be isolated by a stud between them. 

 
 C.  Floor Boxes (at grade) shall be four-compartment cast iron combination box equal to Wiremold Catalog 

No. RFB4-CI-1, complete with two CIHT-D internal duplex receptacle brackets and two CILT-2AB 
communication brackets.  Provide brass-colored flanged activation kit (cover), UL listed for use on tile, 
terrazzo, carpet, and wood floors, equal to Wiremold Catalog No. S36BBTCBS. 

 
 D.  Floor Boxes (above grade) shall be poke-through type, UL listed as suitable for use on tile and terazzo 

floor applications, equal to Wiremold RC3ATCAB, complete with a 20A prewired duplex receptacle. 
 
 E.  Multi-Outlet Assemblies (Horizontal Mounting) shall be electrically pre-wired steel raceways with 

receptacles mounted 24' on center, equal to Wiremold Catalog No. V4000HR1024, equipped with two-
circuit power wiring, and ready to accommodate Pass & Seymour activation inserts. 

 
 F.  Multi-Outlet Assemblies (Vertical Mounting) shall be electrically pre-wired steel raceways  with 

receptacles mounted 24" on center, equal to Wiremold Catalog No. V4000TD8, equipped with two-
circuit power wiring, and ready to accommodate Pass & Seymour activation inserts. 
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2.07 WIRING DEVICES 
 
 A. Colors:  Wiring device and wall plate colors shall be selected by Architect for individual rooms from one 

of the following colors (unless another color is noted): Almond, black, brown, white, gray, ivory, light 
almond, or stainless steel. 

 
 B. Receptacles:  Duplex receptacles shall be specification grade, 20 amps,125 volts with grounding terminal.  
 
 C. Switches: Switches shall be specification grade, 20 amps, 120/277 volts A-C only, single pole, three-way 

or four-way as shown, single throw with screw terminals arranged for side wiring. 
 
 D. Device Plates:  Shall be of the constructed of polycarbonate. 
 
 E. Ground Fault Receptacles:  Furnish and install receptacles with ground fault circuit interrupters as 

indicated on plans. Receptacles shall be NEMA 5-20R configuration with 120V ac 20 amperes circuit 
rating.  All receptacles shall be such depth as to permit mounting in outlet boxes 1 1/2" or greater in depth 
without the use of spacers.  Units shall have line and load terminals such that connection to load terminals 
will provide ground fault protection for other receptacles.  All receptacles shall accept standard duplex 
wall plates.  All receptacles shall be noise suppressed and shall be UL listed.   

 
 F.  Isolated Ground (IG) Receptacles: Furnish and install specification grade type IG receptacles, orange in 

color.  Plates for these devices shall also be stainless steel, compatible with the receptacle type. 
 

G. Automated Lighting Controls:  Where indicated on the drawings, provide occupancy sensors, time 
switches, control relays and wiring for automatic control of lighting fixtures.  Controls shall be as 
manufactured by Watt-Stopper, Crestron, Lutron, nLight, Sensorswitch, Philips, or Leviton. 

 
2.08 THERMOSTATS 
 

A.  Thermostats for HVAC equipment shall be provided as part of that equipment, connected up by the 
electrical subcontractor, and be tested by the HVAC subcontractor. Coordinate with HVAC subcontractor 
for wiring requirements. 

 
2.09 LIGHTING FIXTURES 
 

A.  Provide wired, cleaned, and with lamps specified, all fixtures designated on drawings.  Contractor shall 
verify the ceiling construction for correct trim and support arrangement of lighting fixtures; corrosion 
resistant plaster frames are required in plaster ceilings.  Shop drawing submittals shall consist of properly 
identified copies of manufacturer's catalog pages showing all features and accessories specified. 

 
B.  Secure mounting and support of all lighting fixtures shall be accomplished under this section of these 

specifications. Lighting fixtures shall be installed plumb, square, and level with the ceiling, wall, and in 
alignment with adjacent lighting fixtures. Mounting heights indicated shall be to the bottom of the fixture 
for ceiling-mounted fixtures and to center of fixture for wall-mounted fixtures. Lay-in troffer fixtures 
shall be supported with a minimum of 4 ceiling support wires per fixture and not more than 6 inches from 
each corner of the fixture. For fixtures smaller in size than the ceiling grid, provide a minimum of four 
wires per fixture. Do not support fixtures by ceiling acoustical panels. All concealed fixture mounting 
accessories shall be securely tied to structure. Flexible connections to fixtures shall not exceed 6 feet in 
length. Fixtures shall be solidly grounded to raceway system. 

 
C.   In areas where the reflected ceiling plan is shown, all work shall be in conformance with this plan.  If the 

ceiling grid is installed other than shown on the electrical plan, it shall be the responsibility of the installer 
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of the lighting fixtures to call this fact immediately to the attention of the Architect and Contractor, and 
work shall not proceed until Architect's decision in the matter is obtained. 

 
D.  Fluorescent ballasts shall be electronic type, class A noise rating, class P safety standards, high power 

factor greater than .98, programmed start, auto restart, 10% total harmonic distortion or less, 42 kHz – 54 
kHz hertz ballast frequency, .85 or greater ballast factor, less than 1.7 lamp current crest factor, meeting 
the requirements of ANSI/IEE C62.41 & C82.11, FCC Part 18 (RFI & EMI), CBM, UL, Public Law No. 
100-357, and NAECA.  All ballasts shall include internal fusing. Ballast shall be compatible for use with 
energy saving lamps.  For outdoor applications ballast shall be rated for zero degrees Fahrenheit starting 
temperature. 

 
E.  High Intensity Discharge (HID) lamp ballasts shall be high power factor type greater than .98, protected 

by in-line fuse, UL 1029, UL class P, ANSI C82.4, 15% total harmonic distortion or less, 100 kHz – 200 
kHz ballast frequency, end-of-life detection and shutdown.  Ballasts in fixtures for interior spaces shall be 
encapsulated in a Class H potting compound to provide a Class A noise rating.  Ballasts in fixtures 
installed outdoors shall be weatherproof. Provide 0 degrees Fahrenheit starting temperature for HID 
below 250W. Provide -20 degrees Fahrenheit starting for HID 250W and above. 

 
F. LED drivers shall be highly efficient, class A noise rating, 0.9 or greater power factor, power supplies 

rated for the wattage requirements of the fixture. THD at full load shall be <10% at 120v and <20% at 
277v. <3% line regulation, <1W stand-by power. LED power up time to be <1 sec. Load regulation <5%. 
Provide over voltage protection, non-latching output short circuit protection, current reduction LED load 
temperature protection. Ambient operating temperature range -30 degrees Celsius to 50 degrees Celsius at 
85% non-condensing relative humidity. Driver shall meet ANSI C62.41 Cat.A 2.5kv transient protection. 
Power supply shall be field programmable with 1mA resolution. Programmer shall not require the power 
supply to be powered up or connected to AC line voltage while programming. Provide integrated 
configurable LED thermal protection. Drivers shall be universal voltage input. Power supply shall be UL 
Class 2. LED dimming drivers shall provide continuous flicker-free dimming from 100%-1%. 

 
G. All lamps shall be the product of one manufacturer and shall be as manufactured by General Electric 

Osram/Sylvania, or Phillips. HPS lamps shall comply with the current published ANSI standards. 
 
2.10 PRODUCT DELIVERY, STORAGE AND HANDLING 
 

A.  Protections:  Take necessary precautions to protect all material, equipment, apparatus, and work from 
damage.  Failure to do so to the satisfaction of the Architect will be sufficient cause for the rejection of 
the material, equipment, or work in question.  Contractor is responsible for the safety and good condition 
of the materials installed until final acceptance by the Owner. 

 
B.   Cleaning:  Conduit openings shall be capped or plugged during installation.  Fixtures and equipment shall 

be tightly covered and protected against dirt, moisture, chemical, and mechanical injury.  At the 
completion of the work, the fixtures, material and equipment shall be thoroughly cleaned and delivered in 
condition satisfactory to the Architect. 

 
PART 3 - EXECUTION 
 
3.01  EXCAVATION, TRENCHING AND BACKFILLING 
 
 A.  Trenches for all underground conduits shall be excavated to the required depth.  The bottom of trenches 

shall be tamped hard.  Before backfilling the excavation shall be cleaned of trash and debris.  Backfill 
shall consist of excavation or borrow of sand, gravel, or other approved material free of trash, lumber, 
sawdust or other debris.  Backfill shall be placed in 9” thick moistured and hand or machine tamped 
layers.  Backfill shall be brought to suitable elevation above ground to provide for anticipated settlement 
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and shrinkage.  All paving broken up shall be repaired and returned to the original condition. 
 
3.02  PAINTING 
 
 A.  Contractor shall touch-up or refinish all items of electrical equipment furnished with a factory finish coat 

of paint and which may have been damaged regardless of cause.   
 
 
 
3.03  TESTING AND BALANCING 
 
 A.  Balance all single-phase loads connected to all panelboards to ensure an approximate equal division on 

these loads on main power supply serving building.  All tests shall be made in accordance with the latest 
standards of the IEEE and the NEC.  The installation shall be tested for performance, grounds and 
insulation resistance.  “Megger” type instruments shall be used.  Contractor shall perform circuit 
continuity and operational tests on all equipment furnished or connected by Contractor.  The tests shall be 
made prior to final inspection.  The Contractor shall provide all testing equipment and all costs shall be 
borne by him.  Written reports shall be made of all tests.  These reports shall be turned over to the 
Architect at time of final inspection.  All faults shall be corrected immediately.   

 
3.04 CLEANING UP 
 
 A.  The Contractor shall remove all oil, grease, or other stains resulting from his work performed in the 

building or the exterior thereof. 
 
 
 
END OF SECTION 16100 
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AUDIO – VISUAL SYSTEMS 

PART 1 GENERAL 

1. RELATED SECTIONS 

(A) The Drawings, General, Special and Supplementary Conditions of the Contract to the Work of 
this Section. 

(B) All project construction documents correspond to this Section. 

(C) The Specification Sections of other disciplines correspond to this Section, insofar as 
contractor coordination and the requirements for interconnection with the work of other 
contractors are required, and insofar as they apply. 

(D) Division 16000 – Electrical Systems 

2. SYSTEM DESCRIPTION 

(A) Audio Reinforcement Systems consist of loudspeakers, digital audio processing platform, 
amplification, equipment cabinet, cabling, rigging materials, and wiring. 

(B) Video Reinforcement system consists of laser lamp projector, motorized projection screen, 
HDBaseT transmitter and receiver, processor, cabling and connectors. 

(C)   Integration of any owner furnished equipment (OFE), furnishing and installation of specified 
products, as well as incidental equipment, hardware and cabling required providing 
complete and fully functional systems.  Furnish, deliver, erect, and connect all the material 
and equipment described herein and in the drawings, and also all other incidental material 
and tools, transportation, etc. required to make work complete, in accordance with these 
plans and specifications, as required to leave the system in first class operating condition, 
excluding those items designated WORK BY OTHERS (WBO) or NOT IN CONTRACT 
(NIC). 

(D)  Verify dimensions and conditions at the job site prior to installation, and perform installation 
in accordance with these specifications, manufacturers’ recommendations and all 
applicable code requirements. 

(E) The AV systems include the following major items: 

a) Digital audio mixing, processing and routing components 

b) Loudspeakers and loudspeaker mounting or support hardware 

c) Video displays, video processors, support cabling & hardware 

d) Equipment Racks, Cabinetry, and Furniture 

e) Cables, Connectors, Plates, and Wiring 

f) Preparation of submittal information 

g) Installation in accordance with the contract documents, manufacturer ’s 
recommendations, and all applicable code requirements 

h) Specific control system programming, training & support 

i) Initial tests and adjustments, demonstration for approval, final adjustments and 
documentation 

j) Instruction of operating personnel; provision of manuals 

k) Maintenance services; warranty 
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(F)  Provision of system testing, system documentation and instruction of Owner Personnel. 

(G) Guarantees and Warranties. 

3. REFERENCES 

In addition to the references in Division 1, all requirements of the latest published edition, un-
less otherwise noted, including but not limited to the following, shall apply.  In the event of 
conflict between cited or referenced standards, the more stringent shall govern. 

a) National Electric Code (N.E.C). 

b) Federal Communications Commission (F.C.C.) Rules and Regulations, Part 76. 

c) Society of Cable Television Engineers (S.C.T.E.) 

d) Society of Motion Picture and Television Engineers (S M P.T.E.) 

e) American Society for Testing Materials (A.S.T.M.) 

f) National Cable Television Association (N.C. T. A.) 

g) Electronic Industries Association (E.l.A) 

h) Telecommunications Industries Association (T. I.A.) 

i) “Handbook for Riggers”, 1977 Revised Edition, Newberry, W.  G., Calgary, Alberta 
Canada. 

j) “Basic Principles for Suspended Loudspeaker Systems”, Technical Notes Volume 1, 
Number 14, JBL Professional. 

k) Davis, Don and Carolyn, Audio system Engineering, Second Edition, Howard W.  
Sams and Co., Indianapolis, Indiana, 1986. 

l) DOE Standard DOE-STD-1090-99 Hoisting and Rigging 

4. SUBMITTALS 

(A) Provide shop drawings and record drawings using the following scales: 

a) Details – not less than 1/4”=1’-0” 

b) Plans – not less than 1/8”=1’-0” 

(B) Mark all submittal documents to show the project name, date, Architect, Contractor, Sub-Con-
tractor, and this specification Section number.  

(C) Make each specified submittal as a coordinated package complete with all information.  Un-
coordinated sets will be returned without review. 

(D) Cable and Connector Submittal:  Submit sample cable with connections and wire labels.  Ca-
ble sample should be 18” in length.  Submit cable/connector assemblies for each type of ca-
ble to be used on the project.  Manufacturer’s cable jacket ID lettering must be included on 
the sample cable. 

(E) Product Data:  Submit manufacturer’s product data sheets for each item of equipment that 
will be provided as part of this contract. Provide a complete list of proposed equipment bro-
ken down by system. Provide a budget summary page listing price by system.  Binders shall 
be 3-ring binders sized to handle materials plus 34% excess.  All cut sheets shall be arranged 
by system type and then by specification number with tabbed dividers between sections.  A 
table of contents shall appear at the front of the binder. 

(F) Submit heat load calculations showing how loads were derived if requested by Owner or 

ST ANDREW’S CULTURAL CENTER - AUDIO-VISUAL SYSTEMS



AUDIO-VISUAL GUIDELINES & SPECIFICATION PAGE  of 3 16

Owners Representative. 

(G) Custom Software Programming including Graphical User Interface (as required).  Provide for 
approval at least three (3) weeks prior to system commissioning, electronic copies of all cus-
tom software.  It is the Contractor’s responsibility for all custom software programming for the 
systems they are controlling.  Coordination with the Consultant is required for the develop-
ment of this software.   

(H) Provide Panel Fabrication Details including panel engraving schedule to Owner and Consul-
tant prior to ordering panels. 

(I) Any technical questions shall be submitted by email to the AV Consultant, unless otherwise 
noted by the Owner, Architect or Purchasing Agent. 

Walthall & Associates, Inc.  
200 Swift Creek Drive; Suite G 
Cantonment, FL 32533 
Electronic mail: chuck@walthall.us  
Telephone (850) 478-9002 

5. QUALIFICATIONS 

(A) Bidder shall be an A/V systems contractor, normally engaged in the full time business of A/V 
systems installation.  Show proof that bidder has been in the communications system installa-
tion business for a period of no less than five years and has completed projects of similar size 
and scope.  The Owner and/or Owner’s representative reserves the right to reject any bids 
submitted by firms without sufficient experience in projects of this size, complexity, or any 
other terms the owner or owner’s representative may deem relevant. 

(B) No sub-contractor or contract employees will be permitted to perform the contractor’s respon-
sibilities as defined herein, unless specifically identified in the bid submission and approved 
by the Owner and/or Owner’s representative.  The contractor shall have sole responsibility for 
the satisfactory execution of the work, even though he may have sub-contracted a portion of 
the work, or had certain manufacturers install their own products. 

(C) The Contractor shall provide resumes of the project coordinator (manager) and lead installer 
planned to be used for this project.  This shall be presented at the presentation of proposal.  
The Contractor shall maintain the same project manager and lead installer throughout the 
course entire course of the project.  If a personnel change is required the Contractor shall 
notify the Owner and/or Owner’s representative and the General Contractor 30 calendar days 
prior to the change. 

6. QUALITY ASSURANCE 

(A) Review architectural, civil, structural, mechanical, electrical, and other project documents rel-
ative to this work. 

(B) Verify all dimensions on the site. 

(C) Coordinate the specified work with all other trades. 

(D) Provide all items not indicated on the drawings or mentioned in the specifications that are 
necessary, required or appropriate for this work to realize complete, stable and safe opera-
tion. 

(E) Review project documentation and continuously make known any conflicts discovered and 
provide all items necessary to complete this work to the satisfaction of the Owner and/or 
Owner’s representative without additional expense.  In all cases where a device or item or 

ST ANDREW’S CULTURAL CENTER - AUDIO-VISUAL SYSTEMS



AUDIO-VISUAL GUIDELINES & SPECIFICATION PAGE  of 4 16

equipment is referred to in singular number or without quantity, each such reference shall 
apply to as many such devices or items as are required to complete the work. 

(F) Provide additional support or positioning members as required for the proper installation and 
operation of equipment, materials and devices provided as part of this work as approved by 
the Owner and/or Owner’s representative, without additional expense. 

(G)Regularly examine all construction, and the work of others, which may affect the work to en-
sure proper conditions for the equipment and devices before their manufacture, fabrication or 
installation.  Contractor shall be responsible for the proper fitting of the systems, equipment, 
materials, and devices provided as part of this work. 

(H) Promptly notify the Owner and/or Owner’s representative of any difficulties that may prevent 
proper coordination or timely completion of this work.  Failure to do so shall constitute accep-
tance of construction as suitable in all ways to receive this work, except for defects that may 
develop in the work of others after its execution. 

(I) The Systems Contractor shall maintain the same Project Coordinator (Manager) and Field 
Supervisor throughout the entire project.  The Systems Contractor shall provide contact in-
formation to the client, AV Consultant, General Contractor and Electrical Contractor, for both 
parties prior to commencing on-site project work. 

(J) Source Limitations:  Obtain as many products as possible from a single manufacturer.  Obtain 
each item as a completely newly manufactured unit, including necessary mounting hardware, 
manuals and accessories. 

7. OWNER’S RIGHT TO USE EQUIPMENT 

(A) The Owner reserves the right to use equipment, material and services provided as part of this 
work prior to final acceptance without incurring any obligation to: 

  

a) Accept material and equipment or completed systems until all punch list work is com-
pleted and all systems are acceptable. 

b) Pay additional cost or charge. 

c) Commence the warranty period for any system or device provided as part of the work. 

8. PERMITS AND INSPECTIONS 

(A) Obtain all required permits and inspections. 

(B) Furnish material and workmanship for this work in conformance with all code requirements 

(C) Perform all tests required herein, or as may be reasonably required to demonstrate confor-
mance with the specifications. 

9. DELIVERY, STORAGE, AND HANDLING 

(A) Store equipment and materials safely and securely inside at the job site in a manner that will 
not interfere with the work of other trades. 

(B) Replace all damaged or defective work or material at no additional cost, prior to acceptance. 

(C) Check, and if necessary, clean all systems, equipment, devices and components included in 
the work after acceptance and completion of the work of all other trades. 
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(D) Store materials in designated areas. 

(E) Provide and maintain suitable barriers, guards, fences and signs wherever necessary for the 
safety of others relative to and/ or for the protection of this work. 

(F) Protect all materials and equipment to prevent the entry or adhesion of concrete, plaster, un-
intended paint, or other damaging debris or materials. 

10. SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 

(A) Submit shop drawings, product data and samples together in one package within thirty (30) 
days after award of the Contract and prior to ordering equipment. 

(B) Submit catalog data sheets, neatly bound with title page, space for submittal stamps, and 
tabbed dividers between Sections.  Provide a complete list of proposed equipment. Provide a 
summary of pricing broken down by system.  Denote all substitutions. 

(C) Submit rack layouts indicating the proposed arrangement of mounted equipment including 
junction boxes and locations of conduit penetrations. 

(D) Submit construction details of all custom fabricated items and approved equipment modifica-
tions.  Include complete parts lists, schematic diagrams, and all dimensions required for 
proper assembly. 

(E) Submit finish schedule indicating proposed color selections and finishes for custom fabricated 
items, wall plates and custom labels. 

(F) Submit mounting and support details for all items mounted overhead, including loudspeakers 
complete with parts lists and dimensions.  Include a full plan view, front elevation and side 
elevation of each unique item with corresponding support structure and mounting hardware. 

(G) Approval of shop drawings or submittal indicates only the acceptance of the manufacturer 
and quality.  Specific requirements, arrangements, and quantities still must comply with the 
intent of the contract documents as interpreted by the Owner and/or Owner’s representative 
unless specifically approved in writing. 

(H) Submittals, which are incomplete, deviate significantly from the requirements of the Contract 
Documents, or contain numerous errors, will be returned without review for rework. 

11. PROJECT RECORD DRAWINGS (As Built Drawings) 

(A) Approved shop drawings, updated to accurately document the final conditions of the system 
installation.  Legibly mark to record actual construction: 

a) Field changes of dimension and detail. 

b) Changes made by Revision Order, Directive or other modifications. 

c) Details not in original contract drawings. 

d) Any other miscellaneous items installed under this contract.  At a minimum, the ends 
of each line should have the type of termination, coordinate and elevation indicated. 

e) Layouts of system devices showing actual device locations.  

f) Results of all Field Quality Control Tests in this Section. 

12. OPERATION MANUALS 

(A) Operation manuals shall include, but not limited to the following sections: 

a) Table of Contents.  
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b) Typed description of system including key features and operational concepts (e.g. 
remote control features, switching functions, and mixing capabilities). 

c) Setup diagrams and typed instructions for use in typical situations as directed by the 
Owner. 

d) Small scale plans showing locations and circuit numbers for all system outlets and 
receptacles. 

e) Single-line block diagrams showing all major components of the systems. 

f) Manufacturer’s operation manuals for user-operated equipment (tape decks, proces-
sors, communication equipment, etc.). 

13. MAINTENANCE MANUALS 

(A) Provide the owner any maintenance manuals that come packaged with equipment. 

14. PROJECT CONDITIONS 

(A) If project conditions indicate a need to vary from the Specifications or Drawings, notify the 
Owner and/or Owner’s representative, make recommendations, and proceed with the neces-
sary changes only after receipt of approval from the Owner and/or Owner’s representative. 

(B) All accessories provided by equipment manufacturer shall retain the property of the owner.  
Collect, inventory and present to owner after Acceptance Testing. 

15. WARRANTY 

(A) Provide a one (1) year System Warranty, and the following, at no additional cost to the Own-
er. 

(B) Warranty shall contain the following: 

a) Date, project title and number. 

b) Contractor’s name, address, telephone number and point of contact. 

c) Title and number of each as-built document. 

d) Signature of contractor, or its authorized representative. 

e) Include the name of a contact person for service or maintenance and define the 
limits of the system warranty. 

(C) During the System Warranty period, answer all service calls and requests for information 
within twenty-four (24) hours.  Repair or replace faulty items and correct faulty workmanship 
on site within twenty-four (24) hours of all service calls.  

(D) Conduct all warranty repairs and service at the job site unless in violation of manufacturer’s 
warranty.  In the latter event, provide substitute systems, equipment, and/or devices, accep-
tance to the Owner, for the duration of such off site repairs.  Transport warranty materials, 
parts, and personnel to and from the job site at no additional cost.  

(E) For products with manufacturer’s warranties lasting more than one (1) year, register war-
ranties in the Owner’s name.  

16. SUBSTITUTIONS 

(A) Denote any substitutions for consideration by the Owner or Owner’s representative. 

18. BRAND NAMES AND ACCEPTABLE ALTERNATIVES 
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(B) The brand name(s) and model number(s) mentioned are used in this specification as a mea-
sure of quality and performance.  Any brand or manufacture of acceptable or better quality 
and performance than that specified will be considered for acceptance by the Owner and/or 
Owner’s representative at time of Bid.  However, the Owner and/or Owner’s representative 
reserves the right to reject and deny any substitution that it may, in it’s sole discretion, deem 
unequal, and the findings in this regard shall be accepted by the bidder as final and binding. 

19. OWNER FURNISHED EQUIPMENT (O.F.E.) 

(A) Certain equipment may be identified as Owner Furnished (OFE or Existing).  This Owner 
Furnished Equipment may presently be part of the Owner’s system, or will be provided by the 
Owner, and will be delivered to the contractor’s off-site construction facility, delivered to the 
contractor’s on-site secured storage area, or installed on site by others, as appropriate, for 
incorporation into the system. 

(B) Clean and inspect the OFE, and notify the Owner and/or Owner’s representative of damage 
or defect and the extent of repair and/or adjustment required to bring the OFE to original 
specification.  Service OFE only if directed by the Owner and/or Owner’s representative un-
der the arrangements of a separate contract. 

(C) Connect, terminate and properly incorporate OFE into the proper system for its type.  Recon-
nect any equipment disconnected for installation of new equipment.  Verify proper operation 
and control functions as before removal. 

20. INSURANCE 

(A) Insure materials against theft, vandalism, damage due to the elements, fire, etc., to their full 
value.  Materials and the flawless condition of materials shall remain the responsibility of the 
contractor until acceptance of the system by the Owner. 

(B) Contractor shall be responsible for having in force the following insurance protection, this 
protection shall also be required for any subcontractors the Contractor may hire.  Certificates 
of insurance shall be provided within five (5) calendar days upon request. 

a) Workers Compensation Coverage for all workers  

b) General, Automobile and Excess or Umbrella Liability Coverage 

c) General Liability Coverage – Occurrence Form Required 

d) Business Automobile Liability Coverage 

21. WORK BY OTHERS (WBO, BY OTHERS) NOT IN CONTRACT (NIC) 

(A) As noted on drawings and in project documentation 

22. BEST VALUE ITEMIZED PROPOSAL 

(A) As noted elsewhere, the AV contractor shall furnish items meeting or exceeding the specifica-
tions, items which are new and of the latest technology. 

(B) Each item or system group of items shall be individually priced with the understanding ST 
ANDREW’S CULTURAL CENTER may select any single or any combination of items as re-
quired meeting any budget constraints.  Where the contractor chooses, an alternate item or 
system may be proposed in addition to the items specified. 

(C) Award will be based on best value to ST ANDREW’S CULTURAL CENTER, so proposers are 
required to attach literature as required, on each individual component proposed and may 

ST ANDREW’S CULTURAL CENTER - AUDIO-VISUAL SYSTEMS



AUDIO-VISUAL GUIDELINES & SPECIFICATION PAGE  of 8 16

include with each a narrative explaining the merits of the component. 

(D) In addition to above, the AV contractor shall include a narrative at the beginning of his pro-
posal describing the Project Approach, personal experience and overall relative value to ST 
ANDREW’S CULTURAL CENTER. This narrative should not exceed two double-spaced 
typewritten pages and may include any other points the proposer wishes to include. 

PART 2 PRODUCTS 

1. GENERAL 

(A) All equipment, except OFE, and materials shall be new, latest version at time of bid, and shall 
conform to applicable UL, CSA, or ANSI provisions.  Re-manufactured or “B” stock equipment 
will not be accepted without prior written consent from the Owner and/or Owner’s representa-
tive.  Evidence of unauthorized re-manufactured, or “B” stock equipment on the project site 
will be deemed evidence of the contractor’s Failure to Perform the Work.  Take care during 
installation to prevent scratches, dents, chips or disfiguration. 

(B) Regardless of the length or completeness of the descriptive paragraph herein, each device 
shall meet all of its published manufacturer’s specifications.  Verify performance as required. 

(C) Asbestos Prohibition: No Asbestos containing materials shall be used under this section.  The 
contractor shall insure that all materials incorporated in the project are Asbestos free unless 
specifically authorized in writing by the Owner and/or Owner’s representative. 

(D) All products listed below are listed for sole source information and establishment of the level 
of quality required by this project.  Refer to the project drawings to establish quantities. 

(E) Install all rack mounted equipment with black steel 10-32, button head machine screws with 
plastic cup washers protecting equipment panel.  Do not over torque, round out, strip or mar 
screws.   

(F) Provide and install an escutcheon ring around all pipes, poles and mounts that penetrate the 
ceiling.  Color to be determined by owner. 

(G) Some rack-mounted equipment may require shaft locks, covers, or removal of knobs; provide 
and install during Acceptance Testing 

(H) Provide plastic permanent approved labels at the front and rear of all rack-mounted power 
amplification and signal processing equipment.  Mount labels on the equipment rack or 
equipment chassis, and attach in a neat, plumb, and permanent manner.  Embossed labels 
will not be accepted.  Label equipment with schematic enumeration reference, and with de-
scriptive information regarding its function or area it is serving.  Similarly, provide permanent 
approved labels at the rear only of equipment mounted in furniture consoles. 

(I) All engraving shall be 1/8” block lettering unless noted otherwise.  On dark panels or push-
buttons, letters shall be white.  Letters shall be black on stainless steel, brushed natural alu-
minum plates or light-colored push buttons. 

(J) All accessories provided by equipment manufacturer shall retain the property of the owner.  
Collect, inventory and present to owner after Acceptance Testing. 

(K) Per IEC-268 standard, all XLR connectors not mounted on equipment shall be wired pin 2 hot 
(high), pin 3 (low), and pin 1 screen (shield). 

2. AUDIO SYSTEMS MATERIALS 

(A) The materials or description of work in this section is typical for all systems in this section and 
all following specification sections.   

(B) All equipment items required to provide a fully functional system may not be noted or depict-
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ed on the schematic diagrams. Confirm your quote includes all required equipment docu-
mented in the system drawings and any required equipment not listed or shown.  Report any 
missing or required equipment to the Consultant prior to submitting your quote. 

(C) Mounting Hardware exposed to the weather shall be aluminum, brass, and epoxy painted 
galvanized steel, or stainless steel.  Apply corrosion inhibitor to all threaded fittings. AV Con-
tractor can sub the control system programming, training and support from a certified pro-
grammer/company. 

(D) AUDIO-VISUAL SYSTEM 

Reference AV drawings for make, model and quantity of AV components. Notify AV 

Consultant of any discrepancies prior to submitting bids or shop drawings. Failure to 

notify does not constitute change order (add) approval.  

Verify with system drawings, on-site inspection and requirements to provide a fully 
functional system(s). 

Provide all materials, labor, training and miscellaneous equipment required. 

Provide all display mounting devices; wall, ceiling, truss, etc. as required. 

Provide proper lensing (T/W) as noted on the schematic and plan drawings to proper-
ly fill the screen with no less than 10% +/- tolerance. 

Provide all industry standard patch bays, fiber trays, patch cords and fiber link cables 
as required. 

Provide all required network, audio, video POE, POE+ and control cables as required. 

3. CABLES AND CONTROL WIRING 

(A) All electrical conductors installed under this contract, except where otherwise specified, shall 
be soft drawn annealed stranded copper having a conductivity of not less than 98% of pure 
copper and shall be Anaconda, Triangle, General or approved equal for power, and Alpha, 
Belden, or West Penn for low voltage.  Cables in plenum rated ceilings outside conduit shall 
be similar to those listed above, except plenum rated.   

(B) Homerun ALL Loudspeaker Cables, Reinforcement Loudspeaker Cables, Monitor and Fold-
back Loudspeaker Cables.  Cables between loudspeakers interconnect junction boxes and 
racks to be at least No. 12 AWG jacketed pair equal to West Penn CL3 rated product or as 
shown on the AV drawings. 

(C) Other Loudspeaker Cables to be at least No. 16 AWG jacketed pair equal to West Penn CL3 
rated product or as shown on the AV drawings. 

(D) Line Level and Microphone Level Cables to be at least No. 22 AWG shielded jacketed pair eq 

(E) ual to West Penn CL3-452 or CL3-291 or as shown on the AV drawings.Multi-conductor High 
Resolution Video Cable shall be manufactured by Extron Electronics or West Penn CDT.   

(F) Coaxial Cable for video and RF transport shall be RG-6 quad-shielded with a solid copper 
center conductor.  Any other cable if installed shall be removed and replaced with approved 
cable at no additional expense to the owner. 

(G) Low Voltage Control Cabling to be at least No.18AWG shielded CL3 rated cable, conductor 
count to be determined by application. 

(H) All cables that are not in conduit and are run through plenum rated spaces shall be plenum 
rated cable of the gauge and conductor count required for the application. 

4. ADD OPTIONS 
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(A) Provide pricing on the following add option for purchasing consideration by the Owner.  En-
sure pricing includes all necessary components, parts and labor to provide a fully functional 
system. 

5. DELETE OPTIONS 

(A) Provide pricing on the following delete options for purchasing consideration by the Owner.  
Ensure pricing includes all necessary components, parts and labor to provide a fully function-
al system. 

a) DELETE OPTIONS are at Owner’s discretion upon receipt of proposal. 

6. FABRICATION 

(A) Equipment Racks 

a) Pre-assemble and test all racks before delivery to the job site, provide a written report on 
pre-assembly and test results to Owner/Owner’s Representative. 

b) Verify the depth of each rack prior to assembly to ensure that mounted equipment will fit 
completely inside with the front and rear door closed. 

7. SOURCE QUALITY CONTROL TESTS 

(A) Use the following test equipment meeting the following minimum specifications to perform the 
Source Quality Control Tests and Field Quality Control Tests.  Furnish the same test equip-
ment for the performance of Acceptance Testing. 

a) Digital Multimeter 

DC to 20 kHz bandwidth 

300 V range, 100 mV resolution 

10 megohms input impedance 

Direct reading of dBm across 600-ohm load 

DC resistance to .1 ohm 

Dual Trace Oscilloscope (if required or requested) 

100 MHz bandwidth 

1 mV/CM sensitivity 

Dual time base capability 

b) Sine/Square Wave Generator 

5 Hz to 5 kHz bandwidth 

Output level of 0 dBm with less than .5% THD 

c) Impedance Bridge 

Range: 1 ohm to 1 megohm 

Three test frequencies, minimum, ranging from 250 Hz to 4 kHz 

d) Sound Level Meter 

ANSI Type 2 with one-octave filter set 
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(B) Measurements 

a) Measure and record impedances curves for each loudspeaker line entering rack at 1000 
Hz. 

b) Grounding System tests as described in the Technical Systems Specification. 

8. MISCELLANEOUS CONNECTORS 

(A) Certain connectors not identified in specific paragraphs, or indicated on the drawings, are 
specified by generic “type”.  At all times, match connector types used in adjacent project ar-
eas, including existing audio, television and audiovisual systems. 

a) D(*)F -   Switchcraft D(*)F or Neutrik NC(*)F 

b) D(*)M -   Switchcraft D(*)M or Neutrik NC(*)MP 

c) TRS-F -  Switchcraft 121 

d) TRS-M -  Switchcraft 280 or Neutrik NP3C-BAG 

e) TRS-FJ -  Switchcraft 14B or Neutrik NJ3FP6C-BAG 

f) S4FC -   Neutrik NL4FC 

g) S4MP -  Neutrik NL4MP 

h) BNC -   Canare BCJ-R 

i) BNCL -  Canare BCP-S4 

j) BNC-R -  Canare BCJ-RU 

PART 3 EXECUTION 

1. INSTALLATION 

(A) Verify existing conditions before starting work. 

(B) Execute all work in accordance with Part 1.3 References in this guideline, and with all local 
and state codes, ordinances, and regulations. 

(C) Install equipment according to manufacturer’s recommendations. 

(D) Install all rack-mounted equipment with black steel 10-32, button head machine screws, using 
plastic cup washers to protect equipment panel. 

(E) Rack mounted equipment shall be mounted into racks and fully wired and tested, before 
delivery to job site. (Does not apply when racks are existing) 

(F) Install flat black blank panels in all unused rack positions.  Use no larger then a two space 
panel. 

(G) Ensure that levels and impedances are properly matched between components. 

(H) Choose colors and finishes of all exposed and custom fabricated items and labels to blend in 
with the surroundings as approved by the Owner and/or Owner’s representative. 

(I) Firmly and permanently attach electrical boxes, enclosures and permanent equipment to the 
building.  Rigidly mounted equipment and devices shall be level, plumb and square. 

a) Set “flush-mounted” units so that the face of the cover, bezel, or escutcheon is in the 
same plane as the surrounding finished surface.   

b) Mount boxes, panels and trim so that there are no gaps, cracks, or obvious lines 
between the trim and the adjacent finished surface, and ready them to receive final 
finish, as applicable. 

c) Provide access panels where needed to access boxes, panels and enclosures in 
walls or ceilings, as indicated and dimensioned on the shop drawings.   
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d) Finish panels to match the surrounding surfaces. 

(J) Supports and mounts for equipment to be installed over public areas shall be permanently 
attached to suitable building structure adequate to support the equipment loads with a safety 
factor of at least five. 

(K) Use attachment hardware with a minimum SAE Grade 5 load rating.  Do not use formed eye-
bolts or lag screws for support or connection of suspended equipment.   

(L) Verify capacity of mounting methods used in the work and associated liabilities.  All attach-
ments, attachment points, reinforcement requirements, and hardware selection shall be exe-
cuted in accordance with the references in PART 1. 

2. GROUNDING, SHIELDING AND ISOLATING 

(A) Mount and enclose all electrical and electronic equipment in metal enclosures, pedestals or 
equipment racks. 

(B) All junction boxes shall be bonded to the building safety ground.  

(C) Use EMT type conduit for all wiring outside of equipment racks except plenum rated wiring 
above a lay-in ceiling, and outdoor conduits and raceways, where separate insulated ground 
wiring shall be supplied. 

(D) Use flexible conduits and PVC fittings to provide insulated connections of the building electri-
cal raceways to equipment racks.  Mount all equipment racks at the job site in a manner that 
provides electrical isolation from the building structure and electrical raceways. 

(E) Electronics racks and cabinets shall be boned to the isolated ground technical power system 
only.  Refer to Section 16770 for coordination and test with the Electrical Contractor. 

(F) In the case where a metal equipment cabinet or rack is located on a suspended, concrete or 
bonded flooring system, the enclosure shall be placed on a Santoprene isolating mat with a 
minimum thickness of 3/32” and a Durometer of 80A,. 

3. WIRING PRACTICES 

(A) Where specific instructions are not given, perform all wiring in strict adherence to standard 
broadcast and sound engineering practices in accordance with the references listed in PART 
1. 

(B) Group all wiring into the following classifications by power level or signal type: 

a) Microphone Level: less than -20 dBm. 

b) Line Level Audio and DC Control Circuits: -20 dBm to +30 dBm. 

c) Speaker Level: greater than +30 dBm. 

d) AC Mains Power Circuits 

(C) Separate wiring of differing classifications by at least six (6) inches, wherever possible.  
Wherever lines of differing classification must come closer together than six (6) inches, cross 
them perpendicular to each other. 

(D) Neatly harness wires together within racks by power level classification using horizontal and 
vertical wiring supports as required.  Rigidly support all wires within 6” of fixed connection 
points.  Leave service loops of sufficient lengths to allow rack hinges or slides to fully extend 
to facilitate access to rear panel connectors from the front of each rack.  Do not use self-ad-
hesive anchor pads for support of cables. 

(E) Observe consistent polarity throughout the audio systems as follows:  

a) Use only balanced differential inputs throughout all audio systems unless otherwise 
noted. 
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b) Use approved transformers where directed to reduce objectionable system noise to 
acceptable levels. 

(F) Exercise care in wiring to avoid damaging the cables and equipment.  Use grommets around 
cutouts and knockouts where conduit or chase nipples are not installed.  Use bushings where 
conduit terminal connections are exposed in or out of junction boxes. 

(G) Cut off unused wire ends approximately one-half inch (1/2“) past the wire jacket.  Fold them 
back over the jacket, and secure in place with heat-shrink tubing.  In multi-conductor cables, 
preserve all unused conductors for future use.  Failure to do so may result in replacement of 
cables at the contractor’s expense. 

(H) Provide a minimum 6” service loop or enough cable to allow for three (3) subsequent termina-
tions which ever is greater. 

(I) All cable jacket exposed stripped ends shall be dressed with the appropriate sized heat 
shrink. 

(J) All drain cables shall be protected from the jacket strip to the point of termination.  Exposed 
bare wire is not acceptable. 

(K) Make all connections using rosin-core solder in conjunction with approved mechanical con-
nectors unless other is specified by manufacturer.  Connect microphone, control, and line 
level wiring through approved connectors.  Connect speaker level wiring using approved ter-
minal barrier strips.  Mount all terminal devices on a non-conductive (electrically) rigid sur-
face.  Provide 10% spare terminals at each location.  Label each terminal with a unique num-
ber. 

(L) Make all power amplifier output connections directly into amplifier binding posts, friction fit 
connectors are not acceptable.  In the event the amplifier doesn’t have binding posts, and 
has barrier strip connections, crimp and solder the appropriate fork lug to the cable and 
torque screws to manufacturer’s specification. 

(M) All fiber optic cable splicing shall utilize the fusion splice method.  The maximum allowable 
loss per fusion splice shall be 0.5 dB.  

4. LABELING 

(A) Label products in a logical, legible, and permanent manner corresponding to the Drawings.  
Wording, format, style, color, and arrangement of text will be subject to the Owner and/or 
Owner’s representative’s approval.  Submit samples and labeling schedule for approval.  La-
beling will be verified at final adjustment and equalization 

(B) Label all wall plates for input, output, and control receptacles as well as connector mounting 
plates in all boxes using 1/8” engraved lettering filled with black or contrasting paint, as ap-
proved. 

(C) Use engraved plastic labels similar to Lamicoid, squarely and permanently attached, to label 
the following: 

a) Patch panel designation strips. 

b) Front and back of all rack mounted equipment including controls 

c) Barrier strips, terminals, transformers, switches, relays, volume controls, and similar 
devices. 

(D) Label pushbutton switches with engraved lettering filled with contrasting color paint.  

(E) Label all permanently installed wires on both ends with approved permanent clip-on type or 
sleeve type markers.  Wrap-around adhesive labels will not be accepted unless completely 
covered with clear heat shrink tubing.  

(F) Label all portable equipment with engraved block letters using initials and/or words.  Label all 
portable cables similarly with printed heat-shrinkable tags located 12 inches from the male 
connector end.  Verify lettering through the Owner and/or Owner’s representative prior to en-
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graving or printing.  

(G) Label access panels and backboards with designations corresponding to the drawings.  
Where devices are concealed above access ceilings, provide permanent lamicoid labels, on 
the ceiling supports corresponding to the drawings in finishes and sizes approved by the 
Owner and/or Owner’s representative.  

5. FIELD QUALITY CONTROL TESTS 

(A) Maintain a competent supervisor and supporting technical personnel, acceptable to the Own-
er and/or Owner’s representative during the entire installation.   

(B) Before connecting any equipment to AC power outlets, measure the AC voltages between 
hot, neutral, and ground and verify correct voltage and polarity of AC power.  Equipment 
damaged by connecting to improperly wired outlets shall be replaced at no addition cost to 
the Owner. 

(C) Upon completion of the system installation, it shall be the responsibility of the contractor to 
perform the necessary adjustments and balancing of all signals and amplifier gain, and other 
level controls to ensure proper system operation.  The Owner shall physically inspect the sys-
tem and/or Owner’s representative to assure that all equipment is installed in a neat and 
workmanlike manner as called for by the plans and specifications. 

(D) Determine the proper sequence of energizing systems to minimize the risk of damage. 

(E) After successfully energizing the systems, make all preliminary adjustments and document 
the setting of all controls, parameters of all corrective networks, voltages at key system inter-
connection points, gains and losses, as applicable. 

(F) Verify the performance parameters of the individual systems following established profes-
sional procedures, in addition to those specified herein. 

(G) Measure and record impedance curves of all loudspeaker lines at amplifier rack terminal bar-
rier strips prior to connecting to amplifier outputs. 

(H) Apply a sine-wave sweep signal to each loudspeaker system, sweeping from 50 Hz to 5000 
Hz at a sound pressure level which is 10 dB below the loudspeaker’s rated electrical input 
power.  Listen for rattles or objectionable noise and correct if apparent.  

(I) Using a +4 dBm sine-wave input, set controls of each component to produce a +4 dBm sine-
wave output.  Under these conditions (unity gain), the presence of any waveform, distortion, 
interference signals, or oscillations shall be unacceptable.  

(J) Check for proper polarity of ceiling mounted loudspeakers by applying music program or pink 
noise to each system and walking through the transition areas of coverage from one loud-
speaker to the next.  Transition should be smooth with no apparent shifting of source from 
one loudspeaker to the next.  

(K) Drive each ceiling distributed loudspeaker system with one octave of pink noise centered at 
1000 Hz at a sound pressure level which is at least 10 dB above the ambient noise.  Adjust 
power amplifiers to provide uniform distribution of sound throughout the seating areas within 
a tolerance of ±3 dB.  Use an ANSI Type 2 sound level meter set for slow meter damping to 
take readings at seated ear height.  

(L) Individually drive each reinforcement loudspeaker with one octave of pink noise centered at 
1000 Hz at a sound pressure level, which is at least 10 dB above the ambient noise.  Adjust 
power amplifiers to provide an equal sound pressure level from each loudspeaker on its aim-
ing axis in the seating area.  Use an ANSI Type 2 sound level meter set for slow meter damp-
ing to take readings at seated ear height.  

(M) Upon completion of initial tests and adjustments, notify the Owner and/or Owner’s represen-
tative the system is ready for final equalization and acceptance testing.  
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6. TEST EQUIPMENT 

(A) Provide the following test equipment on site during construction and available to the Owner 
and/or Owner’s representative during final adjustment and acceptance testing: 

a) Digital Multi-meter 

b) 100 MHz Dual Trace Storage Oscilloscope 

c) Video Test Pattern Generator (XGA, Component, YC and Composite)  

d) Sine/Square Wave Generator 

e) Impedance Bridge 

f) Sound Level Meter - ANSI Type 2 with one-octave filter set 

7. FINAL ADJUSTMENT AND EQUALIZATION 

(A) Schedule a time for the Owner and/or Owner’s representative to perform the Final Adjustment 
and Equalization.  Notify the Owner and/or Owner’s representative and Consultant at least 
twenty one (21) days in advance. 

(B) Furnish project lead installer to assist the Owner and/or Owner’s representative during the 
Final Adjustment and Equalization. 

(C) Audio Systems acceptance tests shall employ an approved sound level meter, and spectrum 
analyzer and digital multi-meter to be provided by the contractor.  Measurements shall be 
made at the combined output of the amplifiers and at selected locations throughout the facili-
ty. 

(D) Video Systems acceptance tests shall employ and approved video test pattern generator, PC 
with min. XGA output and a 100MHz dual trace storage oscilloscope.  Measurements shall be 
made at the point of signal origination and compared to signal at the display device.  Mini-
mum requirements at the display device shall be a rise time no greater then 7.5ns (5ns pre-
ferred) and amplitude of .7 volts. 

(E) Record final settings on all equipment and submit with contract closeout documents. 

8. CLEAN UP 

(A) Remove all unnecessary tools and equipment, unused materials, packing materials, and de-
bris from each area where Work has been completed on a daily basis unless designated for 
storage. 

(B) Clean all areas around system equipment and be sure that the inside of each equipment rack 
is free of cut wire ends, solder splatters, and other debris. 

9. DEMONSTRATIONS AND TRAINING 

(A) Furnish a technician who is qualified to operate and maintain the systems specified in this 
Section to instruct Owner designated personnel regarding the design features and proper 
operation of the systems. 

(B) If requested by the Owner, furnish the same technician/instructor during the first formal use of 
each system to further instruct and assist Owner personnel in system operation. 

(C) Upon completion of the Work, the Owner and/or Owner’s representative may elect to verify 
test data as part of the acceptance procedure.  Provide personnel and equipment, at the con-
venience of the Owner and/or Owner’s representative, to reasonably demonstrate system 
performance and to assist with such tests without additional cost to the Owner and/or Own-
er’s representative. 

10. FINAL PROCEDURES 
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(A) Perform any and all remedial work to correct inadequate performance or unacceptable condi-
tions of, or relating to any of this work, as determined by the Owner and/or Owner’s represen-
tative, at no additional expense to the Owner and/or Owner’s representative. 

(B) Furnish all portable and loose equipment to the Owner along with complete documentation of 
the materials presented.  All portable equipment shall be presented in the original manufac-
turers packing, complete with all included instructions and miscellaneous manuals and doc-
uments. 

(C) Test Reports and Certificates: 

a) Document all acceptance testing, calibration and correction procedures described herein 
with the following information: 

b) Parameters measured and their values, including values measured prior to calibration or 
correction, as applicable. 

c) Parameters associated with calibration or corrective networks, components, or devices. 

d) All software shall have certified backups and escrow provisions reviewed with the Owner 
and/or Owner’s representative and equipment supplier.  

e) Provide all operational software, configuration files, source code, and final settings and 
adjustment, in Compact Disc format, sleeved in the final documentation binder.  The con-
figurations, and source code become the sole property of the owner at project completion 

f) A list of all equipment, indicating manufacturer, model number, serial number and equip-
ment location (rack/room number).  Update following acceptance testing if modified. 

(D) Present, review and clarify all materials to the Owner and/or Owner’s representative and/or 
operating personnel and fully demonstrate the operation and maintenance of the systems, 
equipment, and devices specified herein.  

(E) Check, inspect, and if necessary, adjust all systems, equipment, devices and components 
specified, at the Owner’s convenience, approximately thirty (30) days after the Owner accep-
tance of this work. 

END OF SECTION

ST ANDREW’S CULTURAL CENTER - AUDIO-VISUAL SYSTEMS
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SECTION 16300 – LIGHTNING SUPPRESSION SYSTEM  
 
PART 1 – GENERAL 
 
1.01 SUMMARY  
 

A. Provide all labor, components, equipment, and services to perform all operations required 
for the complete installation and related work as specified herein.  
 

B. Any such work in any other section of these specifications that is not specifically 
described therein shall comply with the requirements of this section.  
 

C. The following items of work are specifically included in, but not necessarily limited to, 
the work of this section without limiting the generality implied by these specifications:  
 

1. CMCE lightning protection air terminal  
2. Mast, complete with base and supports  
3. Down conductors  
4. Grounds  
5. Transient Voltage Surge Suppression (if selected)  

  
1.01.1 DEFINITIONS  
 

A. Manufacturer – The term manufacturer shall refer to EMP Solutions, Inc. and its agents.  
 

B. CMCE- CMCE shall refer to any model of the CMCE lightning suppressor.  
 
1.02 SUBMITTALS  
  

A. Provide shop drawings for review, showing location of CMCE air terminal, mast, 
conductors, grounding system, installation procedures and details.  
 

B. Detailed manufacturer's data sheets on all components, accessories and miscellaneous 
equipment shall also be submitted.  

 
1.03 DESCRIPTION OF SYSTEM  
  

A. Provide a complete installation of equipment to comprise a complete system in 
accordance with CMCE Manufacturer’s Installation Standard.  
 

B. The installing contractor shall be responsible for all components and labor to accomplish 
this result.  
 

C. The system shall be installed so that completed work is unobtrusive and does not detract 
from the building appearance.  
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1.04 CODES, REGULATIONS, PERMITS  
  

A. The completed system shall comply with CMCE Manufacturer’s Installation Standard, 
equipment supplier drawings and specification requirements for installation of CMCE 
lightning protection systems.  
 

B. The installing contractor shall accomplish any corrections required by the inspection at 
his own expense.  
 

C. Noncompliance shall be reported to the equipment supplier for remedy.  
  
1.05 STANDARDS OF QUALITY  
 

A. The CMCE system equipment supplier, contractor, and installer shall install the CMCE 
system in compliance with the Manufacturer’s Installation Standard.  
 

B. Manufacturer’s guarantee and warranty shall be submitted to the owner upon completion 
of the installation.  
 

C. Manufacturer’s Warranty of 10 Years applies to all models sold through EMP Solutions 
or one of their authorized dealers. 
 

D. Manufacturer’s ‘No Strike’ Guarantee applies to all devices sold and installed by an 
approved installer.  This guarantee ranges from $50,000 USD to $500,000 USD and is 
subject to terms and conditions.  

  
1.06 SERVICE AND INSPECTION  
  

A. The installation of equipment shall be reviewed by the manufacturer and shall be in 
accordance with the manufacturer’s requirements.  
 

B. The installation shall be inspected by an agent of the manufacturer for compliance with 
Manufacturer’s Installation Standard.  
 

C. The lightning protection installing contractor shall provide photos of the installation, 
including but not limited to; mast mounting, bonding connections (waterline & structural 
steel), down conductors, ground rods/grids and all buried, concealed or inaccessible 
connections and components.  

a) This information shall be forwarded to the CMCE manufacturer for evaluation, 
certification, archiving and documentation.  

b) The ground resistance of the completed system shall be measured using an 
approved  clamp meter, ideally AEMC 6417 or similar. Ground resistance shall 
not exceed 10 ohms.    
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2.02 CONDUCTORS  
  

A. Copper down conductors shall be 19 -32 strands of 14-gauge wire rope lay, with a net 
weight of 200 - 375 pounds per 1,000 feet minimum.  
 

B. The structural steel may be utilized as the main conductor provided the steel is 
electrically continuous or is made so via other means and with approval from the 
Manufacturer.  
 

C. All conductors shall be secured every 3'-0" (900mm) maximum.  
 

D. Fasteners and clips utilized shall be of equal corrosion resistance as the components 
being secured.  
 

E. Bare copper components shall not be installed on dissimilar metals. Corrosion resistant 
copper equipment shall be utilized where these conditions exist.  
 

F. Corrosion resistant copper conductors and fittings shall be utilized where corrosive 
atmospheres are present.  
 

G. Conductors shall be installed so that a conductor shall always have a horizontal or 
downward path, free of "U" and "V” pockets, with the exception that an 8” (203mm) 
maximum rise, or a rise of 3” (80mm) maximum for every 12” (300mm) of conductor 
length shall be permitted in a main conductor run. 
 

H. Each CMCE terminal shall have one (1) down conductors from the base of the mast to 
the grounding system.  
 

I. The electrical contractor shall furnish and install all necessary PVC conduit for concealed 
down conductors.  
 

J. No bend of a conductor shall be less than 90º and shall not have a radius of bend of less 
than 8” (203mm). Exceptions are through roof and wall assemblies and "T" connections.  

  
2.03 MAST  
  

A. Aluminum, galvanized, carbon or stainless-steel mast are acceptable.  
 

B. Mast support, depending upon application, may be roof mounting base, side mounting or 
structural support.  

  
 2.04 GROUNDING SYSTEM  
 

A. Ground rods shall be copperbond 1/2" x 10'-0”, minimum.  
 

B. Ground rods shall be installed, as needed, to achieve the 10 ohm or less ground 
resistance. 
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C. Ground plates of high conductivity copper sheet, 20 gauge minimum, 24 in. sq., may be 
used in lieu of ground rods if soil conditions make it impossible to drive ground rods.  
Chemical rods may also be used in lieu of plates or rods.  
 

D. The cable attachments to the ground rods must be accomplished via an exothermic weld 
or mechanical clamp.  A ground loop may be substituted for the ground rods or ground 
plates. The ground loop must be of a main size conductor and shall comply with the ten 
(10) ohm resistance requirement of the grounding system.  
 

E. Ground rods, ground plates, and ground loop conductors shall be installed a minimum of 
1ft. (300mm) below grade and a minimum of 2ft. (600mm) away from the foundation. 
Bonding of grounded systems shall be via main size conductors. The bonding shall be 
accomplished to achieve equal potential of all grounds.  

  
2.05 CONNECTORS, FITTINGS, FASTENERS, AND HARDWARE  
  

A. Provide all connectors, fittings, fasteners, hardware, clamps, guards, lugs, etc., as 
required to connect, and install all parts of the system.  
 

B. All equipment shall be fabricated from copper and/or bronze components.   
  
2.06 SURGE SUPPRESSION (recommended but optional)  
  

A. Provide surge protection on the electrical, telephone, and antenna and TV lead wires.  
 

B. The surge suppresser for the main electrical panel shall be industrial grade, with 
replaceable modules, fused, indicator lights. 
 

C. The electrical surge suppression equipment shall be installed at the main entrance of the 
electrical system with a disconnecting mechanism. 
 

D. The surge suppresser shall have the capability of being disconnected without shutting 
down the electrical system. 
 

E. Telephone surge suppression shall be to the standards of the telephone system carrier.  
 

F. The suppresser shall be industrial grade with replaceable modules, and a reaction time of 
less than one (1) nanosecond. 
 

G. This surge equipment shall be installed at the main entrance of the telephone system. 
 

H. Antenna and TV lead wire suppressers shall be industrial grade suitable for the 
conductor, coax or hard wire. The suppresser shall have a reaction time of less than one 
(1) nanosecond and shall be installed as close to the antenna or TV camera as possible.  
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3.01 INSTALLATION  
  

A. Installation shall be accomplished in a professional manner by a lightning protection 
installing contractor or a licensed electrical contractor.  
 

B. All work installed within the building shall be concealed.  
 

C. All work installed in accessible locations shall be properly guarded and protected. 
 

D. All components shall be installed in a manner to prevent electrolytic action under 
presence of moisture.  
 

E. All roof, wall or other building penetrations shall be made in a manner to prevent the 
ingress of water or moisture.  
 

F. Roof penetrations, flashings/pitch pans shall be furnished and installed by the contractor.  
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Quina Grundhoefer Architects 
400 West Romana Street 
Pensacola, Florida 32502 
 

Attention: Mr. Carter Quina AIA 

                     

Subject:  Pre-Renovation Asbestos Containing Materials and Lead Based Paint  

Survey Report 

        ST. ANDREWS SCHOOL REVITALIZATION 

3001 15th Street 

Panama City, Bay County, Florida 

  NOVA Project Number 10111-3021065 

  

Dear Mr. Quina: 

 

NOVA Engineering and Environmental LLC (NOVA) has completed the Asbestos Containing 

Materials (ACMs) and Lead-Based Paint Survey for St. Andrews School Revitalization project 

located at 3001 15th Street in Panama City, Bay County, Florida (Subject Property). We appreciate 

your selection of NOVA and for the opportunity to be of service on this project.  Please feel free to 

contact us if you have any questions or if we may be of further assistance.  

 

Sincerely, 

NOVA Engineering and Environmental LLC 

 
              

 

 

Daniel T. McGimsey, BSG 

Environmental Staff Professional 

Accredited Asbestos Inspector 

USEPA Licensed Lead Inspector 

                    
       
Larry G. Schmaltz, P.E., G.C.   
Florida Licensed Asbestos Consultant (#AX009) 
USEPA Licensed Lead Inspector 
USEPA Licensed Lead Risk Assessor 
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1.0 SUMMARY 
 

A summary of our findings is presented below.  This summary is provided for convenience and 

should not be substituted for review of the full report, including all attachments as provided 

herein. This site is located at 3001 15th Street in Panama City, Bay County, Florida. 
 

1.1 ASBESTOS 
  

During this study, eighty-one (81) samples of building materials, including but not 

limited to, ceiling materials, flooring materials, drywall and caulking materials were 

collected by NOVA and analyzed using Polarized Light Microscopy (PLM), with one (1) 

of the analyzed homogeneous sample layers indicating asbestos containing materials 

(ACM).  

 

• HA-3: Residual black mastic under red linoleum type flooring 

 

Following is a table containing a summary of the samples that were collected during 

the survey: 

St. Andrews Main School Building – Pre-Renovation ACM Survey 

HSA 
Sample 
Number 

Material Type & Location PLM Analysis Estimated Quantity 
*EPA 
Cat. 

1 (1-7) Gypsum board w/ joint material ND 15,000 SF N/A 

2 (1-3) Black and Gray floor tile w/ mastic ND 600 SF N/A 

3 (1-7) 
Red linoleum type flooring under wood 
vinyl flooring w/ residual black mastic 

5% Chr. Residual 
black mastic 

15,000 SF NF-I 

4 (1-3) CMU black wall and mortar ND 900 SF N/A 

5 (1-7) Wood patterned vinyl floor tile ND 15,000 SF N/A 

6 (1-3) Ceramic bathroom tile ND 800 SF N/A 

7 (1-3) 
Red ceramic floor tile found in mechanical 

rooms 
ND 400 SF N/A 

8 (1-3) White floor tile ND 400 SF N/A 

9 (1-3) White silver ducted and wrap ND 800 SF N/A 

10 (1-3) Green carpet glue ND 600 SF N/A 

 

Cafeteria – Pre-Renovation ACM Survey 

HSA 
Sample 
Number 

Material Type & Location PLM Analysis Estimated Quantity 
*EPA 
Cat. 

1 (1-3) White drop-down ceiling ND 800 SF N/A 

2 (1-3) Gypsum board w/ joint compound ND 500 SF N/A 

3 (1-3) Brown ceramic floor tile in kitchen ND 400 SF N/A 

4 (1-3) 
White and brown ceramic wall tile in 

kitchen 
ND 300 SF N/A 

5 (1-3) White floor tile in cooler ND 300 SF N/A 

 
 
 
 
 
 
 
 



St. Andrews School Revitalization Project – ACM & LBP report November 29, 2021 

Quina Grundhoefer Architects              NOVA Project Number 10111-3021065 

 

Page 2  

Building 2 – Pre-Demolition ACM Survey 

HSA 
Sample 
Number 

Material Type & Location PLM Analysis Estimated Quantity 
*EPA 
Cat. 

1 (1-3) Brick and Mortar ND 900 SF N/A 

2 (1-3) White floor tile w/ black mastic ND 600 SF N/A 

3 (1-3) Gypsum board w/ joint compound ND 400 SF N/A 

4 (1-3) White drop-down ceiling ND 800 SF N/A 

5 (1-3) Concrete walkway to metal canopy ND 900 SF N/A 

6 (1-3) Building 2 roofing core ND 800 SF N/A 

 

Building 5 and Basketball Court – Pre-Demolition ACM Survey 

HSA 
Sample 
Number 

Material Type & Location PLM Analysis Estimated Quantity 
*EPA 
Cat. 

1 (1-3) Building 5 and basketball court slab ND 800 SF N/A 

2 (1-3) Building 5 brick and mortar ND 200 SF N/A 

Note: Neither NOVA nor the client will be held responsible for anyone’s use of the estimated quantity. It is 
suggested that anyone responsible for the project prepare their own quantity estimates. 

 

TABLE LEGEND: 

 
HSA:  Homogenous Sampling Area QUANTITY ESTIMATE:  Estimated Quantity of HSA 
 
PLM ANALYSIS: Chr. = Chrysotile Asbestos EPA CATEGORY:  F = Friable 
 Ams. = Amosite Asbestos NF-I = Category I Non-Friable 
 ND = No Asbestos Detected NF-II = Category II Non-Friable 
               N/A = Not Applicable 

 

Polarized Light Microscopy (PLM) is commonly used for bulk asbestos identification, 

but it can identify non-asbestos fibers as asbestos. In an effort to eliminate false 

positives (and costly unnecessary abatement), samples reported as containing 

between 1% and 10% asbestos can be analyzed/verified by point count.  The 

alternative is to assume the subject material to be asbestos containing. The 

Occupational Safety and Health Administration (OSHA) Asbestos Standard for 

Construction Industry 29 CFR 1926.1101 regulates workplace exposure to asbestos.  

OSHA does not define Asbestos Containing Material on asbestos content.  The OSHA 

standard requires that employee exposure to airborne asbestos fibers be maintained 

below 0.1 asbestos fibers per cubic centimeter of air (0.1 f/cc).  The OSHA standard 

classifies construction and maintenance activities, which could disturb ACM, and 

specifies work practices and precautions which employers must follow when engaging 

in each class of regulated work.  In addition to worker protection, the means and 

methods necessary for ACM abatement are the sole responsibility of the abatement 

contractor. 

 

A complete list of suspected ACM samples obtained is also shown in the laboratory report 

(included in Appendix B). 
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1.2 LEAD-BASED PAINT 
  

During this study, three hundred and thirty-three (333) samples of building materials, 

including but not limited to walls, door frames and trim were evaluated by NOVA using a 

portable X-Ray Fluorescence (XRF) Analyzer, with four (4) of the surfaces identifying 

positive as containing lead-based paint at or in excess of the Federal Standard (1.0 

mg/cm2). The positive samples are identified in the table below (Table 1.1). All readings 

are provided in Appendix B. 

 

Sample 
Number 

Material Type & Location* 
XRF 

Reading 
(mg/cm2) 

Comment Classification 

21 
Cafeteria Kitchen Ceramic tile – 

western wall 
2.97 Intact 

Positive** 

43 
Cafeteria Kitchen Ceramic tile – 

northern wall 
3.01 Intact 

Positive** 

44 
Cafeteria Kitchen Ceramic tile – 

eastern wall 
2.95 Intact 

Positive** 

45 
Cafeteria Kitchen Ceramic tile – 

southern wall 
2.96 Intact 

Positive** 

** Ceramic tiles and porcelain bathtubs are not classified as lead-based paint according to HUD 
reporting guidelines. These items are not considered lead-based paint; their presence does not need to 
be included in disclosure under the Lead Disclosure Rule (HUD). However, surface abrading and 
demolition activities such as breaking and crushing may release lead. The OSHA construction (lead) 
standard (29 CFR 1926.62) applies to all construction work where an employee may be occupationally 
exposed to lead. 
* All similar materials throughout the Subject Property with matching paint schemes are designated 
Homogenous Areas. 
** Lead exposure is regulated by OSHA (29 CFR 1910.1025, Toxic and Hazardous Substances, Lead) 
and OSHA (29 CFR 1926.62, Occupational Health and Environmental Controls, Lead).  

 

2.0 INTRODUCTION 
 

2.1 DESCRIPTION OF SUBJECT PROPERTY 
 

The Subject Property comprises of an unoccupied school building, cafeteria building, 

a library building connected to the cafeteria building, a metal canopy and walkway, a 

pavilion building and basketball court located at 3001 15th Street, Panama City, Bay 

County, Florida. The main school building is a one-story masonry structure with an area 

of approximately 17,350 SF, built in 1926. The cafeteria structure is located just 

southeast of the main school building. Both these structures were pre renovation ACM 

Surveys. Building 2 is located just south of the main school building. This structure has 

a built-up roof. The metal canopy was reportedly built in 2000. The pavilion and 

basketball court are located on the south side of the Subject Property. These four (4) 

structures are to be demolished. 
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2.2 PURPOSE 
 

As requested by Mr. Carter Quina of Quina Grundhoefer Architects (CLIENT), the 

Asbestos Containing Materials (ACMs) Survey and Lead Based Paint (LBP) Inspection 

was performed in an effort to identify ACMs and LBP at the Subject Property.  This work 

has been performed in general accordance with NOVA Proposal Number 011-

30216172 dated September 24, 2021, applicable state and federal regulations, and 

routine industry practice.  

 

ACM sampling was performed in general accordance with the Asbestos Hazard 

Emergency Response Act (AHERA) guidelines and ASTM E2356-18,”Standard Practice 

for Comprehensive Building Asbestos Survey” as a Baseline Survey.   

 

LBP testing was performed in general accordance with methodology detailed in the 

2012 Housing and Urban Development (HUD) Guidelines for the Evaluation and 

Control of Lead-Based Paint Hazards, Chapter 7, Lead-Based Paint Inspection, as 

amended in July of 2012. 

 

2.3 LIMITATIONS 
 

NOVA has performed the Pre-Renovation Asbestos Containing Materials Survey and 

Lead Based Paint Inspection, which is a limited inquiry into a property's environmental 

status, with respect to asbestos containing materials and lead based paint containing 

materials, and is not sufficient to discover every potential source of ACMs and LBPs at 

the property to be evaluated.  No survey can wholly eliminate uncertainty regarding the 

potential ACMs and LBPs in connection with a property.  Performance of this practice 

is intended to reduce, but not eliminate, uncertainty regarding the potential for ACMs 

and LBPs in connection with a property. The level of inquiry is variable. Not every 

property will warrant the same level of assessment for ACMs and LBPs. Consistent with 

good commercial or customary practices, the appropriate level of assessment is 

guided by the type of property subject to assessment, the intended use of the property, 

the expertise and risk tolerance of the CLIENT, and the information developed over the 

course of the assessment. 

 

NOVA's findings, opinions, conclusions and recommendations are based on 

information obtained through visual assessment of surficial conditions in readily 

accessible areas. It is possible that additional ACMs and LBPs exist or may subsequently 

become known that may impact or change the assessment after NOVA's services are 

complete. 

 

NOVA’s assessment represents our professional opinion, only.  Therefore, NOVA 

cannot, under any circumstances, make a statement of warranty or guarantee, 
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expressed or implied, that ACMs and LBPs are limited to those that are discovered 

while we were performing the survey.  

 

2.4 USER RELIANCE 
 

NOVA’s Pre-Renovation Asbestos Containing Materials Survey and Lead Based Paint 

Inspection, along with the findings and conclusions contained in the report, either in 

completed form, summary form, or by extraction, is prepared, and intended, for the 

sole use of Quina Grundhoefer Architects (CLIENT) and therefore may not contain 

sufficient information for other purposes or parties. The CLIENT is the only intended 

beneficiary of this report.  The contents of NOVA's report will continue to be the 

property of NOVA.  NOVA's report may not be disclosed to, used by, or relied upon by, 

any person or entity other than the CLIENT without the express written consent of NOVA. 

 

Authorization for disclosure to a third party or authorization for third-party reliance on 

a final report of any report will be considered by NOVA upon the written request of the 

CLIENT.  NOVA reserves the right to deny authorization to allow disclosure or reliance 

of NOVA's report to third parties.  
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3.0 ASBESTOS CONTAINING MATERIALS and LEAD BASED 

PAINT 
 

3.1 FIELD AND LABORATORY SERVICES 
 

Mr. Daniel McGimsey, a NOVA professional and federal and state certified asbestos 

inspector/ United States Environmental Protection Agency (USEPA) certified Lead-

Based Paint Inspector, performed the field work for the Pre-Renovation Asbestos 

Containing Materials and Lead-Based Paint Survey for the Subject Property on 

November 17, 2021. 

 

3.1.1 ASBESTOS CONTAINING MATERIALS SAMPLING 

 

The building areas were visually assessed by NOVA to identify suspect ACMs, which 

were then grouped into three categories according to their intended use: 

 

• Surfacing Materials such as sprayed-on or troweled fireproofing, acoustical and 

decorative insulation, textured “popcorn” finishes, paint, stucco, etc. 
 

• Thermal System Insulation (TSI), such as pipe, boiler and storage tank insulation, 

and insulation on ducts, pumps, heat exchangers, and other equipment. 

 

• Miscellaneous Materials, such as floor and ceiling tiles, wallboard, asbestos-

cement board, siding and other building materials that did not fall into one of the 

previously mentioned categories. 

 

Where applicable, materials with similar texture, color and general appearance were 

considered homogeneous for sampling purposes, including visually similar materials 

on different floors.  NOVA’s assessment also included touching representative samples 
to determine friability, a mechanical classification defined as whether a material can 

be crumbled, pulverized, or reduced to powder by hand pressure. 

 

Bulk samples were subsequently obtained in general accordance with the AHERA (40 

CFR 763.86, Sampling) and ASTM E2356-18 procedures. The samples were placed in 

appropriate containers, and the containers sealed and labeled with a unique 

identification number.  The samples were subsequently transported (following routine 

industry practices and chain-of-custody procedures) to Arrowhead Technologies, LLC 

for analysis.   

 

The ACM samples were analyzed for asbestos using Polarized Light Microscopy (PLM) 

methods in accordance with EPA Method 600/R-93/116.  Copies of the complete 

asbestos laboratory report and chain-of custody are included in Appendix B. 
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Using the results of the laboratory analysis and NOVA’s visual assessment, the 
asbestos containing building materials can be further categorized into three groups: 

 

• Friable ACM – Any material containing more than one percent (1%) asbestos as 

determined using the method specified in Appendix C, Subpart F, 40 CFR part 763 

Section 1, Polarized Light Microscopy, that, when dry, can be crumbled, pulverized, 

or reduced to powder by hand pressure.  

 

• Category I Nonfriable ACM - Asbestos-containing packing, gaskets, resilient floor 

covering, and asphalt roofing products containing more than one percent (1%) 

asbestos as determined using the method specified in Appendix C, Subpart F, 40 

CFR part 763, Section 1, Polarized Light Microscopy. 

 

• Category II Nonfriable ACM - Any material, excluding Category I Nonfriable ACM, 

containing more than one percent (1%) asbestos as determined using the methods 

specified in Appendix C, Subpart F, 40 CFR part 763, Section 1, Polarized Light 

Microscopy that, when dry, cannot be crumbled, pulverized, or reduced to powder 

by hand pressure. 

 
A complete list of suspected ACM samples obtained is shown in the laboratory report 

(included in Appendix B). 

 

3.1.2 LEAD-BASED PAINT TESTING METHODOLOGY 

 

Lead, in paint and coatings, was measured using a portable X-Ray Fluorescence (XRF) 
Analyzer. During the testing process, all surfaces of the same painting scheme are to 
be considered homogenous areas. Homogenous areas of the same painting scheme 
are assumed to contain the same amount of lead in the paint.  XRF Sampling measures 
the lead content of the paint in place. Testing is non-destructive, and is read directly 
by the XRF, which measures the total amount of lead in the paint and reports the 
measured value as milligrams of lead per square centimeter of surface area (mg/cm2). 
Measurements of 1.0 mg/cm2 or more of lead are considered to be a positive result 
indicating the presence of LBP. XRF calibration check readings were collected and 
evaluated before and after conducting the survey.  
 
This lead inspection methodology is based on Guidelines for the Evaluation and 
Control of Lead-Based Paint Hazards in Housing (Department of Housing and Urban 
Development [HUD], second edition, July 2012).  
 
A complete list of LBP samples taken is shown in the field report (included in Appendix 
B). 
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3.2 ASBESTOS 
 

During this study, eighty-one (81) samples of building materials, including but not 

limited to, ceiling materials, flooring materials, drywall, gaskets, insulation, chalkboard, 

and mastic materials were collected by NOVA and analyzed using Polarized Light 

Microscopy (PLM), with one (1) of the analyzed homogeneous sample layers indicating 

asbestos containing materials (ACM). The residual black mastic located underneath 

the wood patterned vinyl and linoleum type flooring is considered a category I non 

friable ACM. This material is unlikely to become friable during renovation. 

 
3.3 ASBESTOS ABATEMENT 

 

If the residual mastic is to be removed it is recommended to utilize the Resilient Floor 

Coverings Guide to Removing Resilient Floor Coverings. This procedure requires only a 

general contractors license to remove this material. Another option is to encapsulate 

the material with another floor covering.   

 

The metal canopy structure did not appear to contain any suspect asbestos containing 

materials. 

 

Any ACMs identified during the renovation or demolition process must be handled in 

accordance with the applicable OSHA and FDEP requirements. Prior to demolition and 

renovation activities a written ten (10) working day notification must be submitted to 

the Florida Department of Environmental Protection, Northwest District.  Notifications 

that do not meet the ten (10) day requirement or are incomplete are considered 

“improper” and may result in enforcement proceedings.  Please be advised that a copy 

of this report must be onsite during the renovation or demolition of the building, in the 

event of a regulatory inspection. 
 

 

3.4 Lead-Based Paint  
 

During this study, three hundred and thirty-three (331) samples of building materials, 

including but not limited to walls, door frames and trim were evaluated by NOVA using a 

portable X-Ray Fluorescence (XRF) Analyzer, with four (4) of the surfaces identifying 

positive as containing lead-based paint at or in excess of the Federal Standard (1.0 

mg/cm2) as seen in Table 1.1. 

 

Only the ceramic tile on all walls within the cafeteria yielded readings exceeded the 

regulatory standard of 1.0 mg/cm2. 
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3.5 Lead Based Paint Abatement 
 

Lead exposure is regulated by OSHA (29 CFR 1910.1025, Toxic and Hazardous 
Substances, Lead) and OSHA (29 CFR 1926.62, Occupational Health and 
Environmental Controls, Lead).  
 
Lead, in paint, dust, and soil, is regulated by the USEPA (40 CFR 745, Identification of 
Dangerous Levels of Lead) and HUD (29 CFR Part 35, Subpart B-M, Lead Safe Housing 
Rule). There are no state or local regulations in Florida for LBP management. 
 
The results of this inspection indicate that there is lead in amounts greater than or 
equal to 1.0 mg/cm2 in ceramic tile walls found in the cafeteria building, using the 
inspection protocol in Chapter 7 of the ‘Guidelines for the Evaluation and Control of 
Lead-Based Paint Hazards in Housing’ (second edition, July 2012). Ceramic tiles and 
porcelain bathtubs are not classified as lead-based paint according to HUD reporting 
guidelines. These items are not considered lead-based paint; their presence does not 
need to be included in disclosure under the Lead Disclosure Rule (HUD). However, 
surface abrading and demolition activities such as breaking and crushing may release 
lead. The OSHA construction (lead) standard (29 CFR 1926.62) applies to all 
construction work where an employee may be occupationally exposed to lead. 
 
 

(See section IV of chapter 7 of the HUD Guidelines for the Evaluation and Control of 

Lead-Based Paint Hazards in Housing for further details; see www.hud.gov/lead.) 

  

(2012 HUD Guidelines, Second Edition, July) 

 

http://www.hud.gov/lead
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PLM REPORT SUMMARY
3151 San Bernadino St.
Clearwater, Florida 33759

NVLAP Lab Code 200703-0813-679-0720 / mhall005@tampabay.rr.com

  Client : Nova Lab Set No. : 009671

  Project : Bldg 2 21-9671AT Job No. :

 10111-3021065Client Project No.: Report Date : 11/23/2021

 Identification : Asbestos, Bulk Sample Analysis Sample Date : 11/17/2021

 Test Method : Polarized Light Microscopy / Dispersion Staining (PLM/DS)

 Page 1 of 5EPA Method 600/R-93/116 / EPA Method 600/M4-82-020

On 11/19/2021, twenty-four (24) bulk material samples were submitted by Daniel McGimsey for asbestos analysis by PLM/DS.
Copies of Bulk Sample Analysis sheets are attached; additional information may be found therein. The results are summarized below:

Asbestos ContentSample Description / LocationLab Sample No.

None Detected-Red BrickBrick & Mortar HA1-1009671-001
None Detected-Gray Mortar

None Detected-Red BrickBrick & Mortar HA1-2009671-002
None Detected-Gray Mortar

None Detected-Red BrickBrick & Mortar HA1-3009671-003
None Detected-Gray Mortar

None Detected-White Floor TileWhite Floor Tile w/ Black Mastic HA2-1009671-004
None Detected-Yellow Adhesive
None Detected-Gray Leveling Comp.

None Detected-White Floor TileWhite Floor Tile w/ Black Mastic HA2-2009671-005
None Detected-Yellow Adhesive
None Detected-Gray Leveling Comp.

None Detected-White Floor TileWhite Floor Tile w/ Black Mastic HA2-3009671-006
None Detected-Yellow Adhesive
None Detected-Gray Leveling Comp.

None Detected-Joint Compound w/ PaintGypsum Board w/ Joint Compound HA3-1009671-007
None Detected-Tan DW Paper Backing
None Detected-White Drywall Material

These samples were analyzed by layers. Specific layer or component asbestos content is indicated when relevant. The EPA considers a material to be asbestos 
containing only if it contains more than one percent asbestos by Calibrated Visual Area Estimation (CVAE). EPA regulations also indicate that Regulated Asbestos
Containing Materials (RACM) -- materials which are friable or may become friable -- be further analyzed by point counting when the results indicate
less than ten percent asbestos by CVAE. Arrowhead utilizes CVAE on a routine basis and does not include point counting unless specifically requested.
The results may not be reproduced except in full. 
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  Project : Bldg 2 21-9671AT Job No. :

 10111-3021065Client Project No.: Report Date : 11/23/2021

 Identification : Asbestos, Bulk Sample Analysis Sample Date : 11/17/2021

 Test Method : Polarized Light Microscopy / Dispersion Staining (PLM/DS)

 Page 2 of 5EPA Method 600/R-93/116 / EPA Method 600/M4-82-020

On 11/19/2021, twenty-four (24) bulk material samples were submitted by Daniel McGimsey for asbestos analysis by PLM/DS.
Copies of Bulk Sample Analysis sheets are attached; additional information may be found therein. The results are summarized below:

Asbestos ContentSample Description / LocationLab Sample No.

None Detected-Joint Compound w/ PaintGypsum Board w/ Joint Compound HA3-2009671-008
None Detected-Tan DW Paper Backing
None Detected-White Drywall Material

None Detected-Joint Compound w/ PaintGypsum Board w/ Joint Compound HA3-3009671-009
None Detected-Tan DW Paper Backing
None Detected-White Drywall Material

None Detected-White Ceiling TileDrop Down Ceiling HA4-1009671-010

None Detected-White Ceiling TileDrop Down Ceiling HA4-2009671-011

None Detected-White Ceiling TileDrop Down Ceiling HA4-3009671-012

None Detected-ConcreteConcrete Walkway HA5-1009671-013

None Detected-ConcreteConcrete Walkway HA5-2009671-014

None Detected-ConcreteConcrete Walkway HA5-3009671-015

None Detected-ConcreteBldg 5 Slab & BB Court HA6-1009671-016

None Detected-ConcreteBldg 5 Slab & BB Court HA6-2009671-017

These samples were analyzed by layers. Specific layer or component asbestos content is indicated when relevant. The EPA considers a material to be asbestos 
containing only if it contains more than one percent asbestos by Calibrated Visual Area Estimation (CVAE). EPA regulations also indicate that Regulated Asbestos
Containing Materials (RACM) -- materials which are friable or may become friable -- be further analyzed by point counting when the results indicate
less than ten percent asbestos by CVAE. Arrowhead utilizes CVAE on a routine basis and does not include point counting unless specifically requested.
The results may not be reproduced except in full. 
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 Identification : Asbestos, Bulk Sample Analysis Sample Date : 11/17/2021

 Test Method : Polarized Light Microscopy / Dispersion Staining (PLM/DS)

 Page 3 of 5EPA Method 600/R-93/116 / EPA Method 600/M4-82-020

On 11/19/2021, twenty-four (24) bulk material samples were submitted by Daniel McGimsey for asbestos analysis by PLM/DS.
Copies of Bulk Sample Analysis sheets are attached; additional information may be found therein. The results are summarized below:

Asbestos ContentSample Description / LocationLab Sample No.

None Detected-ConcreteBldg 5 Slab & BB Court HA6-3009671-018

None Detected-Red BrickBldg 5 Brick HA7-1009671-019
None Detected-Gray Mortar

None Detected-Red BrickBldg 5 Brick HA7-2009671-020
None Detected-Gray Mortar

None Detected-Red BrickBldg 5 Brick HA7-3009671-021
None Detected-Gray Mortar

None Detected-Black Roof Membrane Bldg 2 Roofing Material HA8-1009671-022
None Detected-Black Tar
None Detected-Black Roofing Felt
None Detected-Brown Insulation 

None Detected-White Roof CoatingBldg 2 Roofing Material HA8-2009671-023
None Detected-White Wrap
None Detected-Yellow Adhesive
None Detected-Brown Insulation 

These samples were analyzed by layers. Specific layer or component asbestos content is indicated when relevant. The EPA considers a material to be asbestos 
containing only if it contains more than one percent asbestos by Calibrated Visual Area Estimation (CVAE). EPA regulations also indicate that Regulated Asbestos
Containing Materials (RACM) -- materials which are friable or may become friable -- be further analyzed by point counting when the results indicate
less than ten percent asbestos by CVAE. Arrowhead utilizes CVAE on a routine basis and does not include point counting unless specifically requested.
The results may not be reproduced except in full. 
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  Client : Nova Lab Set No. : 009671

  Project : Bldg 2 21-9671AT Job No. :

 10111-3021065Client Project No.: Report Date : 11/23/2021

 Identification : Asbestos, Bulk Sample Analysis Sample Date : 11/17/2021

 Test Method : Polarized Light Microscopy / Dispersion Staining (PLM/DS)

 Page 4 of 5EPA Method 600/R-93/116 / EPA Method 600/M4-82-020

On 11/19/2021, twenty-four (24) bulk material samples were submitted by Daniel McGimsey for asbestos analysis by PLM/DS.
Copies of Bulk Sample Analysis sheets are attached; additional information may be found therein. The results are summarized below:

Asbestos ContentSample Description / LocationLab Sample No.

None Detected-Black Roof Membrane Bldg 2 Roofing Material HA8-3009671-024
None Detected-Black Tar
None Detected-Black Roofing Felt
None Detected-Brown Insulation 

These samples were analyzed by layers. Specific layer or component asbestos content is indicated when relevant. The EPA considers a material to be asbestos 
containing only if it contains more than one percent asbestos by Calibrated Visual Area Estimation (CVAE). EPA regulations also indicate that Regulated Asbestos
Containing Materials (RACM) -- materials which are friable or may become friable -- be further analyzed by point counting when the results indicate
less than ten percent asbestos by CVAE. Arrowhead utilizes CVAE on a routine basis and does not include point counting unless specifically requested.
The results may not be reproduced except in full. 
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NVLAP Lab Code 200703-0813-679-0720 / mhall005@tampabay.rr.com

  Client : Nova Lab Set No. : 009671

  Project : Bldg 2 21-9671AT Job No. :

 10111-3021065Client Project No.: Report Date : 11/23/2021

 Identification : Asbestos, Bulk Sample Analysis Sample Date : 11/17/2021

 Test Method : Polarized Light Microscopy / Dispersion Staining (PLM/DS)

 Page 5 of 5EPA Method 600/R-93/116 / EPA Method 600/M4-82-020

SCOPE OF THIS REPORT

These samples were obtained as a part of a building survey; this report is only intended to be used as a part of the survey report
issued by the surveyor. This report explains the laboratory analysis and results. The surveyor's report explains the sampling
protocol used, when the samples were obtained, the location(s) of the samples, where the materials were observed in the
building, quantities of materials observed, condition of the materials and the extent of his/her survey. Sample locations and
material descriptions are given by the surveyor on the chain of custody but included here (possibly abbreviated) only as a
convenience for the reader.

This report may not be reproduced without written permission of Arrowhead and must be reproduced in full. 

STATEMENT OF LABORATORY ACCREDITATION

The samples were analyzed in general accordance with the procedures outlined in the Method for the Determination of
Asbestos in Bulk Building Materials, EPA/600/R-93/116, and the Interim Method for the Determination of Asbestos in Bulk
Insulation Samples, EPA 600/M4-82-020. The results of each bulk sample relate only to the material tested and the results
shall not be used to claim product endorsement by NVLAP or any agency of the U.S. Government.

Floor tile and other resinously bound materials, when analyzed by the EPA method, may yield false negative results because of
limitations in separating closely bound fibers and in detecting fibers of small length and diameter. When a definitive result is
required, Arrowhead recommends utilizing alternative methods of identification, including Transmission Electron Microscopy.

Specific questions concerning bulk sample results shall be directed to the Laboratory Director.

Analyst : Monte Hall, P.G.

Monte Hall, P.G.Laboratory Director :
Florida Registration No. 1658

Approved Signatory :
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  Client : Nova Lab Set No. : 009672

  Project : Cafeteria 21-9672AT Job No. :

 10111-3021065Client Project No.: Report Date : 11/23/2021

 Identification : Asbestos, Bulk Sample Analysis Sample Date : 11/17/2021

 Test Method : Polarized Light Microscopy / Dispersion Staining (PLM/DS)

 Page 1 of 3EPA Method 600/R-93/116 / EPA Method 600/M4-82-020

On 11/19/2021, fifteen (15) bulk material samples were submitted by Daniel McGimsey for asbestos analysis by PLM/DS.
Copies of Bulk Sample Analysis sheets are attached; additional information may be found therein. The results are summarized below:

Asbestos ContentSample Description / LocationLab Sample No.

None Detected-White Ceiling TileDrop Down Ceiling HA1-1009672-001

None Detected-White Ceiling TileDrop Down Ceiling HA1-2009672-002

None Detected-White Ceiling TileDrop Down Ceiling HA1-3009672-003

None Detected-White Joint CompoundGypsum Board w/ Joint Compound HA2-1009672-004
None Detected-White Paper Tape
None Detected-White Drywall Material

None Detected-White Joint CompoundGypsum Board w/ Joint Compound HA2-2009672-005
None Detected-White Paper Tape
None Detected-White Drywall Material

None Detected-White Joint CompoundGypsum Board w/ Joint Compound HA2-3009672-006
None Detected-White Paper Tape
None Detected-White Drywall Material

None Detected-Brown Ceramic TileBrown Ceramic Floor Tile HA3-1009672-007
None Detected-Gray Ceramic Tile Grout

None Detected-Brown Ceramic TileBrown Ceramic Floor Tile HA3-2009672-008
None Detected-Gray Ceramic Tile Grout

These samples were analyzed by layers. Specific layer or component asbestos content is indicated when relevant. The EPA considers a material to be asbestos 
containing only if it contains more than one percent asbestos by Calibrated Visual Area Estimation (CVAE). EPA regulations also indicate that Regulated Asbestos
Containing Materials (RACM) -- materials which are friable or may become friable -- be further analyzed by point counting when the results indicate
less than ten percent asbestos by CVAE. Arrowhead utilizes CVAE on a routine basis and does not include point counting unless specifically requested.
The results may not be reproduced except in full. 
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 Identification : Asbestos, Bulk Sample Analysis Sample Date : 11/17/2021

 Test Method : Polarized Light Microscopy / Dispersion Staining (PLM/DS)

 Page 2 of 3EPA Method 600/R-93/116 / EPA Method 600/M4-82-020

On 11/19/2021, fifteen (15) bulk material samples were submitted by Daniel McGimsey for asbestos analysis by PLM/DS.
Copies of Bulk Sample Analysis sheets are attached; additional information may be found therein. The results are summarized below:

Asbestos ContentSample Description / LocationLab Sample No.

None Detected-Brown Ceramic TileBrown Ceramic Floor Tile HA3-3009672-009
None Detected-Gray Ceramic Tile Grout

None Detected-White/Tan Ceramic TileWhite & Brown Ceramic Wall Tile HA4-1009672-010

None Detected-White/Tan Ceramic TileWhite & Brown Ceramic Wall Tile HA4-2009672-011

None Detected-White/Tan Ceramic TileWhite & Brown Ceramic Wall Tile HA4-3009672-012

None Detected-White Floor TileWhite Floor Tile HA5-1009672-013

None Detected-White Floor TileWhite Floor Tile HA5-2009672-014

None Detected-White Floor TileWhite Floor Tile HA5-3009672-015

These samples were analyzed by layers. Specific layer or component asbestos content is indicated when relevant. The EPA considers a material to be asbestos 
containing only if it contains more than one percent asbestos by Calibrated Visual Area Estimation (CVAE). EPA regulations also indicate that Regulated Asbestos
Containing Materials (RACM) -- materials which are friable or may become friable -- be further analyzed by point counting when the results indicate
less than ten percent asbestos by CVAE. Arrowhead utilizes CVAE on a routine basis and does not include point counting unless specifically requested.
The results may not be reproduced except in full. 
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  Project : Cafeteria 21-9672AT Job No. :

 10111-3021065Client Project No.: Report Date : 11/23/2021

 Identification : Asbestos, Bulk Sample Analysis Sample Date : 11/17/2021

 Test Method : Polarized Light Microscopy / Dispersion Staining (PLM/DS)

 Page 3 of 3EPA Method 600/R-93/116 / EPA Method 600/M4-82-020

SCOPE OF THIS REPORT

These samples were obtained as a part of a building survey; this report is only intended to be used as a part of the survey report
issued by the surveyor. This report explains the laboratory analysis and results. The surveyor's report explains the sampling
protocol used, when the samples were obtained, the location(s) of the samples, where the materials were observed in the
building, quantities of materials observed, condition of the materials and the extent of his/her survey. Sample locations and
material descriptions are given by the surveyor on the chain of custody but included here (possibly abbreviated) only as a
convenience for the reader.

This report may not be reproduced without written permission of Arrowhead and must be reproduced in full. 

STATEMENT OF LABORATORY ACCREDITATION

The samples were analyzed in general accordance with the procedures outlined in the Method for the Determination of
Asbestos in Bulk Building Materials, EPA/600/R-93/116, and the Interim Method for the Determination of Asbestos in Bulk
Insulation Samples, EPA 600/M4-82-020. The results of each bulk sample relate only to the material tested and the results
shall not be used to claim product endorsement by NVLAP or any agency of the U.S. Government.

Floor tile and other resinously bound materials, when analyzed by the EPA method, may yield false negative results because of
limitations in separating closely bound fibers and in detecting fibers of small length and diameter. When a definitive result is
required, Arrowhead recommends utilizing alternative methods of identification, including Transmission Electron Microscopy.

Specific questions concerning bulk sample results shall be directed to the Laboratory Director.

Analyst : Monte Hall, P.G.

Monte Hall, P.G.Laboratory Director :
Florida Registration No. 1658

Approved Signatory :
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 Identification : Asbestos, Bulk Sample Analysis Sample Date : 11/17/2021

 Test Method : Polarized Light Microscopy / Dispersion Staining (PLM/DS)

 Page 1 of 7EPA Method 600/R-93/116 / EPA Method 600/M4-82-020

On 11/19/2021, forty-two (42) bulk material samples were submitted by Daniel McGimsey for asbestos analysis by PLM/DS.
Copies of Bulk Sample Analysis sheets are attached; additional information may be found therein. The results are summarized below:

Asbestos ContentSample Description / LocationLab Sample No.

None Detected-White Joint CompoundGypsum Board w/ Joint Material HA1-1009673-001
None Detected-White Paper Tape
None Detected-White Drywall Material

None Detected-White Joint CompoundGypsum Board w/ Joint Material HA1-2009673-002
None Detected-White Paper Tape
None Detected-White Drywall Material

None Detected-White Joint CompoundGypsum Board w/ Joint Material HA1-3009673-003
None Detected-White Paper Tape
None Detected-White Drywall Material

None Detected-White Joint CompoundGypsum Board w/ Joint Material HA1-4009673-004
None Detected-White Paper Tape
None Detected-White Drywall Material

None Detected-White Joint CompoundGypsum Board w/ Joint Material HA1-5009673-005
None Detected-White Paper Tape
None Detected-White Drywall Material

None Detected-White Joint CompoundGypsum Board w/ Joint Material HA1-6009673-006
None Detected-White Paper Tape
None Detected-White Drywall Material

These samples were analyzed by layers. Specific layer or component asbestos content is indicated when relevant. The EPA considers a material to be asbestos 
containing only if it contains more than one percent asbestos by Calibrated Visual Area Estimation (CVAE). EPA regulations also indicate that Regulated Asbestos
Containing Materials (RACM) -- materials which are friable or may become friable -- be further analyzed by point counting when the results indicate
less than ten percent asbestos by CVAE. Arrowhead utilizes CVAE on a routine basis and does not include point counting unless specifically requested.
The results may not be reproduced except in full. 
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 Identification : Asbestos, Bulk Sample Analysis Sample Date : 11/17/2021

 Test Method : Polarized Light Microscopy / Dispersion Staining (PLM/DS)

 Page 2 of 7EPA Method 600/R-93/116 / EPA Method 600/M4-82-020

On 11/19/2021, forty-two (42) bulk material samples were submitted by Daniel McGimsey for asbestos analysis by PLM/DS.
Copies of Bulk Sample Analysis sheets are attached; additional information may be found therein. The results are summarized below:

Asbestos ContentSample Description / LocationLab Sample No.

None Detected-White Joint CompoundGypsum Board w/ Joint Material HA1-7009673-007
None Detected-White Paper Tape
None Detected-White Drywall Material

None Detected-Gray Floor TileBlack & Gray Floor Tile HA2-1009673-008
None Detected-Tan Mastic

None Detected-Gray Floor TileBlack & Gray Floor Tile HA2-2009673-009
None Detected-Tan Mastic

None Detected-Gray Floor TileBlack & Gray Floor Tile HA2-3009673-010
None Detected-Tan Mastic

None Detected-Red Vinyl FlooringRed Lin-T-Flooring HA3-1009673-011
None Detected-Black Backing
5% Chrysotile-Residual Black Mastic

None Detected-Red Vinyl FlooringRed Lin-T-Flooring HA3-2009673-012
None Detected-Black Backing
5% Chrysotile-Residual Black Mastic

None Detected-Red Vinyl FlooringRed Lin-T-Flooring HA3-3009673-013
None Detected-Black Backing
5% Chrysotile-Residual Black Mastic

These samples were analyzed by layers. Specific layer or component asbestos content is indicated when relevant. The EPA considers a material to be asbestos 
containing only if it contains more than one percent asbestos by Calibrated Visual Area Estimation (CVAE). EPA regulations also indicate that Regulated Asbestos
Containing Materials (RACM) -- materials which are friable or may become friable -- be further analyzed by point counting when the results indicate
less than ten percent asbestos by CVAE. Arrowhead utilizes CVAE on a routine basis and does not include point counting unless specifically requested.
The results may not be reproduced except in full. 
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 Test Method : Polarized Light Microscopy / Dispersion Staining (PLM/DS)
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On 11/19/2021, forty-two (42) bulk material samples were submitted by Daniel McGimsey for asbestos analysis by PLM/DS.
Copies of Bulk Sample Analysis sheets are attached; additional information may be found therein. The results are summarized below:

Asbestos ContentSample Description / LocationLab Sample No.

None Detected-Red Vinyl FlooringRed Lin-T-Flooring HA3-4009673-014
None Detected-Black Backing
5% Chrysotile-Residual Black Mastic

None Detected-Red Vinyl FlooringRed Lin-T-Flooring HA3-5009673-015
None Detected-Black Backing
5% Chrysotile-Residual Black Mastic

None Detected-Gray Vinyl FlooringRed Lin-T-Flooring HA3-6009673-016
None Detected-Brown Backing
None Detected-Tan Mastic

None Detected-Gray Vinyl FlooringRed Lin-T-Flooring HA3-7009673-017
None Detected-Brown Backing
None Detected-Tan Mastic

None Detected-Gray PlasterBrick Wall HA4-1009673-018

None Detected-Gray PlasterBrick Wall HA4-2009673-019

None Detected-Gray PlasterBrick Wall HA4-3009673-020

None Detected-Brown Vinyl FlooringWood Like Vinyl Tile HA5-1009673-021

These samples were analyzed by layers. Specific layer or component asbestos content is indicated when relevant. The EPA considers a material to be asbestos 
containing only if it contains more than one percent asbestos by Calibrated Visual Area Estimation (CVAE). EPA regulations also indicate that Regulated Asbestos
Containing Materials (RACM) -- materials which are friable or may become friable -- be further analyzed by point counting when the results indicate
less than ten percent asbestos by CVAE. Arrowhead utilizes CVAE on a routine basis and does not include point counting unless specifically requested.
The results may not be reproduced except in full. 
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On 11/19/2021, forty-two (42) bulk material samples were submitted by Daniel McGimsey for asbestos analysis by PLM/DS.
Copies of Bulk Sample Analysis sheets are attached; additional information may be found therein. The results are summarized below:

Asbestos ContentSample Description / LocationLab Sample No.

None Detected-Brown Vinyl FlooringWood Like Vinyl Tile HA5-2009673-022

None Detected-Brown Vinyl FlooringWood Like Vinyl Tile HA5-3009673-023

None Detected-Brown Vinyl FlooringWood Like Vinyl Tile HA5-4009673-024

None Detected-Brown Vinyl FlooringWood Like Vinyl Tile HA5-5009673-025

None Detected-Brown Vinyl FlooringWood Like Vinyl Tile HA5-6009673-026

None Detected-Brown Vinyl FlooringWood Like Vinyl Tile HA5-7009673-027

None Detected-White Ceramic TileCeramic Bathroom Tile HA6-1009673-028

None Detected-White Ceramic TileCeramic Bathroom Tile HA6-2009673-029

None Detected-White Ceramic TileCeramic Bathroom Tile HA6-3009673-030

None Detected-Red Ceramic TileRed Ceramic Tile HA7-1009673-031
None Detected-Gray Ceramic Tile Grout
None Detected-Gray Tile Mortar

These samples were analyzed by layers. Specific layer or component asbestos content is indicated when relevant. The EPA considers a material to be asbestos 
containing only if it contains more than one percent asbestos by Calibrated Visual Area Estimation (CVAE). EPA regulations also indicate that Regulated Asbestos
Containing Materials (RACM) -- materials which are friable or may become friable -- be further analyzed by point counting when the results indicate
less than ten percent asbestos by CVAE. Arrowhead utilizes CVAE on a routine basis and does not include point counting unless specifically requested.
The results may not be reproduced except in full. 
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 Page 5 of 7EPA Method 600/R-93/116 / EPA Method 600/M4-82-020

On 11/19/2021, forty-two (42) bulk material samples were submitted by Daniel McGimsey for asbestos analysis by PLM/DS.
Copies of Bulk Sample Analysis sheets are attached; additional information may be found therein. The results are summarized below:

Asbestos ContentSample Description / LocationLab Sample No.

None Detected-Red Ceramic TileRed Ceramic Tile HA7-2009673-032
None Detected-Gray Ceramic Tile Grout
None Detected-Gray Tile Mortar

None Detected-Red Ceramic TileRed Ceramic Tile HA7-3009673-033
None Detected-Gray Ceramic Tile Grout
None Detected-Gray Tile Mortar

None Detected-White Floor TileWhite Floor Tile HA8-1009673-034
None Detected-Tan Mastic

None Detected-White Floor TileWhite Floor Tile HA8-2009673-035
None Detected-Tan Mastic

None Detected-White Floor TileWhite Floor Tile HA8-3009673-036
None Detected-Tan Mastic

None Detected-White SurfacingWhite/Silver Ducting Wrap HA9-1009673-037
None Detected-Tan/Silver Wrap
None Detected-Yellow Glass Insulation

None Detected-White SurfacingWhite/Silver Ducting Wrap HA9-2009673-038
None Detected-Tan/Silver Wrap
None Detected-Yellow Glass Insulation

These samples were analyzed by layers. Specific layer or component asbestos content is indicated when relevant. The EPA considers a material to be asbestos 
containing only if it contains more than one percent asbestos by Calibrated Visual Area Estimation (CVAE). EPA regulations also indicate that Regulated Asbestos
Containing Materials (RACM) -- materials which are friable or may become friable -- be further analyzed by point counting when the results indicate
less than ten percent asbestos by CVAE. Arrowhead utilizes CVAE on a routine basis and does not include point counting unless specifically requested.
The results may not be reproduced except in full. 

     
PLM Report Summary - Revision 3 - 05/11/2014 - Issuing Authority: Monte Hall



PLM REPORT SUMMARY
3151 San Bernadino St.
Clearwater, Florida 33759

NVLAP Lab Code 200703-0813-679-0720 / mhall005@tampabay.rr.com

  Client : Nova Lab Set No. : 009673

  Project : St Andrews School Revitalizing - Main Structure 21-9673AT Job No. :

 10111-3021065Client Project No.: Report Date : 11/23/2021

 Identification : Asbestos, Bulk Sample Analysis Sample Date : 11/17/2021

 Test Method : Polarized Light Microscopy / Dispersion Staining (PLM/DS)
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On 11/19/2021, forty-two (42) bulk material samples were submitted by Daniel McGimsey for asbestos analysis by PLM/DS.
Copies of Bulk Sample Analysis sheets are attached; additional information may be found therein. The results are summarized below:

Asbestos ContentSample Description / LocationLab Sample No.

None Detected-White SurfacingWhite/Silver Ducting Wrap HA9-3009673-039
None Detected-Tan/Silver Wrap
None Detected-Yellow Glass Insulation

None Detected-Yellow GlueGreen Carpet Glue HA10-1009673-040
None Detected-Gray Leveling Comp.

None Detected-Yellow GlueGreen Carpet Glue HA10-2009673-041
None Detected-Gray Leveling Comp.

None Detected-Yellow GlueGreen Carpet Glue HA10-3009673-042
None Detected-Gray Leveling Comp.

These samples were analyzed by layers. Specific layer or component asbestos content is indicated when relevant. The EPA considers a material to be asbestos 
containing only if it contains more than one percent asbestos by Calibrated Visual Area Estimation (CVAE). EPA regulations also indicate that Regulated Asbestos
Containing Materials (RACM) -- materials which are friable or may become friable -- be further analyzed by point counting when the results indicate
less than ten percent asbestos by CVAE. Arrowhead utilizes CVAE on a routine basis and does not include point counting unless specifically requested.
The results may not be reproduced except in full. 
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SCOPE OF THIS REPORT

These samples were obtained as a part of a building survey; this report is only intended to be used as a part of the survey report
issued by the surveyor. This report explains the laboratory analysis and results. The surveyor's report explains the sampling
protocol used, when the samples were obtained, the location(s) of the samples, where the materials were observed in the
building, quantities of materials observed, condition of the materials and the extent of his/her survey. Sample locations and
material descriptions are given by the surveyor on the chain of custody but included here (possibly abbreviated) only as a
convenience for the reader.

This report may not be reproduced without written permission of Arrowhead and must be reproduced in full. 

STATEMENT OF LABORATORY ACCREDITATION

The samples were analyzed in general accordance with the procedures outlined in the Method for the Determination of
Asbestos in Bulk Building Materials, EPA/600/R-93/116, and the Interim Method for the Determination of Asbestos in Bulk
Insulation Samples, EPA 600/M4-82-020. The results of each bulk sample relate only to the material tested and the results
shall not be used to claim product endorsement by NVLAP or any agency of the U.S. Government.

Floor tile and other resinously bound materials, when analyzed by the EPA method, may yield false negative results because of
limitations in separating closely bound fibers and in detecting fibers of small length and diameter. When a definitive result is
required, Arrowhead recommends utilizing alternative methods of identification, including Transmission Electron Microscopy.

Specific questions concerning bulk sample results shall be directed to the Laboratory Director.

Analyst : Ryan Schwegman

Monte Hall, P.G.Laboratory Director :
Florida Registration No. 1658

Approved Signatory :
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APPENDIX C 
Qualifications and Conclusions 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

QUALIFICATIONS OF RECOMMENDATIONS 
 
 

The findings, conclusions and recommendations presented in this report represent our 
professional opinions concerning the environmental conditions at the site. The opinions 
presented are relative to the dates of our site work and should not be relied on to represent 
conditions at later dates or at locations not investigated. The opinions included herein are 
based on information provided to us, the data obtained at the specific time of the 
investigation, and our experience with similar sites.  
 
Should conditions or events change, NOVA should be retained to evaluate those changes and 
their impact to the subject site.  
 
This report is intended for the sole use of Quina Grundhoefer Architects only. The scope of 
work performed for this study was prepared for Quina Grundhoefer Architects based on the 
applicable ASTM standard. Use of this report or the findings, conclusions and 
recommendations by others will be at the sole risk of the user. NOVA is not responsible or 
liable for the interpretation by others of the data in this report, nor their conclusions, 
recommendations or opinions.  
 
Our professional services have been performed, our findings obtained, our conclusions 
derived and our recommendations prepared in accordance with generally accepted 
environmental assessment principles and practices in the industry.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 

APPENDIX D 
Certifications 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 
 

Rcertifies 
 

Daniel  McGimsey 
NOVA Engineering, 101 Parkside Cir., #. 127 Panama City Beach, FL 32413 

Having passed a 25-question exam with a score of 70% or higher has successfully met training requirements for  

Asbestos Refresher: Inspector Online 
FDBPR Asbestos Licensing Unit:  Provider # 0000995; Course # FL49-0006389 (½  Day; 3.40 Contact Hours) 

(Reaccreditation for Inspector under TSCA Title II/AHERA) 
Conducted 

 06/14/2021    
 

 

 

Certificate #:  220085-1496 

Exam Date: 06/14/2021            

 EPA accreditation expires:  06/14/2022 
Principal Instructor:  Brian Duchene, PE, LAC 
CEUs:  0.4 
FBPR LAC: #0000995; Course ## 0006389                                                                                                                                                                                  
FBPE CEHs: #0004021; Course #0009083/Educational Institutions: 4 CEHs                                                                                                                          
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January 24, 2022 
 
 
Carter Quina, AIA 
Quina Grundhoefer Architects 
 
Project:   St. Andrew Cultural Center – Amphitheater 
Section:  Lighting Equipment 
 
Carter,  
 
Having looked at the drawing and sketched out a potential lighting rig for the platform space at the 
Amphitheatre I have several recommendations. 
 
The equipment for this space will depend on how quickly it needs to be dressed out for and event. If it desired 
to use the space at a moment’s notice then some lighting and positions for those lights should be installed 
initially. If it is only intended to be used for planned events then only power and hang points need to be 
considered. 
 
Temporary Design 
Apparently, the design of the roof will incorporate steel I Beams, if this is the case there are multiple 
temporary mounting methods to hang trussing over the stage. Since the design of the roof does not overhang 
the front on the stage it is assumed that portable towers will be brought in when front lighting is necessary.  
The primary need at this point is the access to power for both lighting and sound equipment. Two 100 amp 
(3phase) should be sufficient for modern LED lighting rigs and sound equipment. These should be provided 
as an industry standard Company Switch with chamber and Cam-Lock power connections. The sound switch 
should be wired as an isolated ground. These can be placed in the mechanical room and to simplify access a 
6” sleeve run through the wall, with caps for both ends, to cleanly lay the power cables to the temporary 
equipment.  
 
Power should be provided for the possible use of followspots. I would assume a temporary platform at the 
back of the seating area. The two pole locations (Ballards?) along the walkway should include additional 
power for this purpose.  
 
Permanent Design 
For a permanent lighting design we would recommend installing trussing permanently attached to the steel 
beams for over the stage lighting. Two sets of trusses for both front and back lighting would be needed. To 
these permanent power boxes would be attached along with data plug ins. The power would come from a 
standard breaker panel in the mechanical room. A data distribution box would be provided in this room that 
will distribute the data to the lighting fixtures and provide a plug in for a portable lighting console. The 
Company Switches mentioned above should still be provided for larger events. 
 
The design of the roof does not provide the suitable location for the installation of front lighting for the stage. 
Although “band” lighting often uses a more severe front lighting angle than theatrical the only available 
position is straight down. If possible, a slight alteration providing a 5’ distance overhang in front of the stage is 
recommended to create this lighting angle. If not possible then then two poles could be installed in the 
audience seating area that would get permanent power and data runs. An alternate to the poles is vertically 
mounted trussing, these would provide an interesting look, but I’m not sure if we have enough wind load data 
on this method to meet code requirements.   
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There are suitable LED fixtures that meet IP65 ratings which could be permanently installed on the poles and 
the trussing that would allow instant access to light the stage area.  
 
Bill of Materials 
Temporary Design 
2 ETC PSP – 100 Company Switches with Cam-Lock connections. 
(Installation by EC) 
 
Equipment: $ 13,600.00 
 
Permanent Design 
2 ETC PSP – 100 Company Switches with Cam-Lock connections. 
1 eDin Panel  Data Distribution Panel to include: 
  DMX input 
  10 – DMX outputs 
8 Plug Boxes Weather Proof Enclosure with 2 – 120v circuits and 1 DMX output 
  Truss or pipe mount. 
2 Plug Boxes Weather Proof Enclosure with 2 – 120v circuits and 1 DMX output 
  Wall mount. 
24 Chauvet Colorado 2 Zoom Wash fixtures complete with cables, connectors and  
  clamps 
1 ChamSys QuickQ30 Lighting Control Console with 25’ and 100’ DMX cables. 
7 Applied  12”x12” HD Plated Box Trusses with threaded rod hanging hardware. 
 
1 Lot  System low voltage terminations and turn-on 
1 Lot Installation of trussing, lighting fixtures and training 
(Installation of Company Switches and Plug Boxes by EC) 
 
Equipment & Labor: $ 107,000.00 
 
 
If you have any questions, please contact me directly. 
 
Sincerely, 
 
 

 

 

Dean A. Sternke 
VP/Owner - dsternke@mainstage.com 
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January 20, 2022 
 
Carter Quina, AIA 
Quina Grundhoefer Architects 
  
Project:   St Andrews School – Panama City, FL 
 
Carter, 
I was onsite the 19th to review the status of the equipment and current stage layout at the St. 
Andrews School. There are several items to address to turn this into a “Community” use 
performance space. 
 
Performance Space 
This space is a small elementary style stage with fairly limited stage space which has been 
encroached upon by a fire sprinkler room. This room impacts the curtain layout and backstage 
area. Apparently, the air compressor segment of this system will be relocated during renovation, if 
this is the case perhaps the wall can be removed and a cage installed around the remaining 
equipment to give back as much space as possible to the stage. 
 
To perform as a community additional stage space may be required for certain uses.  
 
Stage Curtains 
The existing stage curtains were installed in 2002 and are in generally good condition. The 
curtain fabric for the Main and Valance is a plum color, appropriately sized and the Main curtain 
track is operational.  They are made from Prestige 25 oz Velour, and they are inherently 
flameproofed passing all current codes. They may need a light vacuuming but otherwise reusable 
The Valance curtain needs to be tacked back up to the nailer board in a few places.  
 
The remaining Border, Leg and Rear curtains are made from a beige colored Chevron Rep. This 
fabric and color are more appropriate for an elementary school. The curtains do not completely 
mask the offstage space. The Rear curtain is mounted directly in front of the back wall, typically a 
crossover space is created by this curtain so now it only serves as decoration.  
 
The curtain configuration should be altered to provide a more useable space and consideration 
given to at least downsizing the space absorbed by the sprinkler system stage right.  
 
Stage Lighting System 
The existing ETC DR12 dimmer racks service both the Stage and House lighting circuits. It is 
currently functional except for one House Light Entrance station. The existing House Lights do 
not dim even though those components are part of the system. The control console is an ETC 
Acclaim 36 channel two scene preset console which is designed to drive the dimmer racks but 
does not have the software to operate the any new LED lighting. The Keyed locks are missing on 
the dimmer cabinets along with one stripped bolt, these are required to close the door firmly to 
maintain proper air filtration. This system was installed in 2002. 
 
The lighting fixtures are comprised of ETC Source Four Jr. Ellipsoidals, Altman 65Q Fresnels and 
Altman R40 Borderlights which utilize quartz and incandescent lamps. The Borderlights are no 
longer in production and the recommended R40 lamp is no longer available. Some replacement 
LED lamp types are available, but the 0-100% dimmable versions are difficult to find. The other 
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two fixtures are still in production however the industry is moving towards color changing LED 
based fixtures. 
 
At minimum infrastructure for the use of LED stage lighting should be included in any renovation 
and consideration given for a complete LED replacement.  
 
Recommendations 
Performance Space 
This stage is relatively small, the largest area that can be achieved will make if more flexible for a 
variety of events. Eliminating the wall surrounding the Sprinkler system and moving the noisy air 
compressor to another location will allow additional space on the stage proper. The addition of 
platforms in front of the stage will extend the possible acting area. These platforms could be 
stored in the down left room off the stage.  
 
New connections will need to be made for the revised lighting and curtain layout, all hang points 
should be changed at this time. It is recommended that the ceiling over the stage be removed 
allowing access to the roof supports, this will aide in the revised layouts, but also for temporarily 
hanging scenery for individual events. All areas backstage should be painted black except for the 
rear wall. 
 
Theatrical Equipment Budget Costs – Stage Platforms 
1 Lot Staging Concepts (6) total platforms – (3) 3’x8’, (3) 4’x8’, black HDPE surface and \ 
  mill finish, standard shapes, no custom shapes. Adjustable SC90  
  support legs, cross bracing, and leg clamps, mill finish.Black,  
  adjustable height skirting and skirt clips for (3) sides. 
 
Package Price   $24,500.00 
 
Stage Curtains 
The Valance and Main Curtain are in good shape, inherently flame resistant and can remain in 
place. The remaining curtain, although in good condition, should be removed and replace with to 
conform to a new curtain layout. See drawing. All of these curtains should be black. The rear wall 
will be covered by a curtain but can be used as a lighting surface. The rear wall should remain 
free of obstructions and be painted white or light blue.  
 
Theatrical Equipment Budget Costs – Stage Curtains - Rigging 
2 Border Curtain  Panels 4’6” tall x 23’0” wide of Encore 22 oz. Black Velour with  
  50% fullness.  
6 Leg Curtain Panels 13’6” tall x 5’0” wide of Encore 22 oz. Black Velour with  
  50% fullness.  
1 Rear Curtain Panel 13’6” tall x24’0” wide of Encore 22 oz. Black Velour with  
  50% fullness.  
1 Lot Tracks for Leg Curtains 
1 Lot  Pipe for Border Curtains 
1 New Pipe for 3rd Electric 
2 New Pipes with hangers for FOH 
1 Lot New Hardware for hang points. 
1 Lot  Installation 
 
Package Price   $30,800.00 
 
Stage Lighting System 
If budget allows now is the time for the lighting to change to LED stage lighting fixtures. The 
existing stage dimmer racks can remain with new Relay modules provided to power the LED 
fixtures.  
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The existing Borderlight fixtures should be retired. The remaining Source Four Jr. and 65Q 
Fresnel fixtures could be maintained and be used for “Specials”. New LED fixtures should 
incorporate color changing profile spots, PARS and Cyc units.  
 
The existing console needs to be changed to one that has software to manage the LED fixture 
addresses. New runs of DMX data will need to be installed at the FOH and onstage Electrics to 
control the LED fixtures.   
 
Two changes should be made to the current fixture mounting. A Third Electric should be installed 
at the rear of the stage to provide better backlighting angles and a position for the Cyc lights to 
light the back wall. The current Front of House (FOH) lighting positions are a series of four slots 
recessed in the ceiling. Utilizing the existing pipes that currently hold the fixtures a new pipe could 
be suspended from these below the ceiling. This pipe would be wider than the slots and provide 
better positioning for the extended stage. The existing circuit could be reused. 
 
The house lighting is controlled by the dimmer system which requires some service and one 
station repair. The existing lights are slated to be changed and new controls will be required to 
interface them to the existing system.  
 
New electrical circuiting will need to be run to the third electric, at the same time a minimum of 
two plug boxes should be installed on stage to provide for dimmable power at the floor level for a 
variety of lighting and/or effects. 
 
Theatrical Equipment Budget Costs – Stage Lighting and Control 
1 ETC Element 2 Lighting Control Console 
1 Touchscreen  Monitor 
1 Standard Monitor 
1 15’ DMX Control Cable 
8 ETC R20  Relay Modules for powering LED Stage and House Fixtures 
5 ETC ECPB-DMX DMX Plug In Stations – Pipe Mount 
1 eDin Panel Stage and House Electronics Panel with: 7 – 0-10v DC outputs,  
  8 DMX outputs. 
2 Plug Boxes 2 Circuits + DMX output – Wall Mount 
1 Lot Repair of Dimmer Racks and Control Station 
18 ETC ColorSource Jr. LED Variable Focus Profile Fixture complete with 10’ DMX cable  
  and 10’ Powercon Jumper Cable 
9 ETC ColorSource PAR. LED PAR Fixtures with 2 each extra lenses complete with 10’  
  DMX cable and 10’ Powercon Jumper Cable 
4 ETC ColorSource Cyc LED Cyc lighting fixture complete with 10’  
  DMX cable and 10’ Powercon Jumper Cable 
1 Lot Low Voltage Terminations and Turn-on 
1 Lot  Initial Fixture hang and focus 
1 Lot  Training 
 
Package Price   $72,800.00 
 
The above prices do not include any electrical or general construction costs. They are budgeted 
for a project to begin late 2022 to early 2023. Supply chain issues or dates beyond these may 
impact pricing. 
 
If you have any questions please contact me directly. 
 
Sincerely, 
Dean A. Sternke 
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	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 general protection and pruning of existing trees and plants that are affected by execution of the Work, whether temporary or permanent construction.
	B. Related Requirements:
	1. Section 015000 "Temporary Facilities and Controls" for temporary site fencing.
	2. Section 311000 "Site Clearing" for removing existing trees and shrubs.


	1.3 DEFINITIONS
	A. Caliper: Diameter of a trunk measured by a diameter tape at a height 6 inches (150 mm) above the ground for trees up to and including 4-inch (100-mm) size at this height and as measured at a height of 12 inches (300 mm) above the ground for trees l...
	B. DBH: Diameter breast height; diameter of a trunk as measured by a diameter tape at a height 54 inches (1372 mm) above the ground line.
	C. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other vegetation to be protected during construction and indicated on Drawings.
	D. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected during construction and defined by a circle concentric with each tree with a radius 1.5 times the diameter of the drip line unless otherwise indicated.
	E. Vegetation: Trees, shrubs, groundcovers, grass, and other plants.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	1. Review methods and procedures related to temporary tree and plant protection including, but not limited to, the following:
	a. Tree-service firm's personnel, and equipment needed to make progress and avoid delays.
	b. Quality-control program.
	c. Coordination of Work and equipment movement with the locations of protection zones.
	d. Trenching by hand or with air spade within protection zones.
	e. Field quality control.



	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Include plans, elevations, sections, and locations of protection-zone fencing and signage, showing relation of equipment-movement routes and material storage locations with protection zones.
	2. Detail fabrication and assembly of protection-zone fencing and signage.
	3. Indicate extent of trenching by hand or with air spade within protection zones.

	C. Samples: For each type of the following:
	1. Protection-Zone Fencing: Assembled Samples of manufacturer's standard size made from full-size components.


	1.6 OWNER PROVIDED VENDOR
	A. Owner shall provide certified arborist to trim, prop, feed and otherwise maintain protected trees during construction.

	1.7 FIELD CONDITIONS
	A. The following practices are prohibited within protection zones:
	1. Storage of construction materials, debris, or excavated material.
	2. Moving or parking vehicles or equipment.
	3. Foot traffic.
	4. Erection of sheds or structures.
	5. Impoundment of water.
	6. Excavation or other digging unless otherwise indicated.
	7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	B. Do not direct vehicle or equipment exhaust toward protection zones.
	C. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones and organic mulch.

	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Backfill Soil: Stockpiled soil mixed with planting soil of suitable moisture content and granular texture for placing around tree; free of stones, roots, plants, sod, clods, clay lumps, pockets of coarse sand, concrete slurry, concrete layers or ch...
	B. Protection-Zone Fencing: Fencing fixed in position and meeting the following requirements:
	1. Chain-Link Protection-Zone Fencing: Galvanized-steel fencing fabricated from minimum 2-inch (50-mm) opening, 0.148-inch- (3.76-mm-) diameter wire chain-link fabric; with pipe posts, minimum 2-3/8-inch- (60-mm-) OD line posts, and 2-7/8-inch- (73-mm...
	a. Height: 72 inches (1800 mm).




	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Erosion and Sedimentation Control: Examine the site to verify that temporary erosion- and sedimentation-control measures are in place. Verify that flows of water redirected from construction areas or generated by construction activity do not enter ...
	B. Prepare written report, endorsed by arborist or other qualified professional, listing conditions detrimental to tree and plant protection.

	3.2 PREPARATION
	A. Locate and clearly identify trees, shrubs, and other vegetation to remain. Tie a 1-inch (25-mm) blue vinyl tape around each tree trunk at 54 inches (1372 mm) above the ground.
	B. Protect tree root systems from damage caused by runoff or spillage of noxious materials while mixing, placing, or storing construction materials. Protect root systems from ponding, eroding, or excessive wetting caused by dewatering operations.

	3.3 PROTECTION ZONES
	A. Protection-Zone Fencing: Install protection-zone fencing along edges of protection zone before materials or equipment are brought on the site and construction operations begin in a manner that will prevent people from easily entering protected area...
	1. Chain-Link Fencing: Install to comply with ASTM F 567 and with manufacturer's written instructions.
	2. Posts: Set or drive posts into ground one-third the total height of the fence without concrete footings. Where a post is located on existing paving or concrete to remain, provide appropriate means of post support acceptable to Architect.
	3. Access Gates: Install at least one per protection area; adjust to operate smoothly, easily, and quietly; free of binding, warp, excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction throughout entire operational r...

	B. Maintain protection zones free of weeds and trash.
	C. Maintain protection-zone fencing in good condition as acceptable to Architect and Landscape Architect and remove when construction operations and signage are complete and equipment has been removed from the site.
	1. Do not remove protection-zone fencing, even temporarily, to allow deliveries or equipment access through the protection zone.


	3.4 EXCAVATION
	A. General: Excavate at edge of protection zones and for trenches indicated within protection zones according to requirements in Section 312000 "Earth Moving" unless otherwise indicated.
	B. Trenching within Protection Zones: Where utility trenches are required within protection zones, excavate under or around tree roots by hand or with air spade, or tunnel under the roots by drilling, auger boring, or pipe jacking. Do not cut main lat...
	C. Redirect roots in backfill areas where possible. If encountering large, main lateral roots, expose roots beyond excavation limits as required to bend and redirect them without breaking. If encountered immediately adjacent to location of new constru...
	D. Do not allow exposed roots to dry out before placing permanent backfill. Provide temporary earth cover or pack with peat moss and wrap with burlap. Water and maintain in a moist condition. Temporarily support and protect roots from damage until the...

	3.5 ROOT PRUNING
	A. Prune tree roots that are affected by temporary and permanent construction. Prune roots as follows:
	1. Cut roots manually by digging a trench and cutting exposed roots with sharp pruning instruments; do not break, tear, chop, or slant the cuts. Do not use a backhoe or other equipment that rips, tears, or pulls roots.
	2. Cut Ends: Do not paint cut root ends
	3. Temporarily support and protect roots from damage until they are permanently redirected and covered with soil.
	4. Cover exposed roots with burlap and water regularly.
	5. Backfill as soon as possible according to requirements in Section 312000 "Earth Moving."

	B. Root Pruning at Edge of Protection Zone: Prune tree roots 12 inches (300 mm) outside of the protection zone by cleanly cutting all roots to the depth of the required excavation.
	C. Root Pruning within Protection Zone: Clear and excavate by hand or with air spade to the depth of the required excavation to minimize damage to tree root systems. If excavating by hand, use narrow-tine spading forks to comb soil to expose roots. Cl...

	3.6 CROWN PRUNING
	A. Prune branches that are affected by temporary and permanent construction. Prune branches under direction of arborist.
	1. Prune to remove only injured, broken, dying, or dead branches unless otherwise indicated. Do not prune for shape unless otherwise indicated.
	2. Do not remove or reduce living branches to compensate for root loss caused by damaging or cutting root system.
	3. Pruning Standards: Prune trees according to ANSI A300 (Part 1

	B. Unless otherwise directed by arborist and acceptable to Architect, do not cut tree leaders.
	C. Cut branches with sharp pruning instruments; do not break or chop.
	D. Do not paint or apply sealants to wounds.
	E. Provide subsequent maintenance pruning during Contract period as recommended by arborist.
	F. Chip removed branches and dispose of off-site.

	3.7 REGRADING
	A. Lowering Grade: Where new finish grade is indicated below existing grade around trees, slope grade beyond the protection zone. Maintain existing grades within the protection zone.
	B. Lowering Grade within Protection Zone: Where new finish grade is indicated below existing grade around trees, slope grade away from trees as recommended by arborist unless otherwise indicated.
	1. Root Pruning: Prune tree roots exposed by lowering the grade. Do not cut main lateral roots or taproots; cut only smaller roots. Cut roots as required for root pruning.

	C. Raising Grade: Where new finish grade is indicated above existing grade around trees, slope grade beyond the protection zone. Maintain existing grades within the protection zone.
	D. Minor Fill within Protection Zone: Where existing grade is 2 inches (50 mm) or less below elevation of finish grade, fill with backfill soil. Place backfill soil in a single uncompacted layer and hand grade to required finish elevations.

	3.8 FIELD QUALITY CONTROL
	A. Inspections: Engage a qualified arborist to direct plant-protection measures in the vicinity of trees, shrubs, and other vegetation indicated to remain and to prepare inspection reports.

	3.9 REPAIR AND REPLACEMENT
	A. General: Repair or replace trees, shrubs, and other vegetation indicated to remain or to be relocated 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 according to arborist's written instructions.
	3. Replace trees and other plants that cannot be repaired and restored to full-growth status, as determined by Architect and Landscape Architect.

	B. Trees: Remove and replace trees indicated to remain that are more than 25 percent dead or in an unhealthy condition before the end of the corrections period or are damaged during construction operations that Architect and Landscape Architect determ...
	1. Small Trees: Provide new trees of same size and species as those being replaced for each tree that measures 10 inches (150 mm) or smaller in caliper size.
	2. Large Trees: Provide as many new tree(s) of 10-12inch (150-mm) caliper size to total the caliper size for each tree being replaced that measures more than 10 inches (150 mm) in caliper size.
	a. Species: Live Oak-Quercus Virginiana.

	3. Plant and maintain new trees as specified in Section 329300 "Plants."


	3.10 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Disposal: Remove excess excavated material, displaced trees, trash, and debris and legally dispose of them off Owner's property.



	02940 129300 FL - SITE FURNISHINGS SACC DPC
	02950 321400 FL - UNIT PAVING SACC DPC
	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. Concrete pavers set in aggregate setting beds.

	B. Related Requirements:
	1. Section 321313 "Concrete Paving" for cast-in-place concrete curbs and gutters serving as edge restraints for unit pavers.


	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.4 ACTION SUBMITTALS
	A. Product Data: For materials other than water and aggregates.
	B. Product Data: For the following:
	1. Pavers.

	C. Sieve Analyses: For aggregate setting-bed materials, according to ASTM C 136.
	D. Samples for Initial Selection: For each type of unit paver indicated.
	E. Samples for Verification: For full-size units of each type of unit paver indicated.

	1.5 INFORMATIONAL SUBMITTALS
	A. Adhesion and Compatibility Test Reports: From latex-additive manufacturer for mortar and grout containing latex additives.
	B. 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.
	C. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing agency, for unit pavers, indicating compliance with requirements.
	1. For solid interlocking paving units, include test data for freezing and thawing according to ASTM C 67.


	1.6 QUALITY ASSURANCE
	A. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic effects, and to set quality standards for materials and execution.
	1. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.7 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.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Store pavers on elevated platforms in a dry location. If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.

	1.9 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.


	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. Concrete Pavers:
	1. Unilock Pavers
	a. Thickness: As noted on plan documents
	b. Color: As noted on plan documents
	c. Shape: As noted on plan documents

	2. 4x8 Belgard Pavers
	a. Thickness: As noted on plan documents
	b. Color: As noted on plan documents
	c. Shape: As noted on plan documents

	3. 12x12 Belgard Pavers
	a. Thickness: As noted on plan documents
	b. Color: As noted on plan documents
	c. Shape: As noted on plan documents



	2.3 CURBS AND EDGE RESTRAINTS
	A. Job-Built Concrete Edge Restraints: Comply with requirements in Section 033000 "Cast-in-Place Concrete" for normal-weight, air-entrained, ready-mixed concrete with minimum 28-day compressive strength of 3000 psi (20 MPa).

	2.4 ACCESSORIES
	A. Cork Joint Filler: Preformed strips complying with ASTM D 1752, Type II.
	B. Compressible Foam Filler: Preformed strips complying with ASTM D 1056, Grade 2A1.

	2.5 AGGREGATE SETTING-BED MATERIALS
	A. Graded Aggregate for Subbase: Sound, crushed stone or gravel complying with ASTM D 448 for Size No. 57.
	B. 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.
	C. Sand for Joints: Fine, sharp, washed, natural sand or crushed stone with 100 percent passing No. 16 (1.18-mm) sieve and no more than 10 percent passing No. 200 (0.075-mm) sieve.
	1. Provide sand of color needed to produce required joint color. White mason sand.

	D. Separation Geotextile: 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 (0.250-mm) 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.



	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. Where unit paving is to be installed over waterproofing, examine waterproofing installation, with waterproofing Installer present, for protection from paving operations, including areas where waterproofing system is turned up or flashed against ver...
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove substances from concrete substrates that could impair mortar bond, including curing and sealing compounds, form oil, and laitance.
	B. Sweep concrete substrates to remove dirt, dust, debris, and loose particles.
	C. Proof-roll prepared subgrade according to requirements in Section 312000 "Earth Moving" to identify soft pockets and areas of excess yielding. Proceed with unit paver installation only after deficient subgrades have been corrected and are ready to ...

	3.3 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.
	1. For concrete pavers, a block splitter may be used.

	D. Joint Pattern: As indicated.
	E. Tolerances: Do not exceed 1/32-inch (0.8-mm) unit-to-unit offset from flush (lippage) or 1/8 inch in 10 feet (3 mm in 3 m) from level, or indicated slope, for finished surface of paving.
	F. Expansion and Control Joints: Provide cork joint filler at locations and of widths indicated. Install joint filler before setting pavers. Make top of joint filler flush with top of pavers.
	G. Provide edge restraints as indicated. Install edge restraints before placing unit pavers.
	1. Install job-built concrete edge restraints to comply with requirements in Section 033000 "Cast-in-Place Concrete."


	3.4 AGGREGATE SETTING-BED APPLICATIONS
	A. Compact soil subgrade uniformly to at least 95 percent of ASTM D 698 laboratory density.
	B. Proof-roll prepared subgrade to identify soft pockets and areas of excess yielding. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Architect, and replace with compacted backfill or fill as dir...
	C. Place separation geotextile over prepared subgrade, overlapping ends and edges at least 12 inches (300 mm).
	D. Place aggregate base, compact by tamping with plate vibrator, and screed to depth indicated.
	E. Place leveling course and screed to a thickness of +/- 1 inch(25 to 38 mm), taking care that moisture content remains constant and density is loose and uniform until pavers are set and compacted.
	F. Set pavers with a minimum joint width of 1/16 inch (1.5 mm) and a maximum of 1/8 inch (3 mm), being careful not to disturb leveling base. If pavers have spacer bars, place pavers hand tight against spacer bars. Use string lines to keep straight lin...
	1. When installation is performed with mechanical equipment, use only unit pavers with spacer bars on sides of each unit.

	G. Vibrate pavers into leveling course with a low-amplitude plate vibrator capable of a 3500- to 5000-lbf (16- to 22-kN) compaction force at 80 to 90 Hz. Use vibrator with neoprene mat on face of plate or other means as needed to prevent cracking and ...
	1. Compact pavers when there is sufficient surface to accommodate operation of vibrator, leaving at least 36 inches (900 mm) of uncompacted pavers adjacent to temporary edges.
	2. Before ending each day's work, compact installed concrete pavers except for 36-inch (900-mm) width of uncompacted pavers adjacent to temporary edges (laying faces).
	3. As work progresses to perimeter of installation, compact installed pavers that are adjacent to permanent edges unless they are within 36 inches (90 mm) of laying face.
	4. Before ending each day's work and when rain interrupts work, cover pavers that have not been compacted and cover leveling course on which pavers have not been placed with nonstaining plastic sheets to protect them from rain.

	H. Spread dry sand and fill joints immediately after vibrating pavers into leveling course. Vibrate pavers and add sand until joints are completely filled, then remove excess sand. Leave a slight surplus of sand on the surface for joint filling.
	I. Do not allow traffic on installed pavers until sand has been vibrated into joints.
	J. Repeat joint-filling process 30 days later.

	3.5 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.
	1. Remove temporary protective coating as recommended by coating manufacturer and as acceptable to paver and grout manufacturers.
	2. Do not allow protective coating to enter floor drains. Trap, collect, and remove coating material.




	02980 328400 FL - PLANTING IRRIGATION SACC DPC
	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. Piping.
	2. Encasement for piping.
	3. Manual valves.
	4. Pressure-reducing valves.
	5. Automatic control valves.
	6. Automatic drain valves.
	7. Transition fittings.
	8. Miscellaneous piping specialties.
	9. Sprinklers.
	10. Quick couplers.
	11. Controllers.
	12. Boxes for automatic control valves.


	1.3 DEFINITIONS
	A. Circuit Piping: Downstream from control valves to sprinklers, specialties, and drain valves. Piping is under pressure during flow.
	B. Drain Piping: Downstream from circuit-piping drain valves. Piping is not under pressure.
	C. Main Piping: Downstream from point of connection to water distribution piping to, and including, control valves. Piping is under water-distribution-system pressure.
	D. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.

	1.4 PERFORMANCE REQUIREMENTS
	A. Irrigation zone control shall be automatic operation with controller and automatic control valves.
	B. Location of Sprinklers and Specialties: Design location is approximate. Make minor adjustments necessary to avoid plantings and obstructions such as signs and light standards. Maintain 100 percent irrigation coverage of areas indicated.
	C. Minimum Working Pressures: The following are minimum pressure requirements for piping, valves, and specialties unless otherwise indicated:
	1. Point of Connection: 90 psi
	2. Head Pressure: 30 psi (1380 kPa).


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated. Include rated capacities, operating characteristics, and furnished specialties and accessories.
	B. Wiring Diagrams: For power, signal, and control wiring.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified Installer.
	B. Field quality-control reports.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For sprinklers, isolation valves, and automatic control valves,  to include in operation and maintenance manuals.
	B. Provide the following attic stock:
	1. Sprinkler heads: 3 for each type
	2. Electric control valves: 2
	3. Solenoids:  3


	1.8 QUALITY ASSURANCE
	A. Installer Qualifications: Company must have three years of experience installing systems of similar size and complexity.  Company must have qualified superintended on-site at all times who has minimum three years’ experience installing irrigation s...
	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.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.
	B. Contractor is responsible for storage and security of all materials stored on site.

	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 Owner no fewer than five days in advance of proposed interruption of water service.
	2. Do not proceed with interruption of water service without Owner's written permission.



	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Comply with requirements in the piping schedule for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.
	B. PVC Pipe, Pressure Rated: ASTM D 2241, PVC 1120 compound, SDR 21 class 200.
	1. PVC Socket Fittings: ASTM D 2467, Schedule 80.
	2. PVC Socket Unions: Construction similar to MSS SP-107, except both headpiece and tailpiece shall be PVC with socket or threaded ends.


	2.2 PIPING JOINING MATERIALS
	A. Solvent Cements for Joining PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.

	2.3 PRESSURE-REDUCING VALVES
	A. Water Regulators:
	1. As indicated on the drawings.

	B. Water Control Valves:
	1. As indicated on the drawings.


	2.4 AUTOMATIC CONTROL VALVES
	A. Plastic, Automatic Control Valves:
	1. As indicated on the drawings.
	2. Description: Molded-plastic body, normally closed, diaphragm type with manual-flow adjustment, and operated by 24-V ac solenoid.


	2.5 AUTOMATIC DRAIN VALVES
	A. Description: Spring-loaded-ball type of corrosion-resistant construction and designed to open for drainage if line pressure drops below 2-1/2 to 3 psig (17 to 20 kPa).

	2.6 TRANSITION FITTINGS
	A. General Requirements: Same size as, and with pressure rating at least equal to and with ends compatible with, piping to be joined.

	2.7 SPRINKLERS
	A. General Requirements: Designed for uniform coverage over entire spray area indicated at available water pressure.
	B. Plastic, Pop-up, Gear-Drive Rotary Sprinklers:
	C. As indicated on the drawings.  Plastic, Surface, Pop-up Spray Sprinklers:
	1. As indicated on the drawings.

	D. Plastic, Pop-up Spray Sprinklers:
	1. As indicated on the drawings.

	E. Plastic Flood Bubblers:
	1. As indicated on the drawings.


	2.8 CONTROLLERS
	A. Connect wiring to existing.

	2.9 BOXES FOR AUTOMATIC CONTROL VALVES
	A. Plastic Boxes:
	1. Description: Box and cover, with open bottom and openings for piping; designed for installing flush with grade.
	a. Size: As required for valves and service.
	b. Shape: As required for valves and service.
	c. Sidewall Material: PE.
	d. Cover Material: PE.
	1) Lettering: "VALVE BOX”





	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Section 31 2000 "Earth Moving."
	B. Provide minimum cover over top of underground piping according to the following:
	1. Irrigation Main Piping: Minimum depth of 30 inches (900 mm) below finished grade, or not less than 18 inches (450 mm) below average local frost depth, whichever is deeper.
	2. Circuit Piping: 12 inches (300 mm).
	3. Drain Piping: 12 inches (300 mm).
	4. Sleeves: 36 inches under roadways.


	3.2 PREPARATION
	A. Set stakes to identify locations of proposed irrigation system. Obtain Landscape 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 NPS 2 (DN 50) or smaller pipe connection.
	G. Install flanges adjacent to valves and to final connections to other components with NPS 2-1/2 (DN 65) or larger pipe connection.
	H. Lay piping on solid subbase, uniformly sloped without humps or depressions.
	I. Install ductile-iron piping according to AWWA C600.
	J. Install PVC piping in dry weather when temperature is above 40 deg F (5 deg C). Allow joints to cure at least 24 hours at temperatures above 40 deg F (5 deg C) before testing.
	K. Install piping in sleeves under parking lots, roadways, and sidewalks.
	L. Install sleeves made of Schedule 40 PVC pipe and socket fittings, and solvent-cemented joints.

	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. 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 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.

	B. Pressure-Reducing Valves: Install in boxes for automatic control valves or aboveground between shutoff valves.
	C. Drain Valves: Install in underground piping in boxes for automatic control valves.

	3.6 SPRINKLER INSTALLATION
	A. Install sprinklers after hydrostatic test is completed.
	B. Install sprinklers at manufacturer's recommended heights.
	C. Locate part-circle sprinklers to maintain a minimum distance of 4 inches (100 mm) from walls and 4 inches (50 mm) from other boundaries unless otherwise indicated.

	3.7 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION
	A. Equipment Mounting: Install exterior wall-mounted devices on exterior wall in specific location approved by Owner and Landscape Architect.
	1. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.
	3. All wiring extending above grade to controller shall be in conduit and securely neatly to wall.

	B. Install control cable in same trench as irrigation piping 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 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.

	3.10 STARTUP SERVICE
	A. 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.


	3.11 ADJUSTING
	A. Adjust settings of controllers.
	B. Adjust automatic control valves to provide flow rate at rated operating pressure required for each sprinkler circuit.
	C. Adjust sprinklers and devices, except those intended to be mounted aboveground, so they will be flush with, or not more than 1/2 inch (13 mm) above, finish grade.

	3.12 CLEANING
	A. Flush dirt and debris from piping before installing sprinklers and other devices.

	3.13 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain automatic control valves and controllers.

	3.14 PIPING SCHEDULE
	A. Install components having pressure rating equal to or greater than system operating pressure.
	B. Piping in control-valve boxes and aboveground may be joined with flanges or unions instead of joints indicated.
	C. Underground irrigation main piping shall be following:
	1. SDR 21, PVC, pressure-rated pipe class 200; PVC socket fittings; and solvent-cemented joints.

	D. Circuit piping shall be the following:
	1. SDR 21, PVC, pressure-rated pipe class 200; PVC socket fittings; and solvent-cemented joints.


	3.15 VALVE SCHEDULE
	A. Underground, Shutoff-Duty Valves: Use the following:
	1. As indicated on the drawings.

	B. Drain Valves:
	1. As Indicated on the drawings.




	02990 329113 FL - SOIL PREPARATION SACC DPC
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes fine grading and planting soils specified by composition of the mixes.
	B. Related Requirements:
	1. Section 311000 Site Clearing for topsoil stripping and stockpiling.


	1.2 DEFINITIONS
	A. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified as specified with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth.
	B. Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.
	C. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally occurring soil profile, typified by less than 1 percent organic matter and few soil organisms.
	D. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, surface soil is typically called "topsoil"; but in disturbed areas such as urban environments, the surface soil can be subsoil.

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For each bulk-supplied material in sealed containers labeled with content, source, and date obtained; providing an accurate representation of composition, color, and texture.

	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications: An independent, state-operated, or university-operated laboratory; experienced in soil science, soil testing, and plant nutrition; with the experience and capability to conduct the testing indicated; and that speciali...


	PART 2 -  PRODUCTS
	2.1 PLANTING SOILS SPECIFIED BY COMPOSITION
	A. Planting-Soil Type Existing, on-site surface soil; modified to produce viable planting soil. Blend existing, on-site surface soil with the soil amendments and fertilizers to produce planting soil as recommendation by testing laboratory for plant ty...

	2.2 INORGANIC SOIL AMENDMENTS
	A. Lime: ASTM C 602, agricultural liming material containing a minimum of 80 percent calcium carbonate equivalent and as follows:
	B.
	1. Class: O, with a minimum of 95 percent passing through a No. 8 (2.36-mm) sieve and a minimum of 55 percent passing through a No. 60 (0.25-mm) sieve.
	2. Form: Provide lime in form of ground dolomitic limestone.

	C. Iron Sulfate: Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 percent sulfur.
	D. Perlite: Horticultural perlite, soil amendment grade.
	E. Agricultural Gypsum: Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through a No. 50 (0.30-mm) sieve.
	F. Sand: Clean, washed, natural or manufactured, free of toxic materials, and according to ASTM C 33/C 33M

	2.3 ORGANIC AMENDMENTS
	A. Mushroom Compost:  Locally produced compost.

	2.4 FERTILIZERS
	A. Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium in the following compo...
	1. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified testing agency.

	B. Slow-Release Fertilizer: Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition: Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified testing agency.



	PART 3 -  EXECUTION
	3.1 GENERAL
	A. Place planting soil or topsoil to a depth of six (6) inches in exterior planting areas after subgrading is complete.  Planting beds in interior courtyards of Building 7 and 8 shall have planting soil placed to a depth of fourteen (14) inches minimu...
	B. 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...

	3.2 BLENDING PLANTING SOIL IN PLACE
	A. General: Mix amendments with in-place, unamended soil to produce required planting soil. Do not apply materials or till if existing soil or subgrade is frozen, muddy, or excessively wet.
	B. Preparation: Till unamended, existing soil in planting areas to a minimum depth of 6 inches (150 mm) Remove stones larger than 2 inches (50 mm) in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off...
	C. Mixing: Apply soil amendments and fertilizer, if required, evenly on surface, and thoroughly blend them into full depth of unamended, in-place soil to produce planting soil.
	1. Mix lime and sulfur, if recommended by soil tests,with dry soil before mixing fertilizer.
	2. Mix mushroom compost at one part compost to four parts unamended soil.
	3. Mix fertilizer with planting soil no more than seven days before planting.

	D. Compaction: Compact blended planting soil to 75 to 85 percent of maximum Standard Proctor density according to ASTM D 698.
	E. Finish Grading: Grade planting soil to a smooth, uniform surface plane with loose, uniformly fine texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.

	3.3 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Perform the following tests and inspections:
	1. Compaction: Test planting-soil compaction after placing each lift and at completion using a densitometer or soil-compaction meter calibrated to a reference test value based on laboratory testing according to ASTM D 698. Space tests at no less than ...

	C. Soil will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.
	E. Label each sample and test report with the date, location keyed to a site plan or other location system, visible conditions when and where sample was taken, and sampling depth.

	3.4 PROTECTION AND CLEANING
	A. Protection Zone: Identify protection zones according to Section 015639 "Temporary Tree and Plant Protection."
	B. Protect areas of in-place soil from additional compaction, disturbance, and contamination. Prohibit the following practices within these areas except as required to perform planting operations:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Vehicle traffic.
	4. Erection of sheds or structures.
	5. Excavation or other digging unless otherwise indicated.

	C. Remove surplus soil and waste material including excess subsoil, unsuitable materials, trash, and debris and legally dispose of them off Owner's property unless otherwise indicated.

	3.5 CLEANING AND FINISH GRADING
	A. The work includes, but is not necessarily limited to, furnishing all materials, labor, and equipment for the preparation of topsoil, the cleaning and fine grading of planting areas in order to produce a proper planting bed for seed, sprigs, sod or ...
	B. GENERAL
	1. Cleaning and finish grading is intended to be the final preparation of the site for the planting operation.  This line item includes any and all work not previously specified that is necessary to ensure a smooth, debris free, even surface on which ...
	2. This section is intended to include all work to complete stone picking, final picking of twigs, removal of clearing debris that is still present, and removal of wind-blown debris of any form.   All garbage, material scraps, stockpiles, gravel, rock...
	3. Cleaning and fine grading will begin immediately following notification that the irrigation system is operative.
	4. Cleaning and fine grading includes extensive grade checking with a surveyor’s instrument and rod.  All areas to be planted shall be checked by the Contractor for positive, continuous surface drainage.  The Contractor shall demonstrate to the Landsc...

	C. EQUIPMENT AND PERSONNEL
	1. Equipment for rock removal shall be capable of picking rocks of three quarters (3/4”) inch in diameter and larger.  The equipment should be tractor-drawn and have a self-contained dumping box attached.  Such equipment should be the type that is man...
	2. Tilling the soil is best accomplished with a tractor-drawn disc plow or disc harrow.
	3. Finish grading equipment can best be performed by the use of a small D-4 or equivalent bulldozer, a ten to twelve-foot tractor-drawn box blade, an eight foot tractor-drawn box blade, and a sand pro with box attachment.  Finish grading will also req...

	D. CLEANING
	1. The Contractor shall have all areas to be planted thoroughly scarified and loosened by disking, harrowing, or other suitable means to a minimum depth of four inches prior to finish grading.  These areas shall be machine or hand worked as necessary ...
	2. Tillage shall be accomplished only under proper soil conditions.  The Landscape Architect may, at his discretion, request the cessation of the tillage operation during periods of severe drought, excessive soil moisture, or other unsatisfactory soil...
	3. All rocks, stones, sticks, brush, roots, and other objectionable materials which might interfere with the formation of a finely pulverized planting bed, impair planting or create future problems of maintenance shall be removed from the soil.  All s...

	E. FINE GRADING
	1. Areas to be planted shall be graded and floated to provide complete surface drainage of not less than three percent.  All water-holding depressions and pockets shall be eliminated.  Undulations and unsightly variations in grade that will not permit...
	2. Areas to be planted shall also be finish graded to meet any walks, paths or other adjoining surfaces so that, after compaction, no water pockets or ridges remain.  Ten feet around catch basins must have a minimum of three percent surface drainage.
	3. Areas where sod will interface with pathways shall be fine graded so as to counter-sink the sod such that once sod is placed, it shall be at grade with the edge of pavement.
	4. At any time during the fine grading process, the Landscape Architect reserves the right to make minor adjustments in the finish shaping at no extra cost to the Owner.




	02992 329200 FL - TURF AND GRASSES SACC DPC
	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. Sodding.

	B. Related Requirements:
	1. Section 329300 "Plants" for trees, shrubs, ground covers, and other plants as well as border edgings and mow strips.


	1.3 DEFINITIONS
	A. Finish Grade: Elevation of finished surface of planting soil.
	B. 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 includes substances or mixtures i...
	C. 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, ...
	D. 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.
	E. 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 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For landscape Installer.
	B. Certification of Grass Sod:
	1. Certification of sod from turfgrass nursery upon delivery.  Include identification of source and name and telephone number of supplier prior to delivery.

	C. Product Certificates: For fertilizers, from manufacturer.
	D. Pesticides and Herbicides: Product label and manufacturer's application instructions specific to Project.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data: Recommended procedures to be established by Owner for maintenance of turf during a calendar year. Submit before expiration of required maintenance periods.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified landscape installer whose work has resulted in successful turf establishment.
	1. Experience: Three years' experience in turf installation.
	2. Installer's Field Supervision: Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	3. Pesticide Applicator: State licensed, commercial.


	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Sod: Harvest, deliver, store, and handle sod according to requirements in "Specifications for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" sections in TPI's "Guideline Specifications to Turfgrass So...
	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.


	1.9 SITE CONDITIONS
	A. 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...


	PART 2 -  PRODUCTS
	2.1 TURFGRASS SOD
	A. Turfgrass Sod: Certified complying with "Specifications for Turfgrass Sod Materials" in TPI's "Guideline Specifications to Turfgrass Sodding." Furnish viable sod of uniform density, color, and texture that is strongly rooted and capable of vigorous...
	B. Turfgrass Species: As noted on plan documents.

	2.2 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.


	2.3 PESTICIDES
	A. 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 p...
	B. 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.
	C. Post-Emergent Herbicide (Selective and Nonselective): Effective for controlling weed growth that has already germinated.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to be planted for compliance with requirements and other 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. Suspend planting operations during periods of excessive soil moisture until the moisture content reaches acceptable levels to attain the required results.
	3. Uniformly moisten excessively dry soil that is not workable or which is dusty.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. 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.

	3.2 PREPARATION
	A. Protect structures; utilities; sidewalks; pavements; and other facilities, trees, shrubs, and plantings 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.

	3.3 TURF AREA PREPARATION
	A. General: Prepare planting area for soil placement and mix planting soil.
	B. Placing Planting Soil: Blend planting soil in place.
	1. Reduce elevation of planting soil to allow for soil thickness of sod.

	C. Apply Pre-emergent herbicide and pre-plant fertilizer per manufacturer’s recommendations.
	D. Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry before planting. Do not create muddy soil.
	E. Before planting, obtain Landscape Architect's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.

	3.4 SODDING
	A. Lay sod within 24 hours of harvesting unless a suitable preservation method is accepted by Architect prior to delivery time. Do not lay sod if dormant or if ground is frozen or muddy.  Remove sod netting from zoysia sod if using large rolls.
	B. Lay sod to form a solid mass with tightly fitted joints. Butt ends and sides of sod; do not stretch or overlap. Stagger sod strips or pads to offset joints in adjacent courses. Avoid damage to soil or sod during installation. Tamp and roll lightly ...
	1. Lay sod across slopes exceeding 1:3.
	2. Anchor sod on slopes exceeding 1:6 with wood pegs or steel staples spaced as recommended by sod manufacturer but not less than two anchors per sod strip to prevent slippage.

	C. Saturate sod with fine water spray within two hours of planting. During first week after planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth of 1-1/2 inches (38 mm) below sod.
	D. Once sod has sufficiently rooted so as to prevent damage, roll sodded areas with small one-ton roller or similar to smooth any construction rutting and provide even and smooth maintainable surface.

	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 2 inches (100 mm).
	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 (25 mm) 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 turf grass to a height of 2 inches.


	3.6 SATISFACTORY TURF
	A. Turf installations shall meet the following criteria as determined by Architect:
	1. Satisfactory Sodded Turf: At end of maintenance period, a healthy, well-rooted, even-colored, viable turf has been established, free of weeds, open joints, bare areas, and surface irregularities.

	B. Use specified materials to reestablish turf that does not comply with requirements and continue maintenance until turf is satisfactory.

	3.7 PESTICIDE APPLICATION
	A. Apply pesticides and other chemical products and biological control agents according to requirements of authorities having jurisdiction and manufacturer's written recommendations. Coordinate applications with Owner's operations and others in proxim...
	B. Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to treat already-germinated weeds and according to manufacturer's written recommendations.

	3.8 CLEANUP AND PROTECTION
	A. 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.
	B. Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and debris, and legally dispose of them off Owner's property.
	C. 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.
	D. Remove nondegradable erosion-control measures after grass establishment period.



	02993 329300 FL - PLANTS SACC DPC
	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.
	2. Tree stabilization.

	B. Related Requirements:
	1. Section 329200 "Turf and Grasses" for turf.


	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. 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...
	D. Finish Grade: Elevation of finished surface of planting soil.
	E. 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...
	F. 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, ...
	G. Planting Area: Areas to be planted.
	H. 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.
	I. 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.
	J. 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.
	K. Stem Girdling Roots: Roots that encircle the stems (trunks) of trees below the soil surface.
	L. 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 COORDINATION
	A. Coordination with Turf Areas (Lawns): Plant trees, shrubs, and other plants after finish grades are established and before planting turf areas unless otherwise indicated.
	1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, and promptly repair damage caused by planting operations.


	1.5 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.6 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. Trees and Shrubs: Three Samples of each variety and size delivered to site for review. Maintain approved Samples on-site as a standard for comparison.
	2. Organic Mulch: 1-quart (1-L) volume 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; provi...
	3. Root Barrier: Width of panel by 12 inches (300 mm).


	1.7 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. 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.

	C. Pesticides and Herbicides: Product label and manufacturer's application instructions specific to Project.

	1.8 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.

	1.9 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified landscape installer whose work has resulted in successful establishment of plants.
	1. Experience: Three years' experience in landscape installation in addition to requirements in Section 014000 "Quality Requirements."
	2. Installer's Field Supervision: Require Installer to maintain an experienced full-time supervisor on Project site when work is in progress.
	3. Pesticide Applicator: State licensed, commercial.

	B. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable requirements in ANSI Z60.1.
	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: Landscape 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. Landscape Architect may also ...
	1. Notify Landscape Architect of sources of planting materials 30 (thirty) days in advance of delivery to site.


	1.10 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. 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.
	F. 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.


	1.11 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. 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...

	1.12 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 health or 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. Faulty performance of tree stabilization, edgings and tree grates.

	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: Two 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 time of Substantial Completion and end of warranty period.
	c. A limit of one replacement of each plant is required except for losses or replacements due to failure to comply with requirements.
	d. Provide extended warranty for period equal to original warranty period, for replaced plant material.




	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 3/4 inch (19 mm) in diameter; or with stem...
	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 at least one 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, variet...
	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.

	2.2 FERTILIZERS
	A. Planting Tablets: Tightly compressed chip-type, long-lasting, slow-release, commercial-grade planting fertilizer in tablet form. Tablets shall break down with soil bacteria, converting nutrients into a form that can be absorbed by plant roots.
	1. Size: 5-gram tablets.
	2. Nutrient Composition: 20 percent nitrogen, 10 percent phosphorous, and 5 percent potassium, by weight plus micronutrients.


	2.3 MULCHES
	A. Organic Mulch: Free from deleterious materials and suitable as a top dressing of trees and shrubs, consisting of one of the following:
	1. Type: Pine needles.
	2. 3 inches (76 mm) minimum.
	3. Color: Natural.


	2.4 PESTICIDES
	A. 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...
	B. 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.
	C. Post-Emergent Herbicide (Selective and Nonselective): Effective for controlling weed growth that has already germinated.

	2.5 TREE-STABILIZATION MATERIALS
	A. Trunk-Stabilization Materials:
	1. Flexible Ties: Wide rubber or elastic bands or straps of length required to reach stakes or turnbuckles, or compression springs.
	2. Proprietary Staking-and-Guying Devices: Proprietary stake or anchor and adjustable tie systems to secure each new planting by plant stem; sized as indicated and according to manufacturer's written recommendations.



	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 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.
	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 Landscape Architect's acceptance of layout before excavating or planting. Make minor adjustmen...
	D. Lay out plants at locations directed by Landscape Architect. Stake locations of individual trees and shrubs and outline areas for multiple plantings.

	3.3 PLANTING AREA ESTABLISHMENT
	A. General: Prepare planting area for soil placement and mix planting soil.
	B. Placing Planting Soil: Blend planting soil in place.
	C. Before planting, obtain Landscape Architect's acceptance of finish grading; restore planting areas if eroded or otherwise disturbed after finish grading.

	3.4 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 and container-grown stock.
	3. Do not excavate deeper than depth of the root ball, measured from the root flare to the bottom of the root ball.
	4. 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.
	5. 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.
	6. Maintain supervision of excavations during working hours.
	7. Keep excavations covered or otherwise protected when unattended by Installer's personnel.

	B. Backfill Soil: Subsoil and topsoil removed from excavations may be used as backfill soil unless otherwise indicated.
	C. Obstructions: Notify Landscape Architect if unexpected rock or obstructions detrimental to trees or shrubs are encountered in excavations.
	1. Hardpan Layer: Drill 6-inch- (150-mm-) diameter holes, 24 inches (600 mm) apart, into free-draining strata or to a depth of 10 feet (3 m), whichever is less, and backfill with free-draining material.

	D. Drainage: Notify Landscape 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.

	3.5 TREE, SHRUB, AND VINE 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 1 inch (50 mm) above adjacent finish grades for shrubs and vines, and 3-4 inches above adjacent grade for trees.
	1. Backfill: Planting soil per soil preparation specfications.  For trees, use excavated soil for backfill.
	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 planting tablets equally distributed around each planting pit when pit is approximately one-half filled. Place tablets beside the root ball about 1 inch (25 mm) from root tips; do not place tablets in bottom of the hole.
	a. Quantity: As indicated on Drawings.

	5. Continue backfilling process. Water again after placing and tamping final layer of soil.

	D. Container-Grown Stock: Set each plant plumb and in center of planting pit or trench with root flare 1 inch above adjacent finish grades and 3-4 inches above adjacent grades for trees..
	1. Backfill: Planting soil. For trees, use excavated soil for backfill.
	2. Carefully remove root ball from container without damaging root ball or plant.
	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 planting tablets equally distributed around each planting pit when pit is approximately one-half filled. Place tablets beside the root ball about 1 inch (25 mm) from root tips; do not place tablets in bottom of the hole.
	a. Quantity: As indicated on Drawings.

	5. Continue backfilling process. Water again after placing and tamping final layer of soil.

	E. Slopes: When planting on slopes, set the plant so the root flare on the uphill side is flush with the surrounding soil on the slope; the edge of the root ball on the downhill side will be above the surrounding soil. Apply enough soil to cover the d...

	3.6 TREE, SHRUB, AND VINE PRUNING
	A. Remove only dead, dying, or broken branches. Do not prune for shape.
	B. Do not apply pruning paint to wounds.

	3.7 TREE STABILIZATION
	A. Trunk Stabilization by Staking and Guying: Install trunk stabilization as follows unless otherwise indicated on Drawings. Stake and guy trees more than 14 feet (4.2 m) in height and more than 3 inches (75 mm) in caliper unless otherwise indicated.
	1. Site-Fabricated, Staking-and-Guying Method: Install no fewer than three guys spaced equally around tree.
	a. Securely attach guys to stakes 30 inches (760 mm) long, driven to grade. Adjust spacing to avoid penetrating root balls or root masses. Provide turnbuckle or compression spring for each guy wire and tighten securely.
	b. Support trees with bands of flexible ties at contact points with tree trunk and reaching to turnbuckle or compression spring. Allow enough slack to avoid rigid restraint of tree.

	2. Proprietary Staking and Guying Device: Install staking and guying system sized and positioned as recommended by manufacturer unless otherwise indicated and according to manufacturer's written instructions.


	3.8 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.

	3.9 PLANTING AREA MULCHING
	A. Mulch backfilled surfaces of planting areas and other areas indicated.
	1. Trees and Treelike Shrubs in Turf Areas: Apply organic mulch ring of 3-inch (75-mm) average thickness, with 36-inch (900-mm) radius around trunks or stems. Do not place mulch within 6 inches (150 mm) of trunks or stems.
	2. Organic Mulch in Planting Areas: Apply 3-inch (75-mm) average thickness of organic mulch over whole surface of planting area, and finish level with adjacent finish grades. Do not place mulch within 3 inches (75 mm) of trunks or stems.


	3.10 EDGING INSTALLATION
	A. Shovel-Cut Edging: Separate mulched areas from turf areas curbs and paving with a 45-degree, 4- to 6-inch- (100- to 150-mm-) deep, shovel-cut edge.

	3.11 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 until Substantial Completion. Use integrated pest management practices when possible to minimize use of pesticides and reduce haza...

	3.12 PESTICIDE APPLICATION
	A. Apply pesticides and other chemical products and biological control agents according to authorities having jurisdiction and manufacturer's written recommendations as necessary until Substantial Completion. Coordinate applications with Owner's opera...
	B. Pre-Emergent Herbicides (Selective and Nonselective): Apply to tree, shrub, and ground-cover areas according to manufacturer's written recommendations. Do not apply to seeded areas.
	C. Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to treat already-germinated weeds and according to manufacturer's written recommendations.

	3.13 REPAIR AND REPLACEMENT
	A. General: Repair or replace existing or new trees and other plants that are damaged by construction operations.
	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 Landscape Architect.

	B. Remove and replace trees that are more than 25 percent dead or in an unhealthy condition at time of Substantial Completion or before the end of the corrections period or are damaged during construction operations that Landscape Architect determines...
	1. Provide new trees of same size as those being replaced for each tree.
	2. Species of Replacement Trees: Same species being replaced


	3.14 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. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and debris and legally dispose of them off Owner's property.
	C. 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.
	D. 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.
	E. At time of Substantial Completion, verify that irrigation is in good working order.  Replace improperly functioning irrigation components.
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	The Drawings, General, Special and Supplementary Conditions of the Contract to the Work of this Section.
	All project construction documents correspond to this Section.
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	Division 16000 – Electrical Systems
	SYSTEM DESCRIPTION
	Audio Reinforcement Systems consist of loudspeakers, digital audio processing platform, amplification, equipment cabinet, cabling, rigging materials, and wiring.
	Video Reinforcement system consists of laser lamp projector, motorized projection screen, HDBaseT transmitter and receiver, processor, cabling and connectors.
	Integration of any owner furnished equipment (OFE), furnishing and installation of specified products, as well as incidental equipment, hardware and cabling required providing complete and fully functional systems.  Furnish, deliver, erect, and connect all the material and equipment described herein and in the drawings, and also all other incidental material and tools, transportation, etc. required to make work complete, in accordance with these plans and specifications, as required to leave the system in first class operating condition, excluding those items designated WORK BY OTHERS (WBO) or NOT IN CONTRACT (NIC).
	Verify dimensions and conditions at the job site prior to installation, and perform installation in accordance with these specifications, manufacturers’ recommendations and all applicable code requirements.
	The AV systems include the following major items:
	Digital audio mixing, processing and routing components
	Loudspeakers and loudspeaker mounting or support hardware
	Video displays, video processors, support cabling & hardware
	Equipment Racks, Cabinetry, and Furniture
	Cables, Connectors, Plates, and Wiring
	Preparation of submittal information
	Installation in accordance with the contract documents, manufacturer’s recommendations, and all applicable code requirements
	Specific control system programming, training & support
	Initial tests and adjustments, demonstration for approval, final adjustments and documentation
	Instruction of operating personnel; provision of manuals
	Maintenance services; warranty
	Provision of system testing, system documentation and instruction of Owner Personnel.
	Guarantees and Warranties.
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	ADD OPTIONS
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	FABRICATION
	SOURCE QUALITY CONTROL TESTS
	MISCELLANEOUS CONNECTORS
	INSTALLATION
	Verify existing conditions before starting work.
	Execute all work in accordance with Part 1.3 References in this guideline, and with all local and state codes, ordinances, and regulations.
	Install equipment according to manufacturer’s recommendations.
	Install all rack-mounted equipment with black steel 10-32, button head machine screws, using plastic cup washers to protect equipment panel.
	Rack mounted equipment shall be mounted into racks and fully wired and tested, before delivery to job site. (Does not apply when racks are existing)
	Install flat black blank panels in all unused rack positions.  Use no larger then a two space panel.
	Ensure that levels and impedances are properly matched between components.
	Choose colors and finishes of all exposed and custom fabricated items and labels to blend in with the surroundings as approved by the Owner and/or Owner’s representative.
	Firmly and permanently attach electrical boxes, enclosures and permanent equipment to the building.  Rigidly mounted equipment and devices shall be level, plumb and square.
	Set “flush-mounted” units so that the face of the cover, bezel, or escutcheon is in the same plane as the surrounding finished surface.
	Mount boxes, panels and trim so that there are no gaps, cracks, or obvious lines between the trim and the adjacent finished surface, and ready them to receive final finish, as applicable.
	Provide access panels where needed to access boxes, panels and enclosures in walls or ceilings, as indicated and dimensioned on the shop drawings.
	Finish panels to match the surrounding surfaces.
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	FINAL PROCEDURES
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