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SECTION 00100 
ADVERTISEMENT FOR BIDS 

Jackson County Water Association 
Contract 1: Transmission Main from McKee to Sandgap 

Contract 2: 500,000 Gallon McCammon Ridge Road W.S.T. 
Contract 3: 100,000 Gallon Morrill W.S.T. 

Separate Sealed BIDS for the construction of Contract 1: Transmission Main from 
McKee to Sandgap, Contract 2: 500,000 Gallon McCammon Ridge Road W .S.T, and 
Contract 3: 100,000 Gallon Morrill W .S.T. will be received by the Jackson County Water 
Association, US 421 South, P.O. Box 232, Tyner, KY 40486 until February 28, 2017 at 
2:00P.M. local time and then publicly opened and read aloud at the Association's Office. 

Contract 1 consists of installing approximately 35,000 L.F. of 6" and 8" PVC waterline, 
constructing two pump stations, one PRV station, one master meter station, and all 
necessary appurtenances. Contract 2 consists of installing one 500,000 gallon elevated 
tank along McCammon Ridge Road southeast of McKee and all necessary 
appurtenances. Contract 3 consists of installing one 100,000 gallon elevated tank 
southwest of Morrill and all necessary appurtenances. 

The CONTRACT DOCUMENTS may be examined at the following locations: 
JACKSON COUNTY WATER ASSOC., US 421 SOUTH, P.O. BOX 232, TYNER, KY 40486 
KENVIRONS, INC., 452 VERSAILLES ROAD, FRANKFORT, KY 40601 

Copies of the CONTRACT DOCUMENTS may be obtained from Lynn Imaging, 328 Old 
Vine Street, Lexington, KY 40507 (859-226-5850) and www.lynnimaging.com upon 
payment of a nonrefundable price of $300.00 for Contract 1 and $200.00 for Contracts 2 
& 3 for each set plus any shipping charges. 

Each Bidder must accompany his bid with a Bid Bond in amount of not less than five (5) 
percent of the base bid . No Bidder may withdraw his bid for a period of ninety (90) days. 
The Bidder awarded the contract shall execute a 100% Performance Bond and a 100% 
Payment Bond and shall furnish insurance as required , in the General Conditions. This 
contract shall be completed within 270 calendar days after date of authorization to start 
work. Liquidated damages will be $800 per calendar day. 

Bidders must comply w ith the President's Executive Order Nos. 11246 an'd 11375, which 
prohibit discrimination in employment regard ing race, creed, color, sex, or national 
origin. Bidders must comply with Section 3, Section 109, Title VI of the Civil Rights Act 
of 1964, the Anti-Kickback Act and the contract Work Hours Standard Act. Bidders must 
certify that they do not, and will not, maintain or provide for their employees any faci lities 
that are segregated on a basis of race , color, creed, or national origin. 

Any bid that is obviously unbalanced may be rejected. The Jackson County Water 
Association reserves the right to reject any and all bids and waive informalities. 

Small , minority and women's businesses and labor surplus area firms are encouraged to 
bid this project. 

00100-1 

By: Dallas Cox, President 
Jackson County Water Association 
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SECTION 00200 
INSTRUCTIONS TO BIDDERS 

TABLE OF ARTICLES 

Article 1 - Defined Terms 
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ARTICLE 1 - DEFINED TERMS 
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1.01 Terms used in these Instructions to Bidders will have the meanings indicated in the General 
Conditions and Supplementary Conditions. Additional terms used in these Instructions to 
Bidders have the meanings indicated below: 

A. Issuing Office- The office from which the Bidding Documents are to be issued and 
where the bidding procedures are to be administered. 

ARTICLE 2 - COPIES OF BIDDING DOCUMENTS 

2.01 Complete sets of the Bidding Documents in the number and for the non-refundable deposit 
sum, if any, stated in the Advertisement for Bids may be obtained from the Issuing Office. 

2.02 Complete sets of Bidding Documents must be used in preparing Bids; neither Owner nor 
Engineer assumes any responsibility for errors or misinterpretations resulting from the use 
of incomplete sets of Bidding Documents. 

2.03 Owner and Engineer in making copies of Bidding Documents available on the above terms 
do so only for the purpose of obtaining Bids for the Work and do not confer a license or 
grant for any other use. 

ARTICLE 3 - QUALIFICATIONS OF BIDDERS 

3.01 To demonstrate Bidder's qualifications to perform the Work, with in five days of Owner's 
request, Bidder shall submit written evidence such as financial data, previous experience, 
present commitments, and such other data as may be called for below. 

A. The Owner may make such investigations as deemed necessary to determine the 
ability of the bidder to perform the work, and the bidder shall furnish to the Owner all 
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such information and data for this purpose as the Owner may request. The Owner 
reserves the right to reject any bid if the evidence submitted by, or investigation of, 
such bidder fails to satisfy the Owner that such bidder is properly qualified to carry out 
the obligations of the contract and to complete the work contemplated therein in a 
timely manner. Conditional bids will not be accepted. 

B. Bidder and any subcontractors the bidder uses must be acceptable to the Owner and 
have current eligibility for federal programs. 

C. Approval of any proposed subcontract award can not be given by the Owner unless 
and until the proposed subcontractor has submitted the Certifications and/or other 
evidence showing that it has fully complied with any reporting requirements to which it 
is or was subject. 

ARTICLE 4 - EXAMINATION OF BIDDING DOCUMENTS, OTHER RELATED DATA, AND 
SITE 

4.01 Subsurface and Physical Conditions 

A. The Supplementary Conditions identify: 

1. Those reports of explorations and tests of subsurface conditions at or contiguous to 
the Site that Engineer has used in preparing the Bidding Documents. 

2. Those drawings of physical conditions in or relating to existing surface and 
subsurface structures at or contiguous to the Site (except Underground Facilities) 
that Engineer has used in preparing the Bidding Documents. 

B. Copies of reports and drawings referenced in paragraph 4.01 .A will be made available 
by Owner to any Bidder on request. Those reports and drawings are not part of the 
Contract Documents, but the "technical data" contained therein upon which Bidder is 
entitled to rely as provided in paragraph 4.02 of the General Conditions has been 
identified and established in paragraph 4.02 of the Supplementary Conditions. Bidder 
is responsible for any interpretation or conclusion Bidder draws from any "technical 
data" or any other data, interpretations, opinions, or information contained in such 
reports or shown or indicated in such drawings. 

4.02 Underground Facilities 

A Information and data shown or indicated in the Bidding Documents with respect to 
existing Underground Facil ities at or contiguous to the Site is based upon information 
and data furnished to Owner and Engineer by owners of such Underground Facilities, 
including Owner, or others. 

4.03 Hazardous Environmental Condition 

A The Supplementary Conditions identify those reports and drawings relating to a 
Hazardous Environmental Condition identified at the Site, if any, that Engineer has 
used in preparing the Bidding Documents. 

B. Copies of reports and drawings referenced in paragraph 4.03.A will be made available 
by Owner to any Bidder on request. Those reports and drawings are not part of the 
Contract Documents, but the "technical data" contained therein upon which Bidder is 
entitled to rely as provided in paragraph 4.06 of the General Conditions has been 
identified and established in paragraph 4.06 of the Supplementary Conditions. Bidder 
is responsible for any interpretation or conclusion Bidder draws from any "technical 
data" or any other data, interpretations, opinions, or information contained in such 
reports or shown or indicated in such drawings. 

00200-2 
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4.04 Provisions concerning responsibilities for the adequacy of data furnished to prospective 
Bidders with respect to subsurface conditions, other physical conditions and Underground 
Facilities, and possible changes in the Bidding Documents due to differing or unanticipated 
conditions appear in paragraphs 4.02, 4.03, and 4.04 of the General Cond itions. 
Provisions concerning responsibilities for the adequacy of data furnished to prospective 
Bidders with respect to a Hazardous Environmental Condition at the Site, if any, and 
possible changes in the Contract Documents due to any Hazardous Environmental 
Condition uncovered or revealed at the Site which was not shown or indicated in the 
Drawings or Specifications or identified in the Contract Documents to be within the scope of 
the Worl<. appear in paragraph 4.06 of the General Conditions. 

4.05 On request, Owner will provide Bidder access to the Site to conduct such examinations, 
investigations, explorations, tests, and studies as Bidder deems necessary for submission 
of a Bid. Bidder shall fill all holes and clean up and restore the Site to its former condition 
upon completion of such explorations, investigations, tests, and studies. Bidder shall 
comply with all applicable Laws and Regulations relative to excavation and utility locates. 

4.06 Reference is made to Article 7 of the Supplementary Conditions for the identification of the 
general nature of other work that is to be performed at the Site by Owner or others (such as 
utilities and other prime contractors) that relates to the Worl<. contemplated by these Bidding 
Documents. On request, Owner will provide to each Bidder for examination access to or 
copies of Contract Documents (other than portions thereof related to price) for such other 
work. 

4.07 It is responsibility of each Bidder before submitting a Bid to: 

A. Examine and carefully study the Bidding Documents, the other related data identified in 
the Bidding Documents, and any Addenda; 

B. Visit the Site and become familiar with and satisfy Bidder as to the general, local, and 
Site conditions that may affect cost, progress, and performance of the Work; 

C. Become familiar with and satisfy Bidder as to all Federal, State, and local Laws and 
Regulations that may affect cost, progress, or performance of the Worl<.; 

D. Carefully study all : (1) reports of explorations and tests of subsurface conditions at or 
contiguous to the Site and all drawings of physical conditions in or relating to existing 
surface or subsurface structures at or contiguous to the Site (except Underground 
Facilities) which have been identified in the Supplementary Conditions as provided in 
paragraph 4.02 of the General Conditions, and (2) reports and drawings of Hazardous 
Environmental Conditions at the Site which have been identified in the Supplementary 
Conditions as provided in paragraph 4.06 of the General Conditions; 

E. Obtain and carefully study (or accept consequences for not doing so) all additional or 
supplementary examinations, investigations, explorations, tests, studies, and data 
concerning conditions (surface, subsurface, and Underground Facilities) at or 
contiguous to the Site which may affect cost, progress, or performance of the Worl<. or 
which relate to any aspect of the means, methods, techniques, sequences, and 
procedures of construction to be employed by Bidder, including applying any specific 
means, methods, techniques, sequences, and procedures of construction expressly 
required by the Bidding Documents, and safety precautions and programs incident 
thereto ; 

F. Agree at the time of submitting its Bid that no further examinations, investigations, 
explorations, tests, studies, or data are necessary for the determination of its Bid for 
performance of the Work at the price(s) bid and within the times and in accordance with 
the other terms and conditions of the Bidding Documents; 
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G. Become aware of the general nature of the work to be performed by Owner and others 
at the Site that relates to the Work as indicated in the Bidding Documents; 

H. Correlate the information known to Bidder, information and observations obtained from 
visits to the Site, reports and drawings identified in the Bidding Documents, and all 
additional examinations, investigations, explorations, tests, studies, and data with the 
Bidding Documents; 

I. Promptly give Engineer written notice of all conflicts, errors, ambiguities, or 
discrepancies that Bidder discovers in the Bidding Documents and confirm that the 
written resolution thereof by Engineer is acceptable to Bidder; and 

J . Determine that the Bidding Documents are generally sufficient to indicate and convey 
understanding of all terms and conditions for the performance of the Work. 

4.08 The submission of a Bid will constitute an incontrovertible representation by Bidder that 
Bidder has complied with every requirement of this Article 4, that without exception the Bid 
is premised upon performing and furnishing the Work required by the Bidding Documents 
and applying any specific means, methods, techniques, sequences, and procedures of 
construction that may be shown or indicated or expressly required by the Bidding 
Documents, that Bidder has given Engineer written notice of all conflicts, errors, 
ambiguities, and discrepancies that Bidder has discovered in Bidding Documents and the 
written resolutions thereof by Engineer are acceptable to Bidder, and that the Bidding 
Documents are generally sufficient to indicate and convey understanding of all terms and 
conditions for performing and furnishing the Work. 

ARTICLE 5 - PRE-BID CONFERENCE 

5.01 A pre-Bid conference will not be held. 

ARTICLE 6 -SITE AND OTHER AREAS 

6.01 The Site is identified in the Bidding Documents. Easement for permanent structures or 
permanent changes in existing facilities are to be obtained and paid for by Owner unless 
otherwise provided in the Bidding Documents. All additional lands and access thereto 
required for temporary construction facilities, construction equipment, or storage of 
materials and equipment to be incorporated in the Work are to be obtained and paid for by 
Contractor. 

ARTICLE 7 -INTERPRETATIONS AND ADDENDA 

7.01 All questions about the meaning or intent of the Bidding Documents are to be submitted to 
Engineer in writing. Interpretations or clarifications considered necessary by Engineer in 
response to such questions will be issued by Addenda mailed or delivered to all parties 
recorded by Engineer as having received the Bidding Documents. Questions received less 
than five days prior to the date for opening of Bids may not be answered. Only questions 
answered by Addenda will be binding. Oral and other interpretations or clarifications will be 
without legal effect. 

7.02 Addenda may be issued to clarify, correct, or change the Bidding Documents as deemed 
advisable by Owner or Engineer. 

ARTICLE 8 - BID SECURITY 

8.01 A Bid must be accompanied by Bid security made payable to Owner in an amount of 5 % of 
Bidder's maximum Bid price and in the form of a certified check or a Bid bond (EJCDC No. 
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C-430, 2002 Edition) issued by a surety meeting the requirements of paragraphs 5.01 and 
5.02 of the General Conditions. 

8.02 The Bid security of the Successful Bidder will be retained until such Bidder has executed 
the Contract Documents, furnished the required contract security and met the other 
conditions of the Notice of Award , whereupon the Bid security will be returned. If the 
Successful Bidder fails to execute and deliver the Contract Documents and furnish the 
required contract security within 1 0 days after the Notice of Award, Owner may annul the 
Notice of Award and the Bid security of that Bidder will be forfeited. The Bid security of 
other Bidders whom Owner believes to have a reasonable chance of receiving the award 
may be retained by Owner until the earlier of seven days after the Effective Date of the 
Agreement or 91 days after the Bid opening, whereupon Bid security furnished by such 
Bidders will be returned. 

8.03 Bid security of other Bidders whom OWNER believes do not have a reasonable chance of 
receiving the award will be returned within seven days after the Bid opening. 

ARTICLE 9 - CONTRACT TIMES 

9.01 The number of days within which , or the date by which , the Work is to be substantially 
completed. Upon substantial completion, if necessary, a date for final completion and 
payment should be determined between the Owner, Contractor and Engineer based on 
remaining work, market and weather conditions. 

ARTICLE 10 -LIQUIDATED DAMAGES 

10.01 Provisions for liquidated damages are set forth in the Agreement. 

ARTICLE 11- SUBSTITUTE AND "OR-EQUAL" ITEMS 

11 .01 The Contract, if awarded, will be on the basis of materials and equipment specified or 
described in the Bidding Documents, or "or-equal" materials and equipment as defined in 
paragraph 6.05 of the General Conditions, or those substitute materials and equipment 
approved by the Engineer and identified by Addendum. The materials and equipment 
described in the Bidding Documents establish a standard of required type, function and 
quality to be met by any proposed substitute or "or-equal" item. No item of material or 
equipment will be considered by Engineer as a substitute or equal until after the bids have 
been opened and the contract has been awarded. The burden of proof of the merit of the 
proposed item, and cost for review of a proposed substitute item, is upon the Bidder. 
Engineer's decision of approval or disapproval of a proposed item will be final. Bidders 
shall not rely upon approvals made in any other manner. Any reduction made in contract 
price due to approval of a substitute item or equal, will be subtracted from the bidder's 
contract and placed into contingency funds for the project. 

ARTICLE 12 - SUBCONTRACTORS, SUPPLIERS, AND OTHERS 

12.011f the Supplementary Conditions require the identity of certain Subcontractors, Suppliers, 
individuals, or entities to be submitted to Owner in advance of a specified date prior to the 
Effective Date of the Agreement, the apparent Successful Bidder, and any other Bidder so 
requested, shall within five days after Bid opening, submit to Owner a list of all such 
Subcontractors, Suppliers, individuals, or entities proposed for those portions of the Work 
for which such identification is required. Such list shall be accompanied by an experience 
statement with pertinent information regarding similar projects and other evidence of 
qualification for each such Subcontractor, Supplier, individual, or entity if requested by 
Owner. If Owner or Engineer, after due investigation, has reasonable objection to any 
proposed Subcontractor, Supplier, individual, or entity, Owner may, before the Notice of 
Award is given, request apparent Successful Bidder to submit a substitute, without an 
increase in the Bid. 
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12.021f apparent Successful Bidder declines to make any such substitution, Owner may award 
the Contract to the next lowest responsible Bidder that proposes to use acceptable 
Subcontractors, Suppliers, individuals, or entities. Declining to make requested 
substitutions will not constitute grounds for forfeiture of the Bid security of any Bidder. Any 
Subcontractor, Supplier, individual , or entity so listed and against which Owner and 
Engineer makes no written objection prior to the giving of the Notice of Award will be 
deemed acceptable to Owner and Engineer subject to revocation of such acceptance after 
the Effective Date of the Agreement as provided in paragraph 6.06 of the General 
Conditions. 

12.03 Contractor shall not be required to employ any Subcontractor, Supplier, individual, or entity 
against whom Contractor has reasonable objection. 

12.04 The Contractor shall not award work to Subcontractor(s) in excess of the limits stated in SC 
6.06. 

ARTICLE 13- PREPARATION OF BID 

13.01 The Bid form is included with the Bidding Documents. Additional copies may be obtained 
from Engineer. 

13.02 All blanks on the Bid form shall be completed by printing in ink or by typewriter and the Bid 
signed in ink. Erasures or alterations shall be initialed in ink by the person signing the Bid 
From. A Bid price shall be indicated for each Bid item listed therein, or the words "No Bid," 
"No Change," or "Not Applicable" entered. 

13.03 A Bid by a corporation shall be executed in the corporate name by the president or a vice
president or other corporate officer accompanied by evidence of authority to sign. If 
required by State where work is to be performed, the corporate seal shall be affixed and 
attested by the secretary or an assistant secretary. The corporation business address and 
state of incorporation shall be provided on the Bid Form. 

13.04 A Bid by a partnership shall be executed in the partnersh ip name and signed by a partner 
(whose title must appear under the signature), accompanied by evidence of authority to 
sign. The business address of the partnership shall be provided on the Bid Form. 

13.05 A Bid by a limited liability company shall be executed in the name of the firm by a member 
and accompanied by evidence of authority to sign. The state of formation of the firm and 
the business address of the firm must be provided on the Bid Form. 

13.06 A Bid by an individual shall show the Bidder's name and business address. 

13.07 A Bid by a joint venture shall be executed by each joint venturer in the manner indicated on 
the Bid form. The business address of the joint venture must be provided on the Bid Form. 

13.08 All names shall be typed or printed in ink below the signatures. 

13.09 The Bid shall contain an acknowledgment of receipt of all Addenda, the numbers and dates 
of which shall be filled in on the Bid form. 

13.10 The address and telephone number for communication regard ing the Bid shall be shown. 

13.11 The Bid shall contain evidence of Bidder's authority and qualification to do business in the 
state where the Project is located or covenant to obtain such qualification prior to award of 
the Contract. Bidder's state contractor license number for the state of the Project, if any, 
shall also be shown on the Bid Form. 
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ARTICLE 14 - BASIS OF BID; COMPARSION OF BIDS 

14.01 Unit Price 

A. Bidders shall submit a Bid on a unit price basis for each item of Work listed in the Bid 
schedule. 

B. The total of all bid prices will be the sum of the products of the estimated quantity of 
each item and the corresponding unit price. The final quantities and Contract Price will 
be determined in accordance with paragraph 11 .03 of the General Conditions. 

C. Discrepancies between the multiplication of units of Work and unit prices will be 
resolved in favor of the unit prices. Discrepancies between the indicated sum of any 
column of figures and the correct sum thereof will be resolved in favor of the correct 
sum. Discrepancies between words and figures will be resolved in favor of the words 

ARTICLE 15 - SUBMITI AL OF BID 

15.01 Bid Form is to be completed and submitted with all the attachments required. 

15.02 A Bid shall be submitted no later than the date and time prescribed and at the place 
indicated in the Advertisement for Bids and shall be enclosed in an opaque sealed 
envelope plainly marked with the Project title (and, if applicable, the designated portion of 
the Project for which the Bid is submitted), the name and address of Bidder, and shall be 
accompanied by the Bid security and other required documents. If a Bid is sent by mail or 
other delivery system, the sealed envelope containing the Bid shall be enclosed in a 
separate envelope plainly marked on the outside with the notation "BID ENCLOSED." 
When using the mail or other delivery system, the Bidder is totally responsible for the mail 
or other delivery system delivering the Bid at the place and prior to the time indicated in 
the Advertisement for Bid. A mailed Bid shall be addressed to Owner at address in Article 
1.01 of Bid Form. 

ARTICLE 16 - MODIFICATION AND WITHDRAWAL OF BID 

16.01 A Bid may be modified or withdrawn by an appropriate document duly executed in the 
manner that a Bid must be executed and delivered to the place where Bids are to be 
submitted prior to the date and time for the opening of Bids. 

16.02 If within 24 hours after Bids are opened any Bidder files a duly signed written notice with 
Owner and promptly thereafter demonstrates to the reasonable satisfaction of Owner that 
there was a material and substantial mistake in the preparation of its Bid, that Bidder may 
withdraw its Bid, and the Bid security will be returned. Thereafter, if the Work is rebid or 
negotiated, that Bidder will be disqualified from further bidding on the Work. This 
provision to withdraw a Bid without forfeiting the Bid security does not apply to Bidder's 
errors in judgment in preparing the Bid. 

ARTICLE 17 - OPENING OF BIDS 

17.01 Bids will be opened at the time and place indicated in the Advertisement for Bids and, 
unless obviously non-responsive, read aloud publicly. An abstract of the amounts of the 
Bids and major alternates, if any, will be made available to Bidders after the opening of 
Bids. 

ARTICLE 18 - BIDS TO REMAIN SUBJECT TO ACCEPTANCE 

18.01 All Bids will remain subject to acceptance for 90 days. 
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ARTICLE 19 - EVALUATION OF BIDS AND AWARD OF CONTRACT 

19.01 Owner reserves the right to reject any or all Bids, including without limitation, 
nonconforming, nonresponsive, unbalanced, or conditional Bids. Owner further reserves 
the right to reject the Bid of any Bidder whom it finds, after reasonable inquiry and 
evaluation, to be non-responsible. Owner also reserves the right to waive all informalities 
not involving price, time, or changes in the Work and to negotiate contract terms with the 
Successful Bidder. 

19.02 More than one Bid for the same Work from an individual or entity under the same or 
different names will not be considered. Reasonable grounds for believing that any Bidder 
has an interest in more than one Bid for the Work may be cause for disqualification of that 
Bidder and the rejection of all Bids in which that Bidder has an interest. 

19.03 In evaluating Bids, Owner will consider whether or not the Bids comply with the prescribed 
requirements, and such alternates, unit prices and other data, as may be requested in the 
Bid Form or prior to the Notice of Award. 

19.04 In evaluating Bidders, Owner will consider the qualifications of Bidders and may consider 
the qualifications and experience of Subcontractors, Suppliers, and other individuals or 
entities proposed for those portions of the Work for which the identity of Subcontractors, 
Suppliers, and other individuals or entities must be submitted as provided in the 
Supplementary Conditions. 

19.05 Owner may conduct such investigations as Owner deems necessary to establish the 
responsibil ity, qualifications, and financial ability of Bidders, proposed Subcontractors, 
Suppliers, individuals, or entities to perform the Work in accordance with the contract 
Documents. 

19.06 If the Contract is to be awarded, Owner will award the Contract to the responsible Bidder 
whose Bid, conforming with all the material terms and conditions of the Instructions to 
Bidders, is lowest in price and in the best interest of the Owner by considering other factors 
such as work history, recommendations, etc. 

ARTICLE 20 - CONTRACT SECURITY AND INSURANCE 

20.01 Article 5 of the General Conditions, as may be modified by the Supplementary Conditions, 
sets forth Owner's requirements as to performance and payment bonds and insurance. 
When the Successful Bidder delivers the executed Agreement to Owner, it must be 
accompanied by such bonds. 

ARTICLE 21 - SIGNING OF AGREEMENT 

21 .01 When Owner gives a Notice of Award to the Successful Bidder, it shall be accompanied by 
the required number of unsigned counterparts of the Agreement with the other Contract 
Documents which are identified in the Agreement as attached thereto. Within 10 days 
thereafter, Successful Bidder shall sign and deliver the required number of counterparts of 
the Agreement and attached documents to Owner. Within ten days thereafter, Owner shall 
deliver one fully signed counterpart to Successful Bidder with a complete set of the 
Drawings with appropriate identification. 

21 .02 This Contract is expected to be funded with funds provided by the United States 
Department of Agriculture, Rural Development (RD). Refer to Article 18 of General 
Conditions for information on the Federal Requirements. 
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Kentucky Bulletin 1780-1 

SECTION 00410 

BID FORM 

Project Identification: Transmission Main from McKee to Sandgap 

Contract Identification Number: 

ARTICLE 1 - BID RECIPIENT 

1.01 This Bid Is Submitted To: Jackson County Water Association, US 421 South, P.O. Box 
232, Tyner, KY 40486. 

1.02 The undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into an 
Agreement with Owner in the form included in the Bidding Documents to perform all Work 
as specified or indicated in the Bidding Documents for the prices and within the times 
indicated in the Bid and in accordance with the other terms and conditions of the Bidding 
Documents. 

ARTICLE 2 - BIDDER'S ACKNOWLEDGMENTS 

2.01 Bidder accepts all of the terms and conditions of the Advertisement and Instructions to 
Bidders, including without limitations those dealing with the dispositions of Bid security. 
The Bid will remain subject to acceptance for 90 days after the Bid opening, or for such 
longer period of time that Bidder may agree to in writing upon request of Owner. 

ARTICLE 3 - BIDDER'S REPRESENTATIONS 

3.01 In submitting this Bid, Bidder represents that: 

A. Bidder has examined and carefully studied the Bidding Documents, the other related 
data identified in the Bidding Documents, and the following Addenda, receipt of which 
is hereby acknowledged. 

Addendum No. Addendum Date 

B. Bidder has visited the Site and become familiar with and is satisfied as to the general, 
local, and Site conditions that may affect cost, progress, and performance of the Work. 

C Bidder is familiar with and is satisfied as to all Federal , State, and local Laws and 
Regulations that may affect cost, progress, and performance of the Work. 

D. Bidder has carefully studied all: (1) reports of explorations and tests of subsurface 
conditions at or contiguous to the Site and all drawings of physical conditions in or 
relating to existing surface or subsurface structures at or contiguous to the Site (except 
Underground Facilities) which have been identified in SC-4.02, and (2) reports and 
drawings of a Hazard Environmental Condition, if any, which has been identified in SC-
4.06. 

E. Bidder has obtained and carefully studied (or accepts the consequences for not doing 
so) all add itional or supplementary examinations, investigations, explorations, tests, 
studies, and data concerning conditions (surface, subsurface and Underground 
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Kentucky Bulletin 1780-1 

Facilities) at or contiguous to the Site which may affect cost, progress, or performance 
of the Work or which relate to any aspect of the means, methods, techniques, 
sequences, and procedures of construction to be employed by the Bidder, including 
applying the specific means, methods, techniques, sequences, and procedures of 
construction expressly required by the Bidding Documents to be employed by Bidder, 
and safety precautions and programs incident thereto. 

F. Bidder does not consider that any further examinations, investigations, explorations, 
tests, studies, or data are necessary for the determination of this Bid for performance of 
the Work at the price(s) bid and with in the times and in accordance with the other terms 
and conditions of the Bidding Documents. 

G. Bidder is aware of the general nature of the Work to be performed by Owner and others 
at the Site that relates to the Work as indicated in the Bidding Documents. 

H. Bidder has correlated the information known to Bidder, information and observations 
obtained from visits to the Site, reports and drawings identified in the Bidding 
Documents, and all add itional examinations, investigations, explorations, tests, studies, 
and data with the Bidding Documents. 

I. Bidder has given Engineer written notice of all conflicts, errors, ambiguities, or 
discrepancies that Bidder has discovered in the Bidding Documents, and the written 
resolution thereof by Engineer is acceptable to Bidder. 

J. The Bidding Documents are generally sufficient to indicate and convey understanding 
of all terms and conditions for the performance of the Work for which this Bid is 
submitted. 

K. Bidder will submit written evidence of its authority to do business in the State where the 
Project is located not later than the date of its execution of the Agreement. 

ARTICLE 4 - FURTHER REPRESENTATIONS 

4.01 Bidder further represents that: 

A. This Bid is genuine and not made in the interest of or on the behalf of any undisclosed 
individual or entity and is not submitted in conformity with any agreement or rules of 
any group, association, organization, or corporation; 

B. Bidder has not directly or indirectly induced or solicited any other Bidder to submit a 
false or sham Bid; 

C. Bidder has not solicited or induced any individual or entity to refrain from bidding; and 

D. Bidder has not sought by collusion to obtain for itself any advantage over any other 
Bidder or over Owner. 

ARTICLE 5 - BASIS OF BID 

Bidder will complete the Work in accordance with the Contract Documents for the following 
price(s): 

Note: Bids shall include sales tax and all other applicable taxes. 

The contractor shall complete the Bid Schedules for both the Base Project and Alternate No. 1. 
Alternate No. 1 will not be included in the Total Base Project amount. If funds remain at the 
completion of the Base Project, with the Owner's approval, Alternate No. 1 may be added to 
Contract 1. 
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Kentucky Bulletin 17a0-1 

Base Project 

No. Item Description Unit Quantity Unit Price Item Price 

1 a· PVC, C900, DR-14 Pipe LF 26,750 

2 a· D.l. , CL 350 Pipe LF 70 

3 6" PVC, DR-17 Pipe LF 7,900 

4 6" PVC, C900, DR-1 4 Pipe LF 70 

5 6" D.l. , CL 350 Pipe LF ao 

6 4" PVC, C900, DR-14 Pipe LF 60 

7 4" D.l. , CL 350 Pipe LF ao 

a Bored Encasement for a· Pipe LF 130 

9 Bored Encasement for 6" Pipe LF 160 

10 Open Cut Encasement for a· Pipe LF 170 

11 Open Cut Encasement for 6" Pipe LF ao 

12 a· Gate Valve EA 9 

13 6" Gate Valve EA 5 

14 4" Gate Valve EA 2 

15 6" Insertion Valve EA 

16 4" Insertion Valve EA 1 

17 Air Release Valve EA 1 

1a Directional Bore No. 1 (a" Pipe) LS 
(Pigeon Roost Creek) 

19 Directional Bore Nos. 2-a EA 7 
(Creek Crossing, a· Pipe) 

20 Directional Bore No. 9 (6" Pipe) LS 

21 6" Blowoff Assembly EA 10 

22 4" Blowoff Assembly EA 4 

23 3" Blowoff Assembly EA 

24 a·xa· Tapping Sleeve & Valve EA 

25 6"x6" Tapping Sleeve & Valve EA 5 
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Kentucky Bulletin 1780-1 

26 4"x4" Tapping Sleeve & Valve EA 

27 Fire Hydrant EA 3 

28 Cut and Cap Existing Line EA 3 

29 Master Meter Station EA 

30 450 GPM Pump Station LS 

31 120 GPM Pump Station LS 

32 Pressure Reducing Station EA 

33 Leak Detection Meter EA 8 

34 Gray Hawk Solenoid Valve EA 1 

35 Free Bore LF 1,000 

36 Crushed Stone LF 2,000 

37 Light Duty Bituminous LF 2,600 

Total Base Project $ 

Alternate No. 1 

No. Item Description Unit Quantity Unit Price Item Price 

Birch Lick Tank Demolition LS 1 

Total Alternate No. 1 $ 

A. Unit Prices have been computed in accordance with paragraph 11 .03.A of the General 
Conditions. 

B. Bidder acknowledges that estimated quantities are not guaranteed, and are solely for the 
purpose of comparison of Bids, and final payment for all Unit Price Bid items will be 
based on actual quantities, determined as provided in the contract Documents. 

ARTICLE 6 - TIME OF COMPLETION 

6.01 Bidder agrees that the Work will be substantially complete in accordance with paragraph 
14.04 of the General Conditions on or before the date, or within the number of calendar 
days indicated in the Agreement. 

6.02 Bidder accepts the provisions of the Agreement as to liquidated damages in the event of 
fa ilure to complete the work within the Contract Times. 

ARTICLE 7- ATTACHEMENTS TO THIS BID 

7.01 The following documents are attached to and made a condition of the Bid: 

A. Required Bid security in the form of a Bid Bond (EJCDC No. C-430) or Certified 
Check (circle type of security provided); 
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Kentucky Bulletin 1780-1 

B. If Bid amount exceeds $10,000, signed Compliance Statement (RD 400-6). Refer to 
specific equal opportunity requirements set forth in paragraph 18.10 of the General 
Conditions; 

C. If Bid amount exceeds $25,000, signed Certification Regarding Debarment, 
Suspension, Ineligibility and Voluntary Exclusion - Lower Tier Covered Transactions 
(AD-1048); 

D. If Bid amount exceeds $100,000, signed RD Instruction 1940-Q, Exhibit A-1, 
Certification for Contracts, Grants and Loans. Refer to paragraph 18.11 of the 
General Conditions; 

ARTICLE 8 - DEFINED TERMS 

8.01 The terms used in this Bid with the initial capitol letters have the meanings indicated in the 
Instructions to Bidders, the General Conditions, and the Supplementary Conditions. 

ARTICLE 9 - BID SUBMITTAL 

9.01 This Bid submitted by: 

If Bidder is: 
Name (typed or printed): _____________________ r-:::-s-=EA~L:-. • 

By: __________________ ~~~~~----------------------
(fndividual's signature) 

Doing business as: 

Bidder's Business address: 

Business Phone No. (~.-_-J·-------

Business FAX No. (_) _ _____ _ 

Business E-Mail Address 

if required 
by State 

--------------------------
State Contractor License No.------------------· (If applicable) 

Employer's Tax ID No.------ -----------

Phone and FAX Numbers, and Address for receipt of official communications, if different from 
Business contact information: 

9.02 Bid submitted on---------------· 201 7. 

00410-5 

F:\PROJECTS\2013\2013077\SPECIFICATIONS\CONTRACT 1\Front End\Sec0041 0-Bid Form.doc 



PENAL SUM FORM 

SECTION 00430 

BID BOND 

Any singular reference to Bidder, Surety, Owner, or other party shall be considered plural where applicable. 

BIDDER (Name and Address): 

SURETY (Name and Address of Principal Place of Business): 

OWNER (Name and Address): Jackson County Water Association 
US 421 South 
P.O. Box 232 
Tyner, Kentucky 40486 

BID 
Bid Due Date: 
Project (Brief Description Including Location): Contract 1: Transmission Main from McKee to Sandgap 

Jackson County, Kentucky 

BOND 
Bond Number. 
Date (Not later than Bid due date): 
Penal sum 

(Words) (Figures) 

Surety and Bidder, intending to be legally bound hereby, subject to the terms printed on the reverse side hereof, 
do each cause this Bid Bond to be duly executed on its behalf by its authorized officer, agent, or representative. 

BIDDER 

-,--,..-,----,----,..-:--------,:--.,------- (Seal) 
Bidder's Name and Corporate Seal 

By: 
Signature and Title 

Attest: 
Signature and Title 

SURETY 

....,..--.,..--.,..-----..,.-,------=---..,.--- (Seal) 
Surety's Name and Corporate Seal 

By: 
Signature and Title 
(Attach Power of Attorney) 

Attest: 
Signature and Title 

Note: Above addresses are to be used for giving required notice. 

EJCDC NO. C-430 (2002 Edition) 
2012069\Sec00430-Btd Bond 
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1. Bidder and Surety, jointly and severally, bind 
themselves, their heirs, executors, administrators, 
successors and assigns to pay to Owner upon default 
of Bidder the penal sum set forth on the face of this 
Bond. Payment of the penal sum is the extent of 
Surety's liability. 

2. Default of Bidder shall occur upon the failure of 
Bidder to deliver within the time required by the 
Bidding Documents (or any extension thereof agreed 
to in writing by Owner) the executed Agreement 
required by the Bidding Documents and any 
performance and payment bonds required by the 
Bidding Documents. 

3. This obligation shall be null and void if: 
3.1. Owner accepts Bidder's Bid and Bidder 

delivers within the time required by the 
Bidding Documents (or any extension 
thereof agreed to in writing by Owner) the 
executed Agreement required by the Bidding 
Documents and any performance and 
payment bonds required by the Bidding 
Documents, or 

3.2. All Bids are rejected by Owner, or 
3.3. Owner fails to issue a Notice of Award to 

Bidder with in the time specified in the 
Bidding Documents (or any extension 
thereof agreed to in writing by Bidder and, if 
applicable, consented to by Surety when 
required by Paragraph 5 hereof). 

4. Payment under this Bond will be due and payable 
upon default by Bidder and within 30 calendar days 
after receipt by Bidder and Surety of written notice of 
default from Owner, which notice will be given with 
reasonable promptness, identifying this Bond and the 
Project and including a statement of the amount due. 

5. Surety waives notice of any and all defenses 
based on or arising out of any time extension to issue 
Notice of Award agreed to in writing by Owner and 
Bidder, provided that the total time for issuing Notice 
of Award including extensions shall not in the 
aggregate exceed 120 days from Bid due date without 
Surety's written consent. 

6. No suit or action shall be commenced under this 
Bond prior to 30 calendar days after the notice of 
default required in Paragraph 4 above is received by 
Bidder and Surety and in no case later than one year 
after Bid due date. 

PENAL SUM FORM 

7. Any suit or action under this Bond shall be 
commenced only in a court of competent jurisdiction 
located in the state in which the Project is located. 

8. Notices required hereunder shall be in writing and 
sent to Bidder and Surety at their respective 
addresses shown on the face of this Bond. Such 
notices may be sent by personal delivery, commercial 
courier, or by United States Registered or Certified 
Mail, return receipt requested, postage pre-paid, and 
shall be deemed to be effective upon receipt by the 
party concerned. 

9. Surety shall cause to be attached to this Bond a 
current and effective Power of Attorney evidencing the 
authority of the officer, agent, or representative who 
executed this Bond on behalf of Surety to execute, 
seal, and deliver such Bond and bind the Surety 
thereby. 

10. This Bond is intended to conform to all applicable 
statutory requirements. Any applicable requirement of 
any applicable statute that has been omitted from this 
Bond shall be deemed to be included herein as if set 
forth at length. If any provision of this Bond conflicts 
with any applicable statute, then the provision of said 
statute shall govern and the remainder of this Bond 
that is not in conflict therewith shall continue in full 
force and effect. 

11. The term "Bid" as used herein includes a Bid, 
offer, or proposal as applicable. 

EJCDC NO. C-430 (2002 Edition) 00430-2 
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CERTIFICATION FOR CONTRACTS, GRANTS AND LOANS 

RD Instruction 1940-Q 
Exhibit A-1 

The undersigned certifies , to the best of his or her knowledge and belief, 
that: 

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

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

3. The undersigned shall require that the language of this certification 
be included in the award documents for all subawards at all tiers (including 
contracts, subcontracts, and subgrants under grants and loans) and that all 
subrecipients shall certify and disclose accordingly. 

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

(name ) (date ) 

(title) 

oOo 

(08-21-91) PN 171 



U.S. DEPARTMENT OF AGRICULTURE 

CERTIFICATION REGARDING DEBARMENT, SUSPENSION, INELIGIBILITY 
AND VOLUNTARY EXCLUSION - LOWER TIER COVERED TRANSACTIONS 

This certification is required by the regulations implementing Executive Order 12549, Debarment and 
Suspension, 7 CFR Part 3017, Section 3017.510, Participants' responsibilities. The regulations were published 
as Part IV of the January 30, 1989, Federal Register (pages 4722-4733). Copies of the regulations may be 
obtained by contacting the Department of Agriculture agency with which this transaction originated. 

(BEFORE COMPLETING CERTIFICATION, READ INSTRUCTIONS ON REVERSE) 

(1) The prospective lower tier participant certifies, by submission of this proposal, that neither it not its 
principals is presently debarred, suspended , proposed for debarment, declared ineligible, or voluntarily 
excluded from participation in this transaction by any Federal department or agency. 

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

Organization Name PR/Award Number or Project Name 

Name(s) and Title(s) of Authorized Representative(s) 

Signature(s) Date 

Form AD-1a..B (1192) 



Instructions for Certification 

I. By signing and submitt ing lhis fonn , the prospective lower tier participant is providing the certification 
et out on lhe reverse side in accordance with these instruction . 

2. The certification in this clause is a material representation of fact upon which reliance was placed when 
lhis transaction wa entered into. If it is later than detennined that lhe pro pective lower tier participant 
knowingly 
rendered an erroneous certification. in addition to olher remedies available to the Federal Government, the 
department or agency with which this transaction originated may pursue available remedies, including 
suspension and/or debannent. 

3. The prospective lower tier participant shall provide immediate written notice to the person to which lhis 
proposal is submiued if at any time the prospective lower tier participant learns that its certification was 
erroneous when submitted or has become erroneous by reason of changed circumstances. 

4 . The tenns "covered tran actions,'· debarred," ··suspended," "ineligible,", •·tower tier covered transactions," 
"participant,'' "person," "primary covered transaction," "principal ," " proposal ," and "voluntarily excluded." as 
used in lhis c lause, have the meaning set out in lhe Definitions and Coverage ection of rules implementing 
Executive Order 12549. You may contact lhe person to which this proposal i submitted for assistance in 
obtaining a copy of those regulations. 

5. The prospective lower tie r participant agrees by submitting this fonn lhat, should the proposed covered 
transactio n be entered into, it shall not knowingly enter into any lower tier covered transaction with a person 
who i debarred, suspended, declared ineligible, or voluntarily excluded from participation in lhis covered 
transaction. unJe authorized by the department or agency wilh which lhis transaction originated. 

6. The prospective lower tier participant further agrees by submitting lhi fonn that it will include lhis 
clause titled ''Certification Regarding Debarment, Suspension, Ineligibil ity and Voluntary Exclusion - Lower 
Tier Covered Tran actions," without modification, in all lower tier covered tran actions and in all sol icitations 
for lower tier covered transaction . 

7 . A participant in a covered transaction may rely upon a certification of a prospective paruc1pant in a 
lower tie r covered transaction that it is not debarred, suspended, ineligible, or voluntarily excluded from the 
covered transaction, unless it know lhat lhe certification is erroneous. A participant may decide lhe method 
and frequency by which it detennines lhe eligibility of its principals. Each participant may, but is not required 
to, check the Nonprocurement List. 

8. olhing contained in lhe foregoing shall be construed to require establishment of a system of records 
in order to render in good faith lhe certification required by this clause. The knowledge and infonnation of 
a partic ipant is not required to exceed lhat which is nonnally possessed by a prudent per on in the ordinary 
course of business dealings. 

9 . Except for transactions authorized under paragraph 5 of these instructions, if a participant in a covered 
transaction knowingly enters into a lower tier covered transaction wilh a person who is suspended, debarred, 
ineligible, or voluntarily excluded from participation in this transaction, in addition to Olher remedies available 
to the Federal Government. lhe department or agency wilh which thi transaction originated may pursue 
avai lable remedie , including u pension and/or debannent. 
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USDA 
Form RD 400-6 
(Rev. 4-00) COMPLIANCE STATEMENT 

Fonn Approved 
OMB No. 0575-0018 

This statement relate to a proposed contract with ------------------ -----

(Name of borrower or granlu) 

who expect to finance the contract with assistance from ei ther the Rural Housing Service (RHS), Rural 
Business-Cooperative Service (RBS), or the Rural Utilities Service (RUS) or their successor agencie , 
United State Department of Agriculture (whether by a loan, grant, loan insurance, guarantee, or other form 
of financial as istance). I am the undersigned bidder or prospective contractor, I repre ent that: 

I. 0 I have 0 have not. participated in a previou contract or subcontract ubject to Executive 
11 246 (regarding equal employment opportunity) or a preceding similar Executive Order. 

2. If I have participated in such a contract or subcontract, 0 I have, 0 have not, filed all 
compliance reports that have been required to file in connection with the contract or subcontract. 

If the propo ed contract is for $50,000 or more and I have 50 or more employees, I al o represent that: 

3. 0 I have, 0 have not previou ly had contract ubject to the written affirmative action 
program requirements of the Secretary of Labor. 

4 . If I have participated in such a contract or subcontract, 0 l have, 0 have not developed and 
placed on file at each establishment affi rmative action programs as required by the rules and 
regulations of the Secretary of Labor. 

I understand that if I have failed to file any compliance reports that have been required of me, I am not 
eligible and will not be eligible to have my bid considered or to enter into the proposed contract unless and 
until I make an arrangement regarding such reports that is atisfactory to either the RHS, RBS or RUS, or to 
the office where the reports are required to be filed. 

l also certi fy that I do not maintain or provide for my employees any segregated facil ities at any of my 
establishments, and that I do not permit my employees to perform their service at any location, under my 
control, where egregated facilitie are maintained. T certify further that I will not maintain or provide for my 
employees any egregated facilities at any of my establishments, and that I wi JI not permit my employees to 
perform their ervices at any location, under my control. where segregated facilities are maintained. I agree that 
a breach of thi certification is a violation of the Equal Opportuniry clause in my contract. As used in thi 
certification, the term "segregated faci lities" mean any waiting rooms, work areas, re trooms and wa h room , 
restaurant and other eating areas time clocks, locker room and other storage or dre sing areas, parking lots, 
drinking fountains, recreation or entertainment areas, transportation, and housing faci lities provided for 
employees which are segregated by explicit directive or are in fact segregated on the basis of race, creed, color, 
or national origin, because of habit. local custom, or otherwi e . l further agree that (except where l have 
obtained identical certifications for propo ed subcontractor for specific time periods) I wiU obtain identical 
certification from proposed subcontractors prior to the award of subcontracts exceeding $ 10,000 which are not 
exempt from the provisions of the Equal Opportuniry clau e; that l will re tain uch certifications in my file ; 
and that I wi ll forward the following notice to such propo ed subcontractors (except where the proposed 
subcontractors have submitted identical certifications for specific time periods): (See Reverse). 

Accordmg IIJ the Papuwort Redtlctwn At 1 oj 1995 an ugency mav twt conduct or sponsor. a11d u person rs not requrred to respond lfJ a collectwll oj wformatwn 
unless it displuvs the •·alld OMB rontrol number Tht •·olrd OMB rontral n11ml>..r for th1s ~nformotron cotlertwn IS 0575-()()18 The trme req111red to romplttt thiS 
mformottnn coll~clton u tttlnuJUd to av~rag~ 10 mmuus pn- r~spons~. mcludmg th' ta,m, for r'unvmg mstructum.s, r~archrn' ~cutmg data sourc~s ~allrl'rrng 

and ""11nta1mnx the data needed. und cnmplttmg unJ Ttllt\O'mg the colltc tu>n t>f uiformanon 

Position 6 
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NOTICE TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENTS FOR 
CERTIFICATIONS OF NON-SEGREGATED FACILITIES 

A certification of Nonsegregated Facilities, as required by the May 9, 1967, order (32F.R. 7439, may 19, 1967) on 
Elimination of Segregated Facilities, by the Secretary of Labor, mu t be submined prior to the award of a subcontract 
exceeding$ I 0,000 which is not exempt from the provisions of the Equal Opportunity clause. The certification may be 
submined either for each subcontract or for all ubcontracts during a period (i.e., quarterly, semiannually, or annually). 

NOTE: The penalty for making false statements in offers is prescribed in 18 U.S.C. I 00 I . 

Date 
(Signature of Bidder or Prospective Contractor) 

Address (including Zip Code) 



SECTION 00510 

NOTICE OF AWARD 

To: 

RUS Bulletin 1780-13 
Attachment 7 

PROJECT Description: Contract 1: Transmission Main from McKee to Sandgap 

The OWNER has considered the BID submitted by you for the above 
described WORK in response to its Advertisement for Bids dated __ _ 
__ , 2017 and Information for Bidders. 

You are hereby notified that your BID has been accepted for items in the 
amount of =$ ____ _ 

You are required by the Information for Bidders to execute the Agreement and 
furnish the required CONTRACTOR'S Performance BOND, Payment BOND and 
certificates of insurance within ten (1 0) calendar days from the date of this Notice 
to you. 

If you fail to execute said Agreement and to furnish said BONDS within ten 
(1 0) days from the date of this Notice, said OWNER will be entitled to consider all 
your rights arising out of the OWNER'S acceptance of your BID as abandoned 
and as a forfeiture of your BID BOND. The OWNER will be entitled to such other 
rights as may be granted by law. 

You are required to return an acknowledged copy of this NOTICE OF AWARD 
to the OWNER. 

Dated this _ day of _______ , 2017. 

Jackson County Water Association 
Owner 

By: 

Title: President 

ACCEPTANCE OF NOTICE 

Receipt of the above NOTICE OF AWARD is hereby acknowledged by _ _ 
_____ this the __ day of , 2017. 

By: 

Title: _________ _ 
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AGREEMENT 
BETWEEN OWNER AND CONTRACTOR 

FOR CONSTRUCTION CONTRACT (STIPULATED PRICE) 
FUNDING AGENCY EDITION 

THIS AGREEMENT is by and between ______ .;;.;Ja;;.;c..;.;kso~n.;..C.;;.o.;;.;u;;;;;n~tyot......;.W.;..a;;;;;t.:.:er....:A...:.s:..:s..:.oc.;;.;i..;.;a.:.:tio.;;.;n.;;.;_ _____ ("Owner'') and 

---------------------------------------------------------------------------- ("Contractor''). 

Owner and Contractor, in consideration of the mutual covenants hereinafter set forth, agree as follows: 

ARTICLE I - WORK 

1.0 I Contractor shall complete all Work as specified or indicated in the Contract Documents. The Work is generally 
described as follows: 

Contract I: Transmission Main from McKee to Sandgap 

ARTICLE 2 - THE PROJECT 

2.0 I The Project for which the Work under the Contract Documents may be the whole or only a part is generally 
described as follows: 

Contract I: Transmission Main from McKee to Sandgap 

ARTICLE 3 - ENGINEER 

3.0 I The Project has been designed by Kenvirons. Inc. (Engineer), who is to act as Owner's representative, assume all 
duties and responsibilities, and have the rights and authority assigned to Engineer in the Contract Documents in 
connection with the completion of the Work in accordance with the Contract Documents. 

ARTICLE 4 - CONTRACT TIMES 

4.01 Time ofthe Essence 

A. All time limits for Milestones, if any, Substantial Completion, and completion and readiness for final payment as 
stated in the Contract Documents are of the essence of the Contract. 

4.02 Days to Achieve Substantial Completion 

A. The Work will be substantially completed within 270 days after the date when the Contract Time commence to run 
as provided in Paragraph 2.03 of the General Conditions, and completed and ready for final payment at a date 
determined by Owner, Contractor, and Engineer after substantial completion, based on remaining work, weather 
and market conditions. 

4.03 Liquidated Damages 

Contractor and Owner recognize that time is of the essence on this Project and that Owner will suffer financial 
loss if the Work is not completed within the time specified in Paragraph 4.02 above, plus any extensions 
allowed in accordance with Article 12 of the General Conditions. Accordingly, Contractor shall pay Owner 

EJCDC C-52 1 Suggested Form of Agreement Between Owner and Contractor for Construction Contnct (Stipulated Price) 
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$800 for each day that expires after the time specified in Paragraph 4.02 until the Work is substantially 
complete. After substantial completion, retainage may be reduced to an amount agreed upon by Owner, 
Contractor, and Engineer. It should be no less that 150% of the amount required for completion and ready for 
final payment. Liquidated damages may not be assessed after substantial completion has been achieved. 

ARTICLE 5- CONTRACT PRICE 

5.0 I Owner shall pay Contractor for completion of the Work in accordance with the Contract Documents an amount in 
current funds equal to the sum of the amounts determined pursuant to Paragraphs 5.0 I. A below: 

A. For all Work, at the prices stated in Contractor's Bid, attached in Section 00410. 

ARTICLE 6 - PAYMENT PROCEDURES 

6.0 I Submiua/ and Processing of Payments 

A. Contractor shall submit Applications for Payment in accordance with Article 14 of the General Conditions. 
Applications for Payment will be processed by Engineer as provided in the General Conditions. 

6 .02 Progress Payments; Retainage 

A. Owner shall make progress payments on account of the Contract Price on the basis of Contractor's Applications for 
Payment on or about the 25th day of each month during performance of the Work as provided in Paragraphs 
6.02.A.I and 6.02.A.2 below. All such payments will be measured by the schedule of values established as provided 
in Paragraph 2.07.A of the General Conditions (and in the case of Unit Price Work based on the number of units 
completed) or, in the event there is no schedule of values, as provided in the General Requirements: 

I . Prior to Substantial Completion, progress payments will be made in an amount equal to the percentage 
indicated below but, in each case, less the aggregate of payments previously made and less such amounts as 
Engineer may determine or Owner may withhold, including but not limited to liquidated damages, in 
accordance with Paragraph 14.02 of the General Conditions: 

a. 95 percent of Work completed (with the balance being retainage); and 

b. 95 percent of cost of materials and equipment not incorporated in the Work (with the balance being 
retainage). 

2 . Upon Substantial Completion, Owner shall pay an amount sufficient to increase total payments to Contractor to 
95 percent of the Work completed, plus any reduction in retainage that has been agreed upon by Owner, 
Contractor, and Engineer. 

6.03 Final Payment 

A. Upon receipt of the final Application for Payment accompanied by Engineer's recommendation of payment in 
accordance with Paragraph 14.07 of the General Conditions, Owner shall pay Contractor as provided in 
Paragraph 14.07 of the General Conditions the remainder of the Contract Price as recommended by Engineer as 
provided in said Paragraph 14.07, less any sum Owner is entitled to set off against Engineer's recommendation, 
including but not limited to liquidated damages. 
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ARTICLE 7 -INTEREST 

7.0 I All moneys not paid when due as provided in Article 14 of the General Conditions shall bear interest at the 
maximum legal rate. 

ARTICU: 8 - CONTRACTOR'S REPRESENTATIONS 

8.01 In order to induce Owner to enter into this Agreement Contractor makes the following representations: 

A. Contractor has examined and carefully studied the Contract Documents and the other related data identified in the 
Bidding Documents. 

B. Contractor has visited the Site and become fami liar with and is satisfied as to the general, local, and Site conditions 
that may affect cost, progress, and performance of the Work. 

C. Contractor is familiar with and is satisfied as to all federal, state, and local Laws and Regulations that may affect 
cost, progress, and performance of the Work. 

D. Contractor has obtained and carefully studied (or assumes responsibility for doing so) all examinations, 
investigations, explorations, tests, studies, and data concerning conditions (surface, subsurface, and Underground 
Facilities) at or contiguous to the Site which may affes;t cost, progress, or performance of the Work or which relate 
to any aspect of the means, methods, techniques, sequences, and procedures of construction to be employed by 
Contractor, including any specific means, methods, techniques, sequences, and procedures of construction expressly 
required by the Bidding Documents, and safety precautions and programs incident thereto. 

E. Contractor does not consider that any further examinations, investigations, explorations, tests, studies, or data are 
necessary for the performance of the Work at the Contract Price, within the Contract Times, and in accordance with 
the other terms and conditions of the Contract Documents. 

F. Contractor is aware of the general nature of work to be performed by Owner and others at the Site that relates to the 
Work as indicated in the Contract Documents. 

G. Contractor has correlated the information known to Contractor, information and observations obtained from visits. 
to the Site, reports and drawings identified in the Contract Documents, and all additional examinations, 
investigations, explorations, tests, studies, and data with the Contract Documents. 

H. Contractor has given Engineer written notice of all conflicts, errors, ambiguities, or discrepancies that Contractor 
has discovered in the Contract Documents, and the written resolution thereof by Engineer is acceptable to 
Contractor. 

I. The Contract Documents are generally sufficient to indicate and convey understanding of all terms and conditions 
for performance and furnishing of the Work. 

ARTICLE 9 - CONTRACT DOCUMENTS 

9.01 Contents 

A. The Contract Documents consist of the fo llowing: 

I. This Agreement (pages I to 6, inclusive). 

2. Performance bond (pages 1 to~. inclusive). 

3. Payment bond (pages 1 to b inclusive). 
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4. Other bonds (pages __ to_, inclusive). 

a. __ (pages __ to_, inclusive). 

b. __ (pages __ to _, inclusive). 

c. __ (pages __ to_, inclusive). 

5. General Conditions (pages 1 to 59, inclusive). 

6. Supplementary Conditions (pages 1 to J., inclusive). 

7. Specifications as listed in the table of contents of the Project Manual. 

8. Drawings consisting of 29 sheets with each sheet bearing the following general title: Contract I: Transmission 
Main from McKee to Sandgap 

9. Addenda (numbers_, inclusive). 

10. Exhibits to this Agreement (enumerated as follows): 

a. Contractor's Bid (pages l to_, inclusive and included in Section 0041 0). 

b. Documentation submitted by Contractor prior to Notice of Award (pages __ to_, inclusive). 

c. --

II . The following which may be delivered or issued on or after the Effective Date of the Agreement and are not 
attached hereto: 

a. Notice to Proceed (pages l to .L inclusive). 

b. Work Change Directives. 

c. Change Order(s). 

B. The documents listed in Paragraph 9.0 I.A are attached to this Agreement (except as expressly noted otherwise 
above). 

C. There are no Contract Documents other than those listed above in this Article 9. 

D. The Contract Documents may only be amended, modified, or supplemented as provided in Paragraph 3.04 of the 
General Conditions. 

ARTlCLE 10 - MJSCELLANEOUS 

10.01 Terms 

A. Terms used in this Agreement will have the meanings stated in the General Conditions and the Supplementary 
Conditions. 
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I 0.02 Assignment of Contract 

A. No assignment by a party hereto of any rights under or interests in the Contract will be binding on another party 
hereto without the written consent of the party sought to be bound; and, specifically but without limitation, moneys 
that may become due and moneys that are due may not be assigned without such consent (except to the extent that 
the effect of this restriction may be limited by law), and unless specifically stated to the contrary in any written 
consent to an assignment, no assignment will release or discharge the assignor from any duty or responsibility under 
the Contract Documents. 

I 0.03 Successors and Assigns 

A. Owner and Contractor each binds itself, its partners, successors, assigns, and legal representatives to the other party 
hereto, its partners, successors, assigns, and legal representatives in respect to all covenants, agreements, and 
obligations contained in the Contract Documents. 

I 0.04 Severability 

A. Any provision or part of the Contract Documents held to be void or unenforceable under any Law or Regulation 
shall be deemed stricken, and all remaining provisions shall continue to be valid and binding upon Owner and 
Contractor, who agree that the Contract Documents shall be reformed to replace such stricken provision or part 
thereof with a valid and enforceable provision that comes as close as possible to expressing the intention of the 
stricken provision. 

EJCOC C-521 Suggested Form of Agreement Between Owner and Contractor for Construction Contract (Stipulated Price) 
Funding Agency Edition 

Copyright <0 2002 National Society of Professional Engineers for EJCOC. All rights reserved. 
Page 5 of6 

F:\PROJECfS\2013\2013077\SPECIFICATlONS\CONTRACf !\Front End\Sec00521-Agreement.doc 



£N WITNESS WHEREOF, Owner and Contractor have signed this Agreement in four copies. One counterpart each has been 
delivered to Owner, Contractor, Engineer, and Agency. All portions of the Contract Documents have been signed, initialed, or 
identified by Owner and Contractor or identified by Engineer on their behalf. 

This Agreement is dated _______ _, 2017. This Agreement shall not be effective unless and until Agency's designated 
representative concurs. 

OWNER: 

Jackson County Water Association 

By: 

Title: President 

[CORPORATE SEAL] 

Attest: 

Title: 

Address for giving notices: 

U.S. 421 South 

P.O. Box 232 

Tyner, KY 40486 

Agency Concurrence: 

CONTRACTOR: 

By: 

Title: 

[CORPORATE SEAL) 

Attest: 

Title: 

Address for giving notices: 

Agent for service of process: 

(1 f Contractor is a corporation or a partnership, attach evidence 
of authority to sign.) 

As lender or insurer of funds to defray the costs of this Contract, and without liability for any payments thereunder, the Agency 
hereby concurs in the form, content, and execution ofthls Agreement. 

Agency: USDA Rural Development By: 

Date: Title: State Engineer 
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TO: 

SECTION 00550 
NOTICE TO PROCEED 

DATE: 

RUS Bulletin 1780-13 
Attachment 8 

Project: Contract 1: Transmission Main 

from McKee to Sandgap 

You are hereby notified to commence WORK in accordance with the Agreement 
dated , on or before and you are to 
complete the WORK within 270 consecutive calendar days thereafter. The date of 
completion of all WORK is therefore _______ _ 

ACCEPTANCE OF NOTICE 

Receipt of the above NOTICE TO PROCEED 

Jackson County Water Association 
Owner 

By 

Title President 

is hereby acknowledged by--------

this the of _______ _ 

By: ____________ ___ 

Title: _____________ _ 

Employer Identification 
Number: --------------

00550-1 
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SECTION 00610 
PERFORMANCE BOND 

Any singular reference to Contractor, Surety, Owner, or other party shall be considered plural where applicable. 

CONTRACTOR (Name and Address): SURETY (Name and Address of Principal Place of Business): 

OWNER (Name and Address): Jackson County Water Association 
U.S. 421 South, P.O. Box 232 
Tyner, KY 40486 

CONTRACT 
Date: 
Amount: 
Description (Name and Location): 

BOND 
Bond Number: 
Date (Not earlier than Contract Date): 
Amount: 
Modifications to th is Bond Form: 

Contract 1: Transmission Main from McKee to Sandgap 
Jackson County, Kentucky 

Surety and Contractor, intending to be legally bound hereby, subject to the terms printed on the reverse side hereof, do 
each cause this Performance Bond to be duly executed on its behalf by its authorized officer, agent, or representative. 

CONTRACTOR AS PRINCIPAL 
Company: 

Signature: 
Name and Title: 

(Seal) 

(Space is provided below for signatures of additional 
parties, if required.) 

CONTRACTOR AS PRINCIPAL 
Company: 

Signature: ::-:-:---------- (Seal) 
Name and Title: 

EJCDC No. C-610 (2002 Edition) 

SURETY 

(Seal) 
Surety's Name and Corporate Seal 

By: 
Signature and Title 
(Attach Power of Attorney) 

Attest: 
Signature and Title 

SURETY 

-=------:--:--:--:--- ----,--::-- ----:-----:::----:------ (Seal) 
Surety's Name and Corporate Seal 

By: 
Signature and Title 
(Attach Power of Attorney) 

Attest: 
Signature and Title: 

Originally prepared through the joint efforts of the Surety Association of America, Engineers Joint Contract Documents Committee, the 
Associated General Contractors of America, and the American Institute of Architects. 
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1. Contractor and Surety, jointly and severally, bind themselves, their heirs, 
executors, administrators, successors, and assigns to Owner for the 
perfonnance of the Contract, which is incorporated herein by reference. 

2. If Contractor perfonns the Contract, Surety and Contractor have no 
obligation under this Bond, except to participate In conferences as provided in 
Paragraph 3.1. 

3. If there is no Owner Default, Surety's obligation under this Bond shall arise 
after. 

3.1 Owner has notified Contractor and Surety, at the addresses 
described in Paragraph 10 below, that Owner is considering 
dedaring a Contractor Default and has requested and attempted to 
arrange a conference with Contractor and Surety to be held not 
later than 15 days after receipt of such notice to discuss methods of 
perfonning the Contract. If Owner, Contractor and Surety agree, 
Contractor shall be allowed a reasonable time to perform the 
Contract, but such an agreement shall not waive Owner's right, if 
any, subsequently to dedare a Contractor Default; and 

3.2. Owner has dedared a Contractor Default and formally terminated 
Contractor's right to complete the Contract. Such Contractor 
Default shall not be dedared earlier than 20 days after Contractor 
and Surety have received notice as provided in Paragraph 3.1; and 

3.3. Owner has agreed to pay the Balance of the Contract Price to: 

1. Surety in accordance with the terms of the Contract; 

2. Another contractor selected pursuant to Paragraph 4.3 to 
perfonn the Contract. 

4. When Owner has satisfied the conditions of Paragraph 3, Surety shall 
promptly and at Surety's expense take one of the following actions: 

4.1. Arrange for Contractor, with consent of Owner. to perform and 
complete the Contract; or 

4.2. Undertake to perfonn and complete the Contract itself, through its 
agents or through independent contractors; or 

4.3. Obtain bids or negotiated proposals from qualified contractors 
acceptable to Owner for a contract for perfonnance and completion 
of the Contract, arrange for a contract to be prepared for execution 
by Owner and Contractor selected with Owner's concurrence, to be 
secured with performance and payment bonds executed by a 
qualified surety equivalent to the bonds issued on the Contract, and 
pay to Owner the amount of damages as described in Paragraph 6 
in excess of the Balance of the Contract Price incurred by Owner 
resulting from Contractor Default; or 

4.4. Waive its right to perform and complete, arrange for completion. or 
obtain a new contractor and with reasonable promptness under the 
circumstances: 

1. After investigation, determine the amount for which it may be 
liable to Owner and, as soon as practicable after the amount Is 
detennined, tender payment therefor to Owner; or 

2. Deny liability in whole or in part and notify Owner citing reasons 
therefor. 

5. If Surety does not proceed as provided in Paragraph 4 with reasonable 
promptness, Surety shall be deemed to be in default on this Bond 15 days 
after receipt of an additional written notice from Owner to Surety demanding 
that Surety perfonn its obligations under this Bond, and Owner shall be 
entitled to enforce any remedy available to Owner. If Surety proceeds as 
provided in Paragraph 4.4, and Owner refuses the payment tendered or 
Surety has denied liability, in whole or in 
part, without further notice Owner shall be entitled to enforce any remedy 
available to Owner. 

FOR INFORMATION ONLY- Name, Address and Telephone 
Surety Agency or Broker 
Owner's Respresentative (engineer or other party) 

6. After Owner has terminated Contractor's right to complete the Contract, 
and if Surety elects to ad under Paragraph 4.1, 4.2, or 4.3 above, then the 
responsibilities of Surety to Owner shall not be greater than those of 
Contractor under the Contract, and the responsibilities of Owner to Surety 
shall not be greater than those of Owner under the Contract. To a limit of the 
amount of this Bond, but subject to commitment by Owner of the Balance of 
the Contract Price to mitigation of costs and damages on the Contract, Surety 
is obligated without duplication for: 

6.1 The responsibilities of Contractor for correction of defective Work 
and completion of the Contract; 

6.2 Additional legal, design professional, and delay costs resulting from 
Contractor's Default, and resulting from the actions or failure to act 
of Surety under Paragraph 4; and 

6.3. Liquidated damages, or if no liquidated damages are specified in 
the Contract, actual damages caused by delayed performance or 
non-perfonnance of Contractor. 

7. Surety shall not be liable to Owner or others for obligations of Contractor 
that are unrelated to the Contract, and the Balance of the Contract Price shall 
not be reduced or set off on account of any such unrelated obligations. No 
right of action shall acaue on this Bond to any person or entity other than 
Owner or its heirs, executors, administrators, or successors. 

8. Surety hereby waives notice of any change, induding changes of time, to 
Contract or to related subcontracts, purchase orders, and other obligations. 

9. Any proceeding, legal or equitable, under this Bond may be instituted in 
any court of competent jurisdiction In the location in which the Work or part of 
the Work is located and shall be instituted within two years after Contractor 
Default or within two years after Contractor ceased working or within two years 
after Surety refuses or fails to perfonn its obligations under this Bond, 
whichever occurs first. If the provisions of this paragraph are void or 
prohibited by law, the minimum period of limitation available to sureties as a 
defense In the jurisdiction of the suit shall be applicable. 

10. Notice to Surety, Owner. or Contractor shall be mailed or delivered to the 
address shown on the signature page. 

11 . When this Bond has been furnished to comply with a statutory 
requirement in the location where the Contract was to be performed, any 
provision in this Bond confticting with said statutory requirement shall be 
deemed deleted herefrom and provisions conforming to such statutory 
requirement shall be deemed incorporated herein. The intent is that this Bond 
shall be construed as a statutory bond and not as a common law bond. 

12. Definitions. 

12.1 Balance of the Contract Price: The total amount payable by Owner 
to Contractor under the Contract after all proper adjustments have 
been made, induding allowance to Contractor of any amounts 
received or to be received by Owner in settlement of insurance or 
other Claims for damages to which Contractor is entitled, reduced 
by all valid and proper payments made to or on behalf of Contractor 
under the Contract. 

12.2. Contract: The agreement between Owner and Contractor identified 
on the signature page, induding all Contract Documents and 
changes thereto. 

12.3. Contractor Default: Failure of Contractor, which has neither been 
remedied nor waived , to perfonn or otherwise to comply with the 
terms of the Contract. 

12.4 . Owner Default Failure of Owner, which has neither been remedied 
nor waived, to pay Contractor as required by the Contract or to 
perform and complete or comply with the other terms thereof. 
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SECTION 00615 
PAYMENT BOND 

Any singular reference to Contractor, Surety, Owner, or other party shall be considered plural where applicable. 

CONTRACTOR (Name and Address): SURETY (Name and Address of Principal Place of Business): 

OWNER (Name and Address): Jackson County Water Association 
U.S. 421 South, P.O. Box 232 
Tyner, KY 40486 

CONTRACT 
Date: 
Amount: 
Description (Name and Location): Contract 1: Transmission Main from McKee to Sandgap 

Jackson County, Kentucky 

BOND 
Bond Number: 
Date (Not earlier than Contract Date): 
Amount: 
Modifications to this Bond Form: 

Surety and Contractor, intending to be legally bound hereby, subject to the terms printed on the reverse side hereof, do 
each cause this Payment Bond to be duly executed on its behalf by its authorized officer, agent, or representative. 

CONTRACTOR AS PRINCIPAL 
Company: 

Signature: ------------ (Seal) 
Name and Title: 

(Space is provided below for signatures of additional 
parties, if required .) 

CONTRACTOR AS PRINCIPAL 
Company: 

Signature: ~-------- (Seal) 
Name and Title: 

EJCDC No. C-615 (2002 Edition) 

SURETY 

-::::------:--:--::-:----:-::::---:--:=---:------- (Seal) 
Surety's Name and Corporate Seal 

By: 
Signature and Title 
(Attach Power of Attorney) 

Attest: 
Signature and Title 

SURETY 

-::------~----:::-------- (Seal) 
Surety's Name and Corporate Seal 

By: 
Signature and Title 
(Attach Power of Attorney) 

Attest: 
Signature and Title: 

Originally prepared through the joint efforts of the Surety Association of America, Engineers Joint Contract Documents Committee, the 
Associated General Contractors of America, the American Institute of Architects, the American Subcontractors Association, and the 
Associated Specialty Contractors. 
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1. Contractor and Surety, jointly and severally, bind themselves, their 
heirs, executors, administrators, successors, and assigns to Owner to 
pay for labor, materials, and equipment furnished by Claimants for use in 
the performance of the Contract, which is incorporated herein by 
reference. 

2. With respect to Owner, this obligation shall be null and void if 
Contractor: 

2.1. Promptly makes payment, directly or indirectly, for all sums due 
Claimants, and 

2.2. Defends, indemnifies, and holds harmless Owner from all claims, 
demands, liens, or suits alleging non-payment by Contractor by 
any person or entity who furnished labor, materials, or 
equipment for use in the performance of the Contract, provided 
Owner has promptly notified Contractor and Surety (at the 
addresses described in Paragraph 12) of any claims, demands, 
liens, or suits and tendered defense of such claims, demands, 
liens, or suits to Contractor and Surety, and provided there is no 
Owner Default. 

3. With respect to Claimants, this obligation shall be null and void if 
Contractor promptly makes payment, directly or indirectly, for all sums 
due. 

4. Surety shall have no obligation to Claimants under this Bond until: 

4.1. Claimants who are employed by or have a direct contract with 
Contractor have given notice to Surety (at the addresses 
described in Paragraph 12) and sent a copy, or notice thereof, to 
Owner, stating that a claim is being made under this Bond and, 
with substantial accuracy, the amount of the claim. 

4.2. Claimants who do not have a direct contract with Contractor: 

1. Have furnished written notice to Contractor and sent a copy, 
or notice thereof, to Owner, within 90 days after having last 
performed labor or last furnished materials or equipment 
included in the claim stating, with substantial accuracy, the 
amount of the claim and the name of the party to whom the 
materials or equipment were furnished or supplied, or for 
whom the labor was done or performed; and 

2. Have either received a rejection in whole or in part from 
Contractor, or not received within 30 days of furnishing the 
above notice any communication from Contractor by which 
Contractor had indicated the claim will be paid directly or 
indirectly; and 

3. Not having been paid within the above 30 days, have sent a 
written notice to Surety and sent a copy, or notice thereof, to 
Owner, stating that a claim is being made under this Bond 
and enclosing a copy of the previous written notice furnished 
to Contractor. 

5. If a notice by a Claimant required by Paragraph 4 is provided by 
Owner to Contractor or to Surety, that is sufficient compliance. 

6. When a Claimant has satisfied the conditions of Paragraph 4, the 
Surety shall promptly and at Surety's expense take the following actions: 

6.1. Send an answer to that Claimant, with a copy to Owner, within 
45 days after receipt of the claim, stating the amounts that are 
undisputed and the basis for challenging any amounts that are 
disputed. 

6.2. Pay or arrange for payment of any undisputed amounts. 

7. Surety's total obligation shall not exceed the amount of this Bond, and 
the amount of this Bond shall be credited for any payments made in good 
fa ith by Surety. 

FOR INFORMATION ONLY- Name, Address and Telephone 
Surety Agency or Broker: 
Owner's Representative (engineer or other party): 

8. Amounts owed by Owner to Contractor under the Contract shall be 
used for the performance of the Contract and to satisfy claims, if any, 
under any performance bond. By Contractor furnishing and Owner 
accepting this Bond, they agree that all funds earned by Contractor in the 
performance of the Contract are dedicated to satisfy obligations of 
Contractor and Surety under this Bond, subject to Owner's priority to use 
the funds for the completion of the Work. 

9. Surety shall not be liable to Owner, Claimants, or others for 
obligations of Contractor that are unrelated to the Contract. Owner shall 
not be liable for payment of any costs or expenses of any Claimant under 
this Bond, and shall have under this Bond no obligations to make 
payments to, give notices on behalf of, or otherwise have obligations to 
Claimants under this Bond. 

10. Surety hereby waives notice of any change, including changes of 
time, to the Contract or to related Subcontracts, purchase orders and 
other obligations. 

11 . No suit or action shall be commenced by a Claimant under this Bond 
other than in a court of competent jurisdiction in the location in which the 
Work or part of the Work is located or after the expiration of one year 
from the date (1) on which the Claimant gave the notice required by 
Paragraph 4.1 or Paragraph 4.2.3, or (2) on which the last labor or 
service was performed by anyone or the last materials or equipment were 
furnished by anyone under the Construction Contract, whichever of (1) or 
(2) first occurs. If the provisions of this paragraph are void or prohibited 
by law, the minimum period of limitation available to sureties as a 
defense in the jurisdiction of the suit shall be applicable. 

12. Notice to Surety, Owner, or Contractor shall be mailed or delivered to 
the addresses shown on the signature page. Actual receipt of notice by 
Surety, Owner, or Contractor, however accomplished, shall be sufficient 
compliance as of the date received at the address shown on the 
signature page. 

13. When this Bond has been furnished to comply with a statutory 
requirement in the location where the Contract was to be performed, any 
provision in this Bond conflicting with said statutory requirement shall be 
deemed deleted herefrom and provisions conforming to such statutory 
requirement shall be deemed incorporated herein. The intent is that this 
Bond shall be construed as a statutory Bond and not as a common law 
bond. 

14. Upon request of any person or entity appearing to be a potential 
beneficiary of this Bond, Contractor shall promptly furnish a copy of this 
Bond or shall permit a copy to be made. 

15. DEFINITIONS 
15 1. Claimant: An individual or entity having a direct contract with 

Contractor, or with a first-tier subcontractor of Contractor, to 
furnish labor, materials, or equipment for use in the performance 
of the Contract. The intent of this Bond shall be to include 
without limitation in the terms "labor, materials or equipment" that 
part of water, gas, power, light, heat, oil, gasoline, telephone 
service, or rental equipment used in the Contract, architectural 
and engineering services required for performance of the Work 
of Contractor and Contractor's Subcontractors, and all other 
items for which a mechanic's lien may be asserted in the 
jurisdiction where the labor, materials, or equipment were 
furnished. 

15.2. Contract: The agreement between Owner and Contractor 
identified on the signature page, including all Contract 
Documents and changes thereto. 

15.3. Owner Default: Failure of Owner, which has neither been 
remedied nor waived, to pay Contractor as required by the 
Contract or to perform and complete or comply with the other 
terms thereof. 
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SECTION 00625 
CERTIFICATE OF SUBSTANTIAL COMPLETION 

Project: Contract 1 Transmission Main from McKee to !Owner· Jackson County Water Association 
Sandgap I 

Owner's Contract No .. 1 

Contract: Date of Contract: 

Contractor Engu1eer's Project No 20130n 

This [tentative] [definitive] Certificate of Substantial Completion applies to: 

All Work under the Contract Documents: The following specified portions: 

Date of Substantial Completion 

The Work to which this Certificate applies has been inspected by authorized representatives of Owner, Contractor and Engineer, 
and found to be substantially complete. The Date of Substantial Completion of the Project or portion thereof designated above is 
hereby declared and is also the date of commencement of applicable warranties required by the Contract Documents, except as 
stated below. 

A [tentative] [revised tentative] [definitive] list of items to be completed or corrected, is attached hereto. This list may not be all
inclusive, and the failure to include any items on such list does not alter the responsibility of the Contractor to complete all Work in 
accordance with the Contract Documents. 

The responsibilities between OWNER and CONTRACTOR for security, operation, safety, maintenance, heat, utilities, 
insurance and warranties shall be as provided in the Contract Documents except as amended as follows: 

L Amended Responsibilities Not Amended 

Owner's Amended Responsibilities: 

Contractor's Amended Responsibilities· 

The following documents are attached to and made part of this Certificate: 

This Certificate does not constitute an acceptance of Work not in accordance with the Contract Documents nor is it a release of 
Contractor's obligation to complete the Work in accordance with the Contract Documents. 

Executed by Engineer Date 

Accepted by Contractor Date 

Accepted by Owner Date 

EJCDC No. C-625 (2002 Edition) 00625-1 
2012069\Sec00625-Substantial Completion 



This document has important legal consequences; consultation with an attorney is encouraged with respect 
to its use or modification. This document should be adapted to the particular circumstances of the 
contemplated Project and the Controlling Law. 
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These General Conditions have been prepared for use with the Suggested Forms of Agreement Between 
Owner and Contractor Funding Agency Edition No. C-521 (2002 Edition). Their provisions are interrelated 
and a change in one may necessitate a change in the other. Comments concerning their usage are contained 
in the EJCDC Construction Documents, General and Instructions (No. C-001 , 2002 Edition). For guidance in 
the preparation of Supplementary Conditions, see Guide to the Preparation of Supplementary Conditions 
(No. C-800, 2002 Edition). 

Copyright© 2002 National Society of Professional Engineers 
1420 King Street, Alexandria, VA 22314-2794 

(703) 684-2882 

American Council of Engineering Companies 
1015 15th Street N.W ., Washington, DC 20005 

(202) 347-7474 

American Society of Civil Engineers 
1801 Alexander Bell Drive, Reston, VA 20191-4400 

(800) 548-2723 
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GENERAL CONDITIONS 

ARTICLE 1 - DEFINITIONS AND TERMINOLOGY 

1.01 Defined Terms 

A. Wherever used in the Bidding Requirements or Contract Documents and printed with initial capital 
letters, the terms listed below will have the meanings indicated which are applicable to both the singular 
and plural thereof. In addition to terms specifically defined, terms with initial capital letters in the Contract 
Documents include references to identified articles and paragraphs, and the titles of other documents or 
forms. 

1. Addenda - Written or graphic instruments issued prior to the opening of Bids which clarify, correct, 
or change the Bidding Requirements or the proposed Contract Documents. 

2. Agency- The Federal or state agency named as such in the Agreement. 

3. Agreement - The written instrument which is evidence of the agreement between Owner and 
Contractor covering the Work. 

4. Application for Payment - The form acceptable to Engineer which is to be used by Contractor during 
the course of the Work in requesting progress or final payments and which is to be accompanied by 
such supporting documentation as is required by the Contract Documents. 

5. Asbestos - Any material that contains more than one percent asbestos and is friable or is releasing 
asbestos fibers into the air above current action levels established by the United States Occupational 
Safety and Health Administration. 

6. Bid - The offer or proposal of a Bidder submitted on the prescribed form setting forth the prices for 
the Work to be performed. 

7. Bidder- The individual or entity who submits a Bid directly to Owner. 

8. Bidding Documents - The Bidding Requirements and the proposed Contract Documents (including 
all Addenda). 

9. Bidding Requirements - The Advertisement or Invitation to Bid, Instructions to Bidders, bid security 
of acceptable form, if any, and the Bid Form with any supplements. 

10. Change Order- A document recommended by Engineer which is signed by Contractor and Owner 
and Agency and authorizes an addition, deletion, or revision in the Work or an adjustment in the 
Contract Price or the Contract Times, issued on or after the Effective Date of the Agreement. 

11 . Claim - A demand or assertion by Owner or Contractor seeking an adjustment of Contract Price or 
Contract Times, or both, or other relief with respect to the terms of the Contract. A demand for 
money or services by a third party is not a Claim. 

12. Contract - The entire and integrated written agreement between the Owner and Contractor 
concerning the Work. The Contract supersedes prior negotiations, representations, or agreements, 
whether written or oral. 

13. Contract Documents - Those items so designated in the Agreement. Only printed or hard copies of 
the items listed in the Agreement are Contract Documents. Approved Shop Drawings, other 
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Contractor's submittals, and the reports and drawings of subsurface and physical conditions are not 
Contract Documents. 

14. Contract Price - The moneys payable by Owner to Contractor for completion of the Work in 
accordance with the Contract Documents as stated in the Agreement (subject to the provisions of 
Paragraph 11 .03 in the case of Unit Price Work). 

15. Contract Times - The number of days or the dates stated in the Agreement to: (i) achieve 
Milestones, if any, (ii) achieve Substantial Completion; and (iii) complete the Work so that it is ready 
for final payment as evidenced by Engineer's written recommendation of final payment. 

16. Contractor- The individual or entity with whom Owner has entered into the Agreement. 

17. Cost of the Work- See Paragraph 11 .01 .A for definition. 

18. Drawings - That part of the Contract Documents prepared or approved by Engineer which 
graphically shows the scope, extent, and character of the Work to be performed by Contractor. Shop 
Drawings and other Contractor submittals are not Drawings as so defined. 

19. Effective Date of the Agreement - The date indicated in the Agreement on which it becomes 
effective, but if no such date is indicated, it means the date on which the Agreement is signed and 
delivered by the last of the two parties to sign and deliver. 

20. Engineer- The individual or entity named as such in the Agreement. 

21 . Field Order- A written order issued by Engineer which requires minor changes in the Work but 
which does not involve a change in the Contract Price or the Contract Times. 

22. General Requirements - Sections of Division 1 of the Specifications. The General Requirements 
pertain to all sections of the Specifications. 

23. Hazardous Environmental Condition - The presence at the Site of Asbestos, PCBs, Petroleum, 
Hazardous Waste, or Radioactive Material in such quantities or circumstances that may present a 
substantial danger to persons or property exposed thereto in connection with the Work. 

24. Hazardous Waste- The term Hazardous Waste shall have the meaning provided in Section 1004 of 
the Solid Waste Disposal Act (42 USC Section 6903) as amended from time to time. 

25. Laws and Regulations; Laws or Regulations - Any and all applicable laws, rules, regulations, 
ordinances, codes, and orders of any and all governmental bodies, agencies, authorities, and courts 
having jurisdiction. 

26. Liens- Charges, security interests, or encumbrances upon Project funds, real property, or personal 
property. 

27. Milestone - A principal event specified in the Contract Documents relating to an intermediate 
completion date or time prior to Substantial Completion of all the Work. 

28. Notice of Award- The written notice by Owner to the Successful Bidder stating that upon timely 
compliance by the Successful Bidder with the conditions precedent listed therein, Owner will sign 
and deliver the Agreement 

29. Notice to Proceed - A written notice given by Owner to Contractor fixing the date on which the 
Contract Times will commence to run and on which Contractor shall start to perform the Work under 
the Contract Documents. 
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30. Owner - The individual or entity with whom Contractor has entered into the Agreement and for 
whom the Work is to be performed. 

31 . PCBs - Polychlorinated biphenyls. 

32. Petroleum - Petroleum, including crude oil or any fraction thereof which is liquid at standard 
conditions of temperature and pressure (60 degrees Fahrenheit and 14.7 pounds per square inch 
absolute), such as oil, petroleum, fuel oil, oil sludge, oil refuse, gasoline, kerosene, and oil mixed with 
other non-Hazardous Waste and crude oils. 

33. Progress Schedule - A schedule, prepared and maintained by Contractor, describing the sequence 
and duration of the activities comprising the Contractor's plan to accomplish the Work within the 
Contract Times. 

34. Project- The total construction of which the Work to be performed under the Contract Documents 
may be the whole, or a part. 

35. Project Manual - The bound documentary information prepared for bidding and constructing the 
Work. A listing of the contents of the Project Manual, which may be bound in one or more volumes, 
is contained in the table(s) of contents. 

36. Radioactive Material - Source, special nuclear, or byproduct material as defined by the Atomic 
Energy Act of 1954 (42 USC Section 2011 et seq .) as amended from time to time. 

37. Related Entity- An officer, director, partner, employee, agent, consultant, or subcontractor. 

38. Resident Project Representative - The authorized representative of Engineer who may be assigned 
to the Site or any part thereof. 

39. Samples - Physical examples of materials, equipment, or workmanship that are representative of 
some portion of the Work and which establish the standards by which such portion of the Work will 
be judged. 

40. Schedule of Submittals- A schedule, prepared and maintained by Contractor, of required submittals 
and the time requirements to support scheduled performance of related construction activities. 

41 . Schedule of Values - A schedule, prepared and maintained by Contractor, allocating portions of the 
Contract Price to various portions of the Work and used as the basis for reviewing Contractor's 
Applications for Payment. 

42. Shop Drawings - All drawings, diagrams, illustrations, schedules, and other data or information 
which are specifically prepared or assembled by or for Contractor and submitted by Contractor to 
illustrate some portion of the Work. 

43. Site - Lands or areas indicated in the Contract Documents as being furnished by Owner upon which 
the Work is to be performed, including rights-of-way and easements for access thereto, and such 
other lands furnished by Owner which are designated for the use of Contractor. 

44. Specifications - That part of the Contract Documents consisting of written requirements for 
materials, equipment, systems, standards and workmanship as applied to the Work, and certain 
administrative requirements and procedural matters applicable thereto. 

45. Subcontractor - An individual or entity having a direct contract with Contractor or with any other 
Subcontractor for the performance of a part of the Work at the Site. 
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46. Substantial Completion- The time at which the Work (or a specified part thereof) has progressed to 
the point where, in the opinion of Engineer, the Work (or a specified part thereof) is sufficiently 
complete, in accordance with the Contract Documents, so that the Work (or a specified part thereof) 
can be utilized for the purposes for which it is intended. The terms "substantially complete" and 
"substantially completed" as applied to all or part of the Work refer to Substantial Completion thereof. 

47. Successful Bidder- The Bidder submitting a responsive Bid to whom Owner makes an award. 

48. Supplementary Conditions - That part of the Contract Documents which amends or supplements 
these General Conditions. 

49. Supplier- A manufacturer, fabricator, supplier, distributor, materialman, or vendor having a direct 
contract with Contractor or with any Subcontractor to fumish materials or equipment to be 
incorporated in the Work by Contractor or any Subcontractor. 

50. Underground Facilities - All underground pipelines, conduits, ducts, cables, w ires, manholes, vaults, 
tanks, tunnels, or other such facilities or attachments, and any encasements containing such 
facilities, including those that convey electricity, gases, steam, liquid petroleum products, telephone 
or other communications, cable television, water, wastewater, storm water, other liquids or 
chemicals, or traffic or other control systems. 

51 . Unit Price Work - Work to be paid for on the basis of unit prices. 

52. Work - The entire construction or the various separately identifiable parts thereof required to be 
provided under the Contract Documents. Work includes and is the result of performing or providing 
all labor, services, and documentation necessary to produce such construction, and furnishing, 
installing, and incorporating all materials and equipment into such construction, all as required by the 
Contract Documents. 

53. Work Change Directive - A written statement to Contractor issued on or after the Effective Date of 
the Agreement and signed by Owner and Agency upon recommendation of the Engineer ordering an 
addition, deletion, or revision in the Work, or responding to differing or unforeseen subsurface or 
physical conditions under which the Work is to be performed or to emergencies. A Work Change 
Directive will not change the Contract Price or the Contract T imes but is evidence that the parties 
expect that the change ordered or documented by a Work Change Directive will be incorporated in a 
subsequently issued Change Order following negotiations by the parties as to its effect, if any, on the 
Contract Price or Contract Times. 

1.02 Terminology 

A. The following words or terms are not defined but, when used in the Bidding Requirements or Contract 
Documents, have the following meaning. 

B. Intent of Certain Terms or Adjectives 

1. The Contract Documents include the terms "as allowed," "as approved," "as ordered", "as directed" 
or terms of like effect or import to authorize an exercise of professional judgment by Engineer. In 
addition, the adjectives "reasonable," "suitable," "acceptable," "proper," "satisfactory," or adjectives of 
like effect or import are used to describe an action or determination of Engineer as to the Work. It is 
intended that such exercise of professional j udgment, action or determination will be solely to 
evaluate, in general, the Work for compliance with the requirements of and information in the 
Contract Documents and conformance with the design concept of the completed Project as a 
functioning whole as shown or indicated in the Contract Documents (unless there is a specific 
statement indicating otherwise). The use of any such term or adjective is not intended to and shall 
not be effective to assign to Engineer any duty or authority to supervise or direct the performance of 

EJCDC C-71 0 Standard General Conditions of the Construction Contract, Funding Agency Edition 
Copyright ~ 2002 National Society of Professional Engineers for EJCDC. All rights reserved. 

00710 - 9 
F:\PROJECTS\2013\2013077\SPECIFICATIONS\CONTRACT 1 \Front End\Sec0071 0-GeneraiConditions.doc 



the Work or any duty or authority to undertake responsibility contrary to the provisions of Paragraph 
9.09 or any other provision of the Contract Documents. 

C. Day 

1. The word "day" means a calendar day of 24 hours measured from midnight to the next midnight. 

D. Defective 

1. The word "defective," when modifying the word "Work," refers to Work that is unsatisfactory, faulty, 
or deficient in that it: 

a. does not conform to the Contract Documents, or 

b. does not meet the requirements of any applicable inspection, reference standard, test, or 
approval referred to in the Contract Documents, or 

c. has been damaged prior to Engineer's recommendation of final payment (unless responsibility 
for the protection thereof has been assumed by Owner at Substantial Completion in accordance 
with Paragraph 14.04 or 14.05). 

E. Furnish, Install, Perform, Provide 

1. The word "furnish ," when used in connection with services, materials, or equipment, shall mean to 
supply and deliver said services, materials, or equipment to the Site (or some other specified 
location) ready for use or installation and in usable or operable condition. 

2. The word "install," when used in connection with services, materials, or equipment, shall mean to put 
into use or place in final position said services, materials, or equipment complete and ready for 
intended use. 

3. The words "perform" or "provide," when used in connection with services, materials, or equipment, 
shall mean to furnish and install said services, materials, or equipment complete and ready for 
intended use. 

4. When "furnish," "install," "perform," or "provide" is not used in connection with services, materials, or 
equipment in a context clearly requiring an obligation of Contractor, "provide" is implied. 

F. Unless stated otherwise in the Contract Documents, words or phrases which have a well-known 
technical or construction industry or trade meaning are used in the Contract Documents in accordance 
with such recognized meaning. 

ARTICLE 2- PRELIMINARY MATTERS 

2.01 Delivery of Bonds and Evidence of Insurance 

A. When Contractor delivers the executed counterparts of the Agreement to Owner, Contractor shall also 
deliver to Owner such bonds as Contractor may be required to fum ish. 

B. Evidence of Insurance: Before any Work at the Site is started, Contractor and Owner shall each deliver 
to the other, with copies to each additional insured identified in the Supplementary Conditions, certificates 
of insurance (and other evidence of insurance which either of them or any additional insured may 
reasonably request) which Contractor and Owner respectively are required to purchase and maintain in 
accordance with Article 5. 
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2.02 Copies of Documents 

A. Owner shall furnish to Contractor up to ten printed or hard copies of the Drawings and Project Manual. 
Additional copies will be furnished upon request at the cost of reproduction. 

2.03 Commencement of Contract Times; Notice to Proceed 

A. The Contract Times will commence to run on the thirtieth day after the Effective Date of the Agreement 
or, if a Notice to Proceed is given, on the day indicated in the Notice to Proceed. A Notice to Proceed 
may be given at any time within 30 days after the Effective Date of the Agreement. 

2.04 Starting the Work 

A. Contractor shall start to perform the Work on the date when the Contract Times commence to run . No 
Work shall be done at the Site prior to the date on which the Contract Times commence to run. 

2.05 Before Starting Construction 

A. Preliminary Schedules: Within 10 days after the Effective Date of the Agreement (unless otherwise 
specified in the General Requirements), Contractor shall submit to Engineer for timely review: 

1. a preliminary Progress Schedule; 

2. a preliminary Schedule of Submittals; and 

3. a preliminary Schedule of Values for all of the Work which includes quantities and prices of items 
which when added together equal the Contract Price and subdivides the Work into component parts 
in sufficient detail to serve as the basis for progress payments during performance of the Work. 
Such prices will include an appropriate amount of overhead and profit applicable to each item of 
Work. 

2.06 Preconstruction Conference 

A. Before any Work at the Site is started, a conference attended by Owner, Contractor, Engineer, Agency, 
and others as appropriate will be held to establish a working understanding among the parties as to the 
Work and to discuss the schedules referred to in Paragraph 2.05.A, procedures for handling Shop 
Drawings and other submittals, processing Applications for Payment, and maintaining required records. 

2.07 Initial Acceptance of Schedules 

A. At least 10 days before submission of the first Application for Payment a conference attended by 
Contractor, Engineer, and others as appropriate will be held to review for acceptability to Engineer as 
provided below the schedules submitted in accordance with Paragraph 2.05.A. Contractor shall have an 
additional 10 days to make corrections and adjustments and to complete and resubmit the schedules. 
No progress payment shall be made to Contractor until acceptable schedules are submitted to Engineer. 

1. The Progress Schedule will be acceptable to Engineer if it provides an orderly progression of the 
Work to completion within the Contract Times. Such acceptance will not impose on Engineer 
responsibility for the Progress Schedule, for sequencing, scheduling, or progress of the Work nor 
interfere with or relieve Contractor from Contractor's full responsibility therefor. 

2. Contractor's Schedule of Submittals will be acceptable to Engineer if it provides a workable 
arrangement for reviewing and processing the required submittals. 

3. Contractor's Schedule of Values will be acceptable to Engineer as to form and substance if it 
provides a reasonable allocation of the Contract Price to component parts of the Work. 
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ARTICLE 3- CONTRACT DOCUMENTS: INTENT, AMENDING, REUSE 

3.01 Intent 

A. The Contract Documents are complementary; what is required by one is as binding as if required by all. 

B. It is the intent of the Contract Documents to describe a functionally complete Project (or part thereof) to 
be constructed in accordance with the Contract Documents. Any labor, documentation, services, 
materials, or equipment that may reasonably be inferred from the Contract Documents or from prevailing 
custom or trade usage as being required to produce the intended result will be provided whether or not 
specifically called for at no additional cost to Owner. 

C. Clarifications and interpretations of the Contract Documents shall be issued by Engineer as provided in 
Article 9. 

3.02 Reference Standards 

A. Standards, Specifications, Codes, Laws, and Regulations 

1. Reference to standards, specifications, manuals, or codes of any technical society, organization, or 
association, or to Laws or Regulations, whether such reference be specific or by implication, shall 
mean the standard, specification, manual, code, or Laws or Regulations in effect at the time of 
opening of Bids (or on the Effective Date of the Agreement if there were no Bids), except as may be 
otherwise specifically stated in the Contract Documents. 

2. No provision of any such standard, specification, manual or code, or any instruction of a Supplier 
shall be effective to change the duties or responsibilities of Owner, Contractor, or Engineer, or any of 
their subcontractors, consultants, agents, or employees from those set forth in the Contract 
Documents. No such provision or instruction shall be effective to assign to Owner, or Engineer, or 
any of their Related Entities, any duty or authority to supervise or direct the performance of the Work 
or any duty or authority to undertake responsibility inconsistent with the provisions of the Contract 
Documents. 

3.03 Reporting and Resolving Discrepancies 

A. Reporting Discrepancies 

1. Contractor's Review of Contract Documents Before Starting Work: Before undertaking each part of 
the Work, Contractor shall carefully study and compare the Contract Documents and check and 
verify pertinent figures therein and all applicable field measurements. Contractor shall promptly 
report in writing to Engineer any conflict, error, ambiguity, or discrepancy which Contractor may 
discover and shall obtain a written interpretation or clarification from Engineer before proceeding with 
any Work affected thereby. 

2. Contractor's Review of Contract Documents During Performance of Work: If, during the 
performance of the Work, Contractor discovers any conflict, error, ambiguity, or discrepancy within 
the Contract Documents or between the Contract Documents and any provision of any Law or 
Regulation applicable to the performance of the Work or of any standard, specification, manual or 
code, or of any instruction of any Supplier, Contractor shall promptly report it to Engineer in writing. 
Contractor shall not proceed with the Work affected thereby (except in an emergency as required by 
Paragraph 6.16.A) until an amendment or supplement to the Contract Documents has been issued 
by one of the methods indicated in Paragraph 3.04. 

3. Contractor shall not be liable to Owner or Engineer for failure to report any conflict, error, ambiguity, 
or discrepancy in the Contract Documents unless Contractor knew or reasonably should have known 
thereof. 
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B. Resolving Discrepancies 

1. Except as may be otherwise specifically stated in the Contract Documents, the provisions of the 
Contract Documents shall take precedence in resolving any conflict, error, ambiguity, or discrepancy 
between the provisions of the Contract Documents and: 

a. the provisions of any standard, specification, manual, code, or instruction (whether or not 
specifically incorporated by reference in the Contract Documents); or 

b. the provisions of any Laws or Regulations applicable to the performance of the Work (unless 
such an interpretation of the provisions of the Contract Documents would result in violation of 
such Law or Regulation). 

3.04 Amending and Supplementing Contract Documents 

A. The Contract Documents may be amended to provide for additions, deletions, and revisions in the Work 
or to modify the terms and conditions thereof by either a Change Order or a Work Change Directive. 

B. The requirements of the Contract Documents may be supplemented, and minor variations and 
deviations in the Work may be authorized, by one or more of the following ways: 

1. A Field Order; 

2. Engineer's approval of a Shop Drawing or Sample; (Subject to the provisions of Paragraph 6.17.D.3) 
or 

3. Engineer's written interpretation or clarification. 

3.05 Reuse of Documents 

A. Contractor and any Subcontractor or Supplier shall not: 

1. have or acquire any title to or ownership rights in any of the Drawings, Specifications, or other 
documents (or copies of any thereof) prepared by or bearing the seal of Engineer or Engineer's 
consultants, including electronic media editions; or 

2. reuse any of such Drawings, Specifications, other documents, or copies thereof on extensions of the 
Project or any other project without written consent of Owner and Engineer and specific written 
verification or adaption by Engineer. 

B. The prohibition of this Paragraph 3.05 will survive final payment, or termination of the Contract. Nothing 
herein shall preclude Contractor from retaining copies of the Contract Documents for record purposes. 

3.06 Electronic Data 

A. Copies of data furnished by Owner or Engineer to Contractor or Contractor to Owner or Engineer that 
may be relied upon are limited to the printed copies (also known as hard copies). Files in electronic 
media format of text, data, graphics, or other types are furnished only for the convenience of the 
receiving party. Any conclusion or information obtained or derived from such electronic files will be at the 
user's sole risk. If there is a discrepancy between the electronic files and the hard copies, the hard copies 
govern. 

B. Because data stored in electronic media format can deteriorate or be modified inadvertently or otherwise 
without authorization of the data's creator, the party receiving electronic files agrees that it will perform 
acceptance tests or procedures within 60 days, after which the receiving party shall be deemed to have 
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accepted the data thus transferred. Any errors detected within the 60-day acceptance period will be 
corrected by the transferring party. 

C. When transferring documents in electronic media format, the transferring party makes no 
representations as to long term compatibility, usability, or readability of documents resulting from the use 
of software application packages, operating systems, or computer hardware differing from those used by 
the data's creator. 

ARTICLE 4- AVAILABILITY OF LANDS; SUBSURFACE AND PHYSICAL CONDITIONS; HAZARDOUS 
ENVIRONMENTAL CONDITIONS; REFERENCE POINTS 

4.01 Availability of Lands 

A. Owner shall furnish the Site. Owner shall notify Contractor of any encumbrances or restrictions not of 
general application but specifically related to use of the Site with which Contractor must comply in 
performing the Work. Owner will obtain in a timely manner and pay for easements for permanent 
structures or permanent changes in existing facilities. If Contractor and Owner are unable to agree on 
entitlement to or on the amount or extent, if any, of any adjustment in the Contract Price or Contract 
Times, or both, as a result of any delay in Owner's furnishing the Site or a part thereof, Contractor may 
make a Claim therefor as provided in Paragraph 1 0.05. 

B. Upon reasonable written request, Owner shall furnish Contractor with a current statement of record legal 
title and legal description of the lands upon which the Work is to be performed and Owner's interest 
therein as necessary for giving notice of or filing a mechanic's or construction lien against such lands in 
accordance with applicable Laws and Regulations. 

C. Contractor shall provide for all additional lands and access thereto that may be required for temporary 
construction facilities or storage of materials and equipment. 

4 .02 Subsurface and Physical Conditions 

A. Reports and Drawings: The Supplementary Conditions identify: 

1. those reports of explorations and tests of subsurface conditions at or contiguous to the Site that 
Engineer has used in preparing the Contract Documents; and 

2. those drawings of physical conditions in or relating to existing surface or subsurface structures at or 
contiguous to the Site (except Underground Facilities) that Engineer has used in preparing the 
Contract Documents. 

B. Limited Reliance by Contractor on Technical Data Authorized: Contractor may rely upon the general 
accuracy of the "technical data" contained in such reports and drawings, but such reports and drawings 
are not Contract Documents. Such "technical data" is identified in the Supplementary Conditions. Except 
for such reliance on such "technical data," Contractor may not rely upon or make any claim against 
Owner or Engineer, or any of their Related Entities with respect to: 

1. the completeness of such reports and drawings for Contractor's purposes, including, but not limited 
to, any aspects of the means, methods, techniques, sequences, and procedures of construction to 
be employed by Contractor, and safety precautions and programs incident thereto; or 

2. other data, interpretations, opinions, and information contained in such reports or shown or indicated 
in such drawings; or 

3. any Contractor interpretation of or conclusion drawn from any "technical data" or any such other 
data, interpretations, opinions, or information. 

EJCDC C-71 0 Standard General Conditions of the Construction Contract, Funding Agency Edition 
Copyright <l:> 2002 National Society of Professional Engineers for EJCDC. All rights reserved. 

00710 - 14 
F:\PROJECTS\2013\2013077\SPECIFICATIONS\CONTRACT 1 \Front End\Sec0071 0-GeneraiConditions.doc 



4.03 Differing Subsurface or Physical Conditions 

A. Notice: If Contractor believes that any subsurface or physical condition at or contiguous to the Site that is 
uncovered or revealed either: 

1. is of such a nature as to establish that any "technical data" on which Contractor is entitled to rely as 
provided in Paragraph 4.02 is materially inaccurate; or 

2. is of such a nature as to require a change in the Contract Documents; or 

3. differs materially from that shown or indicated in the Contract Documents; or 

4. is of an unusual nature, and differs materially from conditions ordinarily encountered and generally 
recognized as inherent in work of the character provided for in the Contract Documents; 

then Contractor shall , promptly after becoming aware thereof and before further disturbing the 
subsurface or physical conditions or performing any Work in connection therewith (except in an 
emergency as required by Paragraph 6.16.A), notify Owner and Engineer in writing about such condition. 
Contractor shall not further disturb such condition or perform any Work in connection therewith (except 
as aforesaid) until receipt of written order to do so. 

B. Engineer's Review After receipt of written notice as required by Paragraph 4.03.A, Engineer will 
promptly review the pertinent condition, determine the necessity of Owner's obtaining additional 
exploration or tests with respect thereto, and advise Owner in writing (with a copy to Contractor) of 
Engineer's findings and conclusions. 

C. Possible Price and Times Adjustments 

1. The Contract Price or the Contract Times, or both, will be equitably adjusted to the extent that the 
existence of such differing subsurface or physical condition causes an increase or decrease in 
Contractor's cost of, or time required for, performance of the Work; subject, however, to the 
following: 

a. such condition must meet any one or more of the categories described in Paragraph 4.03.A; and 

b. with respect to Work that is paid for on a Unit Price Basis, any adjustment in Contract Price will 
be subject to the provisions of Paragraphs 9.07 and 11.03. 

2. Contractor shall not be entitled to any adjustment in the Contract Price or Contract Times if: 

a. Contractor knew of the existence of such conditions at the time Contractor made a final 
commitment to Owner with respect to Contract Price and Contract Times by the submission of a 
Bid or becoming bound under a negotiated contract; or 

b. the existence of such condition could reasonably have been discovered or revealed as a result 
of any examination, investigation, exploration, test, or study of the Site and contiguous areas 
required by the Bidding Requirements or Contract Documents to be conducted by or for 
Contractor prior to Contractor's making such final commitment; or 

c. Contractor failed to give the written notice as required by Paragraph 4.03.A. 

3. If Owner and Contractor are unable to agree on entitlement to or on the amount or extent, if any, of 
any adjustment in the Contract Price or Contract Times, or both, a Claim may be made therefor as 
provided in Paragraph 10.05. However, Owner and Engineer, and any of their Related Entities shall 
not be liable to Contractor for any claims, costs, losses, or damages (including but not limited to all 
fees and charges of engineers, architects, attorneys, and other professionals and all court or 
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arbitration or other dispute resolution costs) sustained by Contractor on or in connection with any 
other project or anticipated project. 

4.04 Underground Facilities 

A. Shown or Indicated: The information and data shown or indicated in the Contract Documents with 
respect to existing Underground Facilities at or contiguous to the Site is based on information and data 
furnished to Owner or Engineer by the owners of such Underground Facilities, including Owner, or by 
others. Unless it is otherwise expressly provided in the Supplementary Conditions: 

1. Owner and Engineer shall not be responsible for the accuracy or completeness of any such 
information or data; and 

2. the cost of all of the following will be included in the Contract Price, and Contractor shall have full 
responsibility for: 

a. reviewing and checking all such information and data, 

b. locating all Underground Facilities shown or indicated in the Contract Documents, 

c. coordination of the Work with the owners of such Underground Facilities, including Owner, 
during construction, and 

d. the safety and protection of all such Underground Facilities and repairing any damage thereto 
resulting from the Work. 

B. Not Shown or Indicated 

1. If an Underground Facility is uncovered or revealed at or contiguous to the Site which was not shown 
or indicated, or not shown or indicated with reasonable accuracy in the Contract Documents, 
Contractor shall, promptly after becoming aware thereof and before further disturbing conditions 
affected thereby or performing any Work in connection therewith (except in an emergency as 
required by Paragraph 6.16.A), identify the owner of such Underground Facility and give written 
notice to that owner and to Owner and Engineer. Engineer will promptly review the Underground 
Facility and determine the extent, if any, to which a change is required in the Contract Documents to 
reflect and document the consequences of the existence or location of the Underground Facility. 
During such time, Contractor shall be responsible for the safety and protection of such Underground 
Facility. 

2. If Engineer concludes that a change in the Contract Documents is required, a Work Change 
Directive or a Change Order will be issued to reflect and document such consequences. An 
equitable adjustment shall be made in the Contract Price or Contract Times, or both, to the extent 
that they are attributable to the existence or location of any Underground Facility that was not shown 
or indicated or not shown or indicated with reasonable accuracy in the Contract Documents and that 
Contractor did not know of and could not reasonably have been expected to be aware of or to have 
anticipated. If Owner and Contractor are unable to agree on entitlement to or on the amount or 
extent, if any, of any such adjustment in Contract Price or Contract Times, Owner or Contractor may 
make a Claim therefor as provided in Paragraph 1 0.05. 

4.05 Reference Points 

A. Owner shall provide engineering surveys to establish reference points for construction which in 
Engineer's judgment are necessary to enable Contractor to proceed with the Work. Contractor shall be 
responsible for laying out the Work, shall protect and preserve the established reference points and 
property monuments, and shall make no changes or relocations without the prior written approval of 
Owner. Contractor shall report to Engineer whenever any reference point or property monument is lost or 
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destroyed or requires relocation because of necessary changes in grades or locations, and shall be 
responsible for the accurate replacement or relocation of such reference points or property monuments 
by professionally qualified personnel. 

4.06 Hazardous Environmental Condition at Site 

A. Reports and Drawings: Reference is made to the Supplementary Conditions for the identification of 
those reports and drawings relating to a Hazardous Environmental Condition identified at the Site, if any, 
that have been utilized by the Engineer in the preparation of the Contract Documents. 

B. Limited Reliance by Contractor on Technical Data Authorized: Contractor may rely upon the general 
accuracy of the "technical data" contained in such reports and drawings, but such reports and drawings 
are not Contract Documents. Such "technical data" is identified in the Supplementary Conditions. Except 
for such reliance on such "technical data," Contractor may not rely upon or make any claim against 
Owner or Engineer, or any of their Related Entities with respect to: 

1. the completeness of such reports and drawings for Contractor's purposes, including, but not limited 
to, any aspects of the means, methods, techniques, sequences and procedures of construction to be 
employed by Contractor and safety precautions and programs incident thereto; or 

2. other data, interpretations, opinions and information contained in such reports or shown or indicated 
in such drawings; or 

3. any Contractor interpretation of or conclusion drawn from any "technical data" or any such other 
data, interpretations, opinions or information. 

C. Contractor shall not be responsible for any Hazardous Environmental Condition uncovered or revealed at 
the Site which was not shown or indicated in Drawings or Specifications or identified in the Contract 
Documents to be within the scope of the Work. Contractor shall be responsible for a Hazardous 
Environmental Condition created with any materials brought to the Site by Contractor, Subcontractors, 
Suppliers, or anyone else for whom Contractor is responsible. 

D. If Contractor encounters a Hazardous Environmental Condition or if Contractor or anyone for whom 
Contractor is responsible creates a Hazardous Environmental Condition, Contractor shall immediately: 
(i) secure or otherwise isolate such condition; (ii) stop all Work in connection with such condition and in 
any area affected thereby (except in an emergency as required by Paragraph 6.16.A); and (iii) notify 
Owner and Engineer (and promptly thereafter confirm such notice in writing). Owner shall promptly 
consult with Engineer concerning the necessity for Owner to retain a qualified expert to evaluate such 
condition or take corrective action, if any. 

E. Contractor shall not be required to resume Work in connection with such condition or in any affected 
area until after Owner has obtained any required permits related thereto and delivered to Contractor 
written notice: (i) specifying that such condition and any affected area is or has been rendered safe for 
the resumption of Work; or (ii) specifying any special conditions under which such Work may be 
resumed safely. If Owner and Contractor cannot agree as to entitlement to or on the amount or extent, if 
any, of any adjustment in Contract Price or Contract Times, or both, as a result of such Work stoppage 
or such special conditions under which Work is agreed to be resumed by Contractor, either party may 
make a Claim therefor as provided in Paragraph 10.05. 

F. If after receipt of such written notice Contractor does not agree to resume such Work based on a 
reasonable belief it is unsafe, or does not agree to resume such Work under such special conditions, 
then Owner may order the portion of the Work that is in the area affected by such condition to be deleted 
from the Work. If Owner and Contractor cannot agree as to entitlement to or on the amount or extent, if 
any, of an adjustment in Contract Price or Contract Times as a result of deleting such portion of the 
Work, then either party may make a Claim therefor as provided in Paragraph 1 0.05. Owner may have 
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such deleted portion of the Work performed by Owner's own forces or others in accordance with 
Article 7. 

G. To the fullest extent permitted by Laws and Regulations, Owner shall indemnify and hold harmless 
Contractor, Subcontractors, and Engineer, and the officers, directors, partners, employees, agents, 
consultants, and subcontractors of each and any of them from and against all claims, costs, losses, and 
damages (including but not limited to all fees and charges of engineers, architects, attorneys, and other 
professionals and all court or arbitration or other dispute resolution costs) arising out of or relating to a 
Hazardous Environmental Condition, provided that such Hazardous Environmental Condition: (i) was not 
shown or indicated in the Drawings or Specifications or identified in the Contract Documents to be 
included within the scope of the Work, and (ii) was not created by Contractor or by anyone for whom 
Contractor is responsible. Nothing in this Paragraph 4.06.G shall obligate Owner to indemnify any 
individual or entity from and against the consequences of that individual's or entity's own negligence. 

H. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and hold harmless 
Owner and Engineer, and the officers, directors, partners, employees, agents, consultants, and 
subcontractors of each and any of them from and against all claims, costs, losses, and damages 
(including but not limited to all fees and charges of engineers, architects, attorneys, and other 
professionals and all court or arbitration or other dispute resolution costs) arising out of or relating to a 
Hazardous Environmental Condition created by Contractor or by anyone for whom Contractor is 
responsible. Nothing in this Paragraph 4.06. H shall obligate Contractor to indemnify any individual or 
entity from and against the consequences of that individual's or entity's own negligence. 

I. The provisions of Paragraphs 4.02, 4.03, and 4.04 do not apply to a Hazardous Environmental Condition 
uncovered or revealed at the Site. 

ARTICLE 5- BONDS AND INSURANCE 

5.01 Performance, Payment, and Other Bonds 

A. Contractor shall furnish performance and payment bonds, each in an amount at least equal to the 
Contract Price as security for the faithful performance and payment of all of Contractor's obligations 
under the Contract Documents. These bonds shall remain in effect until one year after the date when 
final payment becomes due or until completion of the correction period specified in Paragraph 13.07, 
whichever is later, except as provided otherwise by Laws or Regulations or by the Contract Documents. 
Contractor shall also furnish such other bonds as are required by the Contract Documents. 

B. All bonds shall be in the form prescribed by the Contract Documents except as provided otherwise by 
Laws or Regulations, and shall be executed by such sureties as are named in the current list of 
"Companies Holding Certificates of Authority as Acceptable Sureties on Federal Bonds and as 
Acceptable Reinsuring Companies" as published in Circular 570 (amended) by the Financial 
Management Service, Surety Bond Branch, U.S. Department of the Treasury. All bonds signed by an 
agent must be accompanied by a certified copy of the agent's authority to act. 

C. If the surety on any bond furnished by Contractor is declared bankrupt or becomes insolvent or its right to 
do business is terminated in any state where any part of the Project is located or it ceases to meet the 
requirements of Paragraph 5.01 .B, Contractor shall promptly notify Owner and Engineer and shall, within 
20 days after the event giving rise to such notification, provide another bond and surety, both of which 
shall comply with the requirements of Paragraphs 5.01 .B and 5.02. 

5.02 Licensed Sureties and Insurers 

A. All bonds and insurance required by the Contract Documents to be purchased and maintained by Owner 
or Contractor shall be obtained from surety or insurance companies that are duly licensed or authorized 
in the jurisdiction in which the Project is located to issue bonds or insurance policies for the limits and 
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coverages so required. Such surety and insurance companies shall also meet such additional 
requirements and qualifications as may be provided in the Supplementary Conditions. 

5.03 Certificates of Insurance 

A. Contractor shall deliver to Owner, with copies to each additional insured identified in the Supplementary 
Conditions, certificates of insurance (and other evidence of insurance requested by Owner or any other 
additional insured) which Contractor is required to purchase and maintain. 

B. Owner shall deliver to Contractor, with copies to each additional insured identified in the Supplementary 
Conditions, certificates of insurance (and other evidence of insurance requested by Contractor or any 
other additional insured) which Owner is required to purchase and maintain. 

5.04 Contractor's Liability Insurance 

A. Contractor shall purchase and maintain such liability and other insurance as is appropriate for the Work 
being performed and as will provide protection from claims set forth below which may arise out of or 
result from Contractor's performance of the Work and Contractor's other obligations under the Contract 
Documents, whether it is to be performed by Contractor, any Subcontractor or Supplier, or by anyone 
directly or indirectly employed by any of them to perform any of the Work, or by anyone for whose acts 
any of them may be liable: 

1. claims under workers' compensation , disability benefits, and other similar employee benefit acts; 

2. claims for damages because of bodily injury, occupational sickness or disease, or death of 
Contractor's employees; 

3. claims for damages because of bodily injury, sickness or disease, or death of any person other than 
Contractor's employees; 

4. claims for damages insured by reasonably available personal injury liability coverage which are 
sustained: 

a. by any person as a result of an offense directly or indirectly related to the employment of such 
person by Contractor, or 

b. by any other person for any other reason; 

5. claims for damages, other than to the Work itself, because of injury to or destruction of tangible 
property wherever located, including loss of use resulting therefrom; and 

6. claims for damages because of bodily injury or death of any person or property damage arising out 
of the ownership, maintenance or use of any motor vehicle. 

B. The policies of insurance required by this Paragraph 5.04 shall: 

1. with respect to insurance required by Paragraphs 5.04.A.3 through 5.04.A.6 inclusive, include as 
additional insureds (subject to any customary exclusion regarding professional liability) Owner and 
Engineer, and any other individuals or entities identified in the Supplementary Conditions, all of 
whom shall be listed as additional insureds, and include coverage for the respective officers, 
directors, partners, employees, agents, consultants and subcontractors of each and any of all such 
additional insureds, and the insurance afforded to these additional insureds shall provide primary 
coverage for all claims covered thereby; 

2. include at least the specific coverages and be written for not less than the limits of liability provided in 
the Supplementary Conditions or required by Laws or Regulations, whichever is greater; 
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3. include completed operations insurance; 

4. include contractual liability insurance covering Contractor's indemnity obligations under Paragraphs 
6.11 and 6.20; 

5. contain a provision or endorsement that the coverage afforded will not be canceled, materially 
changed or renewal refused until at least 30 days prior written notice has been given to Owner and 
Contractor and to each other additional insured identified in the Supplementary Conditions to whom 
a certificate of insurance has been issued (and the certificates of insurance furnished by the 
Contractor pursuant to Paragraph 5.03 will so provide); 

6. remain in effect at least until final payment and at all times thereafter when Contractor may be 
correcting , removing, or replacing defective Work in accordance with Paragraph 13.07; and 

7. with respect to completed operations insurance, and any insurance coverage written on a claims
made basis, remain in effect for at least two years after final payment 

a. Contractor shall furnish Owner and each other additional insured identified in the Supplementary 
Conditions, to whom a certificate of insurance has been issued, evidence satisfactory to Owner 
and any such additional insured of continuation of such insurance at final payment and one year 
thereafter. 

5.05 Owner's Liability Insurance 

A. In addition to the insurance required to be provided by Contractor under Paragraph 5.04, Owner, at 
Owner's option, may purchase and maintain at Owner's expense Owner's own liability insurance as will 
protect Owner against claims which may arise from operations under the Contract Documents. 

5.06 Property Insurance 

A. Unless otherwise provided in the Supplementary Conditions, Contractor shall purchase and maintain 
property insurance upon the Work at the Site in the amount of the full replacement cost thereof 
(Contractor shall be responsible for any deductible or self-insured retention.). This insurance shall: 

1. include the interests of Owner, Contractor, Subcontractors, and Engineer, and any other individuals 
or entities identified in the Supplementary Conditions, and the officers, directors, partners, 
employees, agents, consultants and subcontractors of any of them, each of whom is deemed to 
have an insurable interest and shall be listed as an insured or additional insured; 

2. be written on a Builder's Risk "all-risk" or open peril or special causes of loss policy form that shall at 
least include insurance for physical loss or damage to the Work, temporary buildings, falsework, and 
materials and equipment in transit, and shall insure against at least the following perils or causes of 
loss: fire, lightning, extended coverage, theft, vandalism and malicious mischief, earthquake, 
collapse, debris removal, demolition occasioned by enforcement of Laws and Regulations, water 
damage (other than caused by flood), and such other perils or causes of loss as may be specifically 
required by the Supplementary Conditions; 

3. include expenses incurred in the repair or replacement of any insured property (including but not 
limited to fees and charges of engineers and architects); 

4. cover materials and equipment stored at the Site or at another location that was agreed to in writing 
by Owner prior to being incorporated in the Work, provided that such materials and equipment have 
been included in an Application for Payment recommended by Engineer; 

5. allow for partial utilization of the Work by Owner; 
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6. include testing and startup; and 

7. be maintained in effect until final payment is made unless otherwise agreed to in writing by Owner, 
Contractor, and Engineer with 30 days written notice to each other additional insured to whom a 
certificate of insurance has been issued. 

B. Contractor shall purchase and maintain such boiler and machinery insurance or additional property 
insurance as may be required by the Supplementary Conditions or Laws and Regulations which will 
include the interests of Owner, Contractor, Subcontractors, and Engineer, and any other individuals or 
entities identified in the Supplementary Conditions, and the officers, directors, partners, employees, 
agents, consultants and subcontractors of each and any of them, each of whom is' deemed to have an 
insurable interest and shall be listed as an insured or additional insured. 

C. All the policies of insurance (and the certificates or other evidence thereof) required to be purchased and 
maintained in accordance with Paragraph 5.06 will contain a provision or endorsement that the coverage 
afforded will not be canceled or materially changed or renewal refused until at least 30 days prior written 
notice has been given to Owner and Contractor and to each other additional insured to whom a 
certificate of insurance has been issued and will contain waiver provisions in accordance with Paragraph 
5.07. 

D. Owner shall not be responsible for purchasing and maintaining any property insurance specified in this 
Paragraph 5.06 to protect the interests of Contractor, Subcontractors, or others in the Work to the extent 
of any deductible amounts that are identified in the Supplementary Conditions. The risk of loss within 
such identified deductible amount will be borne by Contractor, Subcontractors, or others suffering any 
such loss, and if any of them wishes property insurance coverage within the limits of such amounts, each 
may purchase and maintain it at the purchaser's own expense. 

5.07 Waiver of Rights 

A. Owner and Contractor intend that all policies purchased in accordance with Paragraph 5.06 will protect 
Owner, Contractor, Subcontractors, and Engineer, and all other individuals or entities identified in the 
Supplementary Conditions to be listed as insureds or additional insureds (and the officers, directors, 
partners, employees, agents, consultants and subcontractors of each and any of them) in such policies 
and will provide primary coverage for all losses and damages caused by the perils or causes of loss 
covered thereby. All such policies shall contain provisions to the effect that in the event of payment of any 
loss or damage the insurers will have no rights of recovery against any of the insureds or additional 
insureds thereunder. Owner and Contractor waive all rights against each other and their respective 
officers, directors, partners, employees, agents, consultants and subcontractors of each and any of them 
for all losses and damages caused by, arising out of or resulting from any of the perils or causes of loss 
covered by such policies and any other property insurance applicable to the Work; and, in addition, waive 
all such rights against Subcontractors, and Engineer, and all other individuals or entities identified in the 
Supplementary Conditions to be listed as insured or additional insured (and the officers, directors, 
partners, employees, agents, consultants and subcontractors of each and any of them) under such 
policies for losses and damages so caused. None of the above waivers shall extend to the rights that any 
party making such waiver may have to the proceeds of insurance held by Contractor as trustee or 
otherwise payable under any policy so issued. 

B. Owner waives all rights against Contractor, Subcontractors, and Engineer, and the officers, directors, 
partners, employees, agents, consultants and subcontractors of each and any of them for: 

1. loss due to business interruption, loss of use, or other consequential loss extending beyond direct 
physical loss or damage to Owner's property or the Work caused by, arising out of, or resulting from 
fire or other perils whether or not insured by Owner; and 

2. loss or damage to the completed Project or part thereof caused by, arising out of, or resulting from 
fire or other insured peril or cause of loss covered by any property insurance maintained on the 
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completed Project or part thereof by Owner during partial utilization pursuant to Paragraph 14.05, 
after Substantial Completion pursuant to Paragraph 14.04, or after final payment pursuant to 
Paragraph 14.07. 

C. Any insurance policy maintained by Owner covering any loss, damage or consequential loss referred to 
in Paragraph 5.07.8 shall contain provisions to the effect that in the event of payment of any such loss, 
damage, or consequential loss, the insurers will have no rights of recovery against Contractor, 
Subcontractors, or Engineer, and the officers, directors, partners, employees, agents, consultants and 
subcontractors of each and any of them. 

5.08 Receipt and Application of Insurance Proceeds 

A Any insured loss under the policies of insurance required by Paragraph 5.06 will be adjusted with 
Contractor and made payable to Contractor as fiduciary for the insureds, as their interests may appear, 
subject to the requirements of any applicable mortgage clause and of Paragraph 5.08.8. Contractor shall 
deposit in a separate account any money so received and shall distribute it in accordance with such 
agreement as the parties in interest may reach. If no other special agreement is reached, the damaged 
Work shall be repaired or replaced, the moneys so received applied on account thereof. 

B. Contractor as fiduciary shall have power to adjust and settle any loss with the insurers unless one of the 
parties in interest shall object in writing within 15 days after the occurrence of loss to Contractor's 
exercise of this power. If such objection be made, Contractor as fiduciary shall make settlement with the 
insurers in accordance with such agreement as the parties in interest may reach. If no such agreement 
among the parties in interest is reached, Contractor as fiduciary shall adjust and settle the loss with the 
insurers and, if required in writing by any party in interest, Contractor as fiduciary shall give bond for the 
proper performance of such duties. 

5.09 Acceptance of Bonds and Insurance; Option to Replace 

A If either Owner 01 Contractor has any objection to the coverage afforded by or other provisions of the 
bonds or insurance required to be purchased and maintained by the other party in accordance with 
Article 5 on the basis of non-conformance with the Contract Documents, the objecting party shall so 
notify the other party in writing within 1 0 days after receipt of the certificates (or other evidence 
requested) required by Paragraph 2.01 .8. Owner and Contractor shall each provide to the other such 
additional information in respect of insurance provided as the other may reasonably request. If either 
party does not purchase or maintain all of the bonds and insurance required of such party by the 
Contract Documents, such party shall notify the other party in writing of such fai lure to purchase prior to 
the start of the Work, or of such failure to maintain prior to any change in the required coverage. Without 
prejudice to any other right or remedy, the other party may elect to obtain equivalent bonds or insurance 
to protect such other party's interests at the expense of the party who was required to provide such 
coverage, and a Change Order shall be issued to adjust the Contract Price accordingly. 

5.10 Partial Utilization, Acknowledgment of Property Insurer 

A If Owner finds it necessary to occupy or use a portion or portions of the Work prior to Substantial 
Completion of all the Work as provided in Paragraph 14.05, no such use or occupancy shall commence 
before the insurers providing the property insurance pursuant to Paragraph 5.06 have acknowledged 
notice thereof and in writing effected any changes in coverage necessitated thereby. The insurers 
providing the property insurance shall consent by endorsement on the policy or policies, but the property 
insurance shall not be canceled or permitted to lapse on account of any such partial use or occupancy. 
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ARTICLE 6 - CONTRACTOR'S RESPONSIBILITIES 

6.01 Supervision and Superintendence 

A. Contractor shall supervise, inspect, and direct the Work competently and efficiently, devoting such 
attention thereto and applying such skills and expertise as may be necessary to perform the Work in 
accordance with the Contract Documents. Contractor shall be solely responsible for the means, 
methods, techniques, sequences, and procedures of construction. Contractor shall not be responsible for 
the negligence of Owner or Engineer in the design or specification of a specific means, method, 
technique, sequence, or procedure of construction which is shown or indicated in and expressly required 
by the Contract Documents. 

B. At all times during the progress of the Work, Contractor shall assign a competent resident 
superintendent who shall not be replaced without written notice to Owner and Engineer except under 
extraordinary circumstances. The superintendent will be Contractor's representative at the Site and shall 
have authority to act on behalf of Contractor. All communications given to or received from the 
superintendent shall be binding on Contractor. 

6.02 Labor; Working Hours 

A. Contractor shall provide competent, suitably qualified personnel to survey and lay out the Work and 
perform construction as required by the Contract Documents. Contractor shall at all times maintain good 
discipline and order at the Site. 

B. Except as otherwise required for the safety or protection of persons or the Work or property at the Site or 
adjacent thereto, and except as otherwise stated in the Contract Documents, all Work at the Site shall be 
performed during regular working hours. Contractor will not permit the performance of Work on a 
Saturday, Sunday, or any legal holiday without Owner's written consent (which will not be unreasonably 
withheld) given after prior written notice to Engineer. 

6.03 Services, Materials, and Equipment 

A. Unless otherwise specified in the Contract Documents, Contractor shall provide and assume full 
responsibility for all services, materials, equipment, labor, transportation, construction equipment and 
machinery, tools, appliances, fuel, power, light, heat, telephone, water, sanitary facilities, temporary 
facilities, and all other facilities and incidentals necessary for the performance, testing , start-up, and 
completion of the Work. 

B. All materials and equipment incorporated into the Work shall be as specified or, if not specified, shall be 
of good quality and new, except as otherwise provided in the Contract Documents. All special warranties 
and guarantees required by the Specifications shall expressly run to the benefit of Owner. If required by 
Engineer, Contractor shall furnish satisfactory evidence (including reports of required tests) as to the 
source, kind, and quality of materials and equipment. 

C. All materials and equipment shall be stored, applied, installed, connected , erected, protected, used, 
cleaned, and conditioned in accordance with instructions of the applicable Supplier, except as otherwise 
may be provided in the Contract Documents. 

6.04 Progress Schedule 

A. Contractor shall adhere to the Progress Schedule established in accordance with Paragraph 2.07 as it 
may be adjusted from time to time as provided below. 

1. Contractor shall submit to Engineer for acceptance (to the extent indicated in Paragraph 2.07) 
proposed adjustments in the Progress Schedule that will not result in changing the Contract Times. 
Such adjustments will comply with any provisions of the General Requirements applicable thereto. 
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2. Proposed adjustments in the Progress Schedule that will change the Contract Times shall be 
submitted in accordance with the requirements of Article 12. Adjustments in Contract Times may 
only be made by a Change Order. 

6.05 Substitutes and "Or-Equals" 

A. Whenever an item of material or equipment is specified or described in the Contract Documents by using 
the name of a proprietary item or the name of a particular Supplier, the specification or description is 
intended to establish the type, function, appearance, and quality required. Unless the specification or 
description contains or is followed by words reading that no like, equivalent, or "or-equal" item or no 
substitution is permitted, other items of material or equipment or material or equipment of other Suppliers 
may be submitted to Engineer for review under the circumstances described below. 

1. ·or-Equal" Items: If in Engineer's sole discretion an item of material or equipment proposed by 
Contractor is functionally equal to that named and sufficiently similar so that no change in related 
Work will be required , it may be considered by Engineer as an "or-equal" item, in which case review 
and approval of the proposed item may, in Engineer's sole discretion, be accomplished without 
compliance with some or all of the requirements for approval of proposed substitute items. For the 
purposes of this Paragraph 6.05.A.1 , a proposed item of material or equipment will be considered 
functionally equal to an item so named if: 

a. in the exercise of reasonable judgment Engineer determines that: 

1) it is at least equal in materials of construction, quality, durability, appearance, strength, and 
design characteristics; 

2) it will reliably perform at least equally well the function and achieve the results imposed by 
the design concept of the completed Project as a functioning whole; 

3) it has a proven record of performance and availability of responsive service; and 

b. Contractor certifies that, if approved and incorporated into the Work: 

1) there will be no increase in cost to the Owner or increase in Contract Times, and 

2) it will conform substantially to the detailed requirements of the item named in the Contract 
Documents. 

2. Substitute Items 

a. If in Engineer's sole discretion an item of material or equipment proposed by Contractor does not 
qualify as an "or-equal" item under Paragraph 6.05.A.1 , it will be considered a proposed 
substitute item. 

b. Contractor shall submit sufficient information as provided below to allow Engineer to determine 
that the item of material or equipment proposed is essentially equivalent to that named and an 
acceptable substitute therefor. Requests for review of proposed substitute items of material or 
equipment will not be accepted by Engineer from anyone other than Contractor. 

c. The procedure requirements for review by Engineer will be as set forth in Paragraph 6.05.A.2.d, 
as supplemented in the General Requirements and as Engineer may decide is appropriate 
under the circumstances. 

d. Contractor shall make written application to Engineer for review of a proposed substitute item of 
material or equipment that Contractor seeks to furnish or use. The application: 

• 
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1) shall certify that the proposed substitute item will: 

a) will perform adequately the functions and achieve the results called for by the general 
design, 

b) be similar in substance to that specified, and 

c) be suited to the same use as that specified; 

2) will state: 

a) the extent, if any, to which the use of the proposed substitute item will prejudice 
Contractor's achievement of Substantial Completion on time; 

b) whether or not use of the proposed substitute item in the Work will require a change 
in any of the Contract Documents (or in the provisions of any other direct contract with 
Owner for other work on the Project) to adapt the design to the proposed substitute 
item; and 

c) whether or not incorporation or use of the proposed substitute item in connection with 
the Work is subject to payment of any license fee or royalty; 

3) will identify: 

a) all variations of the proposed substitute item from that specified , and 

b) available engineering, sales, maintenance, repair, and replacement services; 

4) and shall contain an itemized estimate of all costs or credits that will result directly or 
indirectly from use of such substitute item, including costs of redesign and claims of other 
contractors affected by any resulting change. 

B. Substitute Construction Methods or Procedures: If a specific means, method, technique, sequence, or 
procedure of construction is expressly required by the Contract Documents, Contractor may furnish or 
utilize a substitute means, method, technique, sequence, or procedure of construction approved by 
Engineer. Contractor shall submit sufficient information to allow Engineer, in Engineer's sole discretion, 
to determine that the substitute proposed is equivalent to that expressly called for by the Contract 
Documents. The requirements for review by Engineer will be similar to those provided in Paragraph 
6.05.A.2. 

C. Engineer's Evaluation: Engineer will be allowed a reasonable time within which to evaluate each 
proposal or submittal made pursuant to Paragraphs 6.05.A and 6.05.8. Engineer may require Contractor 
to furnish additional data about the proposed substitute item. Engineer will be the sole judge of 
acceptability. No "or equal" or substitute will be ordered, installed or utilized until Engineer's review is 
complete, which will be evidenced by either a Change Order for a substitute or an approved Shop 
Drawing for an "or equal." Engineer will advise Contractor in writing of any negative determination. 

D. Special Guarantee: Owner may require Contractor to furnish at Contractor's expense a special 
performance guarantee or other surety with respect to any substitute. 

E. Engineer's Cost Reimbursement Engineer will record Engineer's costs in evaluating a substitute 
proposed or submitted by Contractor pursuant to Paragraphs 6.05.A.2 and 6.05.8. Whether or not 
Engineer approves a substitute item so proposed or submitted by Contractor, Contractor shall reimburse 
Owner for the charges of Engineer for evaluating each such proposed substitute. Contractor shall also 
reimburse Owner for the charges of Engineer for making changes in the Contract Documents (or in the 
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provisions of any other direct contract with Owner) resulting from the acceptance of each proposed 
substitute. 

F. Contractor's Expense: Contractor shall provide all data in support of any proposed substitute or 
"or-equal" at Contractor's expense. 

6.06 Concerning Subcontractors, Suppliers, and Others 

A Contractor shall not employ any Subcontractor, Supplier, or other individual or entity (including those 
acceptable to Owner as indicated in Paragraph 6.06.B), whether initially or as a replacement, against 
whom Owner may have reasonable objection. Contractor shall not be required to employ any 
Subcontractor, Supplier, or other individual or entity to furnish or perform any of the Work against whom 
Contractor has reasonable objection. 

B. If the Supplementary Conditions require the identity of certain Subcontractors, Suppliers, or other 
individuals or entities to be submitted to Owner in advance for acceptance by Owner by a specified date 
prior to the Effective Date of the Agreement, and if Contractor has submitted a list thereof in accordance 
with the Supplementary Conditions, Owner's acceptance (either in writing or by failing to make written 
objection thereto by the date indicated for acceptance or objection in the Bidding Documents or the 
Contract Documents) of any such Subcontractor, Supplier, or other individual or entity so identified may 
be revoked on the basis of reasonable objection after due investigation. Contractor shall submit an 
acceptable replacement for the rejected Subcontractor, Supplier, or other individual or entity, and the 
Contract Price will be adjusted by the difference in the cost occasioned by such replacement, and an 
appropriate Change Order will be issued. No acceptance by Owner of any such Subcontractor, Supplier, 
or other individual or entity, whether initially or as a replacement, shall constitute a waiver of any right of 
Owner or Engineer to reject defective Work. 

C. Contractor shall be fully responsible to Owner and Engineer for all acts and om1ss1ons of the 
Subcontractors, Suppliers, and other individuals or entities performing or furnishing any of the Work just 
as Contractor is responsible for Contractor's own acts and omissions. Nothing in the Contract 
Documents: 

1. shall create for the benefit of any such Subcontractor, Supplier, or other individual or entity any 
contractual relationship between Owner or Engineer and any such Subcontractor, Supplier or other 
individual or entity, nor 

2. shall anything in the Contract Documents create any obligation on the part of Owner or Engineer to 
pay or to see to the payment of any moneys due any such Subcontractor, Supplier, or other 
individual or entity except as may otherwise be required by Laws and Regulations. 

D. Contractor shall be solely responsible for scheduling and coordinating the Work of Subcontractors, 
Suppliers, and other individuals or entities performing or furnishing any of the Work under a direct or 
indirect contract with Contractor. 

E. Contractor shall require all Subcontractors, Suppliers, and such other individuals or entities performing or 
furnishing any of the Work to communicate with Engineer through Contractor. 

F. The divisions and sections of the Specifications and the identifications of any Drawings shall not control 
Contractor in dividing the Work among Subcontractors or Suppliers or delineating the Work to be 
performed by any specific trade. 

G. All Work performed for Contractor by a Subcontractor or Supplier will be pursuant to an appropriate 
agreement between Contractor and the Subcontractor or Supplier which specifically binds the 
Subcontractor or Supplier to the applicable terms and conditions of the Contract Documents for the 
benefit of Owner and Engineer. Whenever any such agreement is with a Subcontractor or Supplier who 
is listed as an additional insured on the property insurance provided in Paragraph 5.06, the agreement 
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between the Contractor and the Subcontractor or Supplier will contain provisions whereby the 
Subcontractor or Supplier waives all rights against Owner, Contractor, and Engineer, and all other 
individuals or entities identified in the Supplementary Conditions to be listed as insureds or additional 
insureds (and the officers, directors, partners, employees, agents, consultants and subcontractors of 
each and any of them) for all losses and damages caused by, arising out of, relating to, or resulting from 
any of the perils or causes of loss covered by such policies and any other property insurance applicable 
to the Work. If the insurers on any such policies require separate waiver forms to be signed by any 
Subcontractor or Supplier, Contractor will obtain the same. 

6.07 Patent Fees and Royalties 

A. Contractor shall pay all license fees and royalties and assume all costs incident to the use in the 
performance of the Work or the incorporation in the Work of any invention, design, process, product, or 
device which is the subject of patent rights or copyrights held by others. If a particular invention, design, 
process, product, or device is specified in the Contract Documents for use in the performance of the 
Work and if to the actual knowledge of Owner or Engineer its use is subject to patent rights or copyrights 
calling for the payment of any license fee or royalty to others, the existence of such rights shall be 
disclosed by Owner in the Contract Documents. 

B. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and hold harmless 
Owner and Engineer, and the officers, directors, partners, employees, agents, consultants and 
subcontractors of each and any of them from and against all claims, costs, losses, and damages 
(including but not limited to all fees and charges of engineers, architects, attorneys, and other 
professionals and all court or arbitration or other dispute resolution costs) arising out of or relating to any 
infringement of patent rights or copyrights incident to the use in the performance of the Work or resulting 
from the incorporation in the Work of any invention, design, process, product, or device not specified in 
the Contract Documents. 

6.08 Permits 

A. Unless otherwise provided in the Supplementary Conditions, Contractor shall obtain and pay for all 
construction permits and licenses. Owner shall assist Contractor, when necessary, in obtaining such 
permits and licenses. Contractor shall pay all governmental charges and inspection fees necessary for 
the prosecution of the Work which are applicable at the time of opening of Bids, or, if there are no Bids, 
on the Effective Date of the Agreement. Owner shall pay all charges of utility owners for connections for 
providing permanent service to the Work. 

6.09 Laws and Regulations 

A. Contractor shall give all notices required by and shall comply with all Laws and Regulations applicable to 
the performance of the Work. Except where otherwise expressly required by applicable Laws and 
Regulations, neither Owner nor Engineer shall be responsible for monitoring Contractor's compliance 
with any Laws or Regulations. 

B. If Contractor performs any Work knowing or having reason to know that it is contrary to Laws or 
Regulations, Contractor shall bear all claims, costs, losses, and damages (including but not limited to all 
fees and charges of engineers, architects, attorneys, and other professionals and all court or arbitration 
or other dispute resolution costs) arising out of or relating to such Work. However, it shall not be 
Contractor's primary responsibility to make certain that the Specifications and Drawings are in 
accordance with Laws and Regulations, but this shall not relieve Contractor of Contractor's obligations 
under Paragraph 3.03. 

C. Changes in Laws or Regulations not known at the time of opening of Bids (or, on the Effective Date of 
the Agreement if there were no Bids) having an effect on the cost or time of performance of the Work 
shall be the subject of an adjustment in Contract Price or Contract Times. If Owner and Contractor are 
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unable to agree on entitlement to or on the amount or extent, if any, of any such adjustmen~ a Claim 
may be made therefor as provided in Paragraph 1 0.05. 

6.10 Taxes 

A. Contractor shall pay all sales, consumer, use, and other similar taxes required to be paid by Contractor in 
accordance with the Laws and Regulations of the place of the Project which are applicable during the 
performance of the Work. 

6. 11 Use of Site and Other Areas 

A. Limitation on Use of Site and Other Areas 

1. Contractor shall confine construction equipment, the storage of materials and equipment, and the 
operations of workers to the Site and other areas permitted by Laws and Regulations, and shall not 
unreasonably encumber the Site and other areas with construction equipment or other materials or 
equipment. Contractor shall assume full responsibility for any damage to any such land or area, or to 
the owner or occupant thereof, or of any adjacent land or areas resulting from the performance of 
the Work. 

2. Should any claim be made by any such owner or occupant because of the performance of the Work, 
Contractor shall promptly settle with such other party by negotiation or otherwise resolve the claim by 
arbitration or other dispute resolution proceeding or at law. 

3. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and hold 
harmless Owner and Engineer, and the officers, directors, partners, employees, agents, consultants 
and subcontractors of each and any of them from and against all claims, costs, losses, and 
damages (including but not limited to all fees and charges of engineers, architects, attorneys, and 
other professionals and all court or arbitration or other dispute resolution costs) arising out of or 
relating to any claim or action, legal or equitable, brought by any such owner or occupant against 
Owner, Engineer, or any other party indemnified hereunder to the extent caused by or based upon 
Contractor's performance of the Work. 

B. Removal of Debris During Performance of the Work: During the progress of the Work Contractor shall 
keep the Site and other areas free from accumulations of waste materials, rubbish, and other debris. 
Removal and disposal of such waste materials, rubbish, and other debris shall conform to applicable 
Laws and Regulations. 

C. Cleaning: Prior to Substantial Completion of the Work, Contractor shall clean the Site and the Work and 
make it ready for utilization by Owner. At the completion of the Work Contractor shall remove from the 
Site all tools, appliances, construction equipment and machinery, and surplus materials and shall restore 
to original condition all property not designated for alteration by the Contract Documents. 

D. Loading Structures: Contractor shall not load nor permit any part of any structure to be loaded in any 
manner that will endanger the structure, nor shall Contractor subject any part of the Work or adjacent 
property to stresses or pressures that will endanger it. 

6.12 Record Documents 

A. Contractor shall maintain in a safe place at the Site one record copy of all Drawings, Specifications, 
Addenda, Change Orders, Work Change Directives, Field Orders, and written interpretations and 
clarifications in good order and annotated to show changes made during construction. These record 
documents together with all approved Samples and a counterpart of all approved Shop Drawings will be 
available to Engineer for reference. Upon completion of the Work, these record documents, Samples, 
and Shop Drawings will be delivered to Engineer for Owner. 
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6.13 Safety and Protection 

A Contractor shall be solely responsible for initiating, maintaining and supervising all safety precautions and 
programs in connection with the Work. Contractor shall take all necessary precautions for the safety of, 
and shall provide the necessary protection to prevent damage, injury or loss to: 

1. all persons on the Site or who may be affected by the Work; 

2. all the Work and materials and equipment to be incorporated therein, whether in storage on or off the 
Site; and 

3. other property at the Site or adjacent thereto, including trees, shrubs, lawns, walks, pavements, 
roadways, structures, utilities, and Underground Facilities not designated for removal, relocation, or 
replacement in the course of construction. 

B. Contractor shall comply with all applicable Laws and Regulations relating to the safety of persons or 
property, or to the protection of persons or property from damage, injury, or loss; and shall erect and 
maintain all necessary safeguards for such safety and protection. Contractor shall notify owners of 
adjacent property and of Underground Facilities and other utility owners when prosecution of the Work 
may affect them, and shall cooperate with them in the protection, removal, relocation , and replacement 
of their property. 

C. All damage, injury, or loss to any property referred to in Paragraph 6.13.A.2 or 6.13.A.3 caused, directly 
or indirectly, in whole or in part, by Contractor, any Subcontractor, Supplier, or any other individual or 
entity directly or indirectly employed by any of them to perform any of the Work, or anyone for whose acts 
any of them may be liable, shall be remedied by Contractor (except damage or loss attributable to the 
fault of Drawings or Specifications or to the acts or omissions of Owner or Engineer or , or anyone 
employed by any of them, or anyone for whose acts any of them may be liable, and not attributable, 
directly or indirectly, in whole or in part, to the fault or negligence of Contractor or any Subcontractor, 
Supplier, or other individual or entity directly or indirectly employed by any of them). 

D. Contractor's duties and responsibilities for safety and for protection of the Work shall continue until such 
time as all the Work is completed and Engineer has issued a notice to Owner and Contractor in 
accordance with Paragraph 14.07.8 that the Work is acceptable (except as otherwise expressly provided 
in connection with Substantial Completion). 

6.14 Safety Representative 

A Contractor shall designate a qualified and experienced safety representative at the Site whose duties and 
responsibilities shall be the prevention of accidents and the maintaining and supervising of safety 
precautions and programs. 

6.15 Hazard Communication Programs 

A Contractor shall be responsible for coordinating any exchange of material safety data sheets or other 
hazard communication information required to be made available to or exchanged between or among 
employers at the Site in accordance with Laws or Regulations. 

6.16 Emergencies 

A In emergencies affecting the safety or protection of persons or the Work or property at the Site or 
adjacent thereto, Contractor is obligated to act to prevent threatened damage, injury, or loss. Contractor 
shall give Engineer prompt written notice if Contractor believes that any significant changes in the Work 
or variations from the Contract Documents have been caused thereby or are required as a result thereof. 
If Engineer determines that a change in the Contract Documents is required because of the action taken 
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by Contractor in response to such an emergency, a Worl< Change Directive or Change Order will be 
issued. 

6.17 Shop Drawings and Samples 

A Contractor shall submit Shop Drawings and Samples to Engineer for review and approval in accordance 
with the acceptable Schedule of Submittals (as required by Paragraph 2.07). Each submittal will be 
identified as Engineer may require. 

1. Shop Drawings 

a. Submit number of copies specified in the General Requirements. 

b. Data shown on the Shop Drawings will be complete with respect to quantities, dimensions, 
specified performance and design criteria, materials, and similar data to show Engineer the 
services, materials, and equipment Contractor proposes to provide and to enable Engineer to 
review the information for the limited purposes required by Paragraph 6.17.D. 

2. Samples 

a. Submit number of Samples specified in the Specifications. 

b. Clearly identify each Sample as to material, Supplier, pertinent data such as catalog numbers, 
the use for which intended and other data as Engineer may require to enable Engineer to review 
the submittal for the limited purposes required by Paragraph 6.17.D. 

B. Where a Shop Drawing or Sample is required by the Contract Documents or the Schedule of Submittals, 
any related Work performed prior to Engineer's review and approval of the pertinent submittal will be at 
the sole expense and responsibility of Contractor. 

C. Submfttal Procedures 

1. Before submitting each Shop Drawing or Sample, Contractor shall have determined and verified: 

a. all field measurements, quantities, dimensions, specified performance and design criteria, 
installation requirements, materials, catalog numbers, and similar information with respect 
thereto; 

b. the suitability of all materials with respect to intended use, fabrication, shipping, handling, 
storage, assembly, and installation pertaining to the performance of the Work; 

c. all information relative to Contractor's responsibilities for means, methods, techniques, 
sequences, and procedures of construction, and safety precautions and programs incident 
thereto; and 

d. shall also have reviewed and coordinated each Shop Drawing or Sample with other Shop 
Drawings and Samples and with the requirements of the Worl< and the Contract Documents. 

2. Each submittal shall bear a stamp or specific written certification that Contractor has satisfied 
Contractor's obligations under the Contract Documents with respect to Contractor's review and 
approval of that submittal. 

3. With each submittal, Contractor shall give Engineer specific written notice of any variations, that the 
Shop Drawing or Sample may have from the requirements of the Contract Documents. This notice 
shall be both a written communication separate from the Shop Drawings or Sample submittal; and, 
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in addition, by a specific notation made on each Shop Drawing or Sample submitted to Engineer for 
review and approval of each such variation. 

D. Engineer's Review 

1. Engineer will provide timely review of Shop Drawings and Samples in accordance with the Schedule 
of Submittals acceptable to Engineer. Engineer's review and approval will be only to determine if the 
items covered by the submittals will , after installation or incorporation in the Work, conform to the 
information given in the Contract Documents and be compatible with the design concept of the 
completed Project as a functioning whole as indicated by the Contract Documents. 

2. Engineer's review and approval will not extend to means, methods, techniques, sequences, or 
procedures of construction (except where a particular means, method, technique, sequence, or 
procedure of construction is specifically and expressly called for by the Contract Documents) or to 
safety precautions or programs incident thereto. The review and approval of a separate item as such 
will not indicate approval of the assembly in which the item functions. 

3. Engineer's review and approval shall not relieve Contractor from responsibility for any variation from 
the requirements of the Contract Documents unless Contractor has complied with the requirements 
of Paragraph 6.17.C.3 and Engineer has given written approval of each such variation by specific 
written notation thereof incorporated in or accompanying the Shop Drawing or Sample. Engineer's 
review and approval shall not relieve Contractor from responsibility for complying with the 
requirements of Paragraph 6.17.C.1. 

E. Resubmittal Procedures 

1. Contractor shall make corrections required by Engineer and shall return the required number of 
corrected copies of Shop Drawings and submit, as required, new Samples for review and approval. 
Contractor shall direct specific attention in writing to revisions other than the corrections called for by 
Engineer on previous submittals. 

6. 18 Continuing the Work 

A Contractor shall carry on the Work and adhere to the Progress Schedule during all disputes or 
disagreements with Owner. No Work shall be delayed or postponed pending resolution of any disputes 
or disagreements, except as permitted by Paragraph 15.04 or as Owner and Contractor may otherwise 
agree in writing. 

6. 19 Contractor's General Warranty and Guarantee 

A Contractor warrants and guarantees to Owner that all Work will be in accordance with the Contract 
Documents and will not be defective. Engineer and its Related Entities shall be entitled to rely on 
representation of Contractor's warranty and guarantee. 

B. Contractor's warranty and guarantee hereunder excludes defects or damage caused by: 

1. abuse, modification, or improper maintenance or operation by persons other than Contractor, 
Subcontractors, Suppliers, or any other individual or entity for whom Contractor is responsible; or 

2. normal wear and tear under normal usage. 

C. Contractor's obligation to perform and complete the Work in accordance with the Contract Documents 
shall be absolute. None of the following will constitute an acceptance of Work that is not in accordance 
with the Contract Documents or a release of Contractor's obligation to perform the Work in accordance 
with the Contract Documents: 
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1. observations by Engineer; 

2. recommendation by Engineer or payment by Owner of any progress or final payment; 

3. the issuance of a certificate of Substantial Completion by Engineer or any payment related thereto by 
Owner; 

4. use or occupancy of the Worl< or any part thereof by Owner; 

5. any review and approval of a Shop Drawing or Sample submittal or the issuance of a notice of 
acceptability by Engineer, 

6. any inspection, test, or approval by others; or 

7. any correction of defective Worl< by Owner. 

6.20 Indemnification 

A To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and hold harmless 
Owner and Engineer, and the officers, directors, partners, employees, agents, consultants and 
subcontractors of each and any of them from and against all claims, costs, losses, and damages 
(including but not limited to all fees and charges of engineers, architects, attorneys, and other 
professionals and all court or arbitration or other dispute resolution costs) arising out of or relating to the 
performance of the Worl<, provided that any such claim, cost, loss, or damage is attributable to bodily 
injury, sickness, disease, or death, or to injury to or destruction of tangible property (other than the Worl< 
itself), including the loss of use resulting therefrom but only to the extent caused by any negligent act or 
omission of Contractor, any Subcontractor, any Supplier, or any individual or entity directly or indirectly 
employed by any of them to perform any of the Worl< or anyone for whose acts any of them may be 
liable. 

B. In any and all claims against Owner or Engineer or any of their respective consultants, agents, qfficers, 
directors, partners, or employees by any employee (or the survivor or personal representative of such 
employee) of Contractor, any Subcontractor, any Supplier, or any individual or entity directly or indirectly 
employed by any of them to perform any of the Worl<, or anyone for whose acts any of them may be 
liable, the indemnification obligation under Paragraph 6.20.A shall not be limited in any way by any 
limitation on the amount or type of damages, compensation, or benefits payable by or for Contractor or 
any such Subcontractor, Supplier, or other individual or entity under workers' compensation acts, 
disability benefit acts, or other employee benefit acts. 

C. The indemnification obligations of Contractor under Paragraph 6.20.A shall not extend to the liability of 
Engineer and Engineer's officers, directors, partners, employees, agents, consultants and subcontractors 
arising out of: 

1. the preparation or approval of, or the failure to prepare or approve, maps, Drawings, opinions, 
reports, surveys, Change Orders, designs, or Specifications; or 

2. giving directions or instructions, or failing to give them, if that is the primary cause of the injury or 
damage. 

6.21 Delegation of Professional Design Services 

A Contractor will not be required to provide professional design services unless such services are 
specifically required by the Contract Documents for a portion of the Worl< or unless such services are 
required to carry out Contractor's responsibilities for construction means, methods, techniques, 
sequences and procedures. Contractor shall not be required to provide professional services in violation 
of applicable law. 
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B. If professional design services or certifications by a design professional related to systems, materials or 
equipment are specifically required of Contractor by the Contract Documents, Owner and Engineer will 
specify all performance and design criteria that such services must satisfy. Contractor shall cause such 
services or certifications to be provided by a properly licensed professional, whose signature and seal 
shall appear on all drawings, calculations, specifications, certifications, Shop Drawings and other 
submittals prepared by such professional. Shop Drawings and other submittals related to the Work 
designed or certified by such professional, if prepared by others, shall bear such professional's written 
approval when submitted to Engineer. 

C. Owner and Engineer shall be entitled to rely upon the adequacy, accuracy and completeness of the 
services, certifications or approvals performed by such design professionals, provided Owner and 
Engineer have specified to Contractor all performance and design criteria that such services must 
satisfy. 

D. Pursuant to this Paragraph 6.21 , Engineer's review and approval of design calculations and design 
drawings will be only for the limited purpose of checking for conformance with performance and design 
criteria given and the design concept expressed in the Contract Documents. Engineer's review and 
approval of Shop Drawings and other submittals (except design calculations and design drawings) will be 
only for the purpose stated in Paragraph 6.17.D.1. 

E. Contractor shall not be responsible for the adequacy of the performance or design criteria required by the 
Contract Documents. 

ARTICLE 7 - OTHER WORK AT THE SITE 

7.01 Related Work at Site 

A Owner may perform other work related to the Project at the Site with Owner's employees, or via other 
direct contracts therefor, or have other work performed by utility owners. If such other work is not noted in 
the Contract Documents, then: 

1. written notice thereof will be given to Contractor prior to starting any such other work; and 

2. if Owner and Contractor are unable to agree on entitlement to or on the amount or extent, if any, of 
any adjustment in the Contract Price or Contract Times that should be allowed as a result of such 
other work, a Claim may be made therefor as provided in Paragraph 10.05. 

B. Contractor shall afford each other contractor who is a party to such a direct contract, each utility owner 
and Owner, if Owner is performing other work with Owner's employees, proper and safe access to the 
Site, a reasonable opportunity for the introduction and storage of materials and equipment and the 
execution of such other work, and shall properly coordinate the Work with theirs. Contractor shall do all 
cutting, fitting, and patching of the Work that may be required to properly connect or otherwise make its 
several parts come together and properly integrate with such other work. Contractor shall not endanger 
any work of others by cutting, excavating, or otherwise altering their work and will only cut or alter their 
work with the written consent of Engineer and the others whose work will be affected. The duties and 
responsibilities of Contractor under this Paragraph are for the benefit of such utility owners and other 
contractors to the extent that there are comparable provisions for the benefit of Contractor in said direct 
contracts between Owner and such utility owners and other contractors. 

C. If the proper execution or results of any part of Contractor's Work depends upon work performed by 
others under this Article 7, Contractor shall inspect such other work and promptly report to Engineer in 
writing any delays, defects, or deficiencies in such other work that render it unavailable or unsuitable for 
the proper execution and results of Contractor's Work. Contractor's failure to so report will constitute an 
acceptance of such other work as fit and proper for integration with Contractor's Work except for latent 
defects and deficiencies in such other work. 
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7.02 Coordination 

A If Owner intends to contract with others for the performance of other work on the Project at the Site, the 
following will be set forth in Supplementary Conditions: 

1. the individual or entity who will have authority and responsibility for coordination of the activities 
among the various contractors will be identified; 

2. the specific matters to be covered by such authority and responsibility will be itemized; and 

3. the extent of such authority and responsibilities will be provided. 

B. Unless otherwise provided in the Supplementary Conditions, Owner shall have sole authority and 
responsibility for such coordination. 

7 .03 Legal Relationships 

A Paragraphs 7.01 .A and 7.02 are not applicable for utilities not under the control of Owner. 

B. Each other direct contract of Owner under Paragraph 7.01 .A shall provide that the other contractor is 
liable to Owner and Contractor for the reasonable direct delay and disruption costs incurred by 
Contractor as a result of the other contractor's actions or inactions. 

C. Contractor shall be liable to Owner and any other contractor for the reasonable direct delay and 
disruption costs incurred by such other contractor as a result of Contractor's action or inactions. 

ARTICLE 8 - OWNER'S RESPONSIBILITIES 

8.01 Communications to Contractor 

A Except as otherwise provided in these General Conditions, Owner shall issue all communications to 
Contractor through Engineer. 

8.02 Replacement of Engineer 

A In case of termination of the employment of Engineer, Owner shall appoint an engineer to whom 
Contractor makes no reasonable objection, whose status under the Contract Documents shall be that of 
the former Engineer. 

8.03 Furnish Data 

A Owner shall promptly furnish the data required of Owner under the Contract Documents. 

8 .04 Pay When Due 

A Owner shall make payments to Contractor when they are due as provided in Paragraphs 14.02.C and 
14.07.C. 

8.05 Lands and Easements; Reports and Tests 

A. Owner's duties in respect of providing lands and easements and providing engineering surveys to 
establish reference points are set forth in Paragraphs 4.01 and 4.05. Paragraph 4.02 refers to Owner's 
identifying and making available to Contractor copies of reports of explorations and tests of subsurface 
conditions and drawings of physical conditions in or relating to existing surface or subsurface structures 
at or contiguous to the Site that have been utilized by Engineer in preparing the Contract Documents. 
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8.06 Insurance 

A Owner's responsibilities, if any, in respect to purchasing and maintaining liability and property insurance 
are set forth in Article 5. 

8.07 Change Orders 

A Owner is obligated to execute Change Orders as indicated in Paragraph 1 0.03. 

8.08 Inspections, Tests, and Approvals 

A Owner's responsibility in respect to certain inspections, tests, and approvals is set forth in Paragraph 
13.03.8. 

8.09 Limitations on Owner's Responsibilities 

A The Owner shall not supervise, direct, or have control or authority over, nor be responsible for, 
Contractor's means, methods, techniques, sequences, or procedures of construction, or the safety 
precautions and programs incident thereto, or for any failure of Contractor to comply with Laws and 
Regulations applicable to the performance of the Work. Owner will not be responsible for Contractor's 
failure to perform the Work in accordance with the Contract Documents. 

8.1 0 Undisclosed Hazardous Environmental Condition 

A Owner's responsibility in respect to an undisclosed Hazardous Environmental Condition is set forth in 
Paragraph 4.06. 

8.11 Evidence of Financial Arrangements 

A If and to the extent Owner has agreed to furnish Contractor reasonable evidence that financial 
arrangements have been made to satisfy Owner's obligations under the Contract Documents, Owner's 
responsibility in respect thereof will be as set forth in the Supplementary Conditions. 

ARTICLE 9- ENGINEER'S STATUS DURING CONSTRUCTION 

9.01 Owner's Representat;ve 

A Engineer will be Owner's representative during the construction period. The duties and responsibilities 
and the limitations of authority of Engineer as Owner's representative during construction are set forth in 
the Contract Documents and will not be changed without written consent of Owner and Engineer. 

9.02 Visits to Site 

A Engineer will make visits to the Site at intervals appropriate to the various stages of construction as 
Engineer deems necessary in order to observe as an experienced and qualified design professional the 
progress that has been made and the quality of the various aspects of Contractor's executed Work. 
Based on information obtained during such visits and observations, Engineer, for the benefit of Owner, 
will determine, in general, if the Work is proceeding in accordance with the Contract Documents. 
Engineer will not be required to make exhaustive or continuous inspections on the Site to check the 
quality or quantity of the Work. Engineer's efforts will be directed toward providing for Owner a greater 
degree of confidence that the completed Work will conform generally to the Contract Documents. On the 
basis of such visits and observations, Engineer will keep Owner informed of the progress of the Work 
and will endeavor to guard Owner against defective Work. 

B. Engineer's visits and observations are subject to all the limitations on Engineer's authority and 
responsibility set forth in Paragraph 9.09. Particularly, but without limitation, during or as a result of 
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Engineer's visits or observations of Contractor's Work Engineer will not supervise, direct, control, or have 
authority over or be responsible for Contractor's means, methods, techniques, sequences, or procedures 
of construction, or the safety precautions and programs incident thereto, or for any failure of Contractor 
to comply with Laws and Regulations applicable to the performance of the Work. 

9.03 Project Representative 

A. If Owner and Engineer agree, Engineer will furnish a Resident Project Representative to assist Engineer 
in providing more extensive observation of the Work. The authority and responsibilities of any such 
Resident Project Representative and assistants will be as provided in the Supplementary Conditions, and 
limitations on the responsibilities thereof will be as provided in Paragraph 9.09. If Owner designates 
another representative or agent to represent Owner at the Site who is not Engineer's consultant, agent or 
employee, the responsibilities and authority and limitations thereon of such other individual or entity will 
be as provided in the Supplementary Conditions. 

9.04 Authorized Variations in Work 

A. Engineer may authorize minor variations in the Work from the requirements of the Contract Documents 
which do not involve an adjustment in the Contract Price or the Contract Times and are compatible with 
the design concept of the completed Project as a functioning whole as indicated by the Contract 
Documents. These may be accomplished by a Field Order and will be binding on Owner and also on 
Contractor, who shall perform the Work involved promptly. If Owner or Contractor believes that a Field 
Order justifies an adjustment in the Contract Price or Contract Times, or both, and the parties are unable 
to agree on entitlement to or on the amount or extent, if any, of any such adjustment, a Claim may be 
made therefor as provided in Paragraph 10.05. 

9.05 Rejecting Defective Work 

A. Engineer will have authority to reject Work which Engineer believes to be defective, or that Engineer 
believes will not produce a completed Project that conforms to the Contract Documents or that will 
prejudice the integrity of the design concept of the completed Project as a functioning whole as indicated 
by the Contract Documents. Engineer will also have authority to require special inspection or testing of 
the Work as provided in Paragraph 13.04, whether or not the Work is fabricated, installed, or completed. 

9.06 Shop Drawings, Change Orders and Payments 

A. In connection with Engineer's authority, and limitations thereof, as to Shop Drawings and Samples, see 
Paragraph 6.17. 

B. In connection with Engineer's authority, and limitations thereof, as to design calculations and design 
drawings submitted in response to a delegation of professional design services, if any, see Paragraph 
6.21 . 

C. In connection with Engineer's authority as to Change Orders, see Articles 10, 11 , and 12. 

D. In connection with Engineer's authority as to Applications for Payment, see Article 14. 

9 .07 Determinations for Unit Price Work 

A. Engineer will determine the actual quantities and classifications of Unit Price Work performed by 
Contractor. Engineer will review with Contractor the Engineer's preliminary determinations on such 
matters before rendering a written decision thereon (by recommendation of an Application for Payment 
or otherwise). Engineer's written decision thereon will be final and binding (except as modified by 
Engineer to reflect changed factual conditions or more accurate data) upon Owner and Contractor, 
subject to the provisions of Paragraph 10.05. 
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9.08 Decisions on Requirements of Contract Documents and Acceptability of Work 

A Engineer will be the initial interpreter of the requirements of the Contract Documents and judge of the 
acceptability of the Work thereunder. All matters in question and other matters between Owner and 
Contractor arising prior to the date final payment is due relating to the acceptability of the Work, and the 
interpretation of the requirements of the Contract Documents pertaining to the performance of the Work, 
will be referred initially to Engineer in writing within 30 days of the event giving rise to the question. 

B. Engineer will, with reasonable promptness, render a written decision on the issue referred. If Owner or 
Contractor believe that any such decision entitles them to an adjustment in the Contract Price or Contract 
Times or both, a Claim may be made under Paragraph 1 0.05. The date of Engineer's decision shall be 
the date of the event giving rise to the issues referenced for the purposes of Paragraph 10.05.8. 

C. Engineer's written decision on the issue referred will be final and binding on Owner and Contractor, 
subject to the provisions of Paragraph 10.05. 

D. When functioning as interpreter and judge under this Paragraph 9.08, Engineer will not show partiality to 
Owner or Contractor and will not be liable in connection with any interpretation or decision rendered in 
good faith in such capacity. 

9.09 Limitations on Engineer's Authority and Responsibilities 

A Neither Engineer's authority or responsibility under this Article 9 or under any other provision of the 
Contract Documents nor any decision made by Engineer in good faith either to exercise or not exercise 
such authority or responsibility or the undertaking, exercise, or performance of any authority or 
responsibility by Engineer shall create, impose, or give rise to any duty in contract, tort, or otherwise 
owed by Engineer to Contractor, any Subcontractor, any Supplier, any other individual or entity, or to any 
surety for or employee or agent of any of them. · 

B. Engineer will not supervise, direct, control, or have authority over or be responsible for Contractor's 
means, methods, techniques, sequences, or procedures of construction, or the safety precautions and 
programs incident thereto, or for any failure of Contractor to comply with Laws and Regulations 
applicable to the performance of the Work. Engineer will not be responsible for Contractor's failure to 
perform the Work in accordance with the Contract Documents. 

C. Engineer will not be responsible for the acts or omissions of Contractor or of any Subcontractor, any 
Supplier, or of any other individual or entity performing any of the Work. 

D. Engineer's review of the final Application for Payment and accompanying documentation and all 
maintenance and operating instructions, schedules, guarantees, bonds, certificates of inspection, tests 
and approvals, and other documentation required to be delivered by Paragraph 14.07.A will only be to 
determine generally that their content complies with the requirements of, and in the case of certificates of 
inspections, tests, and approvals that the results certified indicate compliance with the Contract 
Documents. 

E. The limitations upon authority and responsibility set forth in this Paragraph 9.09 shall also apply to the 
Resident Project Representative, if any, and assistants, if any. 

ARTICLE 10- CHANGES IN THE WORK; CLAIMS 

10.01 Authorized Changes in the Work 

A Without invalidating the Contract and without notice to any surety, Owner may, subject to written approval 
by Agency at any time or from time to time, order additions, deletions, or revisions in the Work by a 
Change Order, or a Work Change Directive. Upon receipt of any such document, Contractor shall 
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promptly proceed with the Work involved which will be performed under the applicable conditions of the 
Contract Documents (except as otherwise specifically provided). 

B. If Owner and Contractor are unable to agree on entitlement to, or on the amount or exten~ if any, of an 
adjustment in the Contract Price or Contract Times, or both, that should be allowed as a result of a Work 
Change Directive, a Claim may be made therefor as provided in Paragraph 1 0.05. 

10.02 Unauthorized Changes in the Work 

A. Contractor shall not be entitled to an increase in the Contract Price or an extension of the Contract Times 
with respect to any work performed that is not required by the Contract Documents as amended, 
modified, or supplemented as provided in Paragraph 3.04, except in the case of an emergency as 
provided in Paragraph 6.16 or in the case of uncovering Work as provided in Paragraph 13.04.B. 

10.03 Execution of Change Orders 

A. Owner and Contractor shall execute appropriate Change Orders recommended by Engineer covering: 

1. changes in the Work which are: (i) ordered by Owner pursuant to Paragraph 1 0.01 .A, (ii) required 
because of acceptance of defective Work under Paragraph 13.08.A or Owner's correction of 
defective Work under Paragraph 13.09, or (iii) agreed to by the parties; 

2. changes in the Contract Price or Contract Times which are agreed to by the parties, including any 
undisputed sum or amount of time for Work actually performed in accordance with a Work Change 
Directive; and 

3. changes in the Contract Price or Contract Times which embody the substance of any written 
decision rendered by Engineer pursuant to Paragraph 10.05; provided that, in lieu of executing any 
such Change Order, an appeal may be taken from any such decision in accordance with the 
provisions of the Contract Documents and applicable Laws and Regulations, but during any such 
appeal, Contractor shall carry on the Work and adhere to the Progress Schedule as provided in 
Paragraph 6 .18.A. 

10.04 Notification to Surety 

A. If notice of any change affecting the general scope of the Work or the provisions of the Contract 
Documents (including, but not limited to, Contract Price or Contract Times) is required by the provisions 
of any bond to be given to a surety, the giving of any such notice will be Contractor's responsibility. The 
amount of each applicable bond will be adjusted to reflect the effect of any such change. 

10.05 Claims 

A. Engineer's Decision Required: All Claims, except those waived pursuant to Paragraph 14.09, shall be 
referred to the Engineer for decision. A decision by Engineer shall be required as a condition precedent 
to any exercise by Owner or Contractor of any rights or remedies either may otherwise have under the 
Contract Documents or by Laws and Regulations in respect of such Claims. 

B. Notice: Written notice stating the general nature of each Claim shall be delivered by the claimant to 
Engineer and the other party to the Contract promptly (but in no event later than 30 days) after the start 
of the event giving rise thereto. The responsibility to substantiate a Claim shall rest with the party making 
the Claim. Notice of the amount or extent of the Claim, with supporting data shall be delivered to the 
Engineer and the other party to the Contract within 60 days after the start of such event (unless Engineer 
allows additional time for claimant to submit additional or more accurate data in support of such Claim). 
A Claim for an adjustment in Contract Price shall be prepared in accordance with the provisions of 
Paragraph 12.01 .B. A Claim for an adjustment in Contract Time shall be prepared in accordance with the 
provisions of Paragraph 12.02.B. Each Claim shall be accompanied by claimant's written statement that 
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the adjustment claimed is the entire adjustment to which the claimant believes it is entitled as a result of 
said event. The opposing party shall submit any response to Engineer and the claimant within 30 days 
after receipt of the claimant's last submittal (unless Engineer allows additional time). 

C. Engineer's Action: Engineer will review each Claim and, within 30 days after receipt of the last submittal 
of the claimant or the last submittal of the opposing party, if any, take one of the following actions in 
writing: 

1. deny the Claim in whole or in part, 

2. approve the Claim, or 

3. notify the parties that the Engineer is unable to resolve the Claim if, in the Engineer's sole discretion, 
it would be inappropriate for the Engineer to do so. For purposes of further resolution of the Claim, 
such notice shall be deemed a denial. 

D. In the event that Engineer does not take action on a Claim within said 30 days, the Claim shall be 
deemed denied. 

E. Engineer's written action under Paragraph 1 0.05.C or denial pursuant to Paragraphs 1 0.05.C.3 or 
10.05.0 will be final and binding upon Owner and Contractor, unless Owner or Contractor invoke the 
dispute resolution procedure set forth in Article 16 within 30 days of such action or denial. 

F. No Claim for an adjustment in Contract Price or Contract Times will be valid if not submitted in 
accordance with this Paragraph 10.05. 

ARTICLE 11 - COST OF THE WORK; ALLOWANCES; UNIT PRICE WORK 

11 .01 Cost of the Work 

A. Costs Included: The term Cost of the Work means the sum of all costs, except those excluded in 
Paragraph 11.01 .8, necessarily incurred and paid by Contractor in the proper performance of the Work. 
When the value of any Work covered by a Change Order or when a Claim for an adjustment in Contract 
Price is determined on the basis of Cost of the Work, the costs to be reimbursed to Contractor will be 
only those additional or incremental costs required because of the change in the Work or because of the 
event giving rise to the Claim. Except as otherwise may be agreed to in writing by Owner, such costs 
shall be in amounts no higher than those prevailing in the locality of the Project, shall include only the 
following items, and shall not include any of the costs itemized in Paragraph 11.01 .8 . 

1. Payroll costs for employees in the direct employ of Contractor in the performance of the Work under 
schedules of job classifications agreed upon by Owner and Contractor. Such employees shall 
include, without limitation, superintendents, foremen, and other personnel employed full time at the 
Site. Payroll costs for employees not employed full time on the Work shall be apportioned on the 
basis of their time spent on the Work. Payroll costs shall include, but not be limited to, salaries and 
wages plus the cost of fringe benefits, which shall include social security contributions, 
unemployment, excise, and payroll taxes, workers' compensation, health and retirement benefits, 
bonuses, sick leave, vacation and holiday pay applicable thereto. The expenses of performing Work 
outside of regular working hours, on Saturday, Sunday, or legal holidays, shall be included in the 
above to the extent authorized by Owner. 

2. Cost of all materials and equipment furnished and incorporated in the Work, including costs of 
transportation and storage thereof, and Suppliers' field services required in connection therewith. All 
cash discounts shall accrue to Contractor unless Owner deposits funds with Contractor with which to 
make payments, in which case the cash discounts shall accrue to Owner. All trade discounts, 
rebates and refunds and returns from sale of surplus materials and equipment shall accrue to 
Owner, and Contractor shall make provisions so that they may be obtained. 
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3. Payments made by Contractor to Subcontractors for Work performed by Subcontractors. If required 
by Owner, Contractor shall obtain competitive bids from subcontractors acceptable to Owner and 
Contractor and shall deliver such bids to Owner, who will then determine, with the advice of 
Engineer, which bids, if any, will be acceptable. If any subcontract provides that the Subcontractor is 
to be paid on the basis of Cost of the Work plus a fee, the Subcontractor's Cost of the Work and fee 
shall be determined in the same manner as Contractor's Cost of the Work and fee as provided in 
this Paragraph 11 .01 . 

4. Costs of special consultants (including but not limited to Engineers, architects, testing laboratories, 
surveyors, attorneys, and accountants) employed for services specifically related to the Work. 

5. Supplemental costs including the following: 

a. The proportion of necessary transportation, travel, and subsistence expenses of Contractor's 
employees incurred in discharge of duties connected with the Work. 

b. Cost, including transportation and maintenance, of all materials, supplies, equipment, 
machinery, appliances, office, and temporary facilities at the Site, and hand tools not owned by 
the workers, which are consumed in the performance of the Work, and cost, less market value, 
of such items used but not consumed which remain the property of Contractor. 

c. Rentals of all construction equipment and machinery, and the parts thereof whether rented from 
Contractor or others in accordance with rental agreements approved by Owner with the advice 
of Engineer, and the costs of transportation, loading, unloading, assembly, dismantling, and 
removal thereof. All such costs shall be in accordance with the terms of said rental agreements. 
The rental of any such equipment, machinery, or parts shall cease when the use thereof is no 
longer necessary for the Work. 

d. Sales, consumer, use, and other similar taxes related to the Work, and for which Contractor is 
liable, imposed by Laws and Regulations. 

e. Deposits lost for causes other than negligence of Contractor, any Subcontractor, or anyone 
directly or indirectly employed by any of them or for whose acts any of them may be liable, and 
royalty payments and fees for permits and licenses. 

f. Losses and damages (and related expenses) caused by damage to the Work, not compensated 
by insurance or otherwise, sustained by Contractor in connection with the performance of the 
Work (except losses and damages within the deductible amounts of property insurance 
established in accordance with Paragraph 5.06.D), provided such losses and damages have 
resulted from causes other than the negligence of Contractor, any Subcontractor, or anyone 
directly or indirectly employed by any of them or for whose acts any of them may be liable. Such 
losses shall include settlements made with the written consent and approval of Owner. No such 
losses, damages, and expenses shall be included in the Cost of the Work for the purpose of 
determining Contractor's fee. 

g. The cost of utilities, fuel, and sanitary facilities at the Site. 

h. Minor expenses such as telegrams, long distance telephone calls, telephone service at the Site, 
expressages, and similar petty cash items in connection with the Work. 

i. The costs of premiums for all bonds and insurance Contractor is required by the Contract 
Documents to purchase and maintain. 

B. Costs Excluded: The term Cost of the Work shall not include any of the following items: 
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1. Payroll costs and other compensation of Contractor's officers, executives, principals (of partnerships 
and sole proprietorships), general managers, safety managers, engineers, architects, estimators, 
attorneys, auditors, accountants, purchasing and contracting agents, expediters, timekeepers, 
clerks, and other personnel employed by Contractor, whether at the Site or in Contractor's principal 
or branch office for general administration of the Work and not specifically included in the agreed 
upon schedule of job classifications referred to in Paragraph 11.01.A.1 or specifically covered by 
Paragraph 11 .01.A.4, all of which are to be considered administrative costs covered by the 
Contractor's fee. 

2. Expenses of Contractor's principal and branch offices other than Contractor's office at the Site. 

3. Arty part of Contractor's capital expenses, including interest on Contractor's capital employed for the 
Work and charges against Contractor for delinquent payments. 

4. Costs due to the negligence of Contractor, any Subcontractor, or anyone directly or indirectly 
employed by any of them or for whose acts any of them may be liable, including but not limited to, 
the correction of defective Work, disposal of materials or equipment wrongly supplied, and making 
good any damage to property. 

5. Other overhead or general expense costs of any kind and the costs of any item not specifically and 
expressly included in Paragraphs 11 .01 .A and 11.01 .8. 

C. Contractor's Fee: When all the Work is performed on the basis of cost-plus, Contractor's fee shall be 
determined as set forth in the Agreement. When the value of any Work covered by a Change Order or 
when a Claim for an adjustment in Contract Price is determined on the basis of Cost of the Work, 
Contractor's fee shall be determined as set forth in Paragraph 12.01. C. 

D. Documentation: Whenever the Cost of the Work for any purpose is to be determined pursuant to 
Paragraphs 11 .01 .A and 11 .01 .8, Contractor will establish and maintain records thereof in accordance 
with generally accepted accounting practices and submit in a form acceptable to Engineer an itemized 
cost breakdown together with supporting data. 

11 .02 Allowances 

A. It is understood that Contractor has included in the Contract Price all allowances so named in the 
Con.tract Documents and shall cause the Work so covered to be performed for such sums and by such 
persons or entities as may be acceptable to Owner and Engineer. 

B. Cash Allowances 

1. Contractor agrees that 

a. the cash allowances include the cost to Contractor (less any applicable trade discounts) of 
materials and equipment required by the allowances to be delivered at the Site, and all 
applicable taxes; and 

b. Contractor's costs for unloading and handling on the Site, labor, installation, overhead, profit, 
and other expenses contemplated for the cash allowances have been included in the Contract 
Price and not in the allowances, and no demand for additional payment on account of any of the 
foregoing will be valid. 

C. Contingency Allowance 

1. Contractor agrees that a contingency allowance, if any, is for the sole use of Owner to cover 
unanticipated costs. 

EJCDC C-710 Standard General Conditions of the Construction Contract, Funding Agency Edition 
Copyright <C> 2002 National Society of Professional Engineers for EJCDC. All rights reserved. 

00710 - 41 
F:IPROJECTS\2013\2013077\SPECIFICA TIONS\CONTRACT 1 \Front End\Sec0071 0-GeneraiConditions.doc 



D. Prior to final payment, an appropriate Change Order will be issued as recommended by Engineer to 
reflect actual amounts due Contractor on account of Work covered by allowances, and the Contract 
Price shall be correspondingly adjusted. 

11 .03 Unit Price Work 

A Where the Contract Documents provide that all or part of the Work is to be Unit Price Work, initially the 
Contract Price will be deemed to include for all Unit Price Work an amount equal to the sum of the unit 
price for each separately identified item of Unit Price Work times the estimated quantity of each item as 
indicated in the Agreement. 

B. The estimated quantities of items of Unit Price Work are not guaranteed and are solely for the purpose of 
comparison of Bids and determining an initial Contract Price. Determinations of the actual quantities and 
classifications of Unit Price Work performed by Contractor will be made by Engineer subject to the 
provisions of Paragraph 9.07. 

C. Each unit price will be deemed to include an amount considered by Contractor to be adequate to cover 
Contractor's overhead and profit for each separately identified item. 

D. Owner or Contractor may make a Claim for an adjustment in the Contract Price in accordance with 
Paragraph 10.05 if: 

1. the Bid price of a particular item of Unit Price Work amounts to more than 5 percent of the Contract 
Price and the variation in the quantity of that particular item of Unit Price Work performed by 
Contractor differs by more than 25 percent from the estimated quantity of such item indicated in the 
Agreement; and 

2. there is no corresponding adjustment with respect to any other item of Work; and 

3. Contractor believes that Contractor is entitled to an increase in Contract Price as a result of having 
incurred additional expense or Owner believes that Owner is entitled to a decrease in Contract Price 
and the parties are unable to agree as to the amount of any such increase or decrease. 

ARTICLE 12- CHANGE OF CONTRACT PRICE; CHANGE OF CONTRACT TIMES 

12.01 Change of Contract Price 

A The Contract Price may only be changed by a Change Order. Any Claim for an adjustment in the 
Contract Price shall be based on written notice submitted by the party making the Claim to the Engineer 
and the other party to the Contract in accordance with the provisions of Paragraph 1 0.05. 

B. The value of any Work covered by a Change Order or of any Claim for an adjustment in the Contract 
Price will be determined as follows: 

1. where the Work involved is covered by unit prices contained in the Contract Documents, by 
application of such unit prices to the quantities of the items involved (subject to the provisions of 
Paragraph 11 .03); or 

2. where the Work involved is not covered by unit prices contained in the Contract Documents, by a 
mutually agreed lump sum (which may include an allowance for overhead and profit not necessarily 
in accordance with Paragraph 12.01 .C.2); or 

3. where the Work involved is not covered by unit prices contained in the Contract Documents and 
agreement to a lump sum is not reached under Paragraph 12.01.B.2, on the basis of the Cost of the 
Work (determined as provided in Paragraph 11 .01) plus a Contractor's fee for overhead and profit 
(determined as provided in Paragraph 12.01 .C). 
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C. Contractor's Fee: The Contractor's fee for overhead and profit shall be determined as follows: 

1. a mutually acceptable fixed fee; or 

2. if a fixed fee is not agreed upon, then a fee based on the following percentages of the various 
portions of the Cost of the Work: 

a. for costs incurred under Paragraphs 11 .01.A.1 and 11 .01.A.2, the Contractor's fee shall be 15 
percent; 

b. for costs incurred under Paragraph 11 .01.A.3, the Contractor's fee shall be five percent; 

c. where one or more tiers of subcontracts are on the basis of Cost of the Work plus a fee and no 
fixed fee is agreed upon, the intent of Paragraph 12.01 .C.2.a is that the Subcontractor who 
actually performs the Work, at whatever tier, will be paid a fee of 15 percent of the costs incurred 
by such Subcontractor under Paragraphs 11 .01.A.1 and 11 .01.A.2 and that any higher tier 
Subcontractor and Contractor will each be paid a fee of five percent of the amount paid to the 
next lower tier Subcontractor; 

d. no fee shall be payable on the basis of costs itemized under Paragraphs 11 .01.A4, 11 .01.A.5, 
and 11 .01 .B; 

e. the amount of credit to be allowed by Contractor to Owner for any change which results in a net 
decrease in cost will be the amount of the actual net decrease in cost plus a deduction in 
Contractor's fee by an amount equal to five percent of such net decrease; and 

f. when both additions and credits are involved in any one change, the adjustment in Contractor's 
fee shall be computed on the basis of the net change in accordance with Paragraphs 
12.01 .C.2.a through 12.01 .C.2.e, inclusive. 

12.02 Change of Contract Times 

A. The Contract Times may only be changed by a Change Order. Any Claim for an adjustment in the 
Contract Times shall be based on written notice submitted by the party making the Claim to the Engineer 
and the other party to the Contract in accordance with the provisions of Paragraph 1 0.05. 

B. Any adjustment of the Contract Times covered by a Change Order or any Claim for an adjustment in the 
Contract Times will be determined in accordance with the provisions of this Article 12. 

12.03 Delays 

A. Where Contractor is prevented from completing any part of the Work within the Contract Times due to 
delay beyond the control of Contractor, the Contract Times will be extended in an amount equal to the 
time lost due to such delay if a Claim is made therefor as provided in Paragraph 12.02.A. Delays beyond 
the control of Contractor shall include, but not be limited to, acts or neglect by Owner, acts or neglect of 
utility owners or other contractors performing other work as contemplated by Article 7, fires, floods, 
epidemics, abnormal weather conditions, or acts of God. 

B. If Owner, Engineer, or other contractors or utility owners performing other work for Owner as 
contemplated by Article 7, or anyone for whom Owner is responsible, delays, disrupts, or interferes with 
the performance or progress of the Work, then Contractor shall be entitled to an equitable adjustment in 
the Contract Price or the Contract Times, or both. Contractor's entitlement to an adjustment of the 
Contract Times is conditioned on such adjustment being essential to Contractor's ability to complete the 
Work within the Contract Times. 
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C. If Contractor is delayed in the performance or progress of the Work by fire, flood, epidemic, abnormal 
weather conditions, acts of God, acts or failures to act of utility owners not under the control of Owner, or 
other causes not the fault of and beyond control of Owner and Contractor, then Contractor shall be 
entitled to an equitable adjustment in Contract Times, if such adjustment is essential to Contractor's 
ability to complete the Work within the Contract Times. Such an adjustment shall be Contractor's sole 
and exclusive remedy for the delays described in this Paragraph 12.03.8. 

1. delays caused by or within the control of Contractor, or 

D. Owner, Engineer and the Related Entities of each of them shall not be liable to Contractor for any claims, 
costs, losses, or damages (including but not limited to all fees and charges of Engineers, architects, 
attorneys, and other professionals and all court or arbitration or other dispute resolution costs) sustained 
by Contractor on or in connection with any other project or anticipated project 

E. Contractor shall not be entitled to an adjustment in Contract Price or Contract Times for delays within the 
control of Contractor. Delays attributable to and within the control of a Subcontractor or Supplier shall be 
deemed to be delays within the control of Contractor. 

ARTICLE 13- TESTS AND INSPECTIONS; CORRECTION, REMOVAL OR ACCEPTANCE OF DEFECTIVE 
WORK 

13.01 Notice of Defects 

A Prompt notice of all defective Work of which Owner or Engineer has actual knowledge will be given to 
Contractor. All defective Work may be rejected, corrected, or accepted as provided in this Article 13. 

13.02 Access to Work 

A Owner, Engineer, their consultants and other representatives and personnel of Owner, independent 
testing laboratories, and governmental agencies with jurisdictional interests will have access to the Site 
and the Work at reasonable times for their observation, inspecting, and testing. Contractor shall provide 
them proper and safe conditions for such access and advise them of Contractor's Site safety procedures 
and programs so that they may comply therewith as applicable. 

13.03 Tests and Inspections 

A Contractor shall give Engineer timely notice of readiness of the Work for all required inspections, tests, or 
approvals and shall cooperate with inspection and testing personnel to facilitate required inspections or 
tests. 

B. Owner shall employ and pay for the services of an independent testing laboratory to perform all 
inspections, tests, or approvals required by the Contract Documents except: 

1. for inspections, tests, or approvals covered by Paragraphs 13.03.C and 13.03.D below; 

2. that costs incurred in connection with tests or inspections conducted pursuant to Paragraph 13.04.8 
shall be paid as provided in said Paragraph 13.04.C; and 

3. as otherwise specifically provided in the Contract Documents. 

C. If Laws or Regulations of any public body having jurisdiction require any Work (or part thereof) 
specifically to be inspected, tested, or approved by an employee or other representative of such public 
body, Contractor shall assume full responsibility for arranging and obtaining such inspections, tests, or 
approvals, pay all costs in connection therewith, and furnish Engineer the required certificates of 
inspection or approval. 
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D. Contractor shall be responsible for arranging and obtaining and shall pay all costs in connection with any 
inspections, tests, or approvals required for Owner's and Engineer's acceptance of materials or 
equipment to be incorporated in the Work; or acceptance of materials, mix designs, or equipment 
submitted for approval prior to Contractor's purchase thereof for incorporation in the Work. Such 
inspections, tests, or approvals shall be performed by organizations acceptable to Owner and Engineer. 

E. If any Work (or the work of others) that is to be inspected, tested, or approved is covered by Contractor 
without written concurrence of Engineer, it mus~ if requested by Engineer, be uncovered for observation. 

F. Uncovering Work as provided in Paragraph 13.03.E shall be at Contractor's expense unless Contractor 
has given Engineer timely notice of Contractor's intention to cover the same and Engineer has not acted 
with reasonable promptness in response to such notice. 

13.04 Uncovering Worl< 

A. If any Work is covered contrary to the written request of Engineer, it must, if requested by Engineer, be 
uncovered for Engineer's observation and replaced at Contractor's expense. 

B. If Engineer considers it necessary or advisable that covered Work be observed by Engineer or inspected 
or tested by others, Contractor, at Engineer's request, shall uncover, expose, or otherwise make 
available for observation, inspection, or testing as Engineer may require, that portion of the Work in 
question , furnishing all necessary labor, material, and equipment. 

C. If it is found that the uncovered Work is defective, Contractor shall pay all claims, costs, losses, and 
damages (including but not limited to all fees and charges of engineers, architects, attorneys, and other 
professionals and all court or arbitration or other dispute resolution costs) arising out of or relating to such 
uncovering, exposure, observation, inspection, and testing, and of satisfactory replacement or 
reconstruction (including but not limited to all costs of repair or replacement of work of others); and 
Owner shall be entitled to an appropriate decrease in the Contract Price. If the parties are unable to 
agree as to the amount thereof, Owner may make a Claim therefor as provided in Paragraph 10.05. 

D. If, the uncovered Work is not found to be defective, Contractor shall be allowed an increase in the 
Contract Price or an extension of the Contract Times, or both, directly attributable to such uncovering, 
exposure, observation, inspection, testing , replacemen~ and reconstruction. If the parties are unable to 
agree as to the amount or extent thereof, Contractor may make a Claim therefor as provided in 
Paragraph 1 0.05. 

13.05 Owner May Stop the Worl< 

A. If the Work is defective, or Contractor fails to supply sufficient skilled workers or suitable materials or 
equipment, or fails to perform the Work in such a way that the completed Work will conform to the 
Contract Documents, Owner may order Contractor to stop the Work, or any portion thereof, until the 
cause for such order has been eliminated; however, this right of Owner to stop the Work shall not give 
rise to any duty on the part of Owner to exercise this right for the benefit of Contractor, any 
Subcontractor, any Supplier, any other individual or entity, or any surety for, or employee or agent of any 
of them. 

13.06 Correction or Removal of Defective Worl< 

A. Promptly after receipt of notice, Contractor shall correct all defective Work, whether or not fabricated, 
installed, or completed, or, if the Work has been rejected by Engineer, remove it from the Project and 
replace it with Work that is not defective. Contractor shall pay all claims, costs, losses, and damages 
(including but not limited to all fees and charges of engineers, architects, attorneys, and other 
professionals and all court or arbitration or other dispute resolution costs) arising out of or relating to such 
correction or removal (including but not limited to all costs of repair or replacement of work of others). 
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B. When correcting defective Work under the terms of this Paragraph 13.06 or Paragraph 13.07, Contractor 
shall take no action that would void or otherwise impair Owner's special warranty and guarantee, if any, 
on said Work. 

13.07 Correction Period 

A. If within one year after the date of Substantial Completion (or such longer period of time as may be 
prescribed by the terms of any applicable special guarantee required by the Contract Documents) or by 
any specific provision of the Contract Documents, any Work is found to be defective, or if the repair of 
any damages to the land or areas made available for Contractor's use by Owner or permitted by Laws 
and Regulations as contemplated in Paragraph 6.11 .A is found to be defective, Contractor shall 
promptly, without cost to Owner and in accordance with Owner's written instructions: 

1. repair such defective land or areas; or 

2. correct such defective Work; or 

3. if the defective Work has been rejected by Owner, remove it from the Project and replace it with 
Work that is not defective, and 

4. satisfactorily correct or repair or remove and replace any damage to other Work, to the work of 
others or other land or areas resulting therefrom. 

B. If Contractor does not promptly comply with the terms of Owner's written instructions, or in an emergency 
where delay would cause serious risk of loss or damage, Owner may have the defective Work corrected 
or repaired or may have the rejected Work removed and replaced. All claims, costs, losses, and 
damages (including but not limited to all fees and charges of engineers, architects, attorneys, and other 
professionals and all court or arbitration or other d ispute resolution costs) arising out of or relating to such 
correction or repair or such removal and replacement (including but not limited to all costs of repair or 
replacement of work of others) will be paid by Contractor. 

C. In special circumstances where a particular item of equipment is placed in continuous service before 
Substantial Completion of all the Work, the correction period for that item may start to run from an earlier 
date if so provided in the Specifications. 

D. Where defective Work (and damage to other Work resulting therefrom) has been corrected or removed 
and replaced under this Paragraph 13.07, the correction period hereunder with respect to such Work will 
be extended for an additional period of one year after such correction or removal and replacement has 
been satisfactorily completed. 

E. Contractor's obligations under this Paragraph 13.07 are in addition to any other obligation or warranty. 
The provisions of this Paragraph 13.07 shall not be construed as a substitute for or a waiver of the 
provisions of any applicable statute of limitation or repose. 

13.08 Acceptance of Defective Work 

A. If, instead of requiring correction or removal and replacement of defective Work, Owner (and, prior to 
Engineer's recommendation of final payment, Engineer) prefers to accept it, Owner may do so. 
Contractor shall pay all claims, costs, losses, and damages (including but not limited to all fees and 
charges of engineers, architects, attorneys, and other professionals and all court or arbitration or other 
dispute resolution costs) attributable to Owner's evaluation of and determination to accept such defective 
Work (such costs to be approved by Engineer as to reasonableness) and the diminished value of the 
Work to the extent not otherwise paid by Contractor pursuant to this sentence. If any such acceptance 
occurs prior to Engineer's recommendation of final payment, a Change Order will be issued incorporating 
the necessary revisions in the Contract Documents with respect to the Work, and Owner shall be entitled 
to an appropriate decrease in the Contract Price, reflecting the diminished value of Work so accepted. If 
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the parties are unable to agree as to the amount thereof, Owner may make a Claim therefor as provided 
in Paragraph 10.05. If the acceptance occurs after such recommendation, an appropriate amount will be 
paid by Contractor to Owner. 

13.09 Owner May Co"ect Defective Work 

A. If Contractor fails within a reasonable time after written notice from Engineer to correct defective Work or 
to remove and replace rejected Work as required by Engineer in accordance with Paragraph 13.06.A, or 
if Contractor fails to perform the Work in accordance with the Contract Documents, or if Contractor fails 
to comply with any other provision of the Contract Documents, Owner may, after seven days written 
notice to Contractor, correct or remedy any such deficiency. 

B. In exercising the rights and remedies under this Paragraph 13.09, Owner shall proceed expeditiously. In 
connection with such corrective or remedial action, Owner may exclude Contractor from all or part of the 
Site, take possession of all or part of the Work and suspend Contractor's services related thereto, take 
possession of Contractor's tools, appliances, construction equipment and machinery at the Site, and 
incorporate in the Work all materials and equipment stored at the Site or for which Owner has paid 
Contractor but which are stored elsewhere. Contractor shall allow Owner, Owner's representatives, 
agents and employees, Owner's other contractors, and Engineer and Engineer's consultants access to 
the Site to enable Owner to exercise the rights and remedies under this Paragraph. 

C . All claims, costs, losses, and damages (including but not limited to all fees and charges of engineers, 
architects, attorneys, and other professionals and all court or arbitration or other dispute resolution costs) 
incurred or sustained by Owner in exercising the rights and remedies under this Paragraph 13.09 will be 
charged against Contractor, and a Change Order will be issued incorporating the necessary revisions in 
the Contract Documents with respect to the Work; and Owner shall be entitled to an appropriate 
decrease in the Contract Price. If the parties are unable to agree as to the amount of the adjustment, 
Owner may make a Claim therefor as provided in Paragraph 10.05. Such claims, costs, losses and 
damages will include but not be limited to all costs of repair, or replacement of work of others destroyed 
or damaged by correction, removal, or replacement of Contractor's defective Work. 

D. Contractor shall not be allowed an extension of the Contract Times because of any delay in the 
performance of the Work attributable to the exercise by Owner of Owner's rights and remedies under this 
Paragraph 13.09. 

ARTICLE 14- PAYMENTS TO CONTRACTOR AND COMPLETION 

14.01 Schedule of Values 

A. The Schedule of Values established as provided in Paragraph 2.07.A will serve as the basis for progress 
payments and will be incorporated into a form of Application for Payment acceptable to Engineer. 
Progress payments on account of Unit Price Work will be based on the number of units completed. 

14.02 Progress Payments 

A. Applications for Payments 

1. At least 20 days before the date established in the Agreement for each progress payment (but not 
more often than once a month), Contractor shall submit to Engineer for review an Application for 
Payment filled out and signed by Contractor covering the Work completed as of the date of the 
Application and accompanied by such supporting documentation as is required by the Contract 
Documents. If payment is requested on the basis of materials and equipment not incorporated in the 
Work but delivered and suitably stored at the Site or at another location agreed to in writing, the 
Application for Payment shall also be accompanied by a bill of sale, invoice, or other documentation 
warranting that Owner has received the materials and equipment free and clear of all Liens and 
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evidence that the materials and equipment are covered by appropriate property insurance or other 
arrangements to protect Owner's interest therein, all of which must be satisfactory to Owner. 

2. Beginning with the second Application for Payment, each Application shall include an affidavit of 
Contractor stating that all previous progress payments received on account of the Work have been 
applied on account to discharge Contractor's legitimate obligations associated with prior Applications 
for Payment. 

3. The amount of retainage with respect to progress payments will be as stipulated in the Agreement. 

B. Review of Applications 

1. Engineer will, within 10 days after receipt of each Application for Payment, either indicate in writing a 
recommendation of payment and present the Application to Owner or return the Application to 
Contractor indicating in writing Engineer's reasons for refusing to recommend payment. In the latter 
case, Contractor may make the necessary corrections and resubmit the Application. 

2. Engineer's recommendation of any payment requested in an Application for Payment will constitute a 
representation by Engineer to Owner, based on Engineer's observations on the Site of the executed 
Work as an experienced and qualified design professional and on Engineer's review of the 
Application for Payment and the accompanying data and schedules, that to the best of Engineer's 
knowledge, information and belief: · 

a. the Work has progressed to the point indicated; 

b. the quality of the Work is generally in accordance with the Contract Documents (subject to an 
evaluation of the Work as a functioning whole prior to or upon Substantial Completion, to the 
results of any subsequent tests called for in the Contract Documents, to a final determination of 
quantities and classifications for Unit Price Work under Paragraph 9.07, and to any other 
qualifications stated in the recommendation); and 

c. the conditions precedent to Contractor's being entitled to such payment appear to have been 
fulfilled in so far as it is Engineer's responsibility to observe the Work. 

3. By recommending any such payment Engineer will not thereby be deemed to have represented that: 

a. inspections made to check the quality or the quantity of the Work as it has been performed have 
been exhaustive, extended to every aspect of the Work in progress, or involved detailed 
inspections of the Work beyond the responsibilities specifically assigned to Engineer in the 
Contract Documents; or 

b. that there may not be other matters or issues between the parties that might entitle Contractor to 
be paid additionally by Owner or entitle Owner to withhold payment to Contractor. 

4. Neither Engineer's review of Contractor's Work for the purposes of recommending payments nor 
Engineer's recommendation of any payment, including final payment, will impose responsibility on 
Engineer: 

a. to supervise, direct, or control the Work, or 

b. for the means, methods, techniques, sequences, or procedures of construction, or the safety 
precautions and programs incident thereto, or 

c. for Contractor's failure to comply with Laws and Regulations applicable to Contractor's 
performance of the Work, or 
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d. to make any examination to ascertain how or for what purposes Contractor has used the 
moneys paid on account of the Contract Price, or 

e. to determine that title to any of the Work, materials, or equipment has passed to Owner free and 
clear of ~my Liens. 

5. Engineer may refuse to recommend the whole or any part of any payment if, in Engineer's opinion, it 
would be incorrect to make the representations to Owner stated in Paragraph 14.02.8.2. Engineer 
may also refuse to recommend any such payment or, because of subsequently discovered evidence 
or the results of subsequent inspections or tests, revise or revoke any such payment 
recommendation previously made, to such extent as may be necessary in Engineer's opinion to 
protect Owner from loss because: 

a. the Work is defective, or completed Work has been damaged, requiring correction or 
replacement; 

b. the Contract Price has been reduced by Change Orders; 

c. Owner has been required to correct defective Work or complete Work in accordance with 
Paragraph 13.09; or 

d. Engineer has actual knowledge of the occurrence of any of the events enumerated in Paragraph 
15.02.A. 

C. Payment Becomes Due 

1. Ten days after presentation of the Application for Payment to Owner with Engineer's 
recommendation, the amount recommended will (subject to the provisions of Paragraph 14.02.0 ) 
become due, and when due will be paid by Owner to Contractor. 

D. Reduction in Payment 

1. Owner may refuse to make payment of the full amount recommended by Engineer because: 

a. claims have been made against Owner on account of Contractor's performance or furnishing of 
the Work; 

b. Liens have been filed in connection with the Work, except where Contractor has delivered a 
specific bond satisfactory to Owner to secure the satisfaction and discharge of such Liens; 

c. the Contractor's performance or furnishing of the Work is inconsistent with funding Agency 
requirements; 

d. there are other items entitling Owner to a set-off against the amount recommended; or 

e. Owner has actual knowledge of the occurrence of any of the events enumerated in Paragraphs 
14.02.8.5.a through 14.02.8.5.c or Paragraph 15.02.A. 

2. If Owner refuses to make payment of the full amount recommended by Engineer, Owner will give 
Contractor immediate written notice (with a copy to Engineer) stating the reasons for such action and 
promptly pay Contractor any amount remaining after deduction of the amount so withheld. Owner 
shall promptly pay Contractor the amount so withheld, or any adjustment thereto agreed to by Owner 
and Contractor, when Contractor corrects to Owner's satisfaction the reasons for such action. 

3. If it is subsequently determined that Owner's refusal of payment was not justified, the amount 
wrongfully withheld shall be treated as an amount due as determined by Paragraph 14.02.C.1. 
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14.03 Contractor's Warranty of Title 

A Contractor warrants and guarantees that title to all Work, materials, and equipment covered by any 
Application for Paymen~ whether incorporated in the Project or not, will pass to Owner no later than the 
time of payment free and clear of all Liens. 

14.04 Substantial Completion 

A When Contractor considers the entire Work ready for its intended use Contractor shall notify Owner and 
Engineer in writing that the entire Work is substantially complete (except for items specifically listed by 
Contractor as incomplete) and request that Engineer issue a certificate of Substantial Completion. 

B. Promptly after Contractor's notification, Owner, Agency, Contractor, and Engineer shall make a prefinal 
inspection of the Work to determine the status of completion. If Engineer does not consider the Work 
substantially complete, Engineer will notify Contractor in writing giving the reasons therefor. 

C. If Engineer considers the Work substantially complete, Engineer will deliver to Owner a tentative 
certificate of Substantial Completion which shall fix the date of Substantial Completion. There shall be 
attached to the certificate a tentative list of items to be completed or corrected before final payment. 
Owner shall have seven days after receipt of the tentative certificate during which to make written 
objection to Engineer as to any provisions of the certificate or attached list. If, after considering such 
objections, Engineer concludes that the Work is not substantially complete, Engineer will within 14 days 
after submission of the tentative certificate to Owner notify Contractor in writing, stating the reasons 
therefor. If, after consideration of Owner's objections, Engineer considers the Work substantially 
complete, Engineer will within said 14 days execute and deliver to Owner and Contractor a definitive 
certificate of Substantial Completion (with a revised tentative list of items to be completed or corrected) 
reflecting such changes from the tentative certificate as Engineer believes justified after consideration of 
any objections from Owner. 

D. At the time of delivery of the tentative certificate of Substantial Completion, Engineer will deliver to Owner 
and Contractor a written recommendation as to division of responsibilities pending final payment 
between Owner and Contractor with respect to security, operation, safety, and protection of the Work, 
maintenance, heat, utilities, insurance, and warranties and guarantees. Unless Owner and Contractor 
agree otherwise in writing and so inform Engineer in writing prior to Engineer's issuing the definitive 
certificate of Substantial Completion, Engineer's aforesaid recommendation will be binding on Owner and 
Contractor until final payment. 

E. Owner shall have the right to exclude Contractor from the Site after the date of Substantial Completion 
subject to allowing Contractor reasonable access to complete or correct items on the tentative list. 

14.05 Partial Utilization 

A Prior to Substantial Completion of all the Work, Owner may use or occupy any substantially completed 
part of the Work which has specifically been identified in the Contract Documents, or which Owner, 
Engineer, and Contractor agree constitutes a separately functioning and usable part of the Work that can 
be used by Owner for its intended purpose without significant interference with Contractor's performance 
of the remainder of the Work, subject to the following conditions. 

1. Owner at any time may request Contractor in writing to permit Owner to use or occupy any such part 
of the Work which Owner believes to be ready for its intended use and substantially complete. If and 
when Contractor agrees that such part of the Work is substantially complete, Contractor will certify to 
Owner and Engineer that such part of the Work is substantially complete and request Engineer to 
issue a certificate of Substantial Completion for that part of the Work. 
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2. Contractor at any time may notify Owner and Engineer in writing that Contractor considers any such 
part of the Work ready for its intended use and substantially complete and request Engineer to issue 
a certificate of Substantial Completion for that part of the Work. 

3. Within a reasonable time after either such request, Owner, Contractor, and Engineer shall make an 
inspection of that part of the Work to determine its status of completion. If Engineer does not 
consider that part of the Work to be substantially complete, Engineer will notify Owner and 
Contractor in writing giving the reasons therefor. If Engineer considers that part of the Work to be 
substantially complete, the provisions of Paragraph 14.04 will apply with respect to certification of 
Substantial Completion of that part of the Work and the division of responsibility in respect thereof 
and access thereto. 

4. No use or occupancy or separate operation of part of the Work may occur prior to compliance with 
the requirements of Paragraph 5.10 regarding property insurance. 

14.06 Finallnspection 

A Upon written notice from Contractor that the entire Work or an agreed portion thereof is complete, 
Engineer will promptly make a final inspection with Owner, Agency, and Contractor and will notify 
Contractor in writing of all particulars in which this inspection reveals that the Work is incomplete or 
defective. Contractor shall immediately take such measures as are necessary to complete such Work or 
remedy such deficiencies. 

14.07 Final Payment 

A Application for Payment 

1. After Contractor has, in the opinion of Engineer, satisfactorily completed all corrections identified 
during the final inspection and has delivered, in accordance with the Contract Documents, all 
maintenance and operating instructions, schedules, guarantees, bonds, certificates or other 
evidence of insurance certificates of inspection, marked-up record documents (as provided in 
Paragraph 6.12), and other documents, Contractor may make application for final payment following 
the procedure for progress payments. 

2. The final Application for Payment shall be accompanied (except as previously delivered) by: 

a. all documentation called for in the Contract Documents, including but not limited to the evidence 
of insurance required by Paragraph 5.04.8.7; 

b. consent of the surety, if any, to final payment; 

c. a list of all Claims against Owner that Contractor believes are unsettled; and 

d. complete and legally effective releases or waivers (satisfactory to Owner) of all Lien rights arising 
out of or Liens filed in connection with the Work. 

3. In lieu of the releases or waivers of Liens specified in Paragraph 14.07.A.2 and as approved by 
Owner, Contractor may furnish receipts or releases in full and an affidavit of Contractor that (i) the 
releases and receipts include all labor, services, material, and equipment for which a Lien could be 
filed; and (ii) all payrolls, material and equipment bills, and other indebtedness connected with the 
Work for which Owner or Owner's property might in any way be responsible have been paid or 
otherwise satisfied. If any Subcontractor or Supplier fails to furnish such a release or receipt in full, 
Contractor may furnish a bond or other collateral satisfactory to Owner to indemnify Owner against 
any Lien. 

B. Engineer's Review of Application and Acceptance 
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1. If, on the basis of Engineer's observation of the Worl< during construction and final inspection, and 
Engineer's review of the final Application for Payment and accompanying documentation as required 
by the Contract Documents, Engineer is satisfied that the Worl< has been completed and 
Contractor's other obligations under the Contract Documents have been fulfilled, Engineer will , within 
ten days after receipt of the final Application for Payment, indicate in writing Engineer's 
recommendation of payment and present the Application for Payment to Owner for payment. At the 
same time Engineer will also give written notice to Owner and Contractor that the Worl< is acceptable 
subject to the provisions of Paragraph 14.09. Otherwise, Engineer will return the Application for 
Payment to Contractor, indicating in writing the reasons for refusing to recommend final payment, in 
which case Contractor shall make the necessary corrections and resubmit the Application for 
Payment. 

C. Payment Becomes Due 

1. Thirty days after the presentation to Owner of the Application for Payment and accompanying 
documentation, the amount recommended by Engineer, less any sum Owner is entitled to set off 
against Engineer's recommendation, including but not limited to liquidated damages, will become 
due and will be paid by Owner to Contractor. 

14.08 Final Completion Delayed 

A. If, through no fault of Contractor, final completion of the Worl< is significantly delayed, and if Engineer so 
confirms, Owner shall, upon receipt of Contractor's final Application for Payment (for Worl< fully 
completed and accepted) and recommendation of Engineer, and without terminating the Contract, make 
payment of the balance due for that portion of the Worl< fully completed and accepted. If the remaining 
balance to be held by Owner for Worl< not fully completed or corrected is less than the retainage 
stipulated in the Agreement, and if bonds have been furnished as required in Paragraph 5.01 , the written 
consent of the surety to the payment of the balance due for that portion of the Worl< fully completed and 
accepted shall be submitted by Contractor to Engineer with the Application for such payment. Such 
payment shall be made under the terms and conditions governing final payment, except that it shall not 
constitute a waiver of Claims. The remaining balance of any sum included in the final Application for 
Payment but held by OWNER for Worl< not fully completed and accepted will become due when the 
Work is fully completed and accepted. 

14.09 Waiver of Claims 

A. The making and acceptance of final payment will constitute: 

1. a waiver of all Claims by Owner against Contractor, except Claims arising from unsettled Liens, from 
defective Worl< appearing after final inspection pursuant to Paragraph 14.06, from failure to comply 
with the Contract Documents or the terms of any special guarantees specified therein, or from 
Contractor's continuing obligations under the Contract Documents; and 

2. a waiver of all Claims by Contractor against Owner other than those previously made in accordance 
with the requirements herein and expressly acknowledged by Owner in writing as stilt unsettled. 

ARTICLE 15- SUSPENSION OF WORK AND TERMINATION 

15.01 Owner May Suspend Work 

A. At any time and without cause, Owner may suspend the Worl< or any portion thereof for a period of not 
more than 90 consecutive days by notice in writing to Contractor and Engineer which will fix the date on 
which Worl< will be resumed. Contractor shall resume the Worl< on the date so fixed. Contractor shall be 
granted an adjustment in the Contract Price or an extension of the Contract Times, or both, directly 
attributable to any such suspension if Contractor makes a Claim therefor as provided in Paragraph 
10.05. 
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15.02 Owner May Terminate for Cause 

A The occurrence of any one or more of the following events will justify termination for cause: 

1. Contractor's persistent failure to perform the Work in accordance with the Contract Documents 
(including, but not limited to, failure to supply sufficient skilled workers or suitable materials or 
equipment or failure to adhere to the Progress Schedule established under Paragraph 2.07 as 
adjusted from time to time pursuant to Paragraph 6.04); 

2. Contractor's disregard of Laws or Regulations of any public body having jurisdiction; 

3. Contractor's disregard of the authority of Engineer; or 

4. Contractor's violation in any substantial way of any provisions of the Contract Documents. 

B. If one or more of the events identified in Paragraph 15.02.A occur, Owner may, after giving Contractor 
(and surety) seven days written notice of its intent to terminate the services of Contractor: 

1. exclude Contractor from the Site, and take possession of the Work and of all Contractor's tools, 
appliances, construction equipment, and machinery at the Site, and use the same to the full extent 
they could be used by Contractor (without liability to Contractor for trespass or conversion), 

2. incorporate in the Work all materials and equipment stored at the Site or for which Owner has paid 
Contractor but which are stored elsewhere, and 

3. complete the Work as Owner may deem expedient. 

C. If Owner proceeds as provided in Paragraph 15.02.8, Contractor shall not be entitled to receive any 
further payment until the Work is completed. If the unpaid balance of the Contract Price exceeds all 
claims, costs, losses, and damages (including but not limited to all fees and charges of engineers, 
architects, attorneys, and other professionals and all court or arbitration or other dispute resolution costs) 
sustained by Owner arising out of or relating to completing the Work, such excess will be paid to 
Contractor. If such claims, costs, losses, and damages exceed such unpaid balance, Contractor shall 
pay the difference to Owner. Such claims, costs, losses, and damages incurred by Owner will be 
reviewed by Engineer as to their reasonableness and, when so approved by Engineer, incorporated in a 
Change Order. When exercising any rights or remedies under this Paragraph Owner shall not be 
required to obtain the lowest price for the Work performed. 

D. Notwithstanding Paragraphs 15.02.8 and 15.02.C, Contractor's services will not be terminated if 
Contractor begins within seven days of receipt of notice of intent to terminate to correct its failure to 
perform and proceeds diligently to cure such failure within no more than 30 days of receipt of said notice. 

E. Where Contractor's services have been so terminated by Owner, the termination will not affect any rights 
or remedies of Owner against Contractor then existing or which may thereafter accrue. Any retention or 
payment of moneys due Contractor by Owner will not release Contractor from liability. 

F. If and to the extent that Contractor has provided a performance bond under the provisions of Paragraph 
5.01.A, the termination procedures of that bond shall supersede the provisions of Paragraphs 15.02.8, 
and 15.02.C. 

15.03 Owner May Terminate For Convenience 

A Upon seven days written notice to Contractor and Engineer, Owner may, without cause and without 
prejudice to any other right or remedy of Owner, terminate the Contract. In such case, Contractor shall 
be paid for (without duplication of any items): 
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1. completed and acceptable Work executed in accordance with the Contract Documents prior to the 
effective date of termination, including fair and reasonable sums for overhead and profit on such 
Work; 

2. expenses sustained prior to the effective date of termination in performing services and furnishing 
labor, materials, or equipment as required by the Contract Documents in connection with 
uncompleted Work, plus fair and reasonable sums for overhead and profit on such expenses; 

3. all claims, costs, losses, and damages (including but not limited to all fees and charges of engineers, 
architects, attorneys, and other professionals and all court or arbitration or other dispute resolution 
costs) incurred in settlement of terminated contracts with Subcontractors, Suppliers, and others; and 

4. reasonable expenses directly attributable to termination. 

B. Contractor shall not be paid on account of loss of anticipated profits or revenue or other economic loss 
arising out of or resulting from such termination. 

15.04 Contractor May Stop Work or Terminate 

A. If, through no act or fault of Contractor, (i) the Work is suspended for more than 90 consecutive days by 
Owner or under an order of court or other public authority, or (ii) Engineer fails to act on any Application 
for Payment within 30 days after it is submitted, or (iii) Owner fails for 30 days to pay Contractor any sum 
finally determined to be due, then Contractor may, upon seven days written notice to Owner and 
Engineer, and provided Owner or Engineer do not remedy such suspension or failure within that time, 
terminate the Contract and recover from Owner payment on the same terms as provided in Paragraph 
15.03. 

B. In lieu of terminating the Contract and without prejudice to any other right or remedy, if Engineer has 
failed to act on an Application for Payment within 30 days after it is submitted, or Owner has failed for 30 
days to pay Contractor any sum finally determined to be due, Contractor may, seven days after written 
notice to Owner and Engineer, stop the Work until payment is made of all such amounts due Contractor, 
including interest thereon. The provisions of this Paragraph 15.04 are not intended to preclude 
Contractor from making a Claim under Paragraph 10.05 for an adjustment in Contract Price or Contract 
Times or otherwise for expenses or damage directly attributable to Contractor's stopping the Work as 
permitted by this Paragraph. 

ARTICLE 16- DISPUTE RESOLUTION 

16.01 Methods and Procedures 

A. Owner and Contractor may mutually request mediation of any Claim submitted to Engineer for a decision 
under Paragraph 10.05 before such decision becomes final and binding. The mediation will be governed 
by the Construction Industry Mediation Rules of the American Arbitration Association in effect as of the 
Effective Date of the Agreement. The request for mediation shall be submitted in writing to the American 
Arbitration Association. Timely submission of the request shall stay the effect of Paragraph 10.05.E. 

B. Owner and Contractor shall participate in the mediation process in good faith. The process hall be 
concluded within 60 days of filing of the request. The date of termination of the mediation shall be 
determined by application of the mediation rules referenced above. 

C. If the claim is not resolved by mediation, Engineer's action under Paragraph 10.05.C or a denial pursuant 
to Paragraphs 10.05.C.3 or 10.05.D shall become final and binding 30 days after termination of the 
mediation unless, within that time period, Owner or Contractor. 

1. elects in writing to invoke any dispute resolution process provided for in the Supplementary 
Conditions, or 
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2. agrees with the other party to submit the Claim to another dispute resolution process, or 

3. gives written notice to the other party of their intent to submit the Claim to a court of competent 
jurisdiction. 

ARTICLE 17- MISCELLANEOUS 

17.01 Giving Notice 

A. Whenever any provision of the Contract Documents requires the giving of written notice, it will be 
deemed to have been validly given if: 

1. delivered in person to the individual or to a member of the firm or to an officer of the corporation for 
whom it is intended, or 

2. delivered at or sent by registered or certified mail, postage prepaid, to the last business address 
known to the giver of the notice. 

17.02 Computation of Times 

A. When any period of time is referred to in the Contract Documents by days, it will be computed to exclude 
the first and include the last day of such period. If the last day of any such period falls on a Saturday or 
Sunday or on a day made a legal holiday by the law of the applicable jurisdiction, such day will be omitted 
from the computation. 

17.03 Cumulative Remedies 

A. The duties and obligations imposed by these General Conditions and the rights and remedies available 
hereunder to the parties hereto are in addition to, and are not to be construed in any way as a limitation 
of, any rights and remedies available to any or all of them which are otherwise imposed or available by 
Laws or Regulations, by special warranty or guarantee, or by other provisions of the Contract 
Documents. The provisions of this Paragraph will be as effective as if repeated specifically in the 
Contract Documents in connection with each particular duty, obligation, right, and remedy to which they 
apply. 

17.04 Survival of Obligations 

A. All representations, indemnifications, warranties, and guarantees made in, required by, or given in 
accordance with the Contract Documents, as well as all continuing obligations indicated in the Contract 
Documents, will survive final payment, completion, and acceptance of the Work or termination or 
completion of the Contract or termination of the services of Contractor. 

17.05 Controlling Law 

A. This Contract is to be governed by the law of the state in which the Project is located. 

17.06 Headings 

A. Article and paragraph headings are inserted for convenience only and do not constitute parts of these 
General Conditions. 
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ARTICLE 18- FEDERAL REQUIREMENTS 

18.01 Agency Not a Party 

A. This Contract is expected to be funded in part with funds provided by Agency. Neither Agency, nor any of 
its departments, entities, or employees is a party to this Contract. 

18.02 Contract Approval 

A. Owner and Contractor will furnish Owner's attorney such evidence as required so that Owner's attorney 
can complete and execute the following "Certificate of Owner's Attorney" (Exhibit GC-A) before Owner 
submits the executed Contract Documents to Agency for approval. 

B. Concurrence by Agency in the award of the Contract is required before the Contract is effective. 

18.03 Conflict of Interest 

A. Contractor may not knowingly contract with a supplier or manufacturer if the individual or entity who 
prepared the plans and specifications has a corporate or financial affiliation with the supplier or 
manufacturer. 

B. Owner's officers, employees, or agents shall not engage in the award or administration of this Contract if 
a conflict of interest, real or apparent, would be involved. Such a conflict would arise when: (i) the 
employee, officer or agen~ (ii) any member of their immediate family; (iii) their partner or (iv) an 
organization that employs, or is about to employ, any of the above, has a financial interest in Contractor. 
Owner's officers, employees, or agents shall neither solicit nor accept gratuities, favors or anything of 
monetary value from Contractor or subcontractors. 

18.04 Gratuities 

A. If Owner finds after a notice and hearing that Contractor, or any of Contractor's agents or 
representatives, offered or gave gratuities (in the form of entertainment, gifts, or otherwise) to any official, 
employee, or agent of Owner or Agency in an attempt to secure this Contract or favorable treatment in 
awarding, amending, or making any determinations related to the performance of this Contract, Owner 
may, by written notice to Contractor, terminate this Contract. Owner may also pursue other rights and 
remedies that the law or this Contract provides. However, the existence of the facts on which Owner 
bases such findings shall be an issue and may be reviewed in proceedings under the dispute resolution 
provisions of this Contract. 

B. In the event this Contract is terminated as provided in paragraph 18.04.A, Owner may pursue the same 
remedies against Contractor as it could pursue in the event of a breach of this Contract by Contractor. As 
a penalty, in addition to any other damages to which it may be entitled by law, Owner may pursue 
exemplary damages in an amount (as determined by Owner) which shall not be less than three nor more 
than ten times the costs Contractor incurs in providing any such gratuities to any such officer or 
employee. 

18.05 Audit and Access to Records 

A. For all negotiated contracts and negotiated modifications (except those of $10,000 or less}, Owner, 
Agency, the Comptroller General, or any of their duly authorized representatives, shall have access to 
any books, documents, papers, and records of the Contractor, which are pertinent to the Contract, for the 
purpose of making audits, examinations, excerpts and transcriptions. Contractor shall maintain all 
required records for three years after final payment is made and all other pending matters are closed. 
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18.06 Small, Minority and Women 's Businesses 

A If Contractor intends to let any subcontracts for a portion of the work, Contractor shall take affirmative 
steps to assure that small, minority and women's businesses are used when possible as sources of 
supplies, equipment, construction, and services. Affirmative steps shall consist of: (1) including qualified 
small, minority and women's businesses on solicitation lists; (2) assuring that small, minority and 
women's businesses a~e solicited whenever they are potential sources; (3) dividing total requirements 
when economically feasible, into small tasks or quantities to permit maximum participation of small, 
minority, and women's businesses; (4) establishing delivery schedules, where the requirements of the 
work permit, which will encourage participation by small, minority and women's businesses; (5) using the 
services and assistance of the Small Business Administration and the Minority Business Development 
Agency of the U.S. Department of Commerce; (6) requiring each party to a subcontract to take the 
affirmative steps of this section; and (7) Contractor is encouraged to procure goods and services from 
labor surplus area firms. 

18.07 A'nti-Kickback 

A Contractor shall comply with the Copeland Anti-Kickback Act (18 USC 874 and 40 USC 276c) as 
supplemented by Department of Labor regulations (29 CFR Part 3, "Contractors and Subcontractors on 
Public Buildings or Public Works Financed in Whole or in Part by Loans or Grants of the United States"). 
The Act provides that Contractor or subcontractor shall be prohibited from inducing, by any means, any 
person employed in the construction, completion, or repair of public facilities, to give up any part of the 
compensation to which they are otherwise entitled. Owner shall report all suspected or reported violations 
to Agency. 

18.08 Clean Air and Pollution Control Acts 

A If this Contract exceeds $100,000, Contractor shall comply with all applicable standards, orders or 
regulations issued pursuant to the Clean Air Act (42 USC 7401 et seq.) and the Federal Water Pollution 
Control Act as amended (33 USC 1251 et seq.). Contractor will report violations to the Agency and the 
Regional Office of the EPA 

18.09 State Energy Policy 

A Contractor shall comply with the Energy Policy and Conservation Act (P.L. 94-163). Mandatory standards 
and policies relating to energy efficiency, contained in any applicable State Energy Conservation Plan, 
shall be utilized. 

18.10 Equal Opportunity Requirements 

A If this Contract exceeds $10,000, Contractor shall comply with Executive Order 11246, "Equal 
Employment Opportunity," as amended by Executive Order 11375, "Amending Executive Order 11246 
Relating to Equal Employment Opportunity," and as supplemented by regulations at 41 CFR part 60, 
"Office of Federal Contract Compliance Programs, Equal Employment Opportunity, Department of 
Labor." 

B. Contractor's compliance with Executive Order 11246 shall be based on its implementation of the Equal 
Opportunity Clause, specific affirmative active obligations required by the Standard Federal Equal 
Employment Opportunity Construction Contract Specifications, as set forth in 41 CFR Part 60-4 and its 
efforts to meet the goals established for the geographical area where the Contract is to be performed. 
The hours of minority and female employment and training must be substantially uniform throughout the 
length of the Contract, and in each trade, and Contractor shall make a good faith effort to employ 
minorities and women evenly on each of its projects. The transfer of minority or female employees or 
trainees from Contractor to Contractor or from project to project for the sole purpose of meeting 
Contractor's goals shall be a violation of the Contract, the Executive Order, and the regulations in 41 
CFR Part 60-4. Compliance with the goals will be measured against the total work hours performed. 
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C. Contractor shall provide written notification to the Director of the Office of Federal Contract Compliance 
Programs within 10 working days of award of any construction subcontract in excess of $10,000 at any 
tier for construction work under the Contract resulting from this solicitation. The notification shall list the 
name, address, and telephone number of the subcontractor; employer identification number; estimated 
dollar amount of subcontract; estimated starting and completion dates of the subcontract; and the 
geographical area in which the Contract is to be performed. 

18.11 Restrictions on Lobbying 

A Contractor and each subcontractor shall comply with Restrictions on Lobbying (Public Law 101 -121, 
Section 319) as supplemented by applicable Agency regulations. This Law applies to the recipients of 
contracts and subcontracts that exceed $100,000 at any tier under a Federal loan that exceeds $150,000 
or a Federal grant that exceeds $100,000. If applicable, Contractor must complete a certification form on 
lobbying activities related to a specific Federal loan or grant that is a funding source for this Contract. 
Each tier certifies to the tier above that it will not and has not used Federal appropriated funds to pay any 
person or organization for influencing or attempting to influence an officer or employee of any agency, a 
member of Congress, or an employee of a member of Congress in connection with obtaining any 
Federal contract, grant, or any other award covered by 31 USC 1352. Each tier shall disclose any 
lobbying with non-Federal funds that takes place in connection with obtaining any Federal award. 
Certifications and disclosures are forwarded from tier to tier up to the Owner. Necessary certification and 
disclosure forms shall be provided by Owner. 

18.12 Environmental Requirements 

A When constructing a project involving trenching and/or other related earth excavations, Contractor shall 
comply with the following environmental constraints: 

1. Wetlands - When disposing of excess, spoil, or other construction materials on public or private 
property, Contractor shall not fill in or otherwise convert wetlands. 

2. Floodplains - When disposing of excess, spoil, or other construction materials on public or private 
property, Contractor shall not fill in or otherwise convert 1 00 year floodplain areas delineated on the 
latest Federal Emergency Management Agency Floodplain Maps, or other appropriate maps, i.e., 
alluvial soils on NRCS Soil Survey Maps. 

3. Historic Preservation - Any excavation by Contractor that uncovers an historical or archaeological 
artifact shall be immediately reported to Owner and a representative of Agency. Construction shall 
be temporarily halted pending the notification process and further directions issued by Agency after 
consultation with the State Historic Preservation Officer (SHPO). 

4 . Endangered Species - Contractor shall comply with the Endangered Species Act, which provides for 
the protection of endangered and/or threatened species and critical habitat. Should any evidence of 
the presence of endangered and/or threatened species or their critical habitat be brought to the 
attention of Contractor, Contractor will immediately report this evidence to Owner and a 
representative of Agency. Construction shall be temporarily halted pending the notification process 
and further directions issued by Agency after consultation with the U.S. Fish and W ildlife Service. 
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EXHIBIT GC-A 

Certificate of Owner's Attorney 

I, the undersigned, , the duly authorized and acting legal 
representative of--------------------------' do hereby certify as 
follows: 

I have examined the attached Contract(s) and performance and payment bond(s) and the manner of execution 
thereof, and I am of the opinion that each of the aforesaid agreements is adequate and has been duly executed by 
the proper parties thereto acting through their duly authorized representatives; that said representatives have full 
power and authority to execute said agreements on behalf of the respective parties named thereon; and that the 
foregoing agreements constitute valid and legally binding obligations upon the parties executing the same in 
accordance with the terms, conditions, and provisions thereof. 

Date:------------
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SECTION 00800 
SUPPLEMENTARY CONDITIONS 

These Supplementary Conditions amend or supplement the Standard General Conditions of the 
Construction Contract Funding Agency Edition (No. C-71 0, 2002 Edition) and other provisions of 
the Contract Documents as indicated below. All provisions that are not so amended or 
supplemented remain in full force and effect. 

The terms used in these Supplementary Conditions will have the meanings indicated in the 
General Conditions. Additional terms used in these Supplementary Conditions have the 
meanings stated below, which are applicable to both the singular and plural thereof. 

SC-1.01.A.2 
SC-1 .01.A.4 
SC-1 .01.A.10 
SC-1 .01.A.15 
SC-2.03.A 
SC-4.02 
SC-4.06 
SC-5.03 
SC-5.04 
SC-6.06 
SC-9.03 
SC-14.02.A.3 
SC-14.02.C.1 
SC-18.08 

TABLE OF CONTENTS 

Project Financing 
Application for Payment 
Change Order 
Contract Times 
Commencement of Contract Times; Notice to Proceed 
Subsurface and Physical Conditions 
Hazardous Environmental Condition at Site 
Certificates of Insurance 
Contractor's Liabil ity Insurance 
Concerning Subcontractors, Suppliers, and Others 
Project Representative 
Applications for Payment 
Payment Becomes Due 
Clean Air and Pollution Control Acts 

SC-1 .01 .A.2. Add the following language to the end of Paragraph 1.01 .A.2: 

The Project is financed in whole or in part by USDA Rural Development. 

SC-1 .01 .A.4. Add the following language to the end of Paragraph 1.01.A.4 : 

Page 
1 
1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
3 

The Application for Payment form to be used on this Project is Form RD 1924-18. The Agency 
must approve all Applications for Payment before payment is made. 

SC-1 .01 .A.10. Add the following language to the end of Paragraph 1.01.A.10: 

The Change Order form to be used on this Project is Form RD 1927-7. Agency approval is 
required before Change Orders are effective. 

SC-1.01 .A.15. Delete In it's entirety and replace with the following: 

Contract Times: The number of days or date stated in the Agreement to achieve substantial 
completion . Final completion date will be determined by Contractor, Owner and Engineer, after 
substantial completion, based on remaining work, weather and market conditions. 

SC-2.03.A. Delete Paragraph 2.03.A in its entirety and insert the following in its place: 

A. The Contract Times will commence to run on the day indicated in the Notice to Proceed. 
A Notice to Proceed may be given at any time within 10 days after the Effective Date of 
the Agreement. 
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SC-4.02. Delete Paragraphs 4.02.A and 4.02.8 in their entirety and insert the following: 

A No reports or explorations or tests of subsurface conditions at or contiguous to the Site 
are known to the Owner or Engineer. 

SC-4.06. Delete Paragraphs 4.06.A and 4.06.8 in their entirety and insert the following: 

A No reports or explorations or tests of subsurface conditions at or contiguous to the Site 
are known to the Owner or Engineer. 

B. Not used. 

SC-5.03. Add the following new paragraph immediately after Paragraph 5.03.8 : 

C. Failure of the Owner to demand such certificates or other evidence of full compliance with 
these insurance requirements or failure of the Owner to identify a deficiency from 
evidence provided shall not be construed as a waiver of Contractor's obligation to 
maintain such insurance. 

SC-5.04. Add the following new paragraph immediately after Paragraph 5.04.8 : 

C. The limits of liability for insurance required by Paragraph 5.04 of the General Conditions 
shall provide coverage for not less than the following amounts or greater where required 
by Laws and Regulations: 

1. Workers' Compensation, and related coverages under Paragraphs 5.04.A.1 and A2 
of the General Conditions: 

a. State: 
b. Applicable Federal 

(e.g., Longshoremen's) 
c. Employer's Liability 

Statutory 

Statutory 
$500,000 

2. Contractor's General Liability under Paragraphs 5.04.A.3 through A6 of the General 
Conditions wh ich shall include completed operations and product liability coverages 
and eliminate the exclusion with respect to property under the care, custody, and 
control of the Contractor: 

a. General Aggregate 
b. Products - Completed 

Operations Aggregate 
c. Personal and Advertising 

Injury 
d. Each Occurrence 

(Bodily Injury and 
Property Damage) 

e. Property Damage liability 
insurance will provide 
Explosion, Collapse, and 
Underground coverages 
where applicable. 

f. Excess or Umbrella Liability 
1) General Aggregate 
2) Each Occurrence 

2012069\Sec00800-SuppCond 

$2,000,000 

$ 1,000,000 

$ 1,000,000 

$ 1,000,000 

$5,000,000 
$5,000,000 
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3. Automobile Liability under Paragraph 5.04.A.6 of the General Conditions: 

a. Bodily Injury: 
Each Person $ 1,000,000 
Each Accident $ 1,000,000 

b. Property Damage: 
Each Accident $ 1,000,000 

C. Combined Single Limit of $ 1,000,000 

4. The Contractual Liability coverage required by paragraph 5.04.B.4 of the General 
Conditions shall provide coverage for not less than the following amounts: 

a. Bodily Injury: 
Each Person $2,000,000 
Each Accident $2,000,000 

b. Property Damage: 
Each Accident $ 2,000,000 
Annual Aggregate $2,000,000 

SC-6.06 Add a new paragraph immediately after Paragraph 6.06.G: 

H. The Contractor shall not award work valued at more than fifty (50%) percent of the 
Contract Price to Subcontractor(s) , without prior written approval of the Owner. 

SC-9.03.A. Add the following language at the end of paragraph 9.03.A: 

The Engineer will provide Resident Project Representative services for this project. The 
Duties, Responsibilities, and Limitations of Authority of the Resident Project 
Representative will be as stated in Exhibit D of the Agreement Between Owner and 
Engineer, E-51 0, 2002 Edition, as amended and executed for this specific Project. 

SC-14.02.A.3 Add the following language at the end of paragraph 14.02.A.3: 

No payments will be made that would deplete the retainage prior to substantial 
completion , nor place in escrow any funds that are required for retainage, or invest the 
retainage for benefit. 

SC-14.02.C.1 . Delete Paragraph 14.02.C.1 in its entirety and insert the following in its 
place: 

1. The Application for Payment with Engineer's recommendations will be presented to the 
Owner and Agency for consideration. If both the Owner and Agency find the Application 
for Payment acceptable, the recommended amount less any reduction under the 
provisions of Paragraph 14.02.D will become due ten days after the Application for 
Payment is presented to the Owner, and the Owner will make payment to the Contractor. 

SC-18.08 Delete paragraph 18.08.A in its entirety and insert the following in its place: 

A. If this Contract exceeds $100,000, the Contractor shall comply with all applicable 
standards, orders, or requirements issued under Section 306 of the Clean Air Act (42 
USC §1857(h)), Section 508 of the Clean Water Act (33 USC §1368), Executive Order 
11738, and Environmental Protection Agency regulations (40 CFR Part 15). 
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KENVIRONS, INC. 
FRANKFORT, KENTUCKY 

Contract For: 
CONTRACT CHANGE ORDER 

Contract 1: Transmission Main from McKee to Sandgap 
Owner: 

Jackson County Water Association 

To 
(Contractor) 

Project No. 
2013077 
Change Order No. 

1 
County 

Jackson 

You are hereby requested to comply with the following changes from the contract plans and specifications: 

Description of Changes DECREASE INCREASE 
(Supplemental Plans and Specifications Attached) Contract Price Contract Price 

TOTALS $ $ 

NET CHANGE IN CONTRACT PRICE $ $ 

JUSTIFICATION: 

The amount of the Contract will be (Decreased) (Increased) by the sum of: 

Dollars $ 

The Contract Total including this and previous Change Orders will be: 

Dollars $ 

The Contract Period provided for completion will be (Increased) (Decreased) (Unchanged): 

This document will become a supplement to the contract and all provisions will apply hereto. 

Requested 
(Owner) (Date) 

Recommended 
(Owner's Architect/Engineer) (Date) 

Accepted 
(Contractor) (Date) 

Approved 
(Name and Title) (Date) 



FORM APPROVED 
OMB NO. 0575-0042 

Form RD 1924-18 UNTTED STATES DEPARTMENT OF AGRICULTURE 
CONTRACT NO. 

(Rev. 6-97) RURAL DEVELOPMENT 
FARM SERVlCE AGE CY PARTIAL PAYMENT ESTIMATE NO. 

PARTIAL PAYMENT ESTIMATE 
PAGE 

OWNER: CONTRACTOR: PERIOD OF ESTIMATE 

FROM TO 

CONTRACT CHANGE ORDER SUMMARY ESTIMATE 

Agency Approval Amount 
1 Original Contract ........................... No 

Date Additions DeductiOns 
2. Change Orders ............................. so.oo 

3. Revised Contract (1 + 2 ) SO.DO ............. 

4 Work Completed· ........................ 
5. Stored Materials· ........................ 
6. Subtotal (4 + 5) ............................ so 00 

7. Retainage• ................................... 

8. Previous Payments ..................... 
9. Amount Due (6-7-8) so.oo 

so 00 so 00 ·················· 
TOTALS • Detailed brt'akdown auacht d 
NET CHANGE so 00 so 00 

CONTRACT TIME 

Original (days) 

Revised On Schedule 0 Yes Starting Date 

Remai111ng 0 No Projected Completion ---

CONTRACTOR'S CERTIFICATION: ARCHITECT OR ENGINEER'S CERTIFICATION 

The undersigned Contractor certifies that to the best of their The undersigned certifies that the work has been carefully 

knowledge, information and belief the work covered by this inspected and to the best of their knowledge and belief, the 

payment estimate has been completed in accordance with quantities shown in this estimate are correct and the work has 

the contract documents, that all amounts have been paid by been performed in accordance with the contract documents. 

the contractor for work for which previous payment estimates 
was issued and payments received from the owner, and that 
current payment shown herein is now due. 

Architect or Eng1neer 

Contractor 

By 

By 

Date 

Date 

ACCEPTED BY AGENCY· 

APPROVED BY OWNER: The review and acceptance of this estimate does not attest to 
the correctness of the quantities shown or that the work has 
been performed in accordance with the contract documents. 

Owner 

By 

By Title 

Date Date 

Accordmg w the Papenvork Reductwn Act of 1995. 1111 persons are •·equrred 111 re.rprmd ro a w llectum tif uiformatwn un/eu u diSplau a••alld OMB mno·o/numbu Th t va/1d OMB comml 
number for th•s uifm·matw n collectum /J 0575.()()42. Tire trmt requlftd /ll complete tlu.r mformatwn col/ectum u tsllmated w IIVtragt JO mmut<S pt•· respo11u . md udmg tht trmefor rtv•ewi11g 
m.rtrucllons. starclung t .u'stmg dara saunes. gatherzng and ma111ta111111g tht data 'lttdt d and compltllng and revrewrng the collec:twtl ofurformatitm 

RD 1924- 18 (Rev. 6-97) 



ITEM 

ITEM 

TYPICAL UNIT PRICE BREAKDOWN " 

CONTRACT (revoad') THISPERIOO TOTAL TO OATE % 
COM-OESCRJPTION 

QUANTITY 
UNIT 
PRICE AMOUNT QUANTITY AMOUNT OUANTTTY AMOUNT Pl.ETE 

so 00 

so 00 

so 00 

so 00 

so 00 

so 00 

so 00 

so 00 

so .oo 
so 00 

so 00 

TOTALS so 00 

TYPICAL LUMP SUM PRICE BREAKDOWN " 

WQRI( COMPlETED % 
DESCRIPTION 

SCHEDULED COM-
VALUE THIS PERIOD TO DATE PlETE 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

TOTALS so 00 $0 00 so 00 0 

• A.s a mmunum. dcta1lcd breakdowns should contaan th11 mfonnauon. 

so 00 so 00 0 

so 00 so 00 0 

so 00 so 00 0 

so 00 so . 00 0 

so 00 so 00 0 

so 00 so 00 0 

so 00 so.oo 0 

so 00 so 00 0 

so 00 so 00 0 

so 00 so 00 0 

so 00 so 00 0 

so 00 so 00 0 

TYPICAL STORED MATERIALS 
AND RETAJNAGE BREAKDOWN" 

MATERIALS STORED AT END~ THIS PAYMENT PERIOD 

UNIT 
DESCRIPTION QUANTITY VALUE 

RETAINAGE 

THIS ESTIMATE I PERCENT 

'M 
WQRI( COMPLETED 

STORED MATERIALS 

OTHER f• <I'IMII 

TOTAL 
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DIVISION 1: GENERAL REQUIREMENTS 



SECTION 01001 

SPECIAL CONDITIONS 

1.0 DESCRIPTION OF THE WORK AND DESIGNATION OF OWNER 

These Specifications and accompanying Drawings describe the work to be done 
and the materials to be furnished for the construction of the project entitled 
Transmission Main from McKee to Sandgap. This project consists of three 
contracts. 

Contract 1: Transmission Main from McKee to Sandgap 
Contract 2: 500,000 Gallon McCammon Ridge Road Water Storage Tank 
Contract 3: 100,000 Gallon Morrill Water Storage Tank 

All references to the Owner in these Specifications, Contract Documents and 
plans shall mean the Jackson County Water Association. 

2.0 AVAILABLE FUNDS 

The attention of all Bidders is directed to the fact that funds will be made 
available for the award of the contract through Rural Development. 

3.0 TIME OF COMPLETION 

The time allowed for the completion of each contract is 270 calendar days. The 
time allowed for completion shall begin at midnight, local time, on the date which 
the Owner, or his authorized representative, the Engineer, shall instruct the 
Contractor in writing to start work, but no later than 1 0 days after Notice to 
Proceed. 

Additional time will be allowed the Contractor to cover approved over-runs or 
additions to the contract in the same proportion that the said over-run or addition 
in net monetary value bears to the original amount; the total of said additional 
time to be computed to the nearest whole calendar day. 

4.0 LIQUIDATED DAMAGES 

It is understood that time is the essence of this contract and that the Owner will 
sustain damages, monetary and otherwise, in the event of delay in completion of 
the work hereby contracted . 

Therefore, if the said Contractor shall neglect, fail or refuse to complete the work 
within the time herein specified , or any proper extension thereof granted by the 
Owner, then the Contractor does hereby agree, as a part of the consideration for 
the awarding of these contracts, to pay to the Owner the amount specified in the 
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contract, not as a penalty but as liquidated damages for such breach of contract 
as hereinafter set forth, for each and every calendar day that the Contractor shall 
be in default after the time stipulated in the Contract for completing the work. The 
said amount is fixed and agreed upon by and between the Contractor and the 
Owner because of the impracticability and extreme difficulty of fixing and 
ascertaining the actual damages the Owner would in such event sustain, and 
said amount is agreed to be the amount of damages which the Owner would 
sustain and said amount shall be reta ined from time to time by the Owner from 
current periodical estimates. 

Liquidated damages are fixed at $800 per calendar day of over-run beyond the 
date set for completion or authorized extension thereof. 

5.0 INSURANCE 

See Section 00800, Supplementary Conditions SC-5.04 for the minimum 
amounts of insurance coverage to be furnished under these contracts. 

6.0 PERFORMANCE AND PAYMENT BOND 

The Contractor shall furnish separate performance and payment bonds issued by 
an approved bonding company in an amount at least equal to one hundred 
percent (1 00%) of the contract price, as security for the faithful performance of 
this contract and for the payment of persons performing labor and furnishing 
materials in connection with this contract. These bonds shall be executed by a 
company authorized to do business in the State of Kentucky and shall be signed 
or countersigned by a Kentucky resident agent. Bonds shall remain in effect for 
one year after date of final acceptance of the work. 

7.0 SITE DIMENSIONS 

All Contractors furnishing materials and equipment for this contract shall obtain 
exact dimensions at the site. Scale or figure dimensions on the drawings and 
details show the correct size under ideal conditions and shall not, under any 
circumstances, be so construed as to relieve the Contractor from responsibility 
for taking measurements at the site and furnishing materials or equipment of the 
correct size. 

8.0 DAMAGE TO EQUIPMENT STORED AND/OR IN PLACE PRIOR TO 
INITIAL OPERATION 

Any equipment damaged or which has been subjected to possible damage by 
reason of inundation, improper storage and/or protectron during the construction 
period of project, shall be handled only as follows: 

a) Be replaced with new equipment. 
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b) With approval of the Engineer, be returned to the manufacturer of 
the equipment, or his authorized repair agency, for inspection and 
repair provided, however, that such repair after inspection will place 
the equipment in new condition, and restore the manufacturer's 
guarantee the same as for new equipment. 

9.0 SALVAGED MATERIALS AND EQUIPMENT 

All materials and/or equipment to be removed from existing structures and not 
specifically specified to be re-used shall remain the property of the Owner. Such 
materials and/or equipment shall be stored on sites by the Contractor as directed 
by the Owner. 

The use of second hand and/or salvaged materials will not be permitted , unless 
specifical ly provided for in the detailed specifications. Materials and equipment 
shall be new when turned over to the Owner. 

10.0 TEMPORARY FACILITIES 

a) Build and maintain temporary offices and storage sheds as 
necessary for the work. Location of temporary buildings shall be 
subject to the approval of the Engineer. 

b) Provide temporary heat , light and power required by the work. 
Temporary telephone service shall be provided in the job office paid 
for by the General Contractor, except that the party placing a long 
distance call shall pay the toll charge. 

c) Each Contractor shall construct and maintain, in a sanitary 
condition , sanitary faci lities for his employees and also employees of 
his subcontractors. At completion of the contract work, these 
sanitary facilities shall be properly disposed of as directed by the 
Engineer. 

d) Temporary construction for safety measures, hoists and scaffolds 
shall be erected in accordance with the General Conditions. 

e) Construction yard shall be located on job site. Provide security and 
safety protection. 

f) The obtaining of all utilities for construction , including power and 
water, shall be the responsibility of the Contractor, and he shall bear 
the cost of all uti lities used for construction. Cost of all connections 
and facilities for use of utilities shall be borne by the Contractor. 
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11.0 PROPERTY PROTECTION 

Care is to be exercised by the Contractor in all phases of construction to prevent 
damage and injury to the Owner's or other property. 

In connection with work performed on "private property" (property other than that 
belonging to the Owner) , the Contractor shall confine his equipment, the storage 
of materials, and the operation of his workmen to the limits indicated on the 
plans, or to lands and right-of-way provided for the project by the Owner, and 
shall take every precaution to avoid damage to the private property Owner's 
buildings, grounds and facilities. 

Fences, hedges, shrubs, etc. within the construction limits shall be carefully 
removed, preserved, and replaced when the construction is completed. Where 
ditches or excavations cross lawns, the sod shall be removed carefully and 
replaced when the backfilling has been completed . If sod is damaged or not 
handled properly, it shall be replaced with new sod equal to existing sod at the 
Contractor's expense. Grassed areas, other than lawns, shall be graded, 
fertilized and seeded when construction is completed. When construction is 
completed the private property Owner's facilities and grounds shall be restored to 
as good or better condition than found as quickly as possible at the Contractor's 
expense. All disturbed areas shall be re-vegetated (permanently or temporarily) 
with in 14 days. 

12.0 CONFLICT WITH OR DAMAGE TO EXISTING UTILITIES AND 
FACILITIES 

Insofar as location data is available to the Engineers, existing underground 
utilities (such as waterlines, sewer lines, gas lines, telephone conduits, etc.) are 
accurately located on the drawings. Due, however, to the approximate nature of 
much of this data, the location of any particular facility cannot be certified to be 
correct. In general, locations and elevations shown are approximate only. 

Before proceeding with the work, the Contractor shall confer with all public or 
private companies, agencies, or departments that own and operate utilities in the 
vicinity of the construction work. The purpose of the conference is to verify the 
location of, and possible interference with , the existing utilities that are shown on 
the Plans, arrange for necessary suspension of service, and make arrangements 
to locate and avoid interference with all utilities that are not shown on the Plans. 

13.0 CONTROL OF EROSION 

The Contractor shall be responsible for control of siltation and erosion from the 
project work. Control shall include all necessary ditching, check dams, mulching, 
etc. to prevent deposition of materials in roadside ditches. The Owner shall incur 
no extra costs from such work. 
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The contractor shall obtain and pay for all grading, storm water, etc. permits, if 
any required to complete the work. The contractor shall maintain compliance 
with all conditions, limitations and stipulations of all permits. The contractor shall 
not commence work, except mobilization, until he has obtained all required 
permits for said work. The contractor shall supply the owner with copies of all 
permits within 24 hours of receipt. A KPDES Storm Water Discharge Permit will 
be required for this project. The contractor shall fill out, sign and submit the 
Notice of Intent (NOI) and the Notice of Termination (NOT). The notice to 
proceed will not be issued until the permit has been provided. The Kentucky 
Pollution Discharge Elimination System (KPDES) Form NOI-SWCA is included in 
these Specifications. The preferred electronic Notice of Intent (eNOl) for 
Stormwater Discharges Associated with Construction Activity (KPDES Form NOI
SWCA) under the KPDES General Permit is available on the Web. 

For the eNOl , visit: https://dep.gateway.ky.gov/eForms/default.aspx?FormiD=48. 

14.0 MEASUREMENT AND PAYMENT 

14.1 MEASUREMENT OF QUANTITIES 

All Work completed under the Agreement will be measured by the Engineer 
according to United States standard measure. 

14.1.1: Unless otherwise specified, measurement of concrete quantities will 
include only that volume within the neat lines as shown on the Plans or as altered 
by the Engineer to fit field conditions. The prismoidal formula will be used in 
computing the volumes of structures, or portions of structures, having end 
sections of unequal areas. 

14.1.2: All items which are measured by the linear foot, such as pipe, will be 
measured along the centerline distance of the installed item with no allowance for 
connections, fittings or laps at connections. 

14.1.3: In computing volumes of excavation, borrow and embankments, the 
average end-area method will be used. For the purpose of ascertaining 
quantities, it is agreed that the planimeter shall be considered an instrument of 
precision adapted to the measurement of areas. 

14.2 LUMP SUM 

When a complete structure or structural unit (in effect, "lump sum" work) is 
specified as the unit of measurement, the unit will be construed to include all 
necessary fittings and accessories. 
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14.3 PLAN QUANTITIES 

When the plan quantities for a specific portion of the Work are designated as the 
pay quantities in the Contract Documents, they shall be the final quantities for 
which payment for such specific portion of the Work will be made, unless the 
dimensions of said portions of the Work shown on the plans are revised by the 
Engineer. When revised dimensions result in an increase or decrease in the 
quantities of such Work, the final quantities for payment will be revised in the 
amount represented by the authorized changes in dimensions. 

14.4 ACTUAL QUANTITIES 

When actual quantities for a specific portion of the Work are designated as the 
pay quantities in the Contract Documents, they shall be the final quantities for 
which payment for such specific portion of the Work will be made. The actual 
quantities will be determined by the difference in field measurements and cross 
sections before and after construction . 

14.5 SCOPE OF PAYMENT 

The contract unit prices whether based on lump sum, plan quantities or actual 
quantities for the various bid items of the Contract Documents shall be 
considered full compensation for all labor, materials, supplies, equipment, tools, 
and all things of whatever nature requi red for the complete incorporation of the 
item into the Work the same as though the items were to read "in Plan" unless 
the Contract Documents provide otherwise. 

14.6 PAYMENTS 

Estimates for payment, partial payments and final payments shall be in 
accordance with and follow procedures set forth in the General Conditions and 
Supplementary Conditions. 

15.0 ACCESS ROADS 

The Contractor, Contractor's employees and all trucks delivering equipment, 
supplies or materials to the project shall use the access roads shown in the Plans 
for entering and leaving the project sites. 

16.0 TESTING LABORATORY SERVICES 

16.1 GENERAL 

16.1.1 Work Included. From time to time during progress of the Work, the Owner 
may require that testing be performed to determine that materials provided for 
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the Work meet the specified requirements; such testing includes, but is not 
necessarily limited to: 

1) Material Compaction 
2) Cast-In-Place Concrete 

16.1.2 Related Work Described Elsewhere. Requirements for testing may be 
described in various Sections of these Specifications; where no testing 
requirements are described , but the Owner decides that testing is required, the 
Owner may require testing to be performed under current pertinent standards for 
testing . 

16.1.3 Selection of Testing Laboratory. The Owner will select a testing 
laboratory. 

16.1.4 Codes and Standards. Testing , when required, will be in accordance with 
all pertinent codes and regulations and with selected standards of the American 
Society for Testing and Materials. 

16.1.5 Product Handling. The Contractor shall promptly process and distribute all 
required copies of test reports for which he is responsible and related instructions 
to ensure all necessary retesting and/or replacement of materials with the least 
possible delay in progress of the Work. 

16.2 PAYMENT FOR TESTING SERVICES 

16.2.1 Initial Services. The Contractor will pay for all initial testing services 
required by the Owner. 

16.2.2 Retesting . When initial tests indicate non-compliance with the Contract 
Documents, all subsequent retesting made necessary by the non-compliance 
shall be performed by a testing laboratory selected by the Contractor and 
approved by the Engineer and the costs thereof will be paid directly by the 
Contractor. 

16.2.3 CONTRACTOR'S Convenience Testing . Inspection or testing performed 
exclusively for the CONTRACTOR'S convenience shall be the sole responsibility 
of the Contractor. 

16.3 EXECUTION 

16.3.1 Cooperation with Testing Laboratory. Representatives of the testing 
laboratory shall have access to the Work at all times. The Contractor shall 
provide facilities for such access in order that the laboratory may properly 
perform its functions. 
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16.3.2 SCHEDULES FOR TESTING 

16.3.2.1 Establishing Schedule. By advance discussion with the testing 
laboratory selected by the Owner, the Contractor shall allow for the time required 
for the laboratory to perform its tests and to issue each of its findings. The 
Contractor shall allow for this time within the construction schedule. 

16.3.2.2 Revising Schedule. When changes of construction schedule are 
necessary during construction, the Contractor shall coordinate all such changes 
of schedule with the testing laboratory as required . 

16.3.2.3Adherence to Schedule. When the testing laboratory is ready to test 
according to the determined schedule but is prevented from testing or taking 
specimens due to incompleteness of the Work, all extra costs for testing 
attributed to the delay may be back-charged to the Contractor and shall not be 
borne by the Owner. 

16.3.3 Taking Specimens. All specimens and samples for testing, unless 
otherwise provided in these Contract Documents, will be taken by the testing 
laboratory; all sampling equipment and personnel will be provided by the testing 
laboratory; and all deliveries of specimens and samples to the testing laboratory 
will be performed by the testing laboratory. 

17.0 SUBMITTALS AND SUBSTITUTIONS 

17.1 GENERAL 

17.1.1 Work Included. Wherever possible throughout the Contract Documents, 
the minimum acceptable quality of workmanship and materials has been defined 
either by manufacturer's name and catalog number or by reference to recognized 
industry standards. To insure that the specified products are furnished and 
installed in accordance with design intent , procedures have been established for 
advance submittal of design data and for its review and approval or rejection by 
the Engineer. 

17.1.2 RELATED WORK DESCRIBED ELSEWHERE. 

17.1.2.1 Contractual requirements for submittals are described in the General 
Conditions and Supplementary Conditions. 

17 .1.2.21ndividual submittals required are described in the pertinent sections of 
these Specifications. 
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17.2 SUBSTITUTIONS 

17.2.1 ENGINEER'S Approval Required . The Agreement is based on the 
materials, equipment, and methods described in the Contract Documents. The 
Engineer will consider proposals for substitution of materials, equipment, and 
methods only when such proposals are accompanied by full and complete 
technical data and all other information required by the Engineer to evaluate the 
proposed substitution. Do not substitute materials, equipment, or methods 
unless such substitution has been specifically approved for this Work by the 
Engineer. 

17.2.2 "Or Equal". Where the phrase "or equal" occurs in the Contract 
Documents, do not assume that material, equipment, or methods will be 
approved as equal by the Engineer unless the item has been specifically 
approved for this Work. The decision of the Engineer shall be final. 

17.2.3 Availability of Specified Items. The Contractor shall verify prior to bidding 
that all specified items will be available in time for installation during orderly and 
timely progress of the Work. In the event the specified item or items will not be 
so available, the Contractor shall notify the Engineer prior to receipt of Bids. 

17.3 IDENTIFICATION OF SUBMITTALS 

The Contractor shall completely identify each submittal and resubmittal by 
showing at least the following information: 

1) Name and address of submitter, plus name and telephone 
number of the individual who may be contacted for further 
information. 

2) Name of project as it appears in these Specifications. 

3) Drawing number and Specifications Section number to 
which the submittal applies. 

4) Whether this is an original submittal or resubmittal. 

17.4 COORDINATION OF SUBMITTALS 

17 .4.1 General. Prior to submittal for Engineer's review, the Contractor shall use 
all means necessary to fully coordinate all material, including the following 
procedures: 

1) Determine and verify all field dimensions and conditions, 
materials, catalog numbers, and similar data. 

01001 -9 

F:\PROJECTS\2013\2013077\SPECIFICATIONS\CONTRACT 1 \TECHNICAL SPECIFICATIONS\01 001 - Special 
Condit ions.doc 



2) Coordinate as required with all trades and with all public 
agencies involved . 

3) Secure all necessary approvals from public agencies and 
others and signify by stamp, or other means, that they 
have been secured. 

4) Clearly indicate all deviations from the Contract 
Documents. 

17.4.2 Grouping of Submittals. Unless otherwise specifically permitted by the 
Engineer, the Contractor shall make all submittals in groups containing all 
associated items; the Engineer may reject partial submittals as not complying 
with the provisions of the Contract Documents. 

17.5 TIMING OF SUBMITTALS 

The Contractor shall make all submittals far enough in advance of schedule 
dates of installation to provide all required time for reviews, for securing 
necessary approvals, for possible revision and resubmittal, and for placing orders 
and securing delivery. In scheduling, allow at least five full working days for the 
Engineer's review following his receipt of the submittal. All submittals shall be 
submitted in digital PDF format to Engineer. 

18.0 INSTALLATION REQUIREMENTS 

Manufactured articles, materials, and equipment shall be applied, installed, 
connected, erected, used, cleaned, and conditioned as directed by the respective 
manufacturers, unless otherwise specified. 

19.0 PROOF OF COMPLIANCE 

Whenever the Contract Documents require that a product be in accordance with 
Federal specification, ASTM designation, ANSI specification, or other association 
standard, the Contractor shall present an affidavit from the manufacturer 
certifying that the product complies therewith. Where requested or specified, the 
Contractor shall submit supporting test data to substantiate compliance. 

20.0 PROJECT RECORD DOCUMENTS 

20.1 As the Work progress, the Contractor shall keep a complete and accurate 
record of changes or deviations from the Contract Documents and the Shop 
Drawings, indicating the Work as actually installed. Changes shall be neatly and 
correctly shown on the respective portion of the affected document, using black 
line prints of the Drawings affected, or the Specifications, with appropriate 
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supplementary notes. This record set of Drawings, Shop Drawings, and 
Specifications shall be kept at the job site for inspection by the Engineer. 
20.2 The records above shall be arranged in order, in accordance with the 
various sections of the Specifications, and properly indexed. Prior to application 
for final payment, and as a condition to its approval by the Engineer, deliver the 
record Drawings and Specifications, arranged in proper order, indexed, and 
endorsed as hereinbefore specified. 

20.3 No review or receipt of such records by the Engineer or Owner shall be a 
waiver of any deviation from the Contract Documents or the Shop Drawings or in 
any way relieve the Contractor from his responsibility to perform the Work in 
accordance with the Contract Documents and the Shop Drawings to the extent 
they are in accordance with the Contract Documents. 

21.0 PROJECT MEETINGS 

The Contractor's Superintendent for the Work shall attend project meetings as 
required by either the Owner or Engineer. 

22.0 VIDEO TAPE 

The line Contractor, before proceeding with any work, shall make or have made 
a video of all areas where work is to be performed and a copy of this video 
cassette shall be furnished to the Engineer to review for completeness. This 
video shall be utilized as backup and reference for claims and cleanup. 

23.0 DAILY REPORTS 

The project inspector, as designated by the Owner and/or Engineer, will keep a 
daily record of materials installed . This daily report will be used by the Owner 
and the Engineer to determine the payments due to the Contractor. The 
Contractor shall sign the inspector's daily report each day. Should the contractor 
disagree with the inspector's report, the differences shall be resolved before the 
end of the next day, with the Contractor signing the daily report. 

24.0 FINAL ADJUSTMENT OF QUANTITIES 

Upon completion of the project, a final adjusting change order will be written to 
reconcile the differences between the bid quantities and the actual quantities 
installed. This final adjusting change ·order will be determined based on the 
inspector's daily reports. 
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25.0 DAVIS BACON AND RELATED ACTS 

The Contractor must comply with the minimum rates for wages for laborers and 
mechanics as determined by the Secretary of Labor in accordance with the 
provisions of the Davis Bacon and Related Acts. 
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SECTION 01002 

SPECIAL CONSTRUCTION CONSIDERATIONS 

1.0 CONSTRUCTION SEQUENCE 

It shall be the sole responsibility of the Contractor to plan and implement 
construction sequences, to follow the Plans and Specifications and to protect 
any portions of the Work already completed . 

2.0 CLEAN-UP 

The work will not be considered as complete, and final payment will not be 
made, until all areas in connection with the Work have been cleared of all 
rubbish, equipment, excess materials and temporary structures. 

3.0 SECURITY BY CONTRACTOR 

In addition to the other provisions of the Contract Documents, the Contractor 
shall be responsible for providing security as he deems necessary for his work 
areas, storage areas, office areas, equipment, and any other item or area that he 
is using. The Owner will not be responsible for any damages due to insufficient 
site security. 

4.0 BID SCHEDULE QUANTITIES 

The material quantities shown in the bid schedule are not guaranteed and should 
not be used indiscriminately when ordering materials. The Contractor shall be 
responsible for ordering material quantities necessary for installation to the limits 
as shown on the drawings unless otherwise instructed. Any left-over quantities 
shall be the property of the Contractor unless other arrangements are made. 
The Owner shall not be responsible for re-stocking or other charges associated 
with left-over materials or increased costs associated with increases in price for 
materials needed to complete the project as shown on the drawings. 

5.0 PERMITS 

The contractor shall obtain and pay for all grading, storm water, etc. permits, if 
any, required to complete the work. The contractor shall maintain compliance 
with all conditions, limitations and stipulations of all permits. The contractor shall 
not commence work, except mobilization, until he has obtained all required 
permits for said work. The contractor shall supply the owner with copies of all 
permits within 24 hours of receipt. A KPDES Storm Water Discharge Permit will 
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be required for this project. The contractor shall fill out, sign and submit the 
Notice of Intent (NOI) and the Notice of Termination (NOT). 

6.0 GENERAL CERTIFICATION - NATIONWIDE #12 REQUIREMENTS 

The contractor will be required to comply with the requirements of the General 
Certification - Nationwide Permit #12 contained in Appendix A to these 
Specifications. 
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DIVISION 2: SITE WORK 



SECTION 02001 

EARTHWORK 

1.0 SCOPE 

This section covers the required topsoil removal , excavation, the removal and 
proper utilization or disposal of all excavated materials, necessary borrow, fill 
requirements, and the shaping and finishing of all excavation work to the 
required lines and grades. 

2.0 TOPSOIL REMOVAL 

All topsoil on areas to receive fill shall be stripped and stockpiled at an approved 
location. 

3.0 CLEARING AND GRUBBING 

Work shall consist of cutting and removing designated trees, stumps, brush, 
logs, removal of fences, or other loose and projecting material. Unless otherwise 
specified , it shall also include the grubbing of stumps, roots and other natural 
obstructions which, in the opinion of the Engineer, must be removed to 
prosecute properly the construction work and operate properly the facility upon 
the completion of construction. 

No cleared or grubbed materials shall be used in backfills or embankment fills . 

All stumps, roots and other objectionable material shall be grubbed up so that no 
roots larger than 3 inches in diameter remain less than 18 inches below the 
ground surface. 

All holes and depressions left by grubbing operations shall be fi lled with suitable 
material and compacted to grade. 

Disposal shall be by burning or other methods satisfactory to the Engineer; 
however, burning will be permitted only when the Contractor has obtained written 
permission from the local regulatory agency. 

The Contractor shall also remove from the site and satisfactorily dispose of all 
miscellaneous rubbish including, but not limited to, masonry, scrap metal, rock, 
pavement, etc., that is under the fill or to be removed as shown on the Drawings, 
specified herein, or directed by the Engineer. 

Existing improvements, adjacent property, utility and other faci lities, and trees, 
plants and brush that are not to be removed shall be protected from injury or 
damage resulting from the Contractor's operations. 
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Trees and shrubs, designated to remain or that are beyond the clearing and 
grubbing limits, which are injured or damaged during construction operations 
shall be treated at the Contractor's expense by experienced tree surgery 
personnel. 

3.1 EROSION CONTROL 

Temporary measures shall be applied throughout the construction permit to 
control and to minimize siltation to adjacent properties and waterways. Such 
measures shall include, but not be limited to, the use of berms, baled straw silt 
barriers, gravel or crushed stone, mulch, slope drains and other methods. These 
temporary measures shall be applied to erodible material exposed by any activity 
associated with the construction of this project. 

4.0 STRUCTURAL EXCAVATION 

Structural excavation shall consist of and include the removal of all materials 
encountered or involved in the excavation and subgrade preparation for the 
placing of structures. The final depths and extent of structural excavation will be 
determined by the nature of the material encountered ; however, after excavation 
to the limits as shown on the drawings, the ENGINEER shall inspect the work 
and determine if additional excavation is required. 

5.0 EXCAVATION CONSTRUCTION METHODS 

5.1 OPEN-CUT EXCAVATION - GENERAL 

All open cut excavation shall be performed in accordance with this section to the 
lines, grades, and dimensions shown on the drawings or established by the 
ENGINEER. 

All necessary precautions shall be taken to preserve the material below and 
beyond the lines of all excavation in the soundest possible condition. Any 
damage to the work due to the CONTRACTOR'S operations, including shattering 
of the material beyond the required excavation lines, shall be repaired at the 
expense of and by the CONTRACTOR. Any and all excess excavation for the 
convenience of the CONTRACTOR for any purpose or reason, except as may be 
ordered in writing by the ENGINEER and whether or not due to the fault of the 
CONTRACTOR, shall be at the expense of the CONTRACTOR. Where required 
to complete the work, all such excess excavation and over-excavation shall be 
refilled with materials furnished and placed at the expense of and by the 
CONTRACTOR. Slopes shattered or loosened by blasting shall be taken down 
at the expense of and by the CONTRACTOR. 

All excavation for embankment and structure foundations shall be performed in 
the dry. No excavation shall be made in frozen materials without written 
approval. 
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The bottom and side slope of rock or shale upon or against which concrete or 
pervious blanket material is to be placed shall be excavated to the required 
dimensions as shown on the drawings or established by the ENGINEER. No 
material will be permitted to extend within the neat lines of the structure. If, at 
any point in rock or shale upon written orders from the ENGINEER, material is 
excavated beyond the limits required to receive the structure, the additional 
excavation shall be filled solidly with concrete. If material is excavated beyond 
the limits required to receive the structure without written orders from the 
ENGINEER, the additional excavation shall be brought back to grade with "Class 
A" concrete at the CONTRACTOR'S expense. 

5.2 UTILIZATION OF EXCAVATED MATERIAL 

All suitable material removed from the excavations shall be used insofar as 
practicable, in constructing the permanent works and at such other places as 
directed. The CONTRACTOR shall not waste materials removed from 
excavations and suitable for use in the construction of the permanent works, 
without a written application to do so and a written approval from the 
ENGINEER. 

5.3 DISPOSAL OF SURPLUS AND/OR WASTE MATERIAL 

All surplus excavated material and/or all waste materials shall be disposed of 
outside of the floodplain in an area provided by the CONTRACTOR and 
approved by the ENGINEER. 

The surfaces thereof shall be left in a neat and sightly condition and sloped to 
provide positive drainage. Compaction of the waste materials shall be required. 

5.4 BLASTING FOR EXCAVATION 

A. General 

Blasting may be done only to the depth, amount, and extent, and in such 
locations approved by the ENGINEER. Approval of the methods of 
blasting by the ENGINEER will not relieve the CONTRACTOR of his 
responsibility in blasting operation, and no payment will be made for any 
necessary extra excavation below or outside of the limit lines indicated on 
the drawings, or modifications thereof, due solely to injury caused by over
shooting , improper blasting, or carelessness on the part of the 
CONTRACTOR. All material thus removed shall be replaced by concrete 
when a concrete structure is to be placed upon or against such surface, or 
by compacted fill material when fill is to be placed thereon , at the expense 
of the CONTRACTOR and in a manner satisfactory to the ENGINEER. 
Extra fill is to be of the same type as that to be placed directly above it. 
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B. Blasting Trench and/or Structure Excavation 

The use of explosives or blasting material of any kind in trench excavation 
and/or the structure excavation shall be carried out by using not over one
half (1/2) pound of explosives (equivalent in strength to 40 percent 
dynamite) per cubic yard of material to be blasted and by shooting only a 
few holes simultaneously. 

C. Use of Explosives 

The transportation , handling, storage, and use of dynamite and other 
explosives shall be directed and supervised by a person of proven 
experience and ability in blasting operation. All blasting operations shall 
be in accordance with applicable local, state, and federal laws. Before 
any explosives are brought on the job, permission to do so shall be 
obtained from the ENGINEER. All blasts shall be fired electrically with an 
electric blasting machine. Where detonating cord is used as a detonating 
agent, the detonation cord shall be fired with an electric blasting cap. 
Delay electric detonators shall be used for all delayed blasts. Blasting 
machines used for firing shall be known to be in good condition and of 
sufficient capacity to fire all charges. Rubber-covered or other adequately 
insulated copper wires in good condition shall be used for firing lines and 
shall have sol id cores of appropriate gage. Sufficient firing lines shall be 
provided to permit the blaster to be located at a safe distance from the 
blast. Single conductor lead lines shall be used. All operations involving 
the handling or use of explosives shall be discontinued during approach of 
a thunderstorm or while it is in progress. Blasting operations in the 
proximity of overhead power lines, communication lines, or other 
structures shall not be carried on until the operator and/or OWNER of 
such lines has been notified and precautionary measures deemed 
necessary have been taken. All holes loaded on a shift shall be fired on 
the same shift. The use of black powder is prohibited . Before any drilling 
operations in preparation for blasting are started, the CONTRACTOR 
shall furnish the ENGINEER a detailed plan of operations showing the 
method proposed for the prevention of damage. In order to assure 
adequate protection, such plan may be modified to meet the condition·s 
that may develop. 

5.5 SHEETING AND BRACING 

Sheeting and bracing as may be required to safely support the sides of 
excavations while maintaining the required side slopes shall comply with the 
safety precautions as outlined in current and accepted safety manuals, such as 
"Associated General Contractors Manual of Accident Prevention in 
Construction". Where sheeting and bracing are necessary to prevent caving of 
the walls of excavations and to safeguard the workmen, the excavations shall be 
dug to such widths that proper allowance is made for the space occupied by the 
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sheeting and bracing. The CONTRACTOR shall perform the additional 
excavation required and furnish and put in place the necessary sheeting and 
bracing and shall remove the same as the excavation is filled, at his own 
expense. 

5.6 REMOVAL OF WATER 

The CONTRACTOR shall construct and maintain all necessary channels, 
flumes, and/or other temporary diversion and protective works; shall furnish all 
materials required therefore; and shall furnish, install, maintain and operate all 
well points, casings, pumps and other equipment for dewatering the various 
parts of the work and for maintaining the foundations, trenches and other parts of 
the work free from water as required for constructing each part of the work. After 
having served their purpose, all temporary protective works shall be removed, or 
leveled, to give a slightly appearance and so as not to interfere in any way with 
the operation, usefulness or stability of the permanent structures. 

5.7 PROTECTION OF FINISHED STRUCTURE EXCAVATIONS 

It shall be the CONTRACTOR'S responsibility to maintain finished excavated 
foundation surfaces for the works in good condition until such time as the 
structures are placed on or against the surfaces. 

5.8 BORROW 

Borrow excavation shal l consist of and include the required excavation and 
proper utilization of approved materials obtained from designated areas when 
sufficient quantities of suitable materials are not available from other required 
excavation. 

The control of excavation in any borrow area and the selection of materials 
therefrom shall at all times be as directed by the ENGINEER. On completion of 
excavation, all borrow pits shall be left in a neat and sightly condition . Unless 
otherwise approved by the ENGINEER, all borrow pits shall be so graded and 
dressed that water will readily drain therefrom, and away from all embankments, 
berms and structures. When shown on the drawings, terraces, or diversions 
shall be constructed to protect the slopes of the borrow areas from erosion and 
shall be considered a subsidiary of this specification. 

6.0 STRUCTURE FOUNDATION FILL 

After clearing and stripping operations have been completed , all structure 
locations shall be proofrolled with a loaded pan or heavy pneumatic tired vehicle 
to density upper soils and to locate possible areas which will require 
undercutting, removal and/or re-compaction. This operation shall be conducted 
under the surveillance of the ENGINEER. 
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6.1 FILL MATERIAL APPROVAL 

Before initiating filling operations, the CONTRACTOR shall receive approval of 
fill material by the ENGINEER. Several laboratory Proctor density tests shall be 
run on representative samples obtained from the proposed borrow material. 

6.2 PLACEMENT OF FILLS 

Where structures or other appurtenances are constructed on fill , the fill shall be 
placed in layers not over six (6") inches deep, as measured before compaction 
and be thoroughly compacted. 

6.3 COMPACTION 

Compaction may be obtained by use of a sheepsfoot roller or pneumatic-tired 
roller. Water shall be applied as directed to obtain close adhesion between 
layers and all parts of the material. Fill shall be compacted to a minimum of 95% 
of the Standard Proctor maximum dry density (ASTM Specifications 0- 698). A 
minimum of two (2) compaction tests per each two (2') feet of fill on a structure 
location shall be run by an experienced soils engineering technician. 

In order to prevent damage to existing structures, heavy construction equipment 
shall not be allowed to operate within approximately 8 feet horizontally of the 
existing structure exterior wall. 

7.0 BACKFILLING AROUND STRUCTURES 

Only suitable material approved by the ENGINEER shall be used for backfilling 
around structures. 

Backfilling around structures shall have material placed in layers of six (6") inch 
depth and compacted by pneumatic tools or other small equipment operated by 
hand. In no case shall the backfilling be allowed to obtain an elevation of one 
(1') foot above any other area. It shall be uniformly compacted throughout the 
structure depth. Any deviation shall be cause for the ENGINEER to require the 
material deposited to be removed and re-compacted at the CONTRACTOR'S 
expense. 

All backfilling shall be done in such a manner that the pipe or structure over or 
against which it is being placed will not be disturbed or injured. Any pipe or 
structure injured, damaged or moved from its proper line or grade during 
backfilling operations shall be removed or repaired to the satisfaction of the 
ENGINEER and then re-backfilled. 

02001 -6 

F:\PROJECTS\2013\2013077\SPECIFICATIONS\CONTRACT 1\TECHNICAL SPECIFICATIONS\02001 - Earthwork.doc 



8.0 DAM EMBANKMENT (NOT APPLICABLE TO THIS PROJECT) 

One foot of material shall be stripped from the top of the existing embankment. 
This material shall be stockpiled for use as final cover. The surface of the 
embankment shall then be moistened and/or worked with a harrow, scarifier, or 
other suitable equipment to provide a satisfactory bonding surface for the 
additional fill . The surface condition must be approved by the ENGINEER prior 
to any fill being placed. 

No fill material used in raising the embankment shall be dumped in place, but 
shall be distributed by blading or dozing in a manner that will insure placement 
so that voids, pockets, and bridging are held to a minimum. The hauling and 
placement equipment shall be routed over the area such that all areas receive 
approximately the same compactive effort. The fill shall be compacted such that 
in-place density checks indicate a soil dry density of at least 90 percent of the 
maximum value as determined by the standard Proctor density test. The 
embankment shall be raised in approximately horizontal lifts extending the entire 
length and width of the embankment. The thickness of the lifts before 
compaction shall not be more than eight (8) inches. 

The stockpiled topsoil shall be uniformly spread over the raised embankment to 
insure that the final surface is capable of being vegetated . 

It is anticipated that sufficient material to reach the designated elevations and 
grades will be generated from the excavation necessary to construct the principal 
spillway and the cleaning of the emergency spillway. Should an insufficient 
supply of material be available from these two sources, the needed additional 
material will be obtained from the borrow area below the toe of the embankment 
designated on the Drawings. Borrow operations shall be conducted in 
accordance with 4.08 BORROW. 

9.0 PRELOADING OF STRUCTURES 

All tanks shall be preloaded with water prior to making final pipe connections. 
Elevations of structures shall be monitored until settlement has virtually ceased . 

10.0 BACKFILLING TRENCHES 

The backfill shall be in accordance with other applicable sections of these 
specifications. 

11.0 FINISH GRADING 

Finish grading shall be to the finished elevations and grades shown, and shall be 
made to blend into conformation with remaining natural ground surfaces. All 
finish graded surfaces shall be left smooth and free to drain. Areas to be sown 
in grasses shall be prepared according to Section 02003. Excess materials shall 
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be spread and compacted as directed. Grading within the construction area and 
around the outside of building and structure lines shall be performed in a manner 
which will prevent accumulation of water within the area. Where necessary, or 
where shown, finish grading shall be extended to insure that water will be 
directed to drainage ditches, and the site area left smooth and free from 
depressions holding water. 

12.0 MAINTENANCE 

All excavated and filled areas for structures, trenches, fills , topsoil areas, 
embankments and channels shall be maintained by the CONTRACTOR in good 
condition at all times unti l final acceptance by the OWNER. The CONTRACTOR 
shall maintain trench backfill at the original ground surface by periodically adding 
specified backfill material as necessary or when directed by the ENGINEER. 
Such maintenance shall be continued until final acceptance of the project. 

13.0 PAYMENT 

Payment for all excavation and fill work shown on the Drawings and herein 
specified, that is required to complete the clearing , grubbing, site grading, roads, 
structural excavation, trench excavation, borrow excavation, backfill , sheeting, 
shoring, topsoil , crushed stone or gravel, drainage, pumping, embankment fills 
and any other excavation and fills required to complete the work as shown on the 
Drawings shall be included in the work to which it is subsidiary in the Bid 
Schedule and no measurement of the quantities will be made. The contours and 
elevations of the present ground are believed to be reasonably correct but are 
not guaranteed. The CONTRACTOR shall satisfy himself by actual examination 
of the site of work as to the existing elevations and contours and the amount of 
work required under this Section. 

The cost of all initial soils inspections and testing shall be paid by the OWNER. 
If compaction tests do not meet required values, the cost of additional testing as 
required by the ENGINEER shall be paid by the CONTRACTOR. 
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SECTION 02002 

ACCESS ROAD 

1.0 GENERAL 

This specification covers the earthwork and surfacing necessary to construct the 
access road in accordance with the Drawings and the direction of the Engineer. 
The access road will serve as the construction access road and as the water 
utility's service access road once the project is completed. 

2.0 LOCATION 

The layout of the access road will generally be as shown on the Drawings. The 
exact location and cross-section of the road will be as directed by the Engineer at 
the time of construction and will be such as to insure its stability and to keep the 
grade of the road to a minimum. 

3.0 FILL 

All roadway fill will be compacted as directed by the Engineer with the 
hauling/placement equipment to insure its stability. 

4.0 DRAINAGE 

Culvert pipes shall be installed in sizes shown on the drawings. Pipe shall be 
bituminous coated corrugated metal concrete pipe unless otherwise specified. 

5.0 SURFACING 

The access road to the pump stations will be surfaced with four inches of #2 
coarse aggregate overlain with two inches of #57 coarse aggregate. It will not be 
necessary to surface uniform, competent rock surfaces. The coarse aggregates 
shall be in compliance with Section 805 of the Kentucky Department of 
Highways, "Standard Specification for Road and Bridge Construction." 

6.0 PAYMENT 

Payment for all work on access roads shown on the Drawings and herein 
specified shall be included in the payment for one of the following Bid Items "450 
GPM Pump Station" or "120 GPM Pump Station" as contained in the Bid 
Schedule and no measurement of the quantities will be made. The information 
given on the Drawings is believed to be reasonably correct but is not guaranteed. 
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SECTION 02003 

SEEDING, MULCHING AND CLEANING UP 

1.0 GENERAL 

The Work covered by this Specification consists of furn ishing all materials, 
equipment, and labor for preparing the seedbed, fertilizing, seeding and 
mulching the disturbed areas as directed by the ENGINEER. This Specification 
also covers cleaning up and repairing damage. 

The ENGINEER shall direct all areas to receive seeding and mulching. All areas 
receiving seeding and mulching shall have lime and fertilizer applied. 

2.0 MATERIALS 

2.1 LIME 

Two tons of agricultural limestone per acre shall be required . 

2.2 FERTILIZER 

A. Amounts. The following amounts of fertilizer are required per acre: 

(1) Nitrogen (N) 
(2) Phosphorous (P205) 
(3) Potash 

60 lbs. 
120 lbs. 
120 lbs. 

B. Analysis. This requirement can be met by applying fertilizer having an 
analysis of 10-20-20 at the rate of 600 pounds per acre. 

2.3 SEED 

The following amounts of pure live seed are required per acre: 

(1) KY-31 Fescue 
(2) Perennial Ryegrass 
(3) Red Clover 

2.4 MULCH 

60 lbs. 
251bs. 
10 lbs. 

Mulch shall consist of wood fiber applied at a rate of 1600 pounds per acre, 
bituminous treated straw applied at a rate of 2000 pounds per acre or other 
mulch subject to the advance approval of the ENGINEER. 

02003-1 

F:\PROJECTS\2013\2013077\SPECIFICATIONS\CONTRACT 1\TECHNICAL SPECIFICATIONS\02003 -
SeedingMulching&CieanUp.doc 



3.0 EXECUTION 

3.1 TIME 

The seeding shall be completed within two weeks after completion of the work or 
as soon thereafter as conditions are favorable. 

3.2 PREPARATION OF SEEDBED 

A. Application of Lime and Fertilizer. Immediately prior to seedbed 
preparation, the CONTRACTOR shall apply the agricultural lime and 
fertilizer uniformly over the area to be seeded. 

B. Mechanical Tillage. The seedbed shall be prepared by pulverizing and 
breaking up the soil to a minimum depth of two inches with a disk 
harrow, drag harrow, spike tooth harrow or similar tool. All rocks, 
clods, and undesirable material that would interfere with seeding 
operations shall be removed . 

3.3 SEEDING 

A. Time. The seeding operations shall be performed immediately after, 
or as soon as practicable, after the seedbed has been prepared. 

B. Equipment. The seed shall be drilled or broadcast uniformly over the 
seedbed with regular approved type of equipment or method 
acceptable to the ENGINEER. 

C. Tillage. The seeded area shall be passed over with a harrow or 
cultipacker to help cover more seed and improve seedling 
establishment. Excessive tillage shall be avoided. 

3.4 MULCHING 

The approved mulch shall be applied uniformly over the seeded area at the rate 
required. 

4.0 CLEANING UP 

4.1 After all construction work is complete, prior to final payment, all exposed 
areas shall be cleaned and left in a sightly manner. 

4.2 All unused material shall be removed from the site. No burning will be 
allowed on the site. 
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5.0 HYDROSEEDING AND HYDROMULCHING 

The CONTRACTOR may hydroseed and hydromulch if the following 
requirements are met. 

1. The individual seed quantities shall be increased by 20%. 

2. The mulch shall be a processed hay or straw applied at a rate of 3/4 
ton per acre with 80 lbs. per acre of an organic tackifier. 

3. The hydroseeder slurry shall not be allowed to drop below a pH of 5.0. 

6.0 MAINTENANCE AND WARRANTIES 

6.1 MAINTENANCE 

The CONTRACTOR shall be responsible for the maintenance of all work under 
this Section until final acceptance. Adequate protection of exposed slopes shall 
be provided at all times to prevent excessive erosion. No work will be accepted 
unless there is evidence of healthy growth and sufficient cover to prevent 
erosion. 

6.2 WARRANTIES 

Work executed under this Section shall be guaranteed for one year with the 
guarantee beginning on the date of final acceptance of all work under this 
Contract. Any seeded areas of the site which are found to not have an adequate 
growth of cover during the guarantee period , shall be re-seeded as soon as 
weather conditions permit, at no cost to the OWNER. 

7.0 PAYMENT 

Payment for all re-vegetation work and cleanup shall be included in the work to 
which it is subsidiary in the Bid Schedule and no measurement of the quantities 
will be made. 
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_ ...... 

SECTION 02072 

HORIZONTAL DIRECTIONAL DRILLING 

1.0 GENERAL 

1.1 WORK INCLUDED 

The work specified in this section consists of furn ishing and installing 
underground utilities using the directional boring (horizontal directional drilling, 
HOD) method of installation, also commonly referred to as guided horizontal 
boring. This work shall include all services, equipment, materials, and labor for 
the complete and proper installation, testing , restoration of underground utilities 
and environmental protection and restoration . 

1.2 QUALITY ASSURANCE 

The requirements set forth in this document specify a wide range of procedural 
precautions necessary to insure that the very basic, essential aspects of a proper 
directional bore installation are adequately controlled. Strict adherence shall be 
required under specifically covered conditions outlined in this specification. 
Adherence to the specifications contained herein, or the Engineer's approval of 
any aspect of any directional bore operation covered by this specification, shall in 
no way relieve the Contractor of their ultimate responsibility for the satisfactory 
completion of the work authorized under the Contract. 

1.3 SUBMITTALS 

A. WORK PLAN: Prior to beginning work, the Contractor must submit to the 
Engineer a general work plan outlining the procedure and schedule to be used to 
execute the project. Plan should document the thoughtful planning required to 
successfully complete the project. At a minimum, the Plan shall cover general 
construction activities, job safety, emergency response, and scheduling. 

B. EQUIPMENT: Contractor will submit specifications on directional boring 
equipment to be used to ensure that the equipment will be adequate to complete 
the project. Spares inventory shall be included. 

C. MATERIAL: Specifications on material to be used shall be submitted to 
Engineer. Material shall include the pipe, fittings and any other item which is to 
be an installed component of the project. 

D. PERSONNEL: Documentation of training and relevant experience of 
personnel shall be submitted. 
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2.0 EQUIPMENT REQUIREMENTS 

2.1 GENERAL 

The directional boring equipment shall consist of a directional boring rig of 
sufficient capacity to perform the bore and pullback the pipe, a boring fluid mixing 
and delivery system of sufficient capacity to successfully complete the crossing, 
a guidance system to accurately guide boring operations and trained and 
competent personnel to operate the system. All equipment shall be in good, safe 
operating condition with sufficient supplies, materials and spare parts on hand to 
maintain the system in good working order for the duration of this project. 

2.2 BORING SYSTEM 

A. BORING RIG: The directional boring machine shall consist of a 
hydraulically powered system to rotate, push and pull hollow drill pipe into the 
ground at a variable angle while delivering a pressurized fluid mixture to a 
guidable drill (bore) head. The machine shall be anchored to the ground to 
withstand the pulling, pushing and rotating pressure required to complete the 
crossing. The hydraulic power system shall be self-contained with sufficient 
pressure and volume to power boring operations. Hydraulic system shall be free 
of leaks. Rig shall have a system to monitor and record maximum pull-back 
pressure during pull-back operations. The rig shall be grounded during boring 
and pull-back operations. Sufficient spares shall be kept on hand for any break
downs which can be reasonably anticipated. 

B. BORE HEAD: The bore head shall be steerable by changing its rotation 
and shall provide the necessary cutting surfaces and boring fluid jets. 

· C. MUD MOTORS (if required): Mud motors shall be of adequate power to 
turn the required boring tools. 

D. DRILL PIPE: Shall be constructed of high quality 4130 seamless tubing, 
grade D or better, with threaded box and pins. Tool joints should be hardened to 
32-36 RC. 

2.3 GUIDANCE SYSTEM 

The Guidance System shall be of a proven type and shall be setup and operated 
by personnel trained and experienced with this system. The Operator shall be 
aware of any magnetic anomalies and shall consider such influences in the 
operation of the guidance system if using a magnetic system. 
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2.4 BORING FLUID (MUD) SYSTEM 

A. MIXING SYSTEM: A self-contained , closed, boring fluid m1x1ng system 
shall be of sufficient size to mix and deliver boring fluid composed of bentonite 
clay, water and appropriate additives. Mixing system shall be able to molecularly 
shear individual bentonite particles from the dry powder to avoid clumping and 
ensure thorough mixing. Mixing system shall continually agitate the boring fluid 
during boring operations. 

B. Boring FLUIDS: Drilling fluid shall be composed of clean water and an 
appropriate additive. Water shall be from a clean source with a pH of 8.5 - 10. 
Water of a lower pH or with excessive calcium shall be treated with the 
appropriate amount of sodium carbonate or equal. The water and additives shall 
be mixed thoroughly and be absent of any clumps or clods. No hazardous ad
ditives may be used. Boring fluid shall be maintained at a viscosity sufficient to 
suspend cuttings and maintain the integrity of bore wall. 

C. DELIVERY SYSTEM: The mud pumping system shall have an adequate 
flow and pressure for the directional bore. The delivery system shall have filters 
in-line to prevent solids from being pumped into the drill pipe. Connections 
between the pump and drill pipe shall be relatively leak-free. Used boring fluid 
and boring fluid spilled during boring operations shall be contained and properly 
disposed of. A berm, minimum of 12" high, shall be maintained around boring 
equipment, boring fluid mixing system, entry and exit pits and boring fluid 
recycling system (if used) to prevent spills into the surrounding environment. 
Pumps of sufficient size shall be in place to convey excess boring fluid from 
containment areas to storage facilities. 

2.5 OTHER EQUIPMENT 

A. PIPE ROLLERS: Pipe rollers, if required, shall be of sufficient size to fully 
support the weight of the pipe while being tested and during pull-back operations. 
Sufficient number of rollers shall used to prevent excess sagging of pipe. 

B. PIPE RAMMERS/PULLERS: Hydraulic or pneumatic pipe rammers or 
pullers may only be used if necessary and with the authorization of Engineer. 

3.0 OPERATIONS 

3.1 GENERAL 

The Engineer shall be notified 7 days in advance of starting work. The Directional 
Bore shall not begin until the Engineer is present at the job site and agrees that 
proper preparations for the operation have been made. The Engineer approval 
for beginning the installation shall in no way relieve the Contractor of the ultimate 
responsibility for the satisfactory completion of the work as authorized under the 
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Contract. It shall be the responsibility of Engineer to provide inspection personnel 
at such times as appropriate without causing undue hardship by reason of delay 
to the Contractor. 

3.2 PERSONNEL REQUIREMENTS 

All personnel shall be fully trained in their respective duties as part of the 
directional boring crew and in safety. Training shall be provided specific to the 
project if any potential hazards may be encountered which has not already been 
included in personnel's training. 

3.3 BORING PROCEDURE 

A. SITE PREPARATION: Prior to any alterations to work-site, Contractor 
shall photograph or video tape entire work area, including entry and exit points. 
One copy of which shall be given to the Engineer and one copy to remain with 
Contractor for a period of one year following the completion of the project. Work 
site, as indicated on drawings and within right-of-way, shall be graded or filled to 
provide a level working area. No alterations beyond what is required for 
operations are to be made. Contractor shall confine all activities to designated 
work areas. 

B. BORE PATH SURVEY: Entire drill path shall be accurately surveyed with 
entry and exit stakes placed in the appropriate locations within the areas 
indicated on drawings. If Contractor is using a magnetic guidance system, drill 
path will be surveyed for any surface geo-magnetic variations or anomalies. 

C. ENVIRONMENTAL PROTECTION: Contractor shall place silt fence 
between all boring operations and any drainage, wetland, waterway or other area 
designated for such protection by contract" documents, state, federal and local 
regulations. Additional environmental protection necessary to contain any 
hydraulic or boring fluid spills shall be put in place, including berms, liners, 
turbidity curtains and other measures. Contractor shall adhere to all applicable 
environmental regulations. Fuel or oil may not be stored in bulk containers within 
200' of any water-body or wetland . 

D. UTILITY LOCATES: Contactor shall notify all companies with underground 
utilities in the work area via the state or local "one-call" (BUD) to obtain utility 
locates. Once the utilities have been located Contractor shall physically identify 
the exact location of the utilities by vacuum or hand excavation , when possible, in 
order to determine the actual location and path of any underground utilities which 
might be within 20 feet of the bore path . Contractor shall not commence boring 
operations until the location of all underground utilities within the work area have 
been verified. 
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E. SAFETY: Contractor shall adhere to all applicable state, federal and local 
safety regulations and all operations shall be conducted in a safe manner. Safety 
meetings shall be conducted at least weekly with a written record of attendance 
and topic submitted to Engineer. The Contractor shall implement the safety 
guidelines and practices established by: 

1. Occupational Safety and Health Act (OSHA). 
(a) In particular, Subpart P, Excavations of 29 CFR 1926.650, 

.651 , 652, and OSHA Publication 2226, "Excavation, 
Trenching & Shoring" 

F. BORE PIT: The boring pit shall be solid sheeted, braced, and shored as 
necessary to provide a safe work environment. The Contractor shall take all 
precautions, and comply with all requirements as may be necessary to protect 
employees, and private and public property. As required by federal and/or state 
regulations, bore pit excavation and shoring shall be designed by a professional 
engineer registered in Kentucky. Tabulated data, calculations, and/or drawings 
shall be signed and sealed by the bore pit design professional engineer and 
submitted for review. 

G. PIPE: Pipe shall be connected together in one length prior to pull-back 
operations, if space permits. Steel pipe welds will be X-rayed prior to being 
placed in bore hole. Pipe will be placed on pipe rollers before pulling into bore 
hole with rollers spaced close enough to prevent excessive sagging of pipe. 

H. PILOT HOLE: Pilot hole shall be drilled on bore path with no deviations 
greater than 5% of depth over a length of 1 00'. In the event that pilot does 
deviate from bore path more than 5% of depth in 1 00', Contractor will notify 
Engineer and Engineer may require Contractor to pull-back and re-drill from the 
location along bore path before the deviation. 

In the event that a boring flu id fracture, inadvertent returns or returns loss occurs 
during pilot hole boring operations, Contractor shall cease boring, wait at least 30 
minutes, inject a quantity of boring fluid with a viscosity exceeding 120 seconds 
as measured by a March funnel and then wait another 30 minutes. If mud 
fracture or returns loss continues, Contractor will cease operations and notify 
Engineer. Engineer and Contractor will discuss additional options and work will 
then proceed accordingly. 

I. REAMING: Upon successful completion of pilot hole, Contractor will ream 
bore hole to a minimum of 25% greater than outside diameter of pipe using the 
appropriate tools. Contractor will not attempt to ream at one time more than the 
boring equipment and mud system are designed to safely handle. 
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J. PULL-BACK: After successfully reaming bore hole to the required 
diameter, Contractor will pull the pipe through the bore hole. In front of the pipe 
will be a swivel. Once pull-back operations have commenced, operations must 
continue without interruption until pipe is completely pulled into bore hole. During 
pull-back operations Contractor will not apply more than the maximum safe pipe 
pull pressure at any time. 

In the event that pipe becomes stuck, Contractor will cease pulling operations to 
allow any potential hydro-lock to subside and will commence pulling operations. If 
pipe remains stuck, Contractor will notify Engineer. Engineer and Contractor will 
discuss options and then work will proceed accordingly. 

3.4 PIPE TESTING 

The pipe will be pressure tested as required in the Section 15103 - Pressure 
Testing and Sterilization 

3.5 SITE RESTORATION 

Following boring operations, Contractor will de-mobilize equipment and restore 
the work-site to original condition . All excavations will be backfilled and 
compacted to 95% of original density. Landscaping will be restored to original. 

3.6 RECORD KEEPING, AS-BUlL TS 

Contractor shall maintain a daily project log of boring operations and a guidance 
system log with a copy given to Engineer at completion of project. As-built 
drawings shall be certified as to accuracy by the Contractor. Third-party 
verification of as-built drawings may be done at Owner's expense. 

4.0 PAYMENT 

The unit price bid for directional drilling shall be full compensation for supplying 
the casing and carrier pipe, and all material , labor, equipment, and tools for the 
construction of the waterline by directional drilling. Payment will be made by the 
unit price bid for each Directional Bore Crossing entered on the Bid Schedule. 
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SECTION 02100 

FENCE CONSTRUCTION 

1.0 SCOPE 

Fencing is normally bid as an alternate construction item and if included is to be 
constructed at locations and in the manner shown on the plans. 

1.1 CHAIN LINK FENCING 

Fencing shall be of non-climbable type as manufactured by the Cyclone Fence 
Company, or approved equal. It shall be standard overall height as shown in 
Drawings and constructed of chain link fabric with three rows of barb wire on top 
of steel brackets. Chain link fabric shall be one foot less than complete overall 
height of fence. 

1.1.1 Option. These Specifications are based upon the use of steel, chain link, 
galvanized fencing. At Contractor's option, and at no additional expense to 
Owner, fencing may be constructed of aluminum products and accessories. 
Basic specification requirements for aluminum shall be equivalent to 
specifications for steel fencing. Aluminum fencing products and accessories 
shall also conform to applicable portion of the "Recommended Commercial 
Standard for Aluminum Alloy Chain Link Fencing" as published by the Chain Link 
Fence Manufacturers Institute. 

1.1.2 Material. All fencing materials shall conform to applicable portions of the 
Standards of the Chain Link Fence Manufacturers Institute (CLFMI). Material for 
framework shall be open hearth, copper-bearing steel conforming to the 
applicable requirements of the latest ASTM for Standard Specifications, Serial 
Designation A? for Steel for Bridges and Buildings. 

End, corner, angle and pull posts shall be 3-inch outside diameter, standard 
tubular steel weighing not less than 5.79 pounds per linear foot. Line posts shall 
be 2 1/4-inch structurai"H" sections weighing 4.1 pounds per linear foot or 2 3/8-
inch outside diameter steel pipe weighing 3.65 pounds per linear foot. Top rail 
shall be 1 5/8-inch outside diameter steel pipe weighing 2.27 pounds per linear 
foot or "H" section weighing 2.27 pounds linear foot. Top rails shall be provided 
with expansion rail couplings spaced at not less than 20 foot intervals. Gate 
posts for pedestrian gates shall be 3-inch outside diameter pipe weighing 5.79 
pounds per linear foot. Gate posts for vehicular gates shall be 4-inch outside 
diameter pipe weighing 9.1 pounds per linear foot. 

Braces shall be provided at all corners and wherever fabric is not continuous, 
such as at gates or at other openings. Braces shall be of the same material as 
top ra il. Extension arms on intermediate posts shall be of pressed steel. 
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Extension arms on end and corner posts shall be heavy malleable iron. 
Extension arms shall carry 3 barbed wires. Fittings used in connection with the 
fence and gates shall be malleable iron or pressed steel. Barbed wire shall be 
four-point pattern, two strand, No. 12-1/2 gauge, copper-bearing steel wire, 
heavily hot galvanized after weaving, with large barbs placed 3 inches apart. 
Chain link fabric shall be copper-bearing base metal No. 9 gauge wire heavily 
zinc coated by hot dig process after weaving . The fabric shall have a knuckled 
selvage along the top rail and a twisted and barbed selvage at the bottom. The 
barbing shall be done by cutting the wire on a bias, creating sharp points. A 2-
inch padlock and chain shall be furnished with each gate. Three keys shall be 
furnished with each padlock. Chain shall be welded to the gate. Gate frames 
shall be of 1.9 inch outside diameter pipe weighing 2.72 pounds per linear foot. 
Corner fittings shall be heavy, malleable iron castings or pressed steel. Fabric 
shall be same as in fence. Each gate frame shall be equipped with 3/8-inch 
diameter adjustable ball-and-socket hinges, catch and stops. Double gates shall 
have center rests. Hinges shall provide for swinging the gate open through an 
arc of not less than 180 degrees. Gates shall be suitably braced and reinforced 
to prevent sagging. Double gates shall be provided with center plumger rod, 
catch and semi-automatic outer catches to secure gate in opened position. All 
materials entering into the construction of required fencing shall be heavily 
galvanized by the hot dip process. 

1.1 .3 Construction. End, corner and gate posts shall be set in a concrete base 
not less than 18 inches in diameter which shall extend at least three inches 
below the bottom of the post. The post shall extend to a depth of at least three 
feet below the surface of the ground. A brace shall be spaced midway in height 
of each end, corner and gate post and shall extend to the first line post. Braces 
shall be securely fastened to posts by means of malleable iron connections and 
trussed from line post back to end, corner or gate post with a 3/8-inch diameter 
rod. 

Line posts shall be set in a concrete base not less than 12 inches in diameter 
which shall extend at least three inches below the bottom of the post. The post 
shall extend to a depth of at least thirty inches below the surface of the ground. 
Line posts shall be equally spaced along the line of fence at intervals not to 
exceed ten ( 1 0') feet. 

Galvanized steel pipe sleeves, 4-inch 0 .0 . for corner, pull and gate posts and 3 
1/2-inch O.D. for line posts shall be embedded in concrete as shown on the plans 
for all fence posts to be installed on concrete structures. 

Top rail shall be installed between line posts. Fabric shall not be erected until 
concrete has had sufficient time to cure. Chain-link fabric shall be stretched to 
uniform tightness on the outside of the posts with suitable tools and shall be 
attached with No. 6 gauge galvanized wire clips securely clinched and attached 
by means of adjustable clamps. Fabric shall be fastened to line posts at 14-inch 
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intervals. Fabric shall be attached to rail at 24-inch intervals by galvanized tie 
wires. 

A No. 7 coil spring galvanized wire shall be stretched along the bottom of the 
fence and securely fastened to the posts. The chain-link fabric shall be attached 
to the tension wire at intervals not to exceed two feet. 

1.2 MEASUREMENT AND PAYMENT 

Payment for all work on fencing shown on the Drawings and herein specified 
shall be included in the payment for the following Bid Item "150 GPM Pump 
Station" as contained in the Bid Schedule and no measurement of the quantities 
will be made. This shall include posts, gates, concrete, and any other work, 
incidentals or equipment required for a satisfactory installation as shown on the 
Drawings. 
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SECTION 02271 

RIP RAP 

1.0 GENERAL 

1.01 DESCRIPTION OF WORK 

A. The Contractor shall furnish all labor, materials, tools, supervision, 
transportation, installation equipment, and incidentals required to 
provide rubble stone riprap meeting Class II and Class Ill requirements 
set forth by the Kentucky Transportation Cabinet. 

B. The Contractor shall be prepared to install the riprap in conjunction 
with other construction activities and subcontractors at the site. 

1.02 RELATED SECTIONS 

A. Section 02200 - EARTHWORK 

B. Section 02205- MATERIAL EXCAVATION 

C. Section 02210 - EMBANKMENT 

1.03 SUBMITIALS 

J 

The Contractor shal l submit the following to the Engineer for inspection 
and acceptance at least seven (7) days prior to starting the Work of this 
Section: 

A. Source of rip-rap stone material - supplier 

B. Gradation analysis 

C. Certification of compliance with Kentucky Department of Highways 
material specifications. 

2.0 PRODUCTS 

2.01 STONE RIPRAP 

A. Stone used for riprap shall consist of field stone, rough unhewn quarry 
stone or excavated rock with angular or fractured faces meeting Class 
II and Class Ill requirements. The stone used for riprap shall consist of 
sandstone, limestone, or other hard, sound and durable material that 
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shall be resistant to the action of air, temperature changes, and water; 
and shall be sound, dense and suitable in all respects for the 
prevention of scour. The stone used for riprap purposes shall be 
approved by the Engineer as to source, size and quality prior to its 
delivery to the site. 

B. Stone used for riprap shall be reasonably free of fines and reasonably 
well graded between the maximum and minimum rock sizes so as to 
produce a minimum of voids. 

3.0 EXECUTION 

3.01 SUBGRADE PREPARATION 

A. Riprap of the required type shall be placed to the lines, grades, 
thickness, and location shown on the Drawings or as directed by the 
Engineer. 

B. The subgrade shall be prepared as shown on the Drawings and 
specified in Section 02200. 

C. Riprap shall be placed immediately following completion of subgrade 
preparation and approval by the Engineer. 

D. Unless otherwise shown and/or specified elsewhere in the Contract 
Documents, stone riprap shall be placed to a consolidated depth of not 
less than twelve (12) inches. 

3.02 RIPRAP PLACEMENT 

A. Riprap shall be carefully placed to avoid segregation or disturbing of 
the underlying material. The material shall be placed in such a manner 
as to produce a well graded mass of riprap with the minimum 
practicable percentage of voids. The larger pieces shall be well 
distributed throughout the entire mass and the finished riprap shall be 
free from objectionable pockets of small or large pieces. Hand placing, 
to a limited extent, may be required , but only to the extent necessary to 
obtain the results specified above. 

B. Placing riprap by dumping into chutes or by similar methods likely to 
cause segregation of various sizes shall not be permitted. 

C. At the discretion of the Owner or Engineer, a geotextile filter/separator 
may be placed on the subgrade prior to placement of riprap. Riprap 
shall not be placed in a manner that shall cause damage to the 
underlying geotextile filter/separator. Any damage to geotextile during 
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placement of riprap shall be repaired by placing a piece of geotextile 
large enough to cover the damaged area and overlapping and 
seaming. All repair costs shall be the responsibility of the Contractor. 

3.03 PRODUCT PROTECTION 

A. The Contractor shall use all means necessary to protect all prior Work 
and materials, and completed Work of other Sections. 

B. In the event of damage, the Contractor shall immediately make all 
repairs and replacements necessary, to the approval of the Owner or 
Engineer and at no cost to the Owner. 

4.0 MEASUREMENT AND PAYMENT 

4.01 Payment for riprap will be made in accordance with the Bid Schedule and 
shall include all necessary foundation preparation, shaping, underlayment, 
placing and finishing in accordance with the Drawings and Specifications. 

4.02 Unless riprap is specified to be measured and paid as a separate Bid 
Item, full payment shall be included in the Bid Price of the completed Bid Item to 
which it is most subsidiary and no measure of the quantities will be made. 

4.03 Payment as specified above shall be considered as full compensation for 
all labor, materials, equipment and incidentals necessary to perform the Work as 
required. 

END OF SECTION 02271 
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DIVISION 3: CONCRETE 



SECTION 03251 

EXPANSION, CONSTRUCTION, AND CONTROL JOINTS 

1.0 GENERAL 

1.1 REFERENCES 

A. The following is a list of standards which may be .referenced in this section: 

1. American Society for Testing and Materials (ASTM): 
a. A36, Standard Specification for Structural Steel. 
b. A525, Standard Specification for General Requirements for Steel 

Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process. 
c. 0226, Standard Specification for Asphalt- Saturated Organic Felt 

Used in Roofing and Waterproofing. 
d. 0227, Standard Specification for Coal-Tar-Saturated Organic Felt Used 

in Roofing and Waterproofing . 
e. 0994, Standard Specification for Preformed Expansion Joint Filler for 

Concrete (Bituminous Type) (AASHTO M33). 
f . 01056, Standard Specification for Flexible Cellular Materials-Sponge 

or Expanded Rubber. 
g. 0 175 1, Standard Specification for Preformed Expansion Joint Filler 

for Concrete Paving and Structural Construction (Nonextruding and 
Resilient Bituminous Types) . 

2. Corps of Engineers (COE): CRD-C-572, Corps of Engineers 
Specifications for Polyvinylchloride Waterstop. 

3. American National Standards Institute (ANSI): ANSI/NSF 61 , Drinking 
Water System Components, Health Effects. 

1.2 SUBMITIALS 

A. Shop Drawings-

1. Plastic Type Water Stops: Details of splices to be used and 
method of securing water stop in the forms and supporting water stop so 
as to maintain proper orientation and location during concrete placement. 

2. Construction Joints: Layout and location indicating type to be used . 
3. Joint fillers for horizontal joints. 
4. Preformed control joints. 
5. Water stop. 

B. Samples: Splice, joint, and fabricated cross of each size, shape, and 
fitting of water stop(s) proposed for use. 
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C. Quality Control Submittals: 

1. Joint Filler for Potable Water Structures: Copy of applicable NSF listing. 
2. Water stop manufacturer's written instructions for product shipment, 

storage, handling, installation field splices, and repair. 
3. Joint Filler and Primer: Manufacturer's written instructions for product 

shipment, storage, handling, application, and repair. 
4. Preformed Control Joint: Manufacturer's written instructions for product 

shipment, storage, handling, application, and repair. 

1.3 QUALITY ASSURANCE 

A. Regulatory Requirements: Acceptance of pourable joint filler for potable 
water structures by federal EPA or by a state health agency. 

1. Pourable Joint Filler: Certified as meeting NSF 61 . 

B. Special Inspection (Kentucky Building Code 2013, Section 1704) : 

1. Special Inspections to be performed under this contract is listed under 
General Provisions of Structural Drawings. If special inspection is 
required, Owner will retain the services of a Special Inspector of Record 
to inspect all applicable work under this contract and this Contractor is 
responsible for providing safe access to all areas of work under this 
contract to be inspected at no additional cost to the Owner or His/Her 
Agents. No reinforcing steel erection or concreting shall take place 
without written approval of the Special Inspector of Record (SIR). Any 
progression of work without the approval of the SIR will be subject to 
demolition at this contractor's expense. At the completion of the Special 
Inspection secure a written approval from the SIR for placing concrete in 
the forms that were approved for concreting . 

2. The extent of special inspection to be performed is listed in Table 1704.4 
of the Kentucky Building Code 2013 (KBC 2013) . 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Acceptance at Site: Verify that water stops delivered are in accordance with 
cross-section dimensions as shown and manufacturer's product data prior to 
unloading and storing onsite. 
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2.0 PRODUCTS 

2.1 LABYRINTH WATER STOP 

A. Extruded from polyvinyl chloride (PVC) in conformance with Corps of 
Engineers' Specification CRD-C-572. 

B. Size and configuration as shown. 

2.2 PLASTIC WATER STOP 

A. Extruded from an elastomeric plastic compound of which the basic resin 
shall be polyvinyl chloride (PVC). Reclaimed PVC in the compound is not 
acceptable. 

B. Specific Gravity: Approximately 1.37. 

C. Shore Durometer Type A Hardness: Approximately 80. 

D. Performance Requirements: Corps of Engineers' Specification CRD-C-5 
72. 

E. Type: Center bulb with a number of parallel ribs or protrusions on each side 
of strip center. 

F. Corrugated or tapered type water stops are not acceptable. 

G. Thickness: Constant from bulb edge to the outside stop edge. 

H. Minimum Weight per Foot of Water Stop: 

1. 1.62 pounds for 3/8-inch by 6-inch. 
2. 2.30 pounds for 3/8-inch by 9-inch. 

I. Manufacturers and Catalog Numbers: 

1. Vulcan Metal Products, Inc., Construction Materials Division, 
Birmingham, AL; Catalog No. 3/81-15M: Type 8069 (6-inch by 3/8-inch). 

2. Vinylex Corp., Knoxville, TN; Catalog No. 03250NIN: No. RB6-38H (6-
inch by 3/8-inch). 

3. Greenstreak Plastic Products, St. Louis, MO; Catalog No. 03250/GRD: 
Style 732 (6-inch by 3/8-inch). 

4. A. C. Horn, Inc., Beltsville, MD; Catalog No. CSP-162: Type 9 (6-inch by 
3/8-inch). 
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2.4 WIRE LOOPED PLASTIC WATER STOP 

A. Furnish as an alternative to plastic water stops. 

B. Same material and geometry as plastic water stops. 

C. Furnish with continuous galvanized wire looping at edge for convenience 
in positioning and securing stop in place in the forms. 

D. Manufacturers and Catalog Numbers: Paul Murphy Plastics, Roseville, Ml ; 
"Wire Stop Water Stop",- geometry numbers ACR 6380, ACR 9380, as shown 
on Paul Murphy Plastics Co. Drawing No. CCP-120-12M. 

2.5 BOND BREAKER 

A. Tape for Expansion Joints: Adhesive-backed glazed butyl or polyethylene 
tape same width as the joint that will adhere to the premolded joint material 
or concrete surface. 

B. Use either bond breaker tape or a bond prevention material as specified in 
Section 03300, CAST-IN-PLACE CONCRETE, except where a tape is 
specifically called for. 

2.6 PREMOLDED JOINT FELLER 

A. Bituminous Type: ASTM D994 or D1751 

B. Sponge Rubber: Neoprene, closed-cell , expanded; ASTM D1 056, Type 
2C5, with a compression deflection, 25 percent deflection (limits), 119 to 168 
kPa (17 to 24 psi) minimum. 

1. Manufacturer and Product: Rubatex Corp.; R45 IN. 

2.7 PREFORMED CONTROL JOINT 

A. One-Piece, Flexible, Polyvinyl Chloride Joint Former: 

1. Manufacturer and Product: Vinylex Corp., Knoxville, TN- Kold-Seal 
Zip-Per Strip KSF-150-50-50. 

B. One-Piece Steel Strip with Preformed Groove: 

1. Manufacturer and Product: Burke Concrete Accessories, Inc., San 
Mateo, CA; Keyed Kold Retained Kap. 
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C. Furnish in full-length, unspliced pieces. 

2.8 POURABLE JOINT FILLERS 

A. Filler for Potable Water Structures: 

1. Meet requirements of ANSI/NSF 61 
2. Multicomponent sealant, self-leveling or nonsag as required for level, 

sloping , or vertical joints. 
3. Color: White. 
4. Manufacturers and Products: 

a. Sika Chemical Co., Lyndhurst, NJ; Sikaflex-2C or Sikaflex-1A. 
b. Product Research Chemical Corp., Gloucester City, NJ; Permapol 

RC-270SL Reservoir Sealant or RC-270 Gun Grade Reservoir 
Sealant, with PRC Primer No. 57. 

2.9 STEEL EXPANSION JOINT DOWELS 

A. Dowels: ASTM A36 round smooth steel bars. 

B. Bar Coating : Two-coat System No. 29A, FUSION BONDED, STEEL 
DOWEL COATING, as specified in Section 09900, PAINTING [A: AND 
PROTECTIVE COATINGS,] with a factory-applied lubricating coating . 

2.10 ACCESSORIES 

A. Joint Sealants: As specified in Section 07900, JOINT SEALANTS. 

B. Nonshrink Grout: 

1. As specified in Section 03600, GROUT. 
2. Compatible with joint sealant. 

C. Roofing Felt: ASTM D226, Type II , 30-pound asphalt-saturated or equal 
weight of ASTM D227 coal-tar saturated felt. 

D. Reinforcing Steel: As specified in Section 03210, REINFORCING STEEL. 

E. Nails: As required for securing bituminous type premolded joint filler. 

F. Masking Tape: As required to temporarily adhere to concrete at each side of 
joint to receive filler. 
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3.0 EXECUTION 

3.1 GENERAL 

A. Construct straight joints; make vertical or horizontal, except where walls 
intersect sloping floors. 

B. Commence concrete placement after the joint preparation is complete. 

C. Time Between Concrete Pours: As specified in Section 03300, CAST-IN-
PLACE CONCRETE. 

3.2 SURFACE PREPARATION 

A. Construction Joints: Prior to placement of abutting concrete, clean 
contact surface: 

1 . Remove laitance and spillage from reinforcing steel and dowels. 
2. Roughen surface to a minimum of 1/4-inch amplitude: 

a. Sandblast after the concrete has fully cured . 
b. Water blast after the concrete has partially cured 
c. Green cut fresh concrete with high pressure water and hand tools. 

3. Perform cleaning so as not to damage water stop, if one is present. 

B. Expansion Joint with Pourable Filler: 

1. Use motorized wire brush or other motorized device to mechanically 
roughen and thoroughly clean concrete surfaces on each side of joint 
from plastic water stop to the top of the joint. 

2. Use clean and dry high pressure air to remove dust and foreign material, 
and dry joint. 

3. Prime surfaces before placing joint filler. 
4. Avoid damage to water stop. 

C. Expansion Joint without Pourable Filler: 

1. Coat concrete surfaces above and below plastic water stop with bond 
breaker. 

2. Do not damage water stop. 

D. Control Joint: 

1 . Join water stops at intersections to provide continuous seal. 
2. Center water stop on joint. 
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3. Secure water stop in correct position to avoid displacement during 
concrete placement. 

4. Repair or replace damaged water stop. 
5. Place concrete and vibrate to obtain impervious concrete in the vicin ity of 

all joints. 
6. Joints in Footings and Slabs: 

a. Ensure that space beneath plastic water stop is completely fi lled with 
concrete. 

b. During concrete placement, make a visual inspection of the entire 
water stop area. 

c. Limit concrete placement to elevation of water stop in first pass, 
vibrate the concrete under the water stop, lift the water stop to confirm 
full consolidation without voids, then place remaining concrete to full 
height of slab. 

d. Apply procedure to full length of plastic water stops. 

3.3 INSTALLATION OF WATER STOPS 

A. General: 
1. Join water stops at intersections to provide continuous seal. 
2. Center water stop on joint. 
3. Secure water stop in correct position to avoid displacement during 

concrete placement. 
4. Repair of replace damaged water stop. 
5. Place concrete and vibrate to obtain impervious concrete in the vicinity of 

all joints. 
6. Joints in Footings and Slabs: 

a. Ensure that space beneath plastic water stop is completely fi lled with 
concrete. 

b. During concrete placement, make a visual inspection of the entire 
water stop area. 

c. Limit concrete placement to elevation of water stop in fi rst pass, 
vibrate the concrete under the water stop, lift the water stop to confi rm 
full consolidation without voids, then placing remaining concrete to full 
height of slab. 

d. Apply procedure to full length of plastic water stops. 

B. Labyrinth Water Stops: Install in accordance with the manufacturer's written 
instructions. Use heat butt weld splices only. 

C. Plastic Water Stop: 

1. Install in accordance with manufacturer's written instructions. 
2. Splice in accordance with the water stop manufacturer's Written 

instructions using a thermostatically controlled heating iron. Butt splice 
unless specifically detailed otherwise. 
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a. Allow at least 10 minutes before the new splice is pulled or strained in 
any way. 

a. Finished splices shall provide a cross-section that is dense and free of 
porosity with tensile strength of not less than 80 percent of the 
unspliced materials. 

3. Wire looped plastic water stop may be substituted for plastic water stop. 

3.4 EXPANSION JOINT INSTALLATION 

A. General: 

1. Place bond breaker above and below water stop when premolded joint 
filler and pourable joint filler is not used. 

2. Premolded Joint Filler: 
a. Sufficient in width to completely fill the joint space where shown. 
b. If a water stop is in the joint, cut premolded joint filler to but tightly 

against the water stop and the side forms. 
3. Precut premolded joint filler to the required depth at locations where joint 

filler or sealant is to be applied. , 
4. Form cavities for joint filler with either precut, premolded joint filler, or 

smooth removable accurately shaped material. Entire joint above water 
stop, in slabs, shall be formed and removed so that entire space down to 
water stop can be filled with the pourable joint filler. 

5. Vibrate concrete thoroughly along the joint form to produce a dense, 
smooth surface. 

B. Bituminous Type Premolded Joint Filler: 

1 Drive nails approximately I -foot 6 inches on center through the finer, prior 
to installing, to provide anchorage embedment into the concrete during 
concrete placement. · 

2. Secure premolded joint filler in forms before concrete is placed. 
3. Install in walkways, at changes in direction, at intersections, at each side 

of driveway entrances, and at 45-foot intervals, maximum. 

C. Pourable Joint Filler: 

1. General: Install in accordance with the manufacturer's written 
instructions, except as specified below: 
a. Apply primer prior to pouring joint filler. 
b. Fill entire joint above the water stop with joint filler as shown. 
c. Use masking tape on top of slabs at sides of joints ; clean spillage. 

Remove masking tape afterwards. 
2. Rubber Asphalt Type, Hot-Applied: 

a. Heat filler material in a double-walled boiler. 
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b. Place filler in the joint by means of a nozzle from a portable pouring 
type container to prevent spillage outside of the joint. 

c. Begin pouring joint filler at the bottom of the horizontal joint and 
proceed upwards in a manner that will preclude the possibility of 
trapping air in the joint. 

3. Rubber Asphalt Type, Cold-Applied : Place cold-applied, two-component 
fillers in accordance with manufacturer's written instructions. 

4. Multicomponent Type for Potable Water Structures: Install in accordance 
with manufacturer's written instructions. 

D. Steel Expansion Joint Dowels: 

1. Install coated and lubricated bars parallel to wall or slab surface and in 
true horizontal position perpendicular to the joint in both plan and section 
view, so as to permit joint to expand or contract without bending the 
dowels. 

2. Secure dowels tightly in forms with rigid ties. 
3. Install reinforcing steel in the concrete as shown to protect the concrete 

on each side of the dowels and to resist any forces created by joint 
movement. 

3.5 CONTROL JOINT INSTALLATION 

A. Locate reinforcing and dowels as shown. 

B. Install PVC water stop. 

C. Concrete surfaces shall be dense and smooth. 

D. Install bond breaker to concrete surfaces above and below water stop. 

3.6 PREFORMED CONTROL JOINTS 

A. Use only where specifically shown; do not use in water-holding basins. 

B. Locate flush, or slightly below the top of slab. 

C. Install in accordance with manufacturer's written instructions in straight, full 
length unspliced pieces. 

D. Steel Strip Type with Preformed Groove: Brace to withstand pressure of 
concrete during and after placement. 

END OF SECTION 03251 
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SECTION 03310 

CONCRETE WORK 

1.0 GENERAL 

1.1 DESCRIPTION 

A. Work Included: Extent of concrete work is shown on drawings. 

B. Related Work: 

1. Documents affecting work of this Section include, but are not 
limited to, General Conditions, Supplementary Conditions, and 
Division 1 of these Specifications. 

2. Section 02220: Excavating, Backfilling, and Compacting. 
3. Section 03251 : Expansion, Construction and Control Joints 
4. Section 03400: Precast Concrete 
5. Section 03600: Grout 

1.2 QUALITY ASSURANCE 

A. Codes and Standards: Comply with provisions of following codes, 
specifications and standards, except where more stringent 
requirements are shown or specified: 

1. ACI 301 "Specifications for Structural Concrete for Buildings" 
2. ACI 318 "Building Code Requirements for Reinforced Concrete" 
3. ACI 350 R - "Environmental Engineering Concrete Structures" 
4. Concrete Reinforcing Steel Institute, "Manual of Standard 

Practice. 

B. Concrete Testing Services 

1. Engage a testing laboratory acceptable to ENGINEER to 
perform material evaluation tests and to design concrete mixes. 

2. Contractor will engage testing laboratory to perform sampling 
and testing during placement of concrete. 

3. Contractor will engage a testing laboratory to conduct tests of 
compression test specimens. 

4. Materials and installed work may require testing and retesting 
as directed by ENGINEER, at any time during progress of work. 
Allow free access to material stockpiles and facilities. Re
testing of rejected materials and installed work shall be done at 
Subcontractor's expense. 
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1.3 SUBMITTALS 

A. Product Data: Submit data for proprietary materials and items, 
including reinforcement and forming accessories, admixtures, patching 
compounds, waterstops, joint systems, curing compounds, dry-shake 
finish materials, and others as requested by ENGINEER. 

B. Shop Drawings - Reinforcement: Submit shop drawings for 
fabrication, bending, and placement of concrete reinforcement. 
Comply with ACI 315 "Manual of Standard Practice for Detailing 
Reinforced Concrete Structures" showing bar schedules, stirrup 
spacing, diagrams of bent bars, and arrangement of concrete 
reinforcement. Include special reinforcement required at openings 
through concrete structures. 

C. Laboratory Test Reports: Submit laboratory test reports for concrete 
materials and mix design test as specified. 

D. Material Certificates: Provide materials certificates in lieu of materials 
laboratory test reports when permitted by ENGINEER. Material 
certificates shall be signed by manufacturer and Subcontractor, 
certifying that each material item complies with, or exceeds, specified 
requirements. 

PART 2 - PRODUCTS 

2.1 FORM MATERIALS: 

A. Forms for Exposed Finish Concrete: Unless otherwise indicated, 
construct formwork for exposed concrete surfaces with plywood, 
metal-framed plywood faced or other acceptable panel-type materials, 
to provide continuous, straight, smooth, exposed surfaces. Furnish in 
largest practicable sizes to minimize number of joints and to conform 
to joint system shown on drawings. Provide form material with 
sufficient thickness to withstand pressure of newly-placed concrete 
without bow or deflection. Use plywood complying with U. S. Product 
Standard PS-1 "B-B (Concrete Form) Plywood", Class I, Exterior 
Grade or better, mill-oiled and edge-sealed, with each piece bearing 
legible inspection trademark. 

B. Forms for Unexposed Finish Concrete: Form concrete surfaces which 
will be unexposed in finished structure with plywood, lumber, metal or 
other acceptable material. Provide lumber dressed on at least 2 edges 
and one side for tight fit. 
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C. Form Coatings: Provide commercial formulation form-coating 
compounds that will not bond with, stain nor adversely affect concrete 
surfaces, and will not impair subsequent treatments of concrete 
surfaces. 

D. Forms for Textured Finish Concrete: Form textured finish concrete 
surfaces with units of face design, size, arrangement and configuration 
as shown on drawings or as required to match ENGINEER's control 
sample. Provide solid backing and form supports to ensure stability of 
textured form liners. 

E. Cylindrical Columns and Supports: Form round-section members with 
fiberglass re inforced plastic, or paper or fiber tubes. Construct paper or 
fiber tubes of laminated plies using water-resistant adhesive with wax
impregnated exterior for weather and moisture protection. Provide 
units with sufficient wall th ickness to resist loads imposed by wet 
concrete without deformation. 

2.2 REINFORCING MATERIALS: 

A. Reinforcing Bars: ASTM A615, Grade 60, deformed. 

B. Steel Fibers: ASTM A820, type I, deformed fibers. Dramix ZC 60/.80 
steel fibers as manufactured by Bekaert Corporation or Xorex 2.5 steel 
fibers as manufactured by Novocon International , Inc. 

C. Welded Wire Fabric: ASTM A 185, welded steel wire fabric. 

D. Supports for Reinforcement: Provide supports for reinforcement 
including bolsters, chairs, spacers and other devices for spacing, 
supporting and fastening reinforcing bars and welded wire fabric in 
place. Use wire bar type supports complying with CRSI specifications, 
unless otherwise acceptable. 

1. For slabs-on-grade: Use supports with sand plates or horizontal 
runners where base material will not support chair legs. 

2. For exposed-to-view concrete surfaces: Where legs of supports 
are in contact with forms, provide supports with legs which are 
plastic protected (CRSI, Class 1) or stainless steel protected 
(CRSI , Class 2). 

2.3 CONCRETE MATERIALS: 

A. Portland Cement: ASTM C150, Type I, unless otherwise acceptable to 
ENGINEER. Use one brand of cement throughout project, unless 
otherwise acceptable to ENGINEER. 
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B. Fly Ash: ASTM C618, Type Cor Type F. Loss on ignition shall not 
exceed 3 1/2%. Limit use of fly ash to not exceed 25% of cement 
content by weight. 

C. Normal Weight Aggregates: ASTM C33, and as herein specified. 
Provide aggregates from a single source for exposed concrete. 

1. For exterior exposed surfaces, do not use fine or coarse 
aggregates containing spalling-causing deleterious substances. 

2. For interior slabs-on-grade coarse aggregates shall be graded 
such that not more than 18 percent nor less than 8 percent of 
the total aggregate is retained on the 3/4", 1/2", 3/8" and 
number 4 sieves. 

D. Water: Drinkable. 

E. Admixtures: The amount of water soluble chloride ions added to the 
mix by the admixtures shall not exceed 0.3% by weight of cement. 
Provide admixture manufacturer's written certification of weight of 
added chloride ions per ounce for each admixture. 

1. Air-Entraining Admixture: ASTM C260. 
2. Water-Reducing Admixture: ASTM C494, Type A 
3 High-Range Water-Reducing Admixture (SuperPiasticizer): 

ASTM C494, Type F or Type G 
4. Water-Reducing, Non-Chloride Accelerator Admixture: ASTM 

C494 Type E 
5. Water-Reducing , Retarding Admixture: ASTM C494, TypeD 

2.4 RELATED MATERIALS 

A. Waterstops: Provide waterstops at construction joints as indicated. 
Size to suit joints. 

1. Polyvinyl Chloride Waterstops 

B. Joint Filler: ANSI/ASTM D994, bituminous impregnated fiberboard ; 
closed cell neoprene; self-expanding cork; of the size detailed and in 
locations indicated on the Drawings. Bituminous impregnated 
fiberboard shall not be used to fill joints in liquid retaining structures. 

C. Joint Covers: ANSI/ASTM B221 ; alloy extruded aluminum retainers 
with resilient neoprene fill strip; extruded aluminum cover plate; 25 
shore hardness; to permit plus of minus 50 percent joint movement; of 
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longest manufactured length; mounted as detailed or per 
manufacturer's recommendations. 

D. Sealants: Specified in Section 03251 . 

E. Moisture Barrier: Provide moisture barrier cover over prepared base 
material where indicated . Use only materials which are resistant to 
decay when tested in accordance with ASTM E154, as follows: 

1. Polyethylene sheet not less than 8 mils thick. 

F. Non-Shrink Grout: CRD-C 621 , factory pre-mixed grout. 

G. Smooth Dowels: Provide smooth dowels frabricated from plain steel 
bars conforming to ASTM A-615 or approved equal. 

H. Liquid Membrane-Forming Curing Compound: Liquid type membrane
forming curing compound complying with ASTM C309, Type I, Class A 
with % solids not less than 18%. Moisture loss not more than 0.03 
gr./sq. em. when applied at 300 square ft./gal. 

I. Impervious sheet conforming to ASTM C-171 , polyethylene film shall 
be white opaque. 

J. Bonding Compound: Polyvinyl acetate or acrylic base, rewettable 
type. 

2.5 PROPORTIONING AND DESIGN OF MIXES 

A. Prepare design mixes for each type and strength of concrete as 
follows: 

1. Prepare concrete mixes, other than slab on grade concrete in 
accordance with ACI 301 Section 4.2.3 

2. Prepare slab on grade concrete mixes in accordance with ACI 
302 Section 5.2.4 (Method B). 

B. Submit written reports to ENGINEER of each proposed mix for each 
class of concrete at least 15 days prior to start of work. Do not begin 
concrete production until mixes have been reviewed by ENGINEER. 

C. Design mixes to provide normal weight concrete with the following 
properties, as indicated on drawings and schedules: 

1. 4500 psi 28-day compressive strength 
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D. Adjustment to Concrete Mixes: Mix design adjustments may be 
requested by Subcontractor when characteristics of materials, job 
conditions, weather, test results, or other circumstances warrant; at no 
additional cost to Owner, and as accepted by ENGINEER. Laboratory 
test data for revised mix design and strength results must be submitted 
to and accepted by ENGINEER before using in work. 

E. Admixtures: 

1. Use water-reducing admixture or high range water-reducing 
admixture (super plasticizer) in concrete as required for 
placement and workability. The use of a water-reducing 
admixture is required for slabs on grade. 

2. Use non-chloride accelerating admixture in concrete slabs 
placed at ambient temperatures below 50 degrees F. (10 
degrees C.). 

3. Use air-entraining admixture in exterior exposed concrete. Add 
air-entraining admixture at manufacturer's prescribed rate to 
result in concrete at point of placement having total air content 
with a tolerance of plus-or-minus 1-1/2% within following limits: 
a. Concrete structures and slabs exposed to freezing and 

thawing or de-icer chemicals 
5.5% 1-1/2" maximum aggregate. 
6.0% 1" maximum aggregate. 
6.0% 3/4" maximum aggregate. 

b. Other Concrete: 2% to 4% air. 
4. Use admixtures for water-reducing and set-control in strict 

compliance with manufacturer's directions. 

F. Water-Cement Ratio: Provide concrete for following conditions with 
maximum water-cement (WC) ratios as follows: 
Subjected to freezing and thawing: WC 0.42. 

G. Slump Limits: Proportion and design mixes to result in concrete slump 
at point of placement as follows: 

1. Ramps, slabs, and sloping surfaces: 4 inches. 
2. Concrete containing HRWR admixture (super-plasticizer): Not 

more than 8 inches after addition of HRWR to site verified 2 
inch to 3 inch slump concrete. 

3. Other Concrete: 4 inches. 

H. Concrete Mixes: 

1. Ready-Mix Concrete: Comply with requirements of ASTM C94 
and as herein specified. During hot weather, or under 

03310-6 

F:\PROJECTS\2013\2013077\SPECIFICATIONS\CONTRACT 1\Structural\0331 0 - Concrete Work.doc 



conditions contributing to rapid setting of concrete, a shorter 
mixing time than specified in ASTM C94 may be required. 

PART 3- EXECUTION 

3.1 FORMS 

A. Design, erect, support, brace and maintain formwork to support 
vertical and lateral loads that might be applied until such loads can be 
supported by concrete structure. Construct formwork so concrete 
members and structures are of correct size, shape, alignment, 
elevation and position. 

B. Design formwork to be readily removable without impact, shock or 
damage to cast-in-place concrete surfaces and adjacent materials. 

C. Construct forms to sizes, shapes, lines and dimensions shown, and to 
obtain accurate alignment, location , grades, level and plumb work in 
finished structures. Provide for openings, offsets, keyways, recesses, 
moldings, rustications, reglets, chamfers, blocking, screeds, 
bulkheads, anchorages and inserts, and other features required in 
work. Use selected materials to obtain required finishes. Solidly butt 
joints and provide back-up at joints to prevent leakage of cement 
paste. 

D. Fabricate forms for easy removal without hammering or prying against 
concrete surfaces. Provide crush plates or wrecking plates where 
stripping may damage cast concrete surfaces. Provide top forms for 
inclined surfaces where slope is too steep to place concrete with 
bottom forms only. Kerf wood inserts for forming keyways, reg lets, 
recesses, and the like, to prevent swelling and for easy removal. 

E. Provide temporary openings where interior area of formwork is 
inaccessible for cleanout, for inspection before concrete placement, 
and for placement of concrete. Securely brace temporary openings to 
forms to prevent loss of concrete mortar. Locate temporary openings 
on forms at inconspicuous locations. 

F. Chamfer exposed corners and edges as indicated, using wood , metal, 
PVC or rubber chamfer strips fabricated to produce uniform smooth 
lines and tight edge joints. 

G. Form Ties: Factory-fabricated , adjustable-length, removable or snap
off metal form ties, designed to prevent form deflection, and to prevent 
spalling concrete surfaces upon removal. Unless otherwise indicated, 
provide ties so portion remain ing within concrete after removal is 1" 
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inside concrete and will not leave holes larger than 1" diameter in 
concrete surface. 

H. Provisions for Other Trades: Provide openings in concrete formwork 
to accommodate work of other trades. Determine size and location of 
openings, recesses and chases from trades providing such items. 
Accurately place and securely support items built into forms. 

I. Cleaning and Tightening: Thoroughly clean forms and adjacent 
surfaces to receive concrete. Remove chips, wood , sawdust, dirt or 
other debris just before concrete is placed. Retighten forms and 
bracing after concrete placement as required to eliminate mortar leaks 
and maintain proper alignment. 

3.2 PLACING REINFORCEMENT 

A. Comply with Concrete Reinforcing Steel Institute's recommended 
practice for "Placing Reinforcing Bars", for details and methods of 
reinforcement placement and supports, and as herein specified . 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other 
materials which reduce or destroy bond with concrete. 

C. Accurately position , support and secure reinforcement against 
displacement by formwork, construction , or concrete placement 
operations. Locate and support reinforcing by metal chairs, runners, 
bolsters, spacers, and hangers, as required . 

D. Place reinforcement to obtain at least minimum coverages for concrete 
protection. Arrange, space and securely tie bars and bar supports to 
hold reinforcement in position during concrete placement operations. 
Set wire ties so ends are directed into concrete, not toward exposed 
concrete surfaces. 

E. Install welded wire fabric in as long lengths as practicable. Lap 
adjoining pieces at least one fu ll mesh and lace splices with wire. 
Offset end laps in adjacent widths to prevent continuous laps in either 
direction. 

3.3 JOINTS 

A. Construction Joints: Locate and install construction joints as indicated 
or, if not indicated, locate so as not to impair strength and appearance 
of the structure, as acceptable to ENGINEER. 
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B. Provide keyways at least 1 1/2" deep in construction joints in walls; 
keyways in construction joints in slabs to follow ACI recommendations 
for keyed construction joints. 

C. Place construction joints perpendicular to main reinforcement. 
Continue reinforcement across construction joints unless otherwise 
noted. 

D. Place dowels perpendicular to construction and expansion joints. 
Dowels shall be accurately aligned parallel to the finished surface, and 
shall be rigidly held in place and supported during concrete placement. 
One end of the dowels shall be oiled or coated with high density 
polyethylene having a minimum thickness of 14 mils. 

E. Waterstops: Provide waterstops in construction joints as indicated. 
Install waterstops to form continuous diaphragm in each joint. Make 
provisions to support and protect exposed waterstops during progress 
of work. Fabricate field joints in waterstops in accordance with 
manufacturer's printed instructions. 

F. Isolation (Expansion) Joints in Slabs-on-Grade: Construct isolation 
joints in slabs-on-grade at points of contact between slabs on grade 
and vertical surfaces, such as column pedestals, foundation walls, 
grade beams and elsewhere as indicated. 

G. Contraction (Control) Joints in Slabs-on-Grade: Construct contraction 
joints in slabs-on-grade to form panels of patterns as shown. 

1. Contraction joints shall be formed by saw cuts as soon as 
possible after slab finishing as may be safely done without 
dislodging aggregate. 

H. Install joint covers in accordance with manufacturer's instructions. 

I. Joint Filler and sealant materials are specified in Section 03251 of 
these specifications. 

3.4 INSTALLATION OF EMBEDDED ITEMS 

A. General : Set and build into work anchorage devices and other 
embedded items required for other work that is attached to, or 
supported by, cast-in-place concrete. Use setting drawings, diagrams, 
instructions and directions provided by suppliers of items to be 
attached thereto. 
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3.5 PREPARATION OF FORM SURFACES 

A. Clean re-used forms of concrete matrix residue, repair and patch as 
required to return forms to acceptable surface condition . 

B. Coat contact surfaces of forms with a form-coating compound before 
reinforcement is placed . 

C. Thin form-coating compounds only with thinning agent of type and in 
amount and under conditions of form-coating compound 
manufacturer's directions. Do not allow excess form-coating material 
to accumulate in forms or to come into contact with in-place concrete 
surfaces against which fresh concrete will be placed. Apply in 
compliance with manufacturer's instructions. 

D. Coat steel forms with a non-staining, rust-preventative form oil or 
otherwise protect against rusting . Rust-stained steel formwork is not 
acceptable. 

3.6 CONCRETE PLACEMENT 

A. Preplacement Inspection: Before placing concrete, inspect and 
complete formwork installation, reinforcing steel, and items to be 
embedded or cast-in. Notify other crafts to permit installation of their 
work; cooperate with other trades in setting such work. Moisten wood 
forms immediately before placing concrete where form coatings are 
not used. 

B. Coordinate the installation of joint materials, perimeter insulation and 
moisture barriers with placement of forms and reinforcing steel. 

C. General: Comply with ACI 304 "Recommended Practice for 
Measuring, Mixing, Transporting, and Placing Concrete" and as herein 
specified. 

D. Deposit concrete continuously or in layers of such thickness that no 
concrete will be placed on concrete which has hardened sufficiently to 
cause the formation of seams or planes of weakness. If a section 
cannot be placed continuously, provide construction joints as herein 
specified. Deposit concrete as nearly as practicable to its final location 
to avoid segregation. 

E. Placing Concrete in Forms: Deposit concrete in forms in horizontal 
layers not deeper than 24" and in a manner to avoid inclined 
construction joints. Where placement consists of several layers, place 
each layer while preceding layer is still plastic to avoid cold joints. 
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F. Consolidate placed concrete by mechanical vibrating equipment 
supplemented by hand-spading, redding or tamping. Use equipment 
and procedures for consolidation of concrete in accordance with 
recommended practices. 

G. Do not use vibrators to transport concrete inside forms. Insert and 
withdraw vibrators vertically at uniformly spaced locations not farther 
than visible effectiveness of machine. Place vibrators to rapid ly 
penetrate placed layer and at least 6" into preceding layer. Do not 
insert vibrators into lower layers of concrete that have begun to set. At 
each insertion limit duration of vibration to time necessary to 
consolidate concrete and complete embedment of reinforcement and 
other embedded items without causing segregation of mix. 

H. Maintain reinforcing in proper position during concrete placement 
operations. 

I. Cold Weather Placing: Protect concrete work from physical damage 
or reduced strength which could be caused by frost, freezing actions, 
or low temperatures, in compliance with ACI 306 and as herein 
specified . 

1. When air temperature has fallen to or is expected to fall below 
40 degrees F (4 degrees C.), uniformly heat water and 
aggregates before mixing to obtain a concrete mixture 
temperature of not less than 50 degrees F (1 0 degrees C), and 
not more than 80 degrees F. (27 degrees C) at point of 
placement. 

2. Do not use frozen materials or materials containing ice or snow. 
Do not place concrete on frozen subgrade or on subgrade 
containing frozen materials. 

3. Do not use calcium chloride, salt and other materials containing 
antifreeze agents or chemical accelerators, unless otherwise 
accepted in mix designs. 

J . Hot Weather Placing: When hot weather condit ions exist that would 
seriously impair quality and strength of concrete, place concrete in 
compliance with ACI 305 and as herein specified . 

1. Cool ingredients before mixing to maintain concrete 
temperature at time of placement below 90 degrees F (32 
degrees C). Mixing water may be chilled or chopped ice may 
be used to control temperature provided water equivalent of ice 
is calculated to total amount of mixing water. Use of liquid 
nitrogen to cool concrete is Subcontractor's option . 
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2. Cover reinforcing steel with water-soaked burlap if it becomes 
too hot, so that steel temperature will not exceed the ambient 
air temperature immediately before embedment in concrete. 

3. Fog spray forms, reinforcing steel and subgrade just before 
concrete is placed . 

4. Use water-reducing retarding admixture (Type D) when required 
by high temperatures, low humidity, or other adverse placing 
conditions. 

3.7 FINISH OF FORMED SURFACES 

A. Rough Form Finish: For formed concrete surfaces not exposed to 
view in the finish work or by other construction , unless otherwise 
indicated. This is the concrete surface having texture imparted by 
form facing material used, with tie holes and defective areas repaired 
and patched and fins and other projections exceeding 1/4" in height 
rubbed down or chipped off. 

B. Smooth Form Finish: For formed concrete surfaces exposed to view 
or that are to be covered with a coating material applied directly to 
concrete, or a covering material applied directly to concrete, such as 
waterproofing, dampproofing, painting or other similar system. This is 
as-cast concrete surface obtained with selected form facing material, 
arranged orderly and symmetrically with a minimum of seams. Repair 
and patch defective areas with fins or other projections completely 
removed and smoothed. 

C. Smooth Rubbed Finish: Unless noted otherwise, all formed exposed 
surfaces exposed to view (Limited to one foot below grade and one 
foot below the minimum liquid level for open structures that are to 
contain liquids) shall have a finish conforming to ACI 301 . Provide 
smooth rubbed finish to exposed concrete surfaces, which have 
received smooth form fin ish treatment, not later than one day after 
form removal. 

1. Moisten concrete surfaces and rub with carborundum brick or 
other abrasive until a uniform color and texture is produced. Do 
not apply cement grout other than that created by the rubbing 
process. 

D. Related Unformed Surfaces: At tops of walls, horizontal offsets, and 
similar unformed surfaces occurring adjacent to formed surfaces, 
strikeoff smooth and fin ish with a texture matching adjacent formed 
surfaces. Continue final surface treatment of formed surfaces 
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uniformly across adjacent unformed surfaces, unless otherwise 
indicated. 

3.8 MONOLITHIC SLAB FINISHES 

A Scratch Finish: Apply scratch finish to monolithic slab surfaces that 
are to receive concrete floor topping or mortar setting beds for tile, 
portland cement terrazzo, and other bonded applied cementitious 
finish flooring material, and as otherwise indicated. 

1. After placing slabs, plane surface so that depressions between 
high spots do not exceed 1/2" under a 1 0' straightedge. Slope 
surfaces uniformly to drains where required . After leveling, 
roughen surface before final set, with stiff brushes, brooms or 
rakes. 

B. Float Finish: Apply float finish to monolithic slab surfaces to receive 
trowel finish and other fin ishes as hereinafter specified. 

1. After screeding, consolidating, and leveling concrete slabs, do 
not work surface until ready for floating. Begin floating when 
surface water has disappeared or when concrete has stiffened 
sufficiently to permit operation of power-driven floats, or by 
hand-floating if area is small or inaccessible to power units. Cut 
down high spots and fill low spots. Uniformly slope surfaces to 
drains. Immediately after leveling, refloat surface to a uniform, 
smooth, granular texture. 

C. Trowel Finish: Apply trowel finish to monolithic slab surfaces to be 
exposed to view, and slab surfaces to be covered with resilient 
flooring , carpet, ceramic or quarry tile, paint or other thin film finish 
coating system. 

1. After floating , begin first trowel finish operation using a power
driven trowel. 

2. Begin final troweling when surface produces a ringing sound as 
trowel is moved over surface. 

3. Consolidate concrete surface by final troweling operation, free 
of trowel marks, uniform in texture and appearance, and with 
surface leveled to a tolerance of Ff 23, Fl 17. 

4. Grind smooth surface defects which would telegraph through 
applied floor covering system. 

D. Trowel and Fine Broom Finish: Where ceramic or quarry tile is to be 
installed with thin-set mortar, apply trowel finish as specified , then 
immediately follow with slightly scarifying surface by fine brooming. 
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E. Non-Slip Broom Finish: Apply non-slip broom finish to exterior 
concrete platforms, steps and ramps and elsewhere as indicated. 

1. Immediately after trowel finishing, slightly roughen concrete 
surface by brooming with fiber bristle broom perpendicular to 
main traffic route. Coordinate required final finish with 
ENGINEER before application. 

F. Chemical-Hardener Finish: Apply chemical-hardener fin ish to interior 
concrete floors where indicated . Apply liquid chemical-hardener after 
complete curing and drying of the concrete surface. Dilute liquid 
hardener with water (parts of hardener/water as follows) , and apply in 
three coats: first coat, 1/3 strength; second coat, 1/2 strength; third 
coat, 2/3 strength. Evenly apply each coat and allow 24 hours for 
drying between coats. 

1. Apply proprietary chemical hardeners in accordance with 
manufacturer's printed instructions. 

2. After final coat of chemical-hardener solution is applied and 
dried, remove surplus hardener by scrubbing and mopping with 
water. 

3.9 CONCRETE CURING AND PROTECTION 

A. General: Protect freshly placed concrete from premature drying and 
excessive cold or hot temperatures. 

1. Start initial curing as soon as free water has disappeared from 
concrete surface after placing and finishing. Weather 
permitting, keep continuously moist for not less than 7 days. 

2. Begin final curing procedures immediately following initial curing 
and before concrete has dried. Continue final curing for at least 
7 days in accordance with ACI 301 procedures. Avoid rapid 
drying at end of fina l curing period. 

3. Maintain ambient temperature at 70 degrees F for three days 
after placing concrete. 

B. Curing Methods: Perform curing of concrete by moist curing, moisture
retaining cover curing, or curing and sealing compound as herein 
specified. 

1. Moist curing: Provide moist curing by covering concrete surface 
with absorptive cover, thoroughly saturating cover with water 
and keeping continuously wet. Place absorptive cover to 
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provide coverage of concrete surfaces and edges, with 4" lap 
over adjacent covers. 

2. Moisture-retaining cover curing: Provide moisture-retain ing 
cover curing by covering concrete surfaces and edges with 
moisture-retaining cover for curing concrete, placed in widest 
practicable width with sides and ends lapped at least 3" and 
sealed by waterproof tape or adhesive. Immediately repair any 
hales or tears during curing period using cover material and 
waterproof tape. 

3. Curing and sealing compound: Provide curing and sealing 
compound to interior slabs and to exterior slabs, walks, and 
curbs, as follows: Apply specified curing and sealing compound 
to concrete slabs as soon as final finishing operations are 
complete (within 2 hours). Apply uniformly in continuous 
operation by power-spray or roller in accordance with 
manufacturer's directions. Re-coat areas subjected to heavy 
ra infall with in 3 hours after initial application. Maintain continuity 
of coating and repair damage during curing period. 

4. Do not use membrane curing compounds on surfaces which are 
to be covered with coating material applied directly to concrete, 
liquid floor hardener, waterproofing , dampproofing, membrane 
roofing, flooring (such as ceramic or quarry tile, glue-down 
carpet), painting and other coatings and fin ish materials, unless 
otherwise acceptable to ENGINEER. 

C. Curing Formed Surfaces: Cure formed concrete surfaces, including 
undersides of beams, supported slabs and other similar surfaces by 
moist curing with forms in place for full curing period or unti l forms are 
removed . If forms are removed, continue curing methods specified 
above, as applicable. 

D. Curing Unformed Surfaces: Cure unformed surfaces, such as slabs, 
floor topping , and other flat surfaces by application of curing and 
sealing compound unless otherwise noted. 

1. Final cure concrete surfaces to receive liquid floor hardener or 
fin ish flooring by use of moisture-retaining cover unless 
otherwise directed. 

3.10 SHORES AND SUPPORTS 

A Comply with ACI 347 for shoring and re-shoring in multistory 
construction , and as herein specified. 

B. Extend shoring from ground to roof for structures 4 stories or less, 
unless otherwise permitted. 
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C. Extend shoring at least 3 floors under floor or roof being placed for 
structures over 4 stories. Shore floor directly under floor or roof being 
placed, so that loads from construction above will transfer directly to 
these shores. Space shoring in stories below this level in such a 
manner that no floor or member will be excessively loaded or will 
induce tensile stress in concrete members where no reinforcing steel 
is provided. Extend shores beyond minimums to ensure proper 
distribution of loads throughout structure. 

D. Remove shores and re-shore in a planned sequence to avoid damage 
to partially cured concrete. Locate and provide adequate re-shoring to 
safely support work without excessive stress or deflection. 

1. Keep re-shores in place a minimum of 15 days after placing 
upper tier, and longer if required , until concrete has attained its 
required 28-day strength and heavy loads due to construction 
operations have been removed . 

3.11 REMOVAL OF FORMS 

A. Formwork not supporting weight of concrete, such as sides of beams, 
walls, columns, and similar parts of the work, may be removed after 
cumulatively curing at not less than 50 degrees F. (10 degrees C) for 
24 hours after placing concrete, provided concrete is sufficiently hard 
to not be damaged by form removal operations, and provided curing 
and protection operations are maintained. 

B. Formwork supporting weight of concrete, such as beam soffits, joists, 
slabs and other structural elements, may not be removed in less than 
14 days and until concrete has attained design minimum compressive 
strength at 28-days. Determine potential compressive strength of in 
place concrete by testing field-cured specimens representative of 
concrete location or members. 

C. Form facing material may be removed 4 days after placement, only if 
shores and other vertical supports have been arranged to permit 
removal of form facing material without loosening or disturbing shores 
and supports. 

3.12 REUSE OF FORMS 

A. Clean and repair surfaces of forms to be reused in work. Split, frayed, 
delaminated or otherwise damaged form facing material will not be 
acceptable for exposed surfaces. Apply new form coating compound 
as specified for new formwork. 
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B. When forms are extended for successive concrete placement, 
thoroughly clean surfaces, remove fins and laitance, and tighten forms 
to close joints. Align and secure joint to avoid offsets. Do not use 
"patched" forms for exposed concrete surfaces, except as acceptable 
to ENGINEER. 

3.13 MISCELLANEOUS CONCRETE ITEMS 

A. Fill ing-In: Fill-in holes and openings left in concrete structures for 
passage of work by other trades, unless otherwise shown or directed, 
after work of other trades is in place. Mix, place and cure concrete as 
herein specified , to blend with in-place construction . Provide other 
miscellaneous concrete filling shown or required to complete work. 

B. Curbs: Provide monolithic finish to interior curbs by stripping forms 
while concrete is still green and steel-troweling surfaces to a hard, 
dense finish with corners, intersections and terminations slightly 
rounded. 

C. Equipment Bases and Foundations: Provide machine and equipment 
bases and foundations, as shown on drawings. Set anchor bolts for 
machines and equipment to template at correct elevations, complying 
with certified diagrams or templates of manufacturer furnishing 
machines and equipment. 

D. Grout base plates and foundations as indicated , using specified non
shrink grout. Use non-metallic grout for exposed conditions, unless 
otherwise indicated . 

3.14 CONCRETE SURFACE REPAIRS 

A. Patching Defective Areas: Repair and patch defective areas with 
cement mortar immediately after removal of forms, when acceptable to 
ENGINEER. 

1. Cut out honeycomb, rock pockets, and voids over 1/4" in any 
dimension, down to solid concrete but, in no case to a depth of 
less than 1 ". Make edges of cuts perpendicular to the concrete 
surface. Thoroughly clean, dampen with water and brush-coat 
the area to be patched with specified bonding agent. Place 
patching mortar after bonding compound has dried. 

B. For exposed to view surfaces: Blend white portland cement and 
pigmented portland cement so that, when dry, patching mortar will 
match color surrounding. Provide test areas at inconspicuous location 
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to verify mixture and color match before proceeding with patching. 
Compact mortar in place and strike-off slightly higher than surrounding 
surface. 

C. Repair of Formed Surfaces: Remove and replace concrete having 
defective surfaces if defects cannot be repaired to satisfaction of 
ENGINEER. Surface defects, as such, include color and texture 
irregularities, cracks, spalls, air bubbles, honeycomb, rock pockets; 
fins and other projections on surface; and stains and other 
discolorations that cannot be removed by cleaning. Flush out form tie 
holes, fill with dry pack mortar, or precast cement cone plugs secured 
in place with bonding agent. 

D. Repair concealed formed surfaces, where possible, that contain 
defects that affect the durability of concrete. If defects cannot be 
repaired, remove and replace concrete. 

E. Repair of Unformed Surfaces: Test unformed surfaces, such as 
monolithic slabs, for smoothness and verify surface plane to 
tolerances specified for each surface and finish . Correct high areas as 
herein specified . Test unformed surfaces sloped to drain for trueness 
of slope, in addition to smoothness using a template having required 
slope. 

F. Repair finished unformed surfaces that contain defects which affect 
durability of concrete. Surface defects, as such, include crazing, 
cracks in excess of 0.015" wide, spalling, pop-outs, honeycomb, rock 
pockets and other objectionable conditions. 

G. Correct high areas in unformed surfaces by grinding, after concrete 
has cured at least 14 days. 

H. Repair defective areas, except random cracks and single holes not 
exceeding 1" diameter, by cutting out and replacing with fresh 
concrete. Remove defective areas to sound concrete with clean 
square cuts and expose reinforcing steel with at least 3/4" clearance 
all around. Dampen concrete surfaces in contact with patching 
concrete and apply bonding compound. Fill areas with concrete repair 
mortar. Place, compact and finish to blend with adjacent finished 
concrete. Cure in same manner as adjacent concrete. 

I. Repair isolated random cracks and single holes not over 1" in diameter 
with concrete repair mortar. Groove top of cracks and cut-out holes to 
sound concrete and clean of dust, dirt and loose particles. Dampen 
cleaned concrete surfaces and apply bonding compound. Mix repair 
mortar in accordance with manufacturers printed instructions. Place 
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repair mortar after bonding compound has dried . Finish to match 
existing concrete. Keep patched area continuously moist for not less 
than 72 hours. 

J . Perform structural repairs with prior approval of ENGINEER for 
method and procedure, using specified epoxy adhesive and mortar. 

K. Repair methods not specified above may be used, subject to 
acceptance of ENGINEER. 

3.15 QUALITY CONTROL TESTING DURING CONSTRUCTION 

A. The contractor will engage a testing laboratory to perform and report 
compressive strength tests. All concrete sampling and testing shall be 
performed by an ACI certified level 1 technician. 

B. The contractor will engage an ACI certified level 1 technician to inspect 
reinforcement placement and soil/rock bearing conditions prior to 
placing concrete. Notify testing agency at least 24 hours prior to 
concrete placement. 

B. Sampling and testing for quality control during placement of concrete 
will include the following: 

1. Sampling Fresh Concrete: ASTM C172, except modified for 
slump to comply with ASTM C94. 

2. Slump: ASTM C 143: one test at point of discharge for each 
day's pour of each type of concrete; additional tests when 
concrete consistency seems to have changed. 

3. Air Content: ASTM C173, volumetric method for lightweight or 
normal weight concrete; ASTM C231 pressure method for 
normal weight concrete; one for each day's pour of each type of 
concrete. 

4. Concrete Temperature: Test hourly when air temperature is 40 
degrees F (4 degrees C) and below, and when 80 degrees F 
(27 degrees C) and above; and each time a set of compression 
test specimens made. 

5. Compression Test Specimen: ASTM C31 ; one set of 3 
standard cylinders for each compressive strength test, unless 
otherwise directed. Mold and store cylinders for laboratory 
cured test specimens except when field-cure test specimens 
are required . 

6. Compressive Strength Tests: ASTM C39; one set for each 
day's pour exceeding 5 cubic yards plus additional sets for each 
1 00 cubic yards over and above the first 50 cubic yards of each 
concrete class placed in any one day; one specimen tested at 7 
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days, two specimens tested at 28 days. When frequency of 
testing will provide less than 5 strength tests for a given class of 
concrete, conduct testing from at least 5 randomly selected 
batches or from each batch if fewer than 5 are used. 

C. Strength level of concrete will be considered satisfactory if averages of 
sets of three consecutive strength test results equal or exceed 
specified compressive strength, and no individual strength test result 
falls below specified compressive by more than 500 psi. 

D. Test results will be reported in writing to ENGINEER and Contractor 
within 24 hours that tests are made. Reports of compressive strength 
tests will contain the project identification name and number, date of 
concrete placement, slump and temperature at time of sampling, name 
of concrete testing service, location of concrete batch in structure, 
design compressive strength at 28 days, concrete mix proportions and 
materials; compressive breaking strength and type of break for both 7-
day tests and 28-day tests. 

E. Nondestructive Testing: Impact hammer, sonoscope, or other 
nondestructive device may be permitted but will not be used as the 
sole basis for acceptance or rejection. 

F. Additional Tests: The testing service will make additional tests of in
place concrete when test results indicate specified concrete strengths 
and other characteristics have not been attained in the structure, as 
directed by the ENGINEER. Testing service may conduct tests to 
determine adequacy of concrete by cored cylinders complying with 
ASTM C42, or by other methods as directed. Subcontractor shall pay 
for such tests conducted, and any other additional testing as may be 
required, when unacceptable concrete is verified . 

END OF SECTION 03310 
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SECTION 03400 

PRECAST CONCRETE 

1.0 GENERAL 

1.01 REFERENCES 

A. The following is a list of standards, which may be referenced in this 
Section: 

1. American Concrete Institute (ACI): 304R, Guide for Measuring, 
Mixing, Transporting , and Placing Concrete. 

2. American Society for Testing and Materials (ASTM): 
a. A36, Standard Specification for Structural Steel. 
b. A416, Standard Specification for Steel Strand, Uncoated Seven

Wire for Prestressed Concrete. 
c. C3 1, Standard Practice for Making and Curing Concrete Test 

Specimens in the Field. 
3. Precast/Prestressed Concrete Institute (PCI): 

a. MNL-117, Manual for Quality Control for Plants and Production 
of Architectural Precast Concrete Products. 

b. MNL- 120, Design Handbook for Precast and Prestressed 
Concrete, Third Edition. 

1.02 SUBMITIALS 

A. Shop Drawings: 

1. Sealer for Exterior Surfaces: Product data with mixing/application 
instructions. 

2. Calculations and Technical Data: Proposed details and design 
calculations for stresses in all critical sections of precast members 
for all loading conditions including transportation, handling, and 
erection. 

B. Quality Control Submittals: 

1. For Precasting Manufacturers Not Listed in Article 1.03 QUALITY 
ASSURANCE, below: 
a. Experience record on production of precast concrete as shown, 

with information on precasting plant that will indicate capability 
to satisfactorily perform the Work. 

b. Evidence of current PCI plant certification. 
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c. Complete list of precast prestressed structural work 
accomplished in past two (2) years, including: 
1) Type of structure. 
2) Name of owner. 
3) Address of completed work. 

2. Certificate of Compliance: Certify admixtures and concrete do not 
contain calcium chloride. 

3. Test Reports: 
a. For precast manufacturer's concrete test cylinders. 
b. Inspection of installed elements. 

C. Erector Certification: 

1. The precast erector shall be certified by a nationally recognized 
institute based on the quality control records of the erector in the 
categories suitable this particular application. Submit a copy of the 
current certification for Engineer's review and approval. At the 
completion of erection of precast elements, the erector shall submit 
to the Engineer, a certificate of compliance addressed to the 
building official stating that the work was performed in accordance 
with the approved construction documents and Change/Field 
Orders. 

1.03 QUALITY ASSURANCE 

A. Qualifications of Precasting Manufacturers: 

1. Precast Concrete and Precast Prestressed Concrete: Product of 
manufacturer with three (3) years of experience producing precast 
concrete products of quality specified. 

2. Precast Plant: PCI certified plant with current certification. 
3. Precast Concrete Manufacturers with Apparent Capability to Meet 

These Specifications: 
a. De-Am-Ron Building Systems, Owensboro, Kentucky. 
b. Kentucky Precast of Lexington, Inc, Lexington, Kentucky. 
c. Flexicore Systems, Inc., Huber Heights, Ohio. 

4. Calculations signed and sealed by a Structural Engineer licensed in 
the same state as the Project. 

B. Special Inspection (Kentucky Building Code 2002, Section 1704): 

1. If special inspection is required , Owner will retain the services of a 
Special Inspector of Record , at his/her cost, to inspect all applicable 
Work under this Contract. The Contractor is responsible for 
providing safe access to all areas of Work under this Contract to be 
inspected at no additional cost to the Owner or his/her agents. No 
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concrete fabrication Work for the Project shall take place without 
written approval of the Special Inspector of Record (SIR). Any 
progression of Work without the approval of the SIR will be subject 
to demolition at the Contractor's expense. 

2. The extent of special inspection to be performed is listed in Table 
1704.4 of the Kentucky Building Code 2002 (KBC 2002) . 

C. Manufacturer Certification: 

1. The precast plant shall be certified by the Prestressed Concrete 
Institute (PCI) in the categories appropriate for this particular 
Project. At the completion of casting operations, the precast 
manufacturer shall submit a certificate of compliance addressed to 
the building official(s) stating that the Work was performed in 
accordance with the approved construction documents and 
Change/Field Orders. 

2. If the manufacturer is not certified by the PCI , Special Inspection of 
the precast plant shall be performed by the Engineer-approved 
Special Inspector according to Article 1704.2 of the KBC 2002 and 
the cost of special inspection shall be back-charged to the 
Contractor. 

D. Erector Certification: 

1. The precast erector shall be certified by a nationally recognized 
institute in the categories appropriate for this particular project. At 
the completion of erection of the precast elements, the erector shall 
submit a certificate of compliance addressed to the building 
official(s) stating that the Work was performed in accordance with 
the approved construction documents and Change/Field Orders. 

2. If the Erector is not certified by a nationally recognized institute, 
Special Inspection of the erection of the precast shall be performed 
by the Engineer-approved Special Inspector according to Article 
1704.3 of the KBC 2002 and the cost of Special Inspection shall be 
back-charged to the Contractor. 

2.0 PRODUCTS 

2.01 MATERIALS 

A. Formwork: 

1. One-piece, full length and without seams. 
2. As specified in Section 03310- CONCRETE WORK. 
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B. Reinforcing Steel: As specified in Section 03002 - CONCRETE 
REINFORCEMENT. 

C. Cement: As specified in Section 03310- CONCRETE WORK. 

D. Pre-tensioning Strands: Seven-wire, uncoated, stress relieved , ASTM 
A416, Grade 270. 

E. Aggregates: As specified in Section 03310- CONCRETE WORK, for 
%-inch maximum size aggregate. Furnish of consistent quality, 
gradation, and color for precast architectural panels to produce 
uniformity of appearance in all panels. 

F. Admixtures: As specified in Section 03310- CONCRETE WORK. 

G. Embedded Items: 

1 . ASTM A36 steel. 
2. Anchor Studs: Headed anchor studs (HAS), deformed bar anchors 

(DBA), or threaded studs as manufactured by Nelson Stud Welding 
Co., Lorain , OH. 

3. Furnish inserts for lifting tilt-up walls, bolting stiffeners, attaching 
braces, and as otherwise required. 

H. Grout: Non-shrink, nonmetallic Type H grout as specified in Section 
03600 - GROUT. 

I. Sealer for Exterior Surfaces: 

1. Silane Sealer: One-component penetrating sealer, hydrophilic 
(isopropyl alcohol as a carrier) with 40 percent active ingredients. 

2. Manufacturers: 
a. Master Builders Co. 
b. Euclid Chemical Co. 
C. Approved equal 

J. ALL pre-cast and cast-in-place concrete that may be exposed to 
sanitary wastewater, or to gases produced by/from sanitary 
wastewater, shall be provided with XYPEX Admix C-5000 
crystaline waterproofing additive as manufactured by Xypex 
Chemical Corporation, 13731 Mayfield Place, Richmond, British 
Columbia V6V 2G9, Telephone (800) 961-4477, or approved equal. 

1. Dosage shall be as recommended by the additive manufacturer for 
use in the specific concrete mix(es) provided on the Project, 
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exposed to aged domestic sewage, subject to approval by the 
Engineer. 

2. There shall be no substitutions, unless authorized in writing by the 
Engineer. 

3. Structures to be treated include all Portland cement concrete 
structures that may be exposed continuously to raw sewage, or 
gasses released from raw sewage; incli:Jding, but not necessarily 
limited to, all lift station wet well chambers and top slabs, lift station 
valve pits and top slabs, diversion chambers and top slabs, sanitary 
manholes including top cones, air/vacuum valve pits and top slabs, 
and all reinforced concrete pipe. 

4. Concrete in structures that may be only infrequently exposed to 
minor sewage spills (i.e. operating deck, flow meter pit, etc.) is not 
required to include the waterproofing additive. 

2.02 CONCRETE MIX 

A. As specified in Section 03310 - CONCRETE WORK, except as 
hereinafter modified. 

B. Design Strength: 5,000 psi at 28 days. 

C. Water/Cement Ratio: 0. 3 8 maximum. 

2.03 DESIGN REQUIREMENTS 

A. Structural Precast and Prestressed Members: 

1. Meet applicable sections of PCI MNL-120. 
2. Design for spans and superimposed live and dead loads shown 

plus dead loads of members. 

B. Prestressed Members: 

1. Calculated tension at full service loads shall not exceed six times 
the square root of design strength except that in wet or corrosive 
service conditions and in walkway elements exposed to exterior 
weather conditions the calculated tension due to live load and dead 
load shall not exceed zero. 

2. Limit long-term camber growth to span length divided by 360. 

2.04 FABRICATION 

A. General: 

1. Comply with PCI MNL- 117. 
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2. Reinforcing Steel and Pretensioning Strands: 
a. Place in position before concrete is cast. 
b. Keep clean and free from form oil or other substances harmful 

to bond. 
3. Pre-tensioning Force, if used: Determine by elongation and by 

gauge pressure. 
a. Method: Meet requirements of Prestressed Concrete Institute. 

4. Forms: Produce smooth surfaces. 
5. Concrete: Deposit, vibrate, finish , and cure in accordance with 

recommended practices of ACI 304R. Steam curing is permitted. 
6. Release Strength for Pretensioning Method: Minimum 4,000 psi, 

unless otherwise approved. 
7. Coordinate dimensions, determine type, quantity, size, and location 

of, and furn ish necessary embedded items in precast concrete. 
Coordinate location of embedded items in cast-in-place concrete 
necessary to connect precast items. 

B. Surface Finish for Precast Structural Units: Furnish concrete finish, as 
specified in Section 03300 - CAST-IN-PLACE CONCRETE, to 
additional concrete field placed on precast units. 

1. Other Surfaces: Smooth screeded finishes, unless otherwise 
shown. 

C. Sealer: 

1. Apply to exterior surfaces exposed to weather at precast plant site 
in accordance with manufacturer's instructions. 

2. Protect surface until installed in the Work. 
3. Repair damage as approved by manufacturer. 

2.05 SOURCE QUALITY CONTROL 

A. Prepare minimum three standard concrete test cylinders for each fifty 
(50) cubic yards, or fraction thereof, of concrete placed in the precast 
Work in accordance with ASTM C31 . 

B. Test and record concrete strengths. 

3.0 EXECUTION 

3.01 ERECTION 

A. Verify that anchorage inserts are in correct locations. 
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B. Handle and erect precast concrete with care as recommended by 
manufacturer. 

C. Erect precast units plumb, straight, level, square, and in proper 
alignment. 

D. Fasten units securely in place and brace to maintain position, stability, 
and alignment until permanently connected and structure is complete 
and stable. 

E. Field Cutting: Not allowed without prior approval of Engineer. 

3.02 PATCHING 

A. Mix and place patching mixture to match color and texture of 
surrounding concrete and to minimize shrinkage. 

B. Demonstrate patching method and obtain acceptance and approval. 

3.03 CLEANING 

A. After installation, clean soiled precast concrete surfaces with detergent 
and water, using fiber brush and sponge. 

B. Use acid solution only to clean particularly stubborn stains after more 
conservative methods have been tried unsuccessfully. 

C. Use extreme care to prevent damage to precast concrete surfaces and 
to adjacent materials. 

D. Rinse thoroughly with clean water immediately after using cleaner. 

3.04 FIELD QUALITY CONTROL 

A. Inspection: 

1. With Engineer, inspect precast structural elements for chips, 
cracks, discoloration, and other damage. 

2. Compare every element to approved sample panel and finish 
sample panel. 

3. Record location and condition of damaged or nonmatching panels. 

B. Resolution: 

1. Repair damage to satisfaction of Engineer and Owner. 
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2. Remove elements with damage or repairs not acceptable to 
Engineer. 

3. Install new acceptable elements in place of those removed. 
4. Perform reinspection and obtain acceptance by Engineer. 

3.05 PROTECTION 

A. Protect precast units from chipping, spalling, cracking or other damage 
to the units after delivery to the site. 

B. After erection, protect units from damage. 

4.0 PAYMENT 

No separate measurements or payment will be made for precast concrete units. 
Payment for this Work shall be included in the Bid Price of the Bid Item to which 
it is most subsidiary. 

END OF SECTION 03400 

03400-8 

F:\PROJECTS\2013\2013077\SPECIFICATIONS\CONTRACT 1 \Technical\03400 - Precast Concrete.doc 



SECTION 03600 

GROUT 

1.0 GENERAL 

1.1 REFERENCES 

A. The following is a list of standards, which may be referenced in this section: 

1. American Society for Testing and Materials (ASTM): 
a. C230, Standard Specification for Flow Table for Use in Tests of 

Hydraulic Cement. 
b. C 10 18, Standard Test Method for Flexural Toughness and First-Crack 

Strength of Fiber-Reinforced Concrete (Using Beam with Third-Point 
Loading). 

c. C 1107, Standard Specification for Packaged Dry, Hydraulic-Cement 
Grout (Nonshrink). 

d. C 1116, Standard Specification for Fiber-Reinforced Concrete and 
Shotcrete. 

e. D4580, Measuring Delaminations in Concrete Bridge Decks by 
Sounding, Practice for. 

2. Corps of Engineers (COE): 
a. CRD-C61 1, Flow of Grout for Preplaced Aggregate Concrete. 
b. CRD-C621 , Specification for Nonshrink Grout 

1.2 SUBMITIALS 

A. Shop Drawings: 

1. Product data of grouts. 
2. Proposed method for keeping existing concrete surfaces wet prior to 

placing grout. 
3. Forming method for fluid grout placements. 
4. Curing method for grout. 

B. Quality Control Submittals: 

1. Manufacturer's Written Instructions: 
a. Adding fiber reinforcing to batching. 
b. Cement-water ratio of grout topping. 
c. Mixing of grout. 

2. Manufacturer's proposed training schedule for grout work. 
3. Manufacturer's Certificate of Compliance: 

a. Grout free from chlorides and other corrosion-causing chemicals. 
b. Nonshrink grout properties of Categories H and Ill, verifying expansion 

at 3 or 14 days will not exceed the 28 day expansion and nonshrink 
properties are not based on gas or gypsum expansion. 
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4. Manufacturer's Certificate of Proper Installation. 
5. Statements of Qualification: Nonshrink grout manufacturer's representative. 
6. Test Reports: 

a. Test report for 24-hour evaluation of nonshrink grout. Independent 
testing laboratory to certify that testing was conducted within the past 
18 months. 

b. Test results and service report from the demonstration and training 
session , and from field tests. 

c. Field test reports and laboratory test results for field-drawn samples. 

1.3 QUALIFICATIONS 

A. Nonshrink Grout Manufacturer's Representative: Authorized and trained 
representative of grout manufacturer. Minimum of 1 year experience that has 
resulted in successful installation of grouts similar to those for this Project. 

1.4 GUARANTEE 

A. Manufacturer's guarantee shall not contain disclaimer on the product data 
sheet, grout bag, or container limiting responsibility to only the purchase price 
of products and materials furnished . 

B. Manufacturer guarantees participation with CONTRACTOR in replacing or 
repairing grout found defective due to faulty materials, as determined by 
industry standard test methods. 

2.0 PRODUCTS 

2.1 NONSHRINK GROUT SCHEDULE 

A. Furnish nonshrink grout for applications in grout category in the following 
schedule: 

Temperature 
Maximum Placing Time 

Range 

Application 40 to 100 deg 
Greater Than 

20 min 20 min 
F 

Filing Tie Holes I I I 
Blackouts for Gate Guides I or II II 
Precast Joints I or II II 
Through-bolt openings II II II 
Machine bases 25 hp or less II II II 
Patching concrete walls II II II 
Machine bases 26 hp and up Ill Ill Ill 
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Baseplates and/or soleplates Ill Ill Ill 
with vibration , thermal 
movement, etc. 

2.2 NONSHRINK GROUT 

A. Category I: 

1. Nonmetallic and nongas-liberating flowable fluid . 
2. Prepackaged natural aggregate grout requiring only the addition of water. 
3. Test in accordance with AS TM C 1107: 

a. Flowable consistency 140 percent, five drops in 30 seconds, in 
accordance with ASTM C230. 

b. Flowable for 15 minutes. 
4 . Grout shall not bleed at maximum allowed water. 
5. Minimum strength of grout, 3,000 psi at 3 days, 5,000 psi at 7 days, and 

7,000 psi at 28 days. 
6. Manufacturers and Products: 

a. Master Builders Co., Cleveland, OH; SET GROUT. 
b. Euclid Chemical Co., Cleveland, OH; NS Grout. 
c. Dayton Superior Corp., Miamisburg, OH; Sure-Grip High Performance 

Grout. 

B. Category II 

1. Nonmetallic, nongas-liberating flowable fluid . 
2. Prepackaged natural aggregate grout requiring only the addition of water. 
3. Aggregate shall show no segregation or settlement at fluid consistency at 

specified times or temperatures. 
4. Test in accordance with COE CRD-C621 and ASTM C 1107, Grade B: 

a. Fluid consistency 20 to 30 seconds in accordance with COE CRD-C61 
1. 

b. Temperatures of 40, 80, and 100 degrees F. 
5. 1 hour after mixing, pass fluid grout through flow cone with continuous flow. 
6. Minimum strength of grout, 2,500 psi at 1 day, 4,500 psi at 3 days, and 

7 ,000 psi at 28 days. 
7. Maintain fluid consistency when mixed in 1 to 9 yard loads in ready-mix 

truck. 
8. Manufacturers and Products: 

a. Master Builders Co., Cleveland, OH; Master Flow 928. 
b. Five Star Products Inc., Fairfield, CT; Five Star 100. 
c. Euclid Chemical Co. , Cleveland, OH; Hi Flow Grout. 

C. Category Ill : 

1. Metallic and nongas-liberating flowable fluid . 
2. Prepackaged aggregate grout requiring only the addition of water. 
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3. Aggregate shall show no segregation or settlement at fluid consistency at 
specified times or temperatures. 

4. Test in accordance with COE CRD-C621 and ASTM C 1107, Grade B: 
a. Fluid consistency 20 to 30 seconds in accordance with COE CRD-C61 

1. 
b. Temperatures of 40 and 100 degrees F. 

5. 1 hour after mixing, pass fluid grout through flow cone with continuous flow. 
6. Minimum strength of grout, 4,000 psi at 1 day, 5,000 psi at 3 days, and 

9,000 psi at 28 days. 
7. Maintain flu id consistency when mixed in I to 9 yard loads in ready-mix 

truck. 

8. Manufacturers and Products: Master Builders Co., Cleveland, OH; 
EMBECO 885. 

3.0 EXECUTION 

3.1 NONSHRINK GROUT 

A. General: Mix, place, and cure nonshrink grout in accordance with grout 
manufacturer's representative training instructions. 

B. Form Tie or Through-Bolt Holes: Provide nonshrink grout, Category I and II , 
Fill space with dry pack dense grout hammered in with steel tool and hammer. 
Through-bolt holes, coordinate dry pack dense grout application with vinyl plug 
in Section 03 100, CONCRETE FORMWORK and bonding agent in Section 
03300, CAST-IN-PLACE CONCRETE. 

C. Grouting Machinery Foundations: 

1. Block out original concrete or finish off at distance shown below bottom of 
machinery base with grout. Prepare concrete surface by sandblasting, 
chipping , or by mechanical means to remove any soft material. 

2. Set machinery in position and wedge to elevation with steel wedges, or use 
cast-in leveling bolts. 

3. Form with watertight forms at least 2 inches higher than bottom of plate. 
4 . Fill space between bottom of machinery base and original concrete in 

accordance with manufacturer's representative training instructions. 

3.2 FIELD QUALITY CONTROL 

A. Evaluation and Acceptance of Nonshrink Grout: 

1. Provide a flow cone and cube molds with restraining plates onsite. 
Continue tests during Project as demonstrated by grout manufacturer's 
representative. 
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2. Perform flow cone and bleed tests, and make three 2-inch by 2-inch cubes 
for each 25 cubic feet of each type of nonshrink grout used. Restraining 
caps for cube molds in accordance with COE CRD-C621 . 

3. For large grout applications make three more cubes, one more flow cone 
test, including bleed test for each additional 25 cubic feet of nonshrink 
grout placed. 

4. Consistency: As specified in Article NONSBRINK GROUTS. Reject grout 
with consistencies outside range requirements. 

5. Segregation: As specified in Article NONSHRINK GROUTS. Reject grout 
when aggregate separates. 

6. Nonshrink grout cubes shall test equal to or greater than minimum 
strength. 

7. Strength Test Failures: Reject nonshrink grout work failing strength tests, 
remove and replace grout. 

8. Perform bleeding test to demonstrate grout will not bleed. 
9. Store cubes at 70 degrees F. 
1 O.lndependent testing laboratory shall prepare, store, cure, and test cubes in 

accordance with COE CRD-C62 1. 

3.3 MANUFACTURER'S SERVICES 

A. General: 

1. Coordinate demonstrations, tra ining sessions, and applicable site visits 
with grout manufacturer's representative. 

2. Provide and conduct onsite, demonstration and training sessions for leech 
tests, mixing, flow cone measurement, cube testing, application, and curing 
for each category and type of nonshrink grout. 

3. Coordinate necessary equipment and materials are available for 
demonstration. 

8, Training: 

1 . Grout manufacturer's representative shall train CONTRACTOR to perform 
grout work. 

2. Establish location at site and schedule time for grout manufacturer's 
demonstration and training session of proposed nonshrink grouts. Mix 
nonshrink grouts to required consistency, test, place, and cure on actual 
Project, e.g ., baseplates and tie holes to provide actual on-the-job training. 

3. Use minimum of five bags for each grout Category H and Category Ill. Mix 
grout to fluid consistency and conduct flow cone and two bleed tests, make 
a minimum of six cubes for testing of two cubes at 1, 3, and 28 days. Use 
remaining grout for final Work. Training includes methods for curing grout. 

4. Mix sufficient grout Category I for minimum of 15 tie holes. 
5. Patching through-bolt holes and blackouts for gate guides, and similar 
items. 
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6. Transport test cubes to an independent test laboratory and obtain test 
reports. 

3.4 SUPPLEMENTS 

A. The supplement listed below, following "END OF SECTION 03600" is part of 
th is Specification. 

1. 24-hour Evaluation of Nonshrink Grout Test Form and Grout Testing 
Procedures. 

END OF SECTION 
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SUPPLEMENT I 

(Test Lab Name) 

(Address) 

(Phone No.) 

24-HOUR EVALUATION OF NONSHRINK GROUT TEST FORM 

OBJECTIVE: Define standard set of test procedures for an independent testing 
laboratory to perform and complete within a 24-hour period. 

SCOPE: Utilize test procedures providing 24-hour results to duplicate field 
grouting demands. Intent of evaluation is establish grout 
manufacturer's qualifications. 

PRIOR TO TEST: Obtain five bags of each type of grout. 

1. From intended grout supplier for Project. 

2. Five bags of grout shall be of same lot number. 

ANSWER THE FOLLOWING QUESTIONS FOR GROUT BEING TESTED FROM 
LITERATURE, DATA, AND PRINTING ON BAG: 

A. Product data and warranty information contained in company literature 
and data? Yes 
No 

--

B. Literature and bag information meet specified requirements? Yes __ 
No 

C. Manufacturer guarantees grout as specified in Article GUARANTEE? Yes __ 
No 

D. Guarantee extends beyond grout replacement value and allows participation 
with CONTRACTOR in replacing and repairing defective areas? Yes __ 

No 

E. Water demands and limits printed on bag? 

F. Mixing information printed on the bag? 
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G. Temperature restrictions printed on bag? Yes __ No 

*Rejection of a grout will occur if one or more answers are noted NO. 

GROUT TESTING PROCEDURES 

A. Bagged Material: 

1. List lot numbers. 

2. List expiration date. 

3. Weigh bags and record weight. 

ENGINEER will disqualify grout if bag weights have misstated measure plus or minus 
2 pounds by more than one out of five bags. (Accuracy of weights is required to 
regulate amount of water used in mixing since this will affect properties.) 

B. Mixing and Consistency Determination: 

1. Mix full bag of grout in 10 gallon pail. 

2. Use electric drill with a paddle device to mix grout Uiffy or jiffler type paddle). 

3. Use maximum water allowed per water requirements listed in bag instructions. 

4 . Mix grout to maximum time listed on bag instructions. 

5. In accordance with COE CRD-C611 (flow cone) determine time of mixed grout 
through the flow cone. seconds 

6. Add water to attain 20 to 30 second flow in accordance with COE CRD-C61 1. 

7. Record time of grout through cone at new water demand. seconds ----

8. Record total water needed to attain 20 to 30 second flow. ____ pounds 

9. Record percent of water. _____ percent 

C. When fluid grout is specified and additional water is required beyond grout 
manufacturer's fisted maximum water, COE CRD-C621 will be run at new water per 
grout ratio to determine whether grout passes using actual water requirements to be 
fluid . Use new water per grout ratio on remaining tests. 

D. Bleed Test: 

1. Fill two gallon cans half full of freshly mixed grout at ambient temperatures for 
each category and at required consistency for each. 
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2. Place one can of grout in tub of ice water and leave one can at ambient 
temperature. 

3. Cover top of both cans with glass or plastic plate preventing evaporation. 

4. Maintain 3 8 to 42 degrees F temperature with grout placed in ice and maintain 
ambient temperature for second container for I hour. 

5. Visually check for bleeding of water at 15-minute intervals for 2 hours. 

6. Perform final observation at 24 hours. 

If grout bleeds a small amount at temperatures specified , grout will be rejected. 

E. Extended Flow Time and Segregation Test (for Category Hand 11 1): 

1. Divide the remaining grout into two 3 gallon cans. Place the cans into the 40-
degree F and 1 00-degree F containers and leave for 20, 40, and 60 minutes_ 
Every 20 minutes remove and check for segregation or settlement of aggregate. 
Use a gloved hand to reach to the bottom of the can , if more than 1/4-inch of 
aggregate has settled to the bottom or aggregate has segregated into clumps 
reject the grout. 

2. Right after the settlement test mix the grout with the drill mixer for 10 seconds. 
Take a COE CRD-C611 flow cone test of grout and record flow time. Maintain this 
process for I hour at ambient temperatures of 40 and 100 degrees F. 

a. 20 min sec. @ 40 degrees F. 

b. 40 min sec. @ 40 degrees F. 

c. 60 min sec. @ 40 degrees F. 

d. 20 min sec. @ 1 00 degrees F. 

e. 40 min sec. @ 100 degrees F. 

f. 60 min sec. @ 1 00 degrees F. 

All Category 11 and Ill grout that will not go through the flow cone with continuous 
flow after 60 minutes will be disqualified. 

Qualified Disqualified 

F. 24-hour Strength Test: 
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1. Using grout left in mixing cans in accordance with COE CRO-C621 for mixing and 
consistency determination test and for extended time flow test, make minimum of 
nine cube samples. 

2. Store cubes at 70 degrees F for 24 hours. 

3. Record average compressive strength of nine cubes at 24 hours. 

Grout will be disqualified if 24-hour compressive strengths are under 2,500 psi for grouts 
claiming fluid placement capabilities. 

Grouts that have not been disqualified after these tests are qualified for use on the 
Project for the application indicated in Nonshrink Grout Schedule. 

Signature of Independent Testing Laboratory Date Test Conducted 
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DIVISION 4: MASONRY 



SECTION 04200 

UNIT MASONRY 

1.0 GENERAL 

1. 1 Description of Work 

The concrete masonry unit (CMU) wall shall be constructed with the DRY
BLOCK System as manufactured by Grace Construction Products, Cambridge, 
MA or approved equal. The DRY-BLOCK system consists of 3 separate 
products: 

• DRY-BLOCK Block Admixture, a liquid polymeric admixture, is mixed into 
the concrete during manufacture of the CMU. 

• DRY-BLOCK Mortar Admixture is added to the mortar mix. 
• INFINISEAL DB Sealer is then either sprayed, rolled or brush applied to 

the outside surface of the walls. 

1.2 Related Documents 

Drawings and general provisions of Contract, including General and 
Supplementary Conditions and Division-1 Specification sections, apply to work of 
this section. 

Requirements of this section apply to masonry work specified in Division-4 
section "Reinforced Unit Masonry". 

2.0 QUALITY ASSURANCE 

2.1 Fire Performance Characteristics 

Where indicated, provide materials and construction which are identical to those 
of assemblies whose fire endurance has been determined by testing in 
compliance with ASTM E 119 by a recognized testing and inspecting 
organization or by another means, as acceptable to authority having jurisdiction. 

2.2 Single Source Responsibility For Masonry Units 

Obtain exposed masonry units of uniform texture and color, or a uniform blend 
within the ranges accepted for these characteristics, from one manufacturer for 
each different product required for each continuous surface or visually related 
surfaces. 

04200-1 

F:\PROJECTS\2013\2013077\SPECIFICATIONS\CONTRACT 1\Technical\04200 - Unit Masonry.doc 



2.3 Single Source Responsibility For Mortar Materials 

Obtain mortar ingredients of uniform quality, including color for exposed 
masonry, from one manufacturer for each cementitious component and from one 
source and producer for each aggregate. 

3.0 SUBMITTALS 

3.1 Product Data 

Submit manufacturer's product data for each type of masonry unit, accessory, 
and other manufactured products, including certifications that each type 
complies with specified requirements. 

3.2 Samples For Verification Purposes 

Submit samples for each type of exposed masonry unit required ; include in each 
set the full range of exposed color and texture available. 

4.0 DELIVERY, STORAGE AND HANDLING 

Deliver masonry materials to project in undamaged condition. 

Store and handle masonry units to prevent their deterioration or damage due to 
moisture, temperature changes, contaminants, corrosion or other causes. 

Limit moisture absorption of concrete masonry units during delivery and until 
time of installation to the maximum percentage specified or Type I units for the 
average annual relative humidity as reported by the U.S. Weather Bureau 
Station nearest project site. 

Store cementitious materials off the ground, under cover and in dry location. 

Store aggregates where grading and other required characteristics can be 
maintained. 

Store masonry accessories including metal items to prevent deterioration by 
corrosion and accumulation of dirt. 

5.0 PROJECT CONDITIONS 

5.1 Protection Of Work 
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During erection, cover top of walls with waterproof sheeting at end of each day's 
work. Cover partially completed structures when work is not in progress. 

Extend cover a minimum of 24 inches down both sides and hold cover securely 
in place. 

Do not apply uniform floor or roof loading for at least 12 hours after building 
masonry walls or columns. 

Do not apply concentrated loads for at least 3 days after building masonry walls 
or columns. 

Protect base of walls from rain-splashed mud and mortar splatter by means of 
coverings spread on ground and over wall surface. 

Protect sills, ledges and projections from droppings of mortar. 

5.2 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. 

5.3 Cold Weather Protection; General 

Do not lay masonry units which are wet or frozen . 

Remove any ice or snow formed on masonry bed by carefully applying heat until 
top surface is dry to the touch. 

Remove masonry damaged by freezing conditions. 

5.4 Cold Weather Installations 

Perform the following construction procedure while the 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 grout materials, maintain 
mixing temperature selected within 10 deg. F. 

5.4 .1 40 deg. F. to 32 deg. F. 

MORTAR: Heat mixing water to produce mortar temperature between 40 
deg. F and 120 deg. F. 

GROUT: Follow normal masonry procedures. 
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5.4.2 32 deg. F. to 25 deg. F. 

MORTAR: Heat mixing water and sand to produce mortar temperatures 
between 40 deg. F. and 120 deg. F.; maintain temperature of mortar on 
boards above freezing . 

GROUT: Heat grout materials to 90 deg. F. to produce in-place grout 
temperature of 70 deg. F. at end of work day. 

5.4.3 25 deg. F. to 20 deg. F. 

MORTAR: Heat mixing water and sand to produce mortar temperatures 
between 40 deg. F. and 120 deg. F.; maintain temperature of mortar on 
boards above freezing. 

GROUT: Heat grout materials to 90 deg. F. to produce in-place grout 
temperature of 70 deg. F. at end of work day. 

Heat both sides of walls under construction using salamanders or other 
heat sources. 

Use windbreaks or enclosures when wind is in excess of 15 mph. 

5.4.4 20 deg. F. and below 

MORTAR: Heat mixing water and sand to produce mortar temperatures 
between 40 deg. F. and 120 deg. F. 

GROUT: Heat grout materials to 90 deg. f. to produce in-place grout 
temperature of 70 deg. F. at end of work day. 

MASONRY UNITS: Heat masonry units so that they are above 20 deg. F. 
at time of laying. 

Provide enclosure and auxiliary heat to maintain an air temperature of at 
least 40 deg. F. for 24 hours after laying units. 

Do not heat water for mortar and grout to above 160 deg. F. 

5.5 Cold Weather Storage 

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. 
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5.5.1 40 deg. F. to 32 deg. F. 

Protect masonry from rain or snow for at least 24 hours by covering with 
weather-resistive membrane. 

5.5.2 32 deg. F. to 25 deg. F. 

Completely cover masonry with weather-resistive membrane for at least 
24 hours. 

5.5.3 25 deg. F. to 20 deg. F. 

Completely cover masonry with weather-resistive insulating blankets or 
similar protection for at least 24 hours, 48 hours for grouted masonry. 

5.5.4 20 deg. F. and below 

Except as otherwise indicated, maintain masonry temperature above 32 
deg. F. for 24 hours using enclosures and supplementary heat, electric 
heating blankets, infrared lamps or other methods proven to be 
satisfactory. For grouted masonry maintain heated enclosure to 40 deg. 
F. for 48 hours. 

6.0 CONCRETE MASONRY UNITS 

6.1 General 

Comply with referenced standards and other requirements indicated below 
applicable to each form of concrete masonry unit required . 

Provide special shapes where required for lintels, corners, jambs, sash, 
control joints, headers, bonding and other special conditions. 

Provide square-edged units for outside corners, except where indicated as 
bullnose. 

6.2 Concrete Block 

Provide units complying with characteristics indicated below for Grade, Type, 
face size, exposed face and, under each form of block included, for weight 
classification . 

Grade N unless otherwise specified. 
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Grade S may be used above grade in exterior walls with weather 
protective coatings and in walls not exposed to weather. 
SIZE: Manufacturer's standard units with nominal face dimensions of 16" 
long x 8" high (15-5/8" x 7 -5/8" actual) x thickness indicated. 

TYPE I, moisture-controlled units. 

EXPOSED FACES: Manufacturer's standard color and texture, unless 
otherwise indicated. 

Provide split-face units for all exterior surfaces. 

HOLLOW LOADBEARING BLOCK: ASTM C 90 

SOLID LOADBEARING BLOCK: ASTM C145 

7.0 MORTAR AND GROUT MATERIALS 

7.1 General 

Mortar Admixture is added at the recommended dosage rate, which is dependent 
on the type of mortar being used. 

Agitate Mortar Admixture before using. Mortar admixture should be added to the 
mix water prior to charging the cement and sand. Reduce the initial water used 
in the mortar. The mortar joints shall have a well tooled concave joint profile. 

Excess mortar shall be removed promptly from the face of the masonry units. 
Strong acids, sand blasting, and high pressure cleaning to remove hardened 
mortar will not be allowed. 

7.2 Portland Cement 

ASTM C 150, Type I, except Type Ill may be used for cold weather construction . 
Provide natural color or white cement as required to produce required mortar 
color. 

7.3 Masonry Cement 

ASTM C 91 , non-staining. 

7.4 Hydrated Lime 

ASTM C 207, TypeS 
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7.5 Aggregate For Mortar 

ASTM C 144, except for joints less than 1/4" use aggregate graded with 100% 
passing the No. 16 sieve. 

7.6 Aggregate For Grout 

ASTM C404 

7.7 Water 

Clean and potable. 

8.0 JOINT REINFORCEMENT, TIES AND ANCHORING DEVICES 

8.1 Materials 

Comply with requirements indicated below for basic materials and with 
requirements indicated under each form of joint reinforcement, tie and anchor for 
size and other characteristics: 

8.1.1 Zinc-Coated (galvanized) Steel Wire: ASTM A 82 for uncoated wire and 
with ASTM C 641 for zinc coating of class indicated below: 

A. Class 3 (0.80 oz. per sq. ft. of wire surface) . 

B. Appl ication : Use where indicated. 

C. Appl ication: Use for masonry not exposed to exterior or earth . 

8.1.2 Hot-Dip Galvanized Steel Wire: ASTM A 82 for uncoated wire and with 
ASTM A 123, Class B-2 (1 .5 ox. per sq. ft. of wire surface) for zinc coating 
applied after prefabrication into units. 

A. Application: Use for masonry exposed to exterior and in contact with earth . 

9.1.3 Hot-Dip Galvanized Carbon Steel Sheet: ASTM A 366, Class 2 of ASTM 
A 635; hot-dip galvanized after fabrication to comply with ASTM A 153, Class B. 
A. Application: Use for anchors. 

8.2 Joint Reinforcement 

Provide welded-wire units prefabricated with deformed continuous side rods and 
plain cross rods into straight lengths of not less than 1 0', with prefabricated 
corner and tee units, and complying with requirements indicated below. 
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8.2.1 Width: Fabricate joint reinforcement in units with widths of approximately 
2" less than nominal width of walls and partitions as required to provide mortar 
coverage of not less than 5/8" on joint faces exposed to exterior and 1/2" 
elsewhere. 

8.2.2 Wire Size for Side Rods: 9 gage. 

8.2.3 Wire Size for Cross Rods: 9 gage. 

8.2.4 For single-wythe masonry provide type as follows with single pair of side 
rods: 

A. Ladder design with perpendicular cross rods spaced not more than 16" o.c. 

8.3 Flexible Anchors 

Where flexible anchors are indicated for connecting masonry to structural 
framework, provide 2-piece anchors as described below which permit vertical or 
horizontal differential movement between wall and framework parallel to, but 
resist tension and compression forces perpendicular to, plane of wall. 

8.3.1 For anchorage to steel framework provide manufacturer's standard 
anchors with crimped 1/4" diameter wire anchor section for welding to steel and 
triangular-shaped wire tie section sized to extend within 1" of masonry face. 

A. Wire Size: 0.25" diameter 

8.4 Rigid Anchors 

Provide straps of form and length indicated, fabricated from sheet metal strips of 
following width and thickness, unless otherwise indicated. 

Width: 1" 
Thickness: 1/8" 

8.5 Anchor Bolts 

Provide steel bolts with hex nuts and flat washers complying with ASTM A 307, 
Grade A, hot-dip galvanized to comply with ASTM C 153, Class C, in sizes and 
configurations indicated . 

8.6 Available Manufacturers 

Subject to compliance with requirements, manufacturers offering products which 
may be incorporated in the work include, but are not limited to, the following: 
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AA Wire Products Co. 
National Wire Products Corp. 
Dur-O-Wall, Inc. 
Heckman Build ing Products, Inc. 
Hohmann & Barnard, Inc. 
Masonry Reinforcing Corp. of America 

9.0 CONCEALED FLASHING MATERIALS 

9.1 Vinyl Sheet Flashing 

Flexible sheet flashings especially formulated from virgin polyvinyl chloride with 
plasticizers and other modifiers to remain flexible and waterproof in concealed 
masonry applications, black in color and of thickness indicated below: 

A. Thickness: 20 mils 

9.2 Adhesive For Flashings 

Of type recommended by manufacturer of flashing material for use indicated . 

9.3 Available Products 

Subject to compliance with requirements, products which may be incorporated in 
the work include, but are not limited to, the following :. 

A. Vinyl Sheet Flashing: 

"Vi-Seal Plastic Flashing"; Alec Products, Inc. 
"BFG" Vinyl Water Barrier; B. F. Goodrich Co. 
"Nuflex"; Sandell Manufacturing Co., Inc. 
"Wascoseal"; York Manufacturing, Inc. 

10.0 MISCELLANEOUS MASONRY ACCESSORIES 

10.1 Reinforcing Bars 

Deformed steel, ASTM A 615, Grade 60 for bars No. 3 to No. 18. 

10.2 Non-Metallic Expansion Joint Strips 

Premolded, flexible cellular neoprene rubber filler strips complying with ASTM D 
1056, Grade RE41 E1 , capable of compression up to 35% of width and thickness 
indicated . 
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10.3 Premolded Control Joint Strips 

Material as indicated below, designed to fit standard sash block and to maintain 
lateral stability in masonry wall ; size and configuration as indicated . 

A. Styrene-butadiene rubber compound complying with ASTM D 2000, 
Designation 2AA-805. 

10.4 Bond Breaker Strips 

Asphalt-saturated organic roofing felt complying with ASTM D 226, Type I (No. 
25 asphalt felt) . 

10.5 Weepholes 

Provide the following for weep holes: 

A. Plastic Tubing: Medium density polyethylene, outside diameter and 
length as indicated below: 

3/8" X 4" 

11.0 MASONRY CLEANERS 

11 .1 Job-Mixed Detergent Solution 

Solution of trisodium phosphate (1/2 cup dry measure) and laundry detergent 
(1/2 cup dry measure) dissolved in one gallon of water. 

11 .2 Acidic Cleaner 

Manufacturer's standard strength general purpose cleaner designed for new 
masonry surfaces of type indicated; composed of blended organic and inorganic 
acids combined with special wetting systems and inhibitors; expressly approved 
for intended use by manufacturer of masonry units being cleaned. 

A. Available Products: Subject to compl iance with requirements, a product 
which may be used to clean unit masonry surfaces includes, but is not limited 
to, the following: 

"Sure Klean" No. 600 Detergent; ProSoCo, Inc. 
"Euco Murex"; Euclid Chemical Co. 
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12.0 MORTAR AND GROUT MIXES 

12.1 General 

Do not add admixtures including coloring pigments, air-entraining agents, 
accelerators , retarders, water repellent agents, antifreeze compounds or other 
admixtures, unless otherwise indicated. 

A. Do not use calcium chloride in mortar or grout. 

12.2 Mixing 

Combine and thoroughly mix cementitious, water and aggregates in a 
mechanical batch mixer; comply with referenced ASTM standards for mixing time 
and water content. 

12.3 Mortar For Unit Masonry 

Comply with ASTM C 270, Proportion Specification, for types of mortar required , 
unless otherwise indicated. 

A. Limit cementitious materials in mortar to portland cement-lime. 

B. Use Type M mortar for masonry below grade and in contact with earth, and 
where indicated , and at loadbearing and reinforced masonry walls. 

C. Use Type N mortar for non-loadbearing walls for other applications where 
another type is not indicated. 

12.4 Colored Pigmented Mortar 

Select and proportion pigments with other ingredients to produce color required . 
Do not exceed pigment-to-cement ratio of 1-to-10, by weight. 

12.5 Colored Aggregate Mortar 

Produce mortar of color required by use of colored aggregates in combination 
with selected cementitious materials. 

A. Mix to match Architect's sample. 

12.6 Grout For Unit Masonry 

Comply with ASTM C 476 for grout for use in construction of reinforced and non
reinforced unit masonry. Use grout of consistency indicated or if not otherwise 
indicated, of consistency (fine or course) at time of placement which will 
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completely fill all spaces intended to receive grout. Grout shall have the 
following properties: 

A. Minimum 28 day compressive strength = 2,500 psi. 

B. Slump: 8" for low absorption units and 1 0" for high absorption units. 

C. Maximum size of large aggregate shall not exceed 3/8" diameter. 

13.0 INSTALLATION, GENERAL 

Before placing, remove loose rust, ice and other coatings from reinforcing. 

Build cavity and composite walls, floors and other masonry construction to the 
full thickness shown. Build single-wythe walls (if any) to the actual thickness of 
the masonry units, using units of nominal thickness indicated. 

Build chases and recesses as shown or required for the work of other trades. 
Provide not less than 8" of masonry between chase or recess and jamb of 
openings, and between adjacent chases and recesses. 

Leave openings for equipment to be installed before completion of masonry 
work. After installation of equipment, complete masonry work to match work 
immediately adjacent to the opening. 

Cut masonry units using motor-driven saws to provide clean, sharp, unchipped 
edges. Cut units as required to provide continuous pattern and to fit adjoining 
work. Use full-size units without cutting where possible. Use dry cutting saws to 
cut concrete masonry units. 

14.0 CONSTRUCTION TOLERANCES 

14.1 Variation From Plumb 

For vertical lines and surfaces of columns, walls and arrises do not exceed 1/4" 
in 10 ft. or 3/8" in a story height not to exceed 20 ft., nor 1/2" in 40 ft. or more. 
For external corners, expansion joints, control joints and other conspicuous lines, 
do not exceed 1/4" in any story or 20ft. maximum, nor 1/2" in 40ft. or more. For 
vertical alignment of head joints do not exceed plus or minus 1/4" in 10ft., 1/2" 
maximum. 

14.2 Variation From Level 
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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 ft. maximum, nor 
1/2" in 40 ft. or more. 

For top surface of bearing walls to not exceed 1/8" between adjacent floor 
elements in 10ft. or 1/16" within width of a single unit. 

14.3 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 20ft. maximum, nor 3/4" in 40ft. or more. 

14.4 Variation In Cross-Sectional Dimensions 

For columns and thickness of walls, from dimensions shown, do not exceed 
minus 1/4" nor plus 1/2". 

14.5 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". 

15.0 LAYING MASONRY WALLS 

15.1 General 

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. 

Lay-up walls to comply with specified construction tolerances with courses 
accurately spaced and coordinated with other work. 

Lay exposed masonry in the bond pattern shown or, if not shown, lay 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 than nominal 4" horizontal face 
dimensions at corners or jambs. 

15.2 Stopping And Resuming Work 
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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. 

15.3 Built-In Work 

As the work progresses, build-in items specified under this and other sections of 
these specifications. Fill in solidly with masonry around built-in items. 

A. Fill space between hollow metal frames and masonry solidly with mortar, 
unless otherwise indicated. 

B. At exterior frames insert extruded polystyrene board insulation around 
perimeter of frame in thickness indicated but not less than 3/4" to act as a 
thermal break between frame and masonry. 

C. Where built-in items are to be embedded in cores of hollow masonry units, 
place a layer or metal lath in the joint below and rod mortar or grout with core. 

D. Fill cores in hollow concrete masonry units with grout 3 courses (24") under 
bearing pla.tes, beams, lintels, posts and similar items, unless otherwise 
indicated. 

16.0 MORTAR BEDDING AND JOINTING 

16.1 General 

Lay solid concrete 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. 

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, 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. 

Maintain joint widths shown, except for minor variations required to maintain 
bond alignment. If not shown, lay walls with 3/8" joints. 

Cut joints flush for masonry walls which are to be concealed or to be covered by 
other materials, unless otherwise indicated. 
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Tool exposed joints slightly concave using a jointer larger than joint thickness, 
unless otherwise indicated. Rake out mortar in preparation for application of 
caulking or sealants. 

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. 

17.0 HORIZONTAL JOINT REINFORCEMENT 

17. 1 General 

Provide continuous horizontal joint reinforcement as indicated. Install 
longitudinal side rods in mortar for their entire length with a minimum coyer of 
5/8" on exterior side of walls, 1/2" elsewhere. Lap reinforcing minimum of 6". 

Cut or interrupt joint reinforcement at control and expansion joints, unless 
otherwise indicated. 

Reinforce walls with continuous horizontal joint reinforcing unless specifically to 
be omitted . 

Provide continuity at corners and wall intersection by use of prefabricated "L" and 
"T" sections. Cut and bend reinforcement units as directed by manufacturer for 
continuity at returns, offsets, column fireproofing, pipe enclosures and other 
special conditions. 

Space continuous horizontal reinforcement as follows: 

For single-wythe walls, space reinforcement at 16" o.c. vertically, unless 
otherwise indicated. 

Reinforce masonry openings greater than 1'-0" wide, with horizontal joint 
reinforcement placed in 2 horizontal joints approximately 8" apart, immediately 
above the lintel and immediately below the sill . Extend reinforcement a minimum 
of 2'-0" beyond jambs of the opening except at control joints. 

A. In addition to wall reinforcement, provide additional reinforcement at 
openings as required to comply with the above. 
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18.0 ANCHORING MASONRY WORK 

18.1 General 

Provide anchor devices of type indicated. 

18.2 Anchor Masonry To Structural Members where masonry abuts or faces 
structural members to comply with the following: 

A. Provide an open space not less than 1" in width between masonry and 
structural member, unless otherwise indicated. Keep open space free of 
mortar or other rigid materials. 

B. Anchor masonry to structural members with flexible anchors embedded in 
masonry joints and attached to structure. 

C. Embed a minimum of the masonry wythe minus two (2) inches. At such 
anchorages the masonry wall shall be grouted sol id. Weld to the perimeter 
steel framing. 

D. Space anchors as indicated , but not more than 24" o.c. vertically and 36" o.c. 
horizontally. 

19.0 CONTROL AND EXPANSION JOINTS 

19. 1 General 

Provide vertical and horizontal expansion, control and isolation joints in masonry 
where shown. Build-in related items as the masonry work progresses. 

Build flanges of metal expansion strips into masonry. Lap each joint 4" in 
direction of water flow. Seal joints below grade and at junctures with horizontal 
expansion joints, if any. 

Build flanges of factory-fabricated expansion joint units into masonry. See 
Division-? section "Elastic Expansion Joints". 

Build-in non-metallic joint fi llers where indicated . 

Build in horizontal pressure relieving joints where indicated; construct joints by 
either leaving an air space or inserting non-metallic compressible joint filler of 
width requi red to permit installation of sealant and backer rod . 

Locate horizontal pressure relieving joints beneath shelf angles supporting 
masonry veneer and attached to structure behind masonry veneer. 
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20.0 LINTELS 

Install steel lintels where indicated . 

Provide masonry lintels where shown and wherever openings of more than 1 '-0" 
for brick size units and 2'-0" for block size units are shown without structural steel 
or other supporting lintels. Provide precast or formed-in-place masonry lintels. 
Cure precast lintels before handling and installation. Temporarily support 
formed-in-place lintels. 

For hollow concrete masonry unit walls, use specially formed U-shaped lintel 
units with reinforcement bars placed as shown filled with coarse grout. 

Provide minimum bearing of 8" at each jamb, unless otherwise indicated. 

21.0 FLASHING OF MASONRY WORK 

21 .1 General 

Provide concealed flashing in masonry work at, or above, shelf angles, lintels, 
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 flash ing on 
sloping bed of mortar and cover with mortar. Seal penetrations in flash ing with 
mastic before covering with mortar. Extend flashings through exterior face of 
masonry and turn down to form drip. 

Extend flashing the full length of lintels and shelf angles and minimum of 4" into 
masonry each end . Extend flashing from exterior face of outer wythe of 
masonry, through the outer wythe, turned up a minimum of 4", and through the 
inner wythe to within 1 /2" of the interior face of the wall in exposed work. Where 
interior surface of inner wythe is concealed by furring , carry flashing completely 
through the inner wythe and turn up approximately 2". At heads and sills turn up 
ends not less than 2" to form a pan. 

Install flashing to comply with manufacturer's instructions. Provide weep holes in 
the head joints of the first course of masonry immediately above concealed 
flash ings. Space 24" o.c., unless otherwise indicated . 

Install reglets and nailers for flashing and other related work where shown to be 
built into masonry work. 
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22.0 Installation Of Reinforced Unit Masonry 

Provide vertical wall reinforcing as shown and specified. 

Fully embed reinforcement in concrete fill (grout). Provide all required metal 
accessories to insure accurate alignment of reinforcement during grout filling 
operation. 

Place grout in cells by either the low-lift or high-lift grouting technique in 
accordance to NCMA TED Bulletin #23A, "Grouting for Concrete Masonry 
Walls." 

23.0 REPAIR, POINTING AND CLEANING 

23.1 General 

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. 

23.2 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, prepared for application of 
sealants. 

23.3 Final Cleaning 

After mortar is thoroughly set and cured, clean masonry as follows: 

A. Remove large mortar particles by hand with wooden paddles and non
metallic scrape hoes or chisels. 

B. Test cleaning methods on sample wall panel; leave 1/2 panel unclean for 
comparison purposes. Obtain Architect's approval of sample cleaning before 
proceeding with cleaning of masonry. 

C. Protect adjacent stone and non-masonry surfaces from contact with cleaner 
by covering them with liquid strippable masking agent, polyethylene film or 
waterproof masking tape. 

D. Saturate wall surfaces with water prior to application of cleaners' remove 
cleaners promptly by rinsing thoroughly with clear water. 
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E. Clean concrete unit masonry to comply with masonry manufacturer's 
directions and applicable NCMA "Tek" bulletins. 

23.4 Protection 

A water repellent sealer shall be applied to the finished water repellent concrete 
masonry wall . The sealer shall be equal to INFINISEAL DB as manufactured by 
Grace Construction Products, Cambridge, MA. The preparatory work, surface 
preparation, protection of surrounding areas, application methods, drying and 
curing times, post-application cleaning shall be in strict accordance with 
manufacture's recommendations and data sheets. 

24.0 PAYMENT 

24.1 Measurement And Payment 

Payment will be based on one of the following criteria as specified in the 
Contract Bid Item Descriptions and/or on the Drawings: 

a) Cost shall be included in the work to which it is subsidiary and no 
separate measurement and payment will be made. 

b) Payment will be based on Plan Quantities or a percentage installed 
to complete the structure as computed by the Engineer or as 
shown on the Drawings. 

Payment as specified above shall be considered as full compensation for all 
labor, materials, equipment and incidentals necessary to perform the work as 
required . 

04200-19 

F:\PROJECTS\2013\2013077\SPECIFICATIONS\CONTRACT 1\Technical\04200 - Unit Masonry.doc 



DIVISION 5: METALS 



SECTION 05002 

ANCHOR BOLTS AND EXPANSION ANCHORS 

1. SCOPE. This section covers cast-in-place anchor bolts and expansion 
anchors to be installed in hardened concrete. 

The General Equipment Stipulations set forth additional requirements for anchor 
bolts for equipment. 

2. GENERAL. Unless otherwise specified or indicated on the drawings, all 
anchor bolts shall be cast-in-place bolts and shall have a minimum 3/4 inch 
diameter. Anchor bolts and expansion anchors for buried and immersion service 
and in splash zones shall be galvanized or zinc plated. All other anchor bolts 
and expansion anchors shall be carbon steel unless otherwise specified or 
indicated on the drawings. 

3. MATERIALS. 

Bolts and Nuts 

Carbon Steel ASTM A307. 

Stainless Steel IFI-104, Grade 303 or 305. 

Galvanized Steel Carbon steel bolts and nuts; hot-dip galvanized ASTM 
A153 and A385, or zinc plated ASTM A164 Type GS. 

Flat Washers ANSI B 18.22.1; of the same material as bolts and nuts. 

Expansion Anchors 

For Concrete Fed Spec FF-S-325; wedge type, Group II , Type 4, Class 1 or 
2; self-drilling type, Group Ill , Type 1; or nondrilling type, Group VII I, Type 1 
or 2; Phillips, Hilti, Rawlplug, USM< or Wej-lt. 

4. ANCHOR BOLTS. Anchor bolts shall be delivered in time to permit setting 
when structural concrete is placed . Anchor bolts which are cast-in-place in 
concrete shall be provided with sufficient threads to permit a nut to be installed 
on the concrete side of the concrete form or supporting template. 

Two nuts, a jam nut, and washer shall be furnished for anchor bolts indicated on 
the drawings to have lock nuts; two nuts and a washer shall be furnished for all 
other anchor bolts. 
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5. EXPANSION ANCHORS. Expansion anchors shal l be installed in conformity 
with the manufacturer's recommendations for maximum holding power, but in no 
case shall the depth of hole be less than four bolt hole diameters. Minimum 
distance between the center of any expansion anchor and an edge or exterior 
corner of concrete shall be at least 4-1/2 times the diameter of the hole in which 
the anchor is installed. Unless otherwise indicated on the drawings, the 
minimum distance between the centers of expansion anchors shall be at least 8 
times the diameter of the hole in which the anchors are installed. 

Nuts and washers for expansion anchors shall be as specified for anchor bolts. 

6. PAYMENT 

No separate payment will be made for any anchors. Cost for these items shall 
be included in the items to which they are subsidiary in the Bid Schedule and no 
measurement of the quantities will be made. 

05002-2 

F:\PROJECTS\2013\2013077\SPECIFICATIONS\CONTRACT 1\TECHNICAL SPECIFICATIONS\05002 -
AnchorBolts&ExpansionAnchors.doc 



SECTION 05003 

MISCELLANEOUS METALS 

1.0 GENERAL 

The Contractor shall furnish all labor, materials, equipment and services 
necessary for fabrication and erection of all miscellaneous steel angles, beams, 
plates and channels as shown on the Drawings and specified herein and not 
specifically included under other sections of these Specifications. 

1.1 QUALITY ASSURANCE STANDARDS 

A. Codes and Standards: All work shall comply with provisions of 
following , except as otherwise indicated: 

1. AISC "Code of Standard Practice for Steel Buildings and Bridges". 
2. Paragraph 4.2.1 of the above code is hereby modified by deletion 

of the following sentence: "This approval constitutes the owner's 
acceptance of all responsibility for the design adequacy of any 
connections designed by the fabricator as a part of his preparation 
of these shop drawings." 

3. AISC "Specifications for the Design, Fabrication , and Erection of 
Structural Steel for Buildings", including "Commentary" and 
Supplements thereto as issued . 

4. AISC "Specifications for Structural Joints using ASTM A 325 or A 
490 Bolts" approved by the Research Council on Riveted and 
Bolted Structural Joints of the Engineering Foundation. 

5. AWS D1 .1 "Structural Welding Code". 
6. ASTM A 6 "General Requirements for Delivery of Rolled Steel 

Plates, Shapes, Sheet Piling and Bars for Structural Use". 

B. Qualifications for Welding Work: Qualify welding processes and 
welding operators in accordance with AWS "Standard Qualification 
Procedure". 

1. Provide certification that welders to be employed in work have 
satisfactorily passed AWS qualification tests. 

a) If recertification of welders is required , retesting will be 
Contractor's responsib ility. 
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1.2 SUBMITTALS 

Shop drawings, giving complete information necessary for fabrication, layout and 
installation of all metal work, shall be submitted to the Engineer for approval prior 
to fabrication. 

The preparation of shop drawings for fabricated metal items shall be coordinated 
by the Contractor with the manufacturers of various equipment in order to comply 
with details, locations, openings, etc. required by the manufacturers. 

Field measurements shall be made to verify all dimensions in the field, which 
may affect installation of work before shop drawings are made and/or fabrication 
is performed. 

2.0 MATERIALS 

2.1 STRUCTURAL METALS 

2.1.1 Steel wide flange shapes shall conform to the requirements of ASTM 
A992, grade 50. All other shapes, plates and bars shall be ASTM A36, or 
ASTM A572, grade 50. (Non-exposed and interior) 

2.1.2 Aluminum shall conform to the requirements of ASTM B209, alloy 6061-
T6. 

2.2 ANCHORAGE ITEMS 

The Contractor shall furnish all bolts, nuts, shims, pins, screws, straps, nails and 
other anchors, which may be required by the Drawings or job conditions, to 
secure all items permanently in place, whether or not specifically called for or 
shown on the Drawings. 

3.0 EXECUTION 

3.1 FABRICATION AND INSTALLATION OF METAL WORK 

All metal items shall be accurately fabricated and erected with exposed joints 
close fitting . All joints shall be of such character and so assembled that they will 
be as strong and rigid as adjoining sections. Joints shall be located where least 
conspicuous. Items shall have smooth finished surfaces except where otherwise 
shown or specified. 

Where welding is required or permitted, it shall conform to the requirements for 
shielding metal arc welding of the Standard Code for Arc and Gas Welding in 
Building Construction of the American Welding Society. Shop drawings shall 
show welding and shall indicate the size, length, spacing and type of welds. 
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Joints required to be welded shall be continuously welded or spot-welded as 
specified and face of welds dressed flush and smooth where exposed to view. 

Members or parts to be built in with masonry or concrete shall be in a form 
affording a suitable anchorage or shall be provided with approved anchors, 
expansion shields or other approved means of securing members. 

Ferrous and non-ferrous metals shall be insulated at all contacts with felt 
washers, strips or sheets, bitumastic paints, or other approved means. 

3.1.1 All required anchors, couplings, bolts, and nuts required to support 
miscellaneous metal work shall be furnished and installed as required . 

3.1 .2 Weights of connections and accessories shall be adequate to safely 
sustain and withstand stresses and strains to which they will be normally 
subjected. 

3.1.3 Connections shall be bolted except where welding is called for in the 
Drawings. Bolts shall have a minimum of 1/2-inch diameter unless noted 
or required otherwise. 

3.1.4 Accurately place all miscellaneous metal items in the locations and to the 
required elevations. 

3.1.5 Adequately brace any items which are cast in concrete masonry work. 

3.1.6 Use concealed anchors wherever possible. 

3.2 CLEANING 

Remove and properly dispose of all debris and litter; leave the work area in a 
clean condition. 

END OF SECTION 05003 
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SECTION 05004 

LADDERS 

1.0 GENERAL 

1.1 DESCRIPTION OF WORK 

A. This section of the specifications shall include the furnishing of all 
materials, equipment and other labor necessary for the complete installation of 
Ladders as shown on the Contract Drawings. 

1.2 PAYMENT 

A. No separate payment will be made for ladders. Cost for this work shall be 
included in the work to which it is subsidiary. 

1.3 QUALITY ASSURANCE 

A. All ladders furnished and installed shall comply with all OSHA 
requirements. 

B. Acceptable Manufacturers 

1. Permac-Paragon, Inc. 
2. Cotterman Co. 
3. Approved Equal 

1.4 SUI3MITIALS 

A. Refer to the General Specifications of the Contract Documents. 

B. Shop Drawings 

1. Shop Drawings shall include fabrication , assembly, foundation and 
installation drawings along with detailed specifications and data 
covering materials, parts and accessories used . 

2. Shop Drawings shall include recommendations for maintenance and 
cleaning methods and precautions for use of materials which may be 
detrimental to finishes when improperly applied. 
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C. Certificates 

1. The ladder manufacturer shall submit signed certificates of compliance 
that all fabrication and materials used meet, or exceed, all requirements of 
Paragraph 1.03 of this section. 

D. Samples 

1. Submit duplicate samples of side frames and rungs showing fin ish. 

2.0 PRODUCTS 

2.1 GENERAL 

A. All ladders shall be fixed , permanently, unless noted otherwise on the 
Contract Drawings. 

B. Materials of construction shall be as shown on the Contract Drawings. 

C. Ladder style, standard or walk-thru , shall be as shown on the Contract 
Drawings. 

D. Spacing between rungs shall not exceed 12 inches. Rungs shall be a 
minimum of 16 inches long. Spacing between ladder and wall shall not be 
less than 7 inches. 

E. Walk-thru ladders shall extend a minimum of 42" above the last rung . 
Safety chains shall be provided. 

F. Standard ladders shall extend to within 6" of the access openings. 

2.2 MATERIALS 

A. Carbon Steel 

1. Side frame members shall be 1" minimum diameter, schedule 40 pipe 
and receive one coat of red oxide primer. 

2. Side frames shall be 1/4" x 2" x 2" minimum angle iron and receive one 
coat of red oxide primer. 

3. Rungs shall be 3/4" minimum diameter, schedule 40 pipe and shall be 
welded to side frames. 
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4. All metal surfaces shall receive one shop applied rust inhibitive prime 
coat. 

B. Stainless Steel 

1. Side frame members and rungs shall be 1" m1n1mum diameter, 
schedule 40, type 304, grade ASTM A544 stainless steel with a 320 grit 
finish, and rungs shall be welded to the side frame members. 

C. Aluminum 

1. Aluminum shall be 6061-T6. 

2. Side frame members shall be 3" x 2 1/2" minimum 1-beams with a 
clear anodized finish . 

3. Rungs shall be 1" minimum diameter bar aluminum, and shall be 
securely anchored to the side frames. 

D. Plastic 

1. Rungs shall be injection molded plastic, minimum 5" width and have an 
integral non-skid finish. Rungs shall be installed with the top surface level, 
with stainless steel hardware. 

E. Mounting Hardware 

1. Stainless steel ladders shall have type 304 stainless steel welded 
flanges with electropolished finish. Bolted flanges shall be cast bronze 
with chrome plated finish. 

2. Carbon steel ladders shall have steel flanges and supports, either 
welded or bolted securely to the side frames. 

3. Aluminum ladders shall have aluminum hardware. 

3.0 EXECUTION 

3.1 DELIVERY AND STORAGE 

A. All deliveries and shipments shall be accompanied by a shipping list, bill 
of lading and invoice which describes all items in the lot. All items shall be 
inspected and marked as listed on the invoice. 
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B. Store all materials on clean surfaces and protect from weather. Leave 
protective coatings intact until materials have been accepted and installed. 

C. The Contractor shall be responsible for carefully handling all materials 
during fabrication, storing, loading, transit, unloading, storage at the site 
and during installation. 

3.2 INSTALLATION 

A. All ladders shall be installed in accordance with the manufacturer's written 
instructions, maintaining side frames in plumb position and the rungs level 
and parallel. 

B. Side frames used for hand railings shall be free of sharp edges, splinters 
or burs and afford an adequate griping surface. 

C. Anchor and secure all ladders to insure a safe system. 

3.3 ADJUSTMENT AND CLEANING 

A. Final Adjustment 

1. Remove and replace any defective materials or workmanship including 
dented or bent materials. 

B. Cleaning and Touch-up 

1. Wash thoroughly with clean water and soap, and rinse with clean 
water. 

2. Any damaged areas of finish shall be touched up in accordance with 
the manufacturer's written instructions for eliminating all evidence of 
repair. 
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SECTION 05005 

METAL ACCESS HATCH 

1.0 GENERAL 

1.01 DESCRIPTION OF WORK 

This Section of the Specifications shall include the furnishing of all materials, 
equipment, and labor necessary for the complete installation of access doors in 
sizes and locations shown on the Drawings and described in these 
Specifications. 

1.02 SUBMITIALS 

A Refer to the General Specifications of the Contract Documents. 

B. Shop Drawings 

1. Shop Drawings shall include fabrication , assembly, foundation and 
installation drawings along with detailed specifications and data 
covering materials, parts and accessories used. 

2. Shop Drawings shall include recommendations for maintenance 
and cleaning methods and precautions for use of materials, which 
may be detrimental to, finishes when improperly applied. 

2.0 PRODUCT 

2.01 ALUMINUM ACCESS HATCH 

A Locations and sizes shall be as shown on the Drawings. Furnish and 
install access frames and covers complete with hinge and flush locking 
mechanism and shall be as manufactured by U.S. Foundry, Sileo or 
approved equal. Door leaf shall be 1/4" aluminum, diamond pattern 
plate of skid proof design to withstand a live load of 300 pounds per 
square foot. Frame shall be 1/4" extruded aluminum with built-in 
neoprene cushion and with strap anchors bolted to exterior. Channel 
frames shall be 1/4" aluminum with an anchor flange around the 
perimeter. Doors shall be equipped with heavy forged brass hinges, 
stainless steel pins, spring operators for easy operation and an 
automatic hold-open arm with release handle. A snap lock with 
removable handle shall be provided . Hardware shall be cadmium 
plated and factory finish shall be mill finish with bituminous coating 
applied to exterior of frame. Channel frames shall be used in 
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installations where the access door leads to electrical equipment or 
where a watertight installation is needed. It shall be the responsibility 
of the Contractor to daylight the channel frame's drain. 

B. Installation shall be in accordance with manufacturer's instructions. 
Manufacturer shall guarantee against defects in material or 
workmanship for a period of five (5) years. 

C. Access hatches differing from that as specified above shall be as 
described on the Drawings. This shall apply to special hatches 
designed for heavier loadings, gas-tight hatches, bolt-down hatches, 
etc. 

D. Safety Grate: Access hatches scheduled to be installed with a safety 
grate (or net) assembly shall be designed and configured to 
accommodate the specified safety grate (or net), including the full 
range of operation of both the hatch and grate (net), as specified by 
the respective equipment manufacturer. It is the Contractor's 
responsibility to coordinate the materials, equipment and installation of 
the hatch and grate (net) to provide safe operation and unimpeded 
access to the interior of the subject chamber. 

3.0 EXECUTION 

3.01 DELIVERY AND STORAGE 

A. All deliveries and shipments shall be accompanied by a shipping list, 
bill of lading and invoice, which describe all items in the lot. All items 
shall be inspected and marked as listed on the invoice. 

B. Store all materials on clean surfaces and protect from weather. Leave 
protective coatings intact until materials have been accepted and 
installed. 

C. The Contractor shall be responsible for carefully handling all materials 
during fabrication , loading, transit, unloading, and storage at the site 
and during installation. 

3.02 INSTALLATION 

All hatches shall be installed in accordance with the manufacturer's written 
instructions. 

3.03 ADJUSTMENT AND CLEANING 

A. Final Adjustment 
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1. Remove and replace any defective materials or workmanship 
including dented or bent materials. 

B. Cleaning and Touch-up 

1. Wash thoroughly with clean water and soap, and rinse with clean 
water. 

2. Any damaged areas of finish shall be touched up in accordance 
with the manufacturer's written instructions for eliminating all 
evidence of repair. 

4.0 PAYMENT 

Cost shall be included in the Work to which it is subsidiary. No separate 
measurement and payment will be made. 

END OF SECTION 05005 
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SECTION 05120 

STRUCTURAL STEEL 

1.0 GENERAL 

1.1 REFERENCES 

A. The following is a list of standards, which may be referenced in this Section: 

1. American Institute of Steel Construction (AISC): 
a. Specification for Structural Steel Buildings-Allowable Stress Design 

and Plastic Design. 
b. Allowable Stress Design Specification for Structural Joints using ASTM 

A325 or A490 Bolts. 
c. Code of Standard Practice for Steel Buildings and Bridges. 
d. AISC Quality Certification Program. 

2. American Society for Testing and Materials (ASTM): 
a. A36 or A992 , Standard Specification for Structural Steel. 
b. A53, Standard Specification for Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated Welded and Seamless. 
c. A242, High-strength Low-alloy Structural Steel. 
d. A325, Standard Specification for High-Strength Bolts for Structural 

Steel Joints. 
e. A490, Standard Specification for Heat-Treated Steel Structural bolts, 

150 ksi Minimum Tensile Strength. 
f . A500, Standard Specification for Cold-Formed Welded and Seamless 

Carbon Steel Structural Tubing in Rounds and Shapes. 
g. A501 , Standard Specification for Hot-Formed Welded and Seamless 

Carbon Steel Structural Tubing. 
h. A563, Standard Specification for Carbon and Alloy Steel Nuts. 
i. F436, Standard Specification for Hardened Steel Washers. 
j . F959, Standard Specification for Compressible-Washer-Type Direct 

Tension Indicators for Use with Structura l Fasteners. 

3. American Society of Nondestructive Testing (ASNT): SNT-TC- I A, 
Recommended Practice. 

4. American Welding Society (AWS): 
a. B2.1, Standard for Welding Procedure and Performance Qualification. 
b. D1 .1, Structural Welding Code-Steel. 
c. QC I, Standard and Guide for Qualification and Certification of Welding 

Inspectors. 
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1.2 SUBMITI ALS 

A. Shop Drawings: 

1. Provide details showing: 
a. Erection plans. 
b. Members and their connections. 
c. Anchor bolt layouts. 
d. Hardened washer details. 
e. Joint details for complete penetration welds. 
f. Schedules for fabrication procedures. 

2. Name and address of manufacturer(s). 
3. Product specifications. 
4. Manufacturers' testing procedures and standards. 
5. Preparation and installation or application instructions, as appropriate. 

B. Quality Control Submittals: 

1. Mill Certificates. 
2. High-Strength Bolts (Zinc-Coated): 

a. Certificates of Compliance that products meet chemical and 
mechanical requirements of standards specified. 

b. Manufacturer's inspection test report results for production lot(s) 
furnished , to include: 
1. Tensile strength. 
2. Yield strength. 
3. Reduction of area. 
4. Elongation and hardness. 

c. Certified Mill Test Reports for Bolts and Nuts: 
1. Name and address of manufacturer. 
2. Bolts correctly marked. 
3. Marked bolts and nuts used in required mill tests and 

manufacturer's inspection tests. 

3. Direct Tension Indicators: Furnish manufacturer's test report meeting 
requirements of ASTM F959. 

4. Methods proposed to resolve misalignment between anchor bolts and bolt 
holes in steel members. 

C. Fabricator Certification: 

1. The structural steel fabrication shop shall be certified by the American 
Institute of Steel Construction in the categories of Conventional Steel 
Structures and Complex Steel Structures as minimum and endorsed for 
Sophisticated Paint Category. Submit a copy of the current certification for 
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ENGINEER's review and approval. At the completion of fabrication , the 
fabricator shall submit to the ENGINEER a certificate of compliance 
addressed to the building official stating that the work was performed in 
accordance with the approved construction documents and Change/Field 
Orders. 

D. Erector Certification: 

1. The structural steel erector shall be certified by the American Institute of 
Steel Construction in the categories of Certified Steel Erector as minimum. 
Submit a copy of the current certification for ENGINEER's review and 
approval. At the completion of erection of structural steel, the erector shall 
submit to the ENGINEER, a certificate of compliance addressed to the 
building official stating that the work was performed in accordance with the 
approved construction documents and Change/Field Orders. 

1.3 QUALITY ASSURANCE 

A. Qualifications: 

1. Welder/Welding Operator: In accordance with AWS D1 .1.1 

B. Special Inspection (Kentucky Building Code 2007, Section 1704) : 

1. Special Inspections to be performed under this contract is listed under 
General Provisions of Structural Drawings. If special inspection is 
required , Owner will retain the services of a Special Inspector and this 
Contractor is responsible for providing safe access to all areas of His/Her 
work for inspection at no additional cost to the Owner or His/Her Agents. 

2. The extent of special inspection to be performed is listed in Table 1704.3 
of the Kentucky Building Code 2007 (KBC 2007) . 

C. Fabricator Certification: 

1. The structural steel fabrication shop shall be certified by the American 
Institute of Steel Construction (AISC) in the categories of Conventional 
Steel Structures and Complex Steel Structures as minimum and endorsed 
for Sophisticated Paint Category. At the completion of fabrication , the 
fabricator shall submit a certificate of compliance addressed to the 
building official stating that the work was performed in accordance with the 
approved construction documents and Change/Field Orders. 

2. If the Fabricator is not certified by the AISC, Special Inspection of the 
fabrication of the structural steel shall be performed, by the ENGINEER 
approved Special Inspector according to Article 1704.2 of the KBC 2007 
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and the cost of Special Inspection shall be back-charged to the Steel 
Fabricator. 

D. Erector Certification: 

1. The structural steel erector shall be certified by the American Institute of 
Steel Construction in the categories of Certified Steel Erector as minimum. 
At the completion of erection of the structural steel, the erector shall 
submit a certificate of compliance addressed to the building official stating 
that the work was performed in accordance with the approved construction 
documents and Change/Field Orders. 

2. If the Erector is not certified by the AISC, Special Inspection of the 
erection of the structural steel shall be performed, by the ENGINEER 
approved Special Inspector according to Article 1704.3 of the KBC 2007 
and the cost of Special Inspection shall be back-charged to the Steel 
Erector. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Delivery: Load structural members in such a manner that they will be 
transported and unloaded without damage to coatings and without being 
excessively stressed, deformed, or otherwise damaged. 

B. Storage: 

1. Protect structural steel members and packaged materials from corrosion 
and deterioration. 

2. Store in dry area and not in direct contact with ground. 
3. Protect fasteners from dirt and moisture. Do not remove lubricant from 

bolts and nuts. 

C. Handle materials to avoid distortion or damage to members or supporting 
structures. 

2.0 PRODUCTS 

2.1 MATERIALS 

A. Steel wide flange shapes: ASTM A992, Grade 50, unless otherwise shown. 

B. Rolled Plates, Shapes, and Bars: ASTM A36, Grade 36, unless otherwise 
shown. 

C. Structural Steel Pipe: ASTM A501 or ASTM A53, Type E or S, Grade B. 
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D. Structural Tubing: ASTM A500, Grade B (fy equals 46 ksi) ; provide full-length 
members without splices unless otherwise noted or approved. 

E. Welding Materials: AWS 01 .1.1, E?OXX 

2.2 FASTENERS 

A. Anchor Bolts: ASTM A-36 or ASTM A-307 

B. High-Strength Bolts: ASTM A325 or ASTM A490, bolt type 1, zinc coated. 
Bolt length and thread length shall be as required for the connection type 
shown, with hardened washers as required. 

C. Direction Tension Indicators (OTis or Load Indicator Washers): 

1. ASTM F959, coating type to match bolt finish. 
2. Manufacturer: J&M Turner, Southhampton, PA. 

D. Tension-Control Bolts: 

1. High-strength, ASTM A325 or ASTM 490. 
2. Manufacturers: 

a. LeJeune Bolt Company, Lakeville, MN. 
b. Nucor Fasteners, Saint Joe, IN. 
c. Bristol Machine Co., Walnut, CA. 

E. Nuts: ASTM A563, type to match bolt type and finish. 

F. Hardened Washers: ASTM F436, type to match bolt finish. 

G. Welded Anchor Studs: 

1. Headed concrete anchor studs (HAS), deformed bar anchors (DBA), or 
threaded anchor studs (TAS), as shown. 

2. Manufacturer: Nelson Stud Welding Co., Loraine, OH. 

2.3 ANCILLARY MATERIALS 

A. Surface Preparation and Primer: As specified in Section 9900, PAINTING 

B. Grout: Non-shrink grout as specified in Section 03310. 

2.4 FABRICATION 

A. General: 

1. Fabricate as shown and in accordance with AISC Specifications. 
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2. Mark and match mark materials for field assembly. 
3. Complete assembly, including bolting and welding of units, before start of 

finishing operations. 
4. Fabricate to agree with field measurements. 

B. Connections: 

1. Shop Connections: Weld or bolt, as shown. 
2. Develop full strength of members joined and meet requirements of AISC 

Manual of Steel Construction tables for bolted double-angle shear 
connections, unless otherwise shown. 

C. Welded Construction: 

1. Comply with AWS D1 .1 for procedures, appearance, and quality of welds, 
and methods used in correcting welding. 

2. Groove and Butt Welds: Complete penetration unless otherwise specified. 

D. Interface with Other Work: 

1. Holes: 
a. As necessary or as indicated for securing other Work to structural steel 

framing , and for passage of other Work through steel framing 
members. 

b. No flame-cut holes will be permitted without prior approval of the 
ENGINEER. 

2. Weld threaded nuts to framing, and other specialty items as shown to 
receive other Work. 

E. Shop Paint Primer: 

1. Surface Preparation: Clean and remove slag from welds before painting. 
2. Coat members with primer except at future field welds, bolt-ups, and 

concrete embedment. 
3. Apply primer in accordance with Section 9, PAINTING within 8 hours after 

surface preparation. 

F. Slip-Critical Bolted Connections: 

1. Mask faying surfaces of slip-critical bolted connections to be shop painted, 
or blast clean and coat with a Class A paint as specified in Section 9, 
PAINTING. 

2. Roughen galvanized faying surfaces with hand wire brushing. 
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3.0 EXECUTION 

3.1 ERECTION 

A. Meet requirements of AISC Code of Standard Practice for Steel Buildings and 
Bridges. 

B. Install CONTRACTOR-designed temporary construction bracing to provide 
necessary support until all components are in place and construction is 
complete. 

C. High-Strength Bolted Connections: 

1. Tighten in accordance with AISC Specification for Structural Joints Using 
ASTM A325 or A490 Bolts. 

2. Hardened Washers: 
a. Provide at locations required by Washer Requirements section of AISC 

Specification for Structural Joints Using ASTM A325 or A490 Bolts, to 
include all slip-critical connections using slotted or oversized holes or 
A490 bolts. 

b. Use beveled style and extra thickness where required by AISC 
Specification. 

c. Do not substitute Direct Tension Indicators (DTI) for hardened flat 
washers required at slotted and oversize holes. 

3. For bearing-type connections not fully tensioned, tighten to snug-tight 
condition. Use a hardened washer over slotted or oversize holes in outer 
plies. 

4. Tension-control bolts may be used in snug-tight bearing connections only. 

D. Fully Tensioned Bolted Connections: 

1. Use OTis at all slip-critical and fully tensioned bearing-type connections. 
2. Position with in bolted assembly in accordance with ASTM F959. 
3. Install bolts, with OTis plus hardened washers as required, in all holes of 

an assembly and tighten until all plies are in firm contact and fasteners are 
uniformly snug tight. 

4. Final tighten all bolts, beginning at the most rigid part of the bolted 
connection and progressing toward the free edges, until the DTI's have 
been compressed to an average gap equal to or less than shown in Table 
2, ASTM F959. 

3.2 ANCHOR BOLTS 

A. Coordinate installation of anchor bolts and other connectors required for 
securing structural steel to in-place work. 
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B. Provide templates and other devices for presetting bolts and other anchors to 
accurate locations. 

3.3 SETIING BASES AND BEARING PLATES 

A. Clean concrete and masonry bearing surfaces of bond reducing materials and 
roughen to improve bond to surfaces. 

B. Clean bottom surface of base and bearing plates. 

C. Set loose and attached baseplates and bearing plates for structural members 
on wedges, leveling nuts, or other adjustable devices. 

D. Tighten anchor bolts after supported members have been positioned and 
plumbed. 

E. Grout Under Baseplates: As specified in Section 0331 0, prior to placing loads 
on structure. 

3.4 FIELD ASSEMBLY 

A. Set structural frames accurately to lines and elevations shown. 

B. Align and adjust various members forming a part of a complete frame or 
structure before permanently fastening. 

C. Clean bearing surfaces and other surfaces that will be in permanent contact 
before assembly. 

D. Perform necessary adjustments to compensate for minor discrepancies in 
elevations and alignment. 

E. Level and plumb individual members of structure within tolerances shown in 
AISC Code of Standard Practice for Steel Buildings and Bridges. 

F. Establish required leveling and plumbing measurements on mean operating 
temperature of structure. 

G. Provide additional field connection material as required by AISC Code of 
Standard Practice for Steel and Bridges. 

3.5 MISFITS AT BOLTED CONNECTIONS 

A. Where misfits in erection bolting are encountered, immediately notify 
ENGINEER for approval of one of the following methods of correction : 

1. Ream holes that must be enlarged to admit bolts and use oversized bolts. 
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2. Plug weld misaligned holes and re-drill holes to admit standard size bolts. 
3. Drill additional holes in the connection, conforming with AISC Standards 

for bolt spacing and end and edge distances, and add additional bolts. 
4. Reject members containing misfit, incorrect sized or misaligned holes and 

fabricate a new member to ensure proper fit. 
5. Do not enlarge incorrectly sized or misaligned holes in members by 

burning or by use of drift pins. 

3.6 MISFITS AT ANCHOR BOLTS 

A. Resolve misalignments between anchor bolts and bolt holes in steel members 
in accordance with approved submittal. 

B. Do not flame cut to enlarge holes. 

3.7 GAS CUTIING 

A. Do not use gas cutting torches in field for correcting fabrication errors in 
structural framing. 

B. Secondary members not under stress and concealed in fin ished structure 
may be corrected by gas cutting torches, if approved by ENGINEER. 

C. Finish flame-cut sections equivalent to sheared and punched appearance. 

3.8 PAINTING TOUCHUP 

A. Immediately after erection, clean field welds, bolted connections, and abraded 
areas of slag and shop paint primer. 

B. Apply touchup paint primer by brush or spray of same thickness and material 
as that used in shop application and as specified in Section 9, PAINTING. 

3.9 FIELD QUALITY CONTROL-BOLTED CONNECTIONS 

A. High-Strength Bolted Connections: All high-strength bolted connections will 
be inspected by an independent testing agency, retained by the Owner in 
accordance with the AISC Specification for Structural Joints Using ASTM 
A325 or A490 Bolts and per KBC 2007 and 2003 Supplements as follows: 

1. Marking identification and conformance to ASTM standards. 
2. Alignment of bolt holes. 
3. Placement, type, and thickness of hardened washers. 
4 . Tightening of bolts. 

B. Bearing-Type Connections Not Fully Tensioned : Snug-tight condition with all 
plies of the joint in firm contact. 
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C. Fully Tensioned Bearing and Slip-Critical Connections: 

1. Conduct Pre-Installation Test. 
2. Monitor installation and tightening of DTI's. 
3. Monitor condition of faying surfaces for slip-critical connections. 

D. Pre-Installation Test: 

1. Conduct jobsite test prior to start of work using a bolt tension measuring 
device. 

2. Select representative sample of not less than three bolts of each diameter, 
length, and grade. 

3. Include DTI's and flat hardened washers as required to match actual 
connection assembly. 

4. Conduct test in accordance with the Specification for Structural Joints 
Using ASTM A325 or A490 Bolts. 

E. Nondestructive Testing (NOT) Report: Prepare and submit a written NOT 
report identifying location of inspected bolted connections and summary of 
corrections as required to meet code acceptance criteria. 

F. Defective Connections: All defective and improperly tightened high-strength 
bolted connections shall be corrected . 

3.10 FIELD QUALITY CONTROL -- WELDED CONNECTIONS 

A. All welded connections for structural steel shall be inspected and tested by an 
independent testing agency, retained by the Owner in accordance with the 
AWS 01 .1 Structural Welding Code. 

B. Selection of Welds to be Tested: As per Special Inspection requirements of 
the KBC 2007. 

C. Unless otherwise specified , the Special Inspector retained by the Owner will 
perform nondestructive testing (NOT) of welds in accordance with Chapter 6 
of AWS 01 .1 and per the Section 1704 of the Kentucky Building Code 2007. 

1. Butt Joint Welds: 10 percent randomly radiographically tested and 
repaired . 

2. Groove Welds: 10 percent randomly ultrasonically tested and repaired . 
3. Fillet Welds: 10 percent randomly examined and repaired, using either dye 

penetrant or magnetic particle inspection methods. 
4. All Welds: 100 percent visually inspected. 

D. The certified welding Special Inspector shall be present whenever field 
welding is performed and shall: 
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1. Verify conformance of specified job material and proper storage. 
2. Monitor conformance with approved welding procedure specifications. 
3. Monitor conformance of welder/welding operator qualification. 
4. Provide 1 00 percent visual inspection of all welds. 
5. Supervise nondestructive testing personnel and evaluate test results. 
6. Maintain records and prepare report confirming results of inspection and 

testing. 

E. Defective Connections: All defective welds shall be repaired and retested until 
certified acceptable in accordance with AWS 01.1 .1 

END OF SECTION 05120 
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DIVISION 7: THERMAL AND MOISTURE PROTECTION 



SECTION 07214 

FOAMED-IN-PLACE MASONRY WALL INSULATION 

1.0 GENERAL 

1.1 SUMMARY 

A. Extent of insulation work is shown on drawings and indicated by 
provisions of this section. 

B. Applications of insulation specified in this section include the 
following: 

1. Foamed-in-Place masonry insulation for thermal, sound and fire 
resistance values. 

1.2 SUBMITIALS 

A. Product and technical presentation as provided by the manufacturer. 

B. Certified Test Reports: With product data, submit copies of certified 
test reports showing compliance with specified performance values, 
including R-values, fire performance and sound abatement 
characteristics. 

C. Material Safety Data Sheet: Submit Material Safety Data Sheet 
complying with OSHA Hazard Communication Standard, 29 CRF 
1910 1200. 

1.3 QUALITY ASSURANCE 

A. Manufacturing Standards: Provide insulation produced by a single 
and approved manufacturer. The product must come from the 
manufacturer pre-mixed to ensure consistency. 

B. Installer Qualifications for Foamed-in-Place Masonrv Insulation: 
Engage an experienced dealer/applicator who has been trained and 
licensed by the product manufacturer and which has not less than 
ten (1 0) years direct experience in the installation of the product 
used. 

C. Warranty: Upon request, a one year product and installation 
warranty will be issued by both the manufacturer and installer. 
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D. 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 a 
testing agency acceptable to authorities having jurisdiction. 

E. Insurance: Insulation Subcontractor shall carry Products and 
Completed Operations Insurance with minimum liability limits of 
$5,000,000. 

Product must be classified by Underwriters Laboratory R ("UL") as to 
Surface Burning Characteristics 

Fire Resistance Ratings: 
Surface Burning Characteristics: 
Combustion Characteristics: 

2.0 PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

ASTM E-119 
ASTM E-84 
ASTM E-136 

A. Manufacturers of Foamed-in-Place Masonry Insulation: Subject to 
compliance with requirements, provide products from the following: 

1. "Core-Fill 500™" - Tailored Chemical Products, P.O. Drawer 
4186, Hickory, NC 28663, 800-627-1687. 

2. Air Krete, Inc. 
P.O. Box 380 
Weedsport, NY 13166 

3. CP Chemical Co. (Tripolymer) 
White Plains, NY 

2.2 INSULATING MATERIALS 

A. General: Provide insulating materials which comply with 
requirements indicated for materials, compliance with referenced 
standards, and other characteristics. 

B. Foamed-in-Place Masonry Insulation: Two (2) component thermal 
insulation produced by combining a plastic resin and catalyst 
foaming agent surfactant which, when properly rationed and mixed , 
together with compressed air produce a cold-setting foam insulation 
in the hollow cores of hollow unit masonry walls. 

07214-2 

F \PROJECTS\201312013077\SPECIFICATIONS\CONTRACT 1\TECHNICAL SPECIFICATIONS\07214 - Foamed-In-Place Masonry Wall 
lnsulabon doc 



1. Fire-Resistance Ratings: Minimum four (4) hour fire resistance 
wall rating (ASTM E-1 19) for 8-inch (8") and 12-inch (12") 
concrete masonry units when used in standard two (2) hour rated 
CMUs. 

2. Surface Burning Characteristics: Maximum flame spread , smoke 
developed and fuel contributed of 0, 5 and 0 respectively. 

3. Combustion Characteristics: Must be noncombustible, Class A 
bui lding material. 

4. Thermal Values: "R" Value of 4.91/inch @ 32 degrees F mean; 
ASTM C-177. 

5. Sound Abatement: Minimum Sound Transmission Class ("STC") 
rating of 53 and a minimum Outdoor Indoor Transmission Class 
("OITC") rating of 44 for 8-inch (8") wall assembly (ASTM E 90-
90). 

3.0 EXECUTION 

3.1 INSPECTION AND PREPARATION 

A. Application Assemblies: 

1. Block Walls: 6", 8", 1 0" or 12" concrete masonry units 

2. Cavity Walls: 2" cavity of greater 

3.2 INSTALLATION OF FOAMED-IN-PLACE INSULATION 

A. General: Install foamed-in-place insulation from interior, or as 
specified, prior to installation of interior finish work and after all 
masonry and structural concrete work is in place; comply with 
manufacturer's instructions. 

B. Installation: Fill all open cells and voids in hollow concrete masonry 
walls where shown on drawings. The foam insulation shall be 
pressure injected through a series of 5/8" to 7/8" holes drilled into 
every vertical column of block cells (every 8" on center) beginning at 
an approximate height of four (4) feet from finished floor level. 
Repeat this procedure at an approximate height of ten (1 0) feet 
above the first horizontal row of holes (or as needed) unti l the void is 
completely filled . Patch holes with mortar and score to resemble 
existing surface. 
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4. MEASUREMENT AND PAYMENT 

Payment shall be included in the work to which it is subsidiary unless otherwise 
shown in the Bid Schedule. 

-END OF SECTION 07214 
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SECTION 07610 

STANDING SEAM METAL ROOFING 

1. GENERAL 

1.01 DESCRIPTION 

A. General: 
1. Furnish all labor, material, tools, equipment and services for all preformed 

roofing as indicated, in accord with provisions of Contract Documents. 
2. Completely coordinate with work of all other trades. 
3. Although such work is not specifically indicated, furnish and install all 

supplementary or miscellaneous items, appurtenances and devices 
incidental to or necessary for a sound, secure and complete installation. 

1.02 QUALITY ASSURANCE 

A. Applicable Standards: 
1. SMACNA: "Architectural Sheet Metal Manual" Sheet Metal and Air 

Conditioning Contractors National Association, Inc. 
2. LGSI : "Light Gage Structural Institute" 
3. AISC: "Steel Construction Manual" American Institute of Steel Construction. 
4. AISI : "Cold Form Steel Design Manual," American Iron and Steel Institute 

(1 996 Edition). 
5. ASTM A792-83-AZ50 (Painted) & ASTM A792-83-AZ55 (Bare Galvalume 

Plus®) : Specifications for steel sheet, aluminum-zinc alloy coated by the hot 
dip process, general requirements (Galvalume®). 

6. ASTM E 1514-93: "Standard Specification for Structural Standing Seam 
Steel Roof Panel Systems", American Society for Testing and Materials. 

7. UL580: "Tests for Uplift Resistance of Roof Assemblies", Underwriters 
Laboratories, Inc. 

8. UL2218: "Test Standard for Impact Resistance", Underwriters Laboratories, 
Inc. 

9. ICBO: Evaluation Report No. ER-5409, ICBO Evaluation Service, Inc. 
10. ASTM E 1592-95: "Standard Test for Structural Performance of Sheeting 

Metal Roof and Siding Systems by Uniform Static Air Pressure Difference", 
American Society for Testing and Materials. 

11 .ASTM E 1680-95: "Standard Test Method for Rate of Air Leakage Through 
Exterior Metal Roof Panel Systems", American Society for Testing and 
Materials. 

12. ASTM E 1646-95: "Standard Test Method for Water Penetration of Exterior 
Metal Roof Panel Systems by Uniform Static Air Pressure Difference", 
American Society for Testing and Materials. 

13.ASTM E 408-71 : Standard Test Method for Total Normal Emittance of 
Surfaces Using Inspection- Meter Techniques. (Energy Star® for Roof 
Products). 
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14.ASTM E 903-96 Standard Test Method for Solar Absorptance, Using 
Integrating Spheres. (Energy Star® for Roof Products) 

B. Manufacturer's Qualifications: 
1. Manufacturer has a minimum of five years experience in manufacturing 

metal roof systems of this nature. Panels specified in this section shall be 
produced in a factory environment (not with a portable roll former with fixed
base roll forming equipment) and in line leveling assuring the highest level 
of quality control. A letter from the manufacturer certifying compliance will 
accompany the product material submittals. 

C. Installation Contractor's Qualifications: 
1. Installer of the system shall be an approved installer, certified by the 

manufacturer, before beginning of installation of the metal roof system and 
meet the following minimum criteria: 
a. Maintain$250,000 general liability coverage for each loss. 
b. Maintain sufficient worker's compensation coverage as mandated by 

law. 
c. Have no viable claims pending regarding negligent acts or defective 

workmanship on previously performed or current projects. 
d. Has not filed for protection from creditors under any state or federal 

insolvency or debtor relief statutes or codes. 
e. Provide certification letter that installer has a minimum of three years' of 

metal product installation experience immediately preceding the date 
upon which work is to commence. 

1.03 SYSTEM PERFORMANCE REQUIREMENTS 

A. Performance Testing : 
1. Metal roof system must be tested in accordance with Underwriters 

Laboratories, Inc. (UL) Test Method 580 "Tests for Uplift Resistance of Roof 
Assemblies". 

2. Metal roof system must be installed in accordance with UL Construction 
Method #286 , min . 5/8," plywood deck with fixed/articulating clips at 5'-0" on 
center max. 

3. Metal roof system must meet the air infiltration requirements of ASTM E 
1680-95 when tested with a 6.24 PSF pressure differential. The resulting 
air infiltration leakage rate will be a minimum of 0.251 cfm/sq . ft. 

4 . Metal roof system must meet the water penetration requirements of ASTM 
E 1646-95 when tested with a 12.00 PSF pressure differential with no 
uncontrollable water leakage when five gallons per hour of water is sprayed 
per square foot of roof area. 

5. Metal Roof Panels shall be high reflectance and high emittance in 
accordance with Energy Star®. Initial Reflectance (Galvalume Only) shall 
be at least 0.68 when tested with ASTM E- 903. The three year aged 
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reflectance shall be at least 0.57 , when tested in accordance with ASTM E-
1918 (Measured as Solar Reflectivity, Not Visible Reflectance). 

1.04 DESIGN REQUIREMENTS 

A. Roof Design Loads: 
1. Design criteria shall be in accordance with the most current version of the 

IBC and/or local building code. 
2. Dead Loads 

a. The dead load shall be the weight of the SSMR system. Collateral loads, 
such as sprinklers, mechanical and electrical systems, and ceil ings shall 
not be attached to the panels. 

3. Live Loads 
a. The panels and concealed anchor clips shall be capable of supporting a 

minimum uniform live load of 20 psf. 
4. Roof Snow Loads 

a. The design roof snow loads shall be as shown on the contract drawings. 
5. Wind Loads 

a. The design wind uplift for the roof system shall be as shown on the 
contract drawings. The design uplift force for each connection assembly 
shall be that pressure given for the area under consideration, multiplied 
by the tributary load area of the connection assembly. The safety factor 
listed below shall be applied to the design force and compared against 
the ultimate capacity. Prying shall be considered when calculating 
fastener design loads. 

aa. Single fastener in each connection : 3.0 
bb. Two or more fasteners in each connection: 2.25 

6. Thermal Loads 
a. Roof panels shall be free to move in response to the expansion and 

contraction forces resulting from temperature fluctuations during the life 
of the structure. 

1.05 SUBMITTALS 

A. Shop Drawings: 
1. Submit complete shop drawings and erection details, approved by the metal 

roofing manufacturer, for review. Do not proceed with manufacture of 
roofing materials prior to review of shop drawings and field verification of all 
dimensions. 

2. Shop drawings show methods of erection, elevations and plans of roof and 
wall panels, sections and details, anticipated loads, flashings, roof curbs, 
vents, sealants, interfaces with all materials not supplied and proposed 
identification of component parts and their finishes. 
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B. Performance Tests: 
1. Submit certified test results by a recognized testing laboratory or 

manufacturer's lab (witnessed by a professional engineer) in accordance 
with specified test methods for each panel system. 

C. Calculations: 
1. Submit engineering calculations defining all cladding loads for all roof areas 

based on design criteria listed in Para 1.04 Design Requirements, allowable 
clip loads and required number of fasteners to secure the panel clips to the 
designated substructure. 

2. Compute uplift loads on clip fasteners with full recognition of prying forces 
and eccentric clip loading. 

3. Calculate holding strength of fasteners in accordance with submitted test 
data provided by Fastener Manufacturer based on length of embedment 
and properties of materials. 

4. Submit thermal calculations and details of floating clip , flashing 
attachments, and accessories certifying the free movement in response to 
the expansion/contraction forces resulting from a total temperature 
differential of 110 degrees F. 

D. Samples: 
1. Submit samples and color chips for all proposed finishes. 

a. Submit one 8-inch long sample of panel, including clips. 
b. Submit two 3 inch x 5 inch color chip samples in color selected by the 

architect (owner) . 

E. Warranties: 
Metal roof system manufacturer, upon final acceptance for project, furnish a 
warranty. 
1. Finish: Metal roof system manufacturer shall submit a specimen copy of the 

warranty upon final acceptance of the project. Finish Warranty shall warrant 
the panel finish against cracking , checking , blistering, peeling, flaking , 
chipping, chalking and fading for a period of twenty (20) years. 

2. Weathertightness: Metal roof system manufacturer shall submit a specimen 
copy of manufacturer's Weathertightness Warranty, including evidence of 
application for warranty and manufacturer's acceptance of the applicator 
and warranty conditions. 

F. Installation Contractor's Qualifications: 
1. Submit certificate from manufacturer certifying that installer of the metal roof 

system has met all of the criteria outlined in "1 .02 C. Installer's 
qualifications" and is an authorized installer certified by the manufacturer 
within one year of the beginning of installation of the metal roof system. 

2. Submit five references from five different architects or building owners for 
projects that have been in service for a minimum of two years, stating 
satisfactory performance by the installation contractor. 
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1.06 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Delivery: 
1. Deliver metal roof system to job site properly packaged to provide 

protection against transportation damage. 
B. Handling: 

1. Exercise extreme care in unloading, storing and erecting metal roof system 
to prevent bending, warping , twisting and surface damage. 

C. Storage: 
1. Store all material and accessories above ground on well skidded platforms. 

Store under waterproof covering. Provide proper ventilation of metal roof 
system to prevent condensation build-up between each panel or 
trim/flashing component. 

1.07 WEATHERTIGHTNESS WARRANTY 

A. The Contractor shall provide to the Owner, a warranty signed by the roofing 
manufacturer of the Standing Seam Roof System as outlined below: 
1. For a period of twenty (20) years from the date of substantial completion , 

the roofing manufacturer WARRANTS to the "Owner": that the roofing 
manufacturer's furnished roof panels, flashing, and related items used to 
fasten the roof panels and flashing to the roof structure ("Roof System") will 
not allow intrusion of water from the exterior of the roofing manufacturer's 
Roof System into the building envelope, when exposed to ordinary weather 
conditions and ordinary wear and usage. The Date of substantial 
completion is the date that is certified by the Architect, Owner, or Owner's 
Representative, when the roofing manufacturer's Roofing System is 
completed and accepted by or on behalf of the Owner. 

2. The Roofing Installer shall have the sole and exclusive obligation for all 
warranty work commencing on the date of substantial completion up to and 
until the roof system has performed leak free for (24) consecutive months. 

3. Roofing Manufacturer's Liability 
The total liability of the roofing manufacturer under limited solely to the 
Invoice Amount for the roof system (panels, fasteners, trim and accessories) 
to its customer. 

2. PRODUCTS 

2.01 MATERIALS 

A. Metal Roof System Profile: 
1. 3-inch high rib x 24 inch wide panel. 

B. Metal Roof System Style: 
1. Trapezoidal rib , positive snap together, standing seam, utilizing male and 

female rib configurations, with factory appl ied hot melt mastic in female rib. 
2. Minimum allowable roof slope; 1/2": 12" 
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C. Gauge: 
1. 24 gauge (UL90 rated) 

D. Substrate: 
1. Galvalume® steel sheet, minimum yield of 50,000 PSI. 

E. Clip: 
1. Two-piece floating clip providing thermal expansion or contraction (UL 90 

rated). 
2. Articulating cl ip, providing thermal expansion or contraction, correcting for 

out-of-plane sub-framing alignment to a maximum of 7 degrees (UL 90 
rated). 

3. One piece fixed clip 22 gauge with factory appl ied mastic (UL 90 rated). 
F. Texture: 

1. Smooth 
G. Finish: 

1. Premium fluorocarbon coating produced with Kynar 500 or Hylar 5000 resin 
(20 year warranty). 

H. Color: 
1. Selected from metal roof system manufacturer's standard offering. 

2.02 MISCELLANEOUS MATERIALS 

A. All self-tapping/self-drilling fasteners, bolts, nuts, self-locking rivets and other 
suitable fasteners shall be designed to withstand specified design loads shall 
be designed to withstand specified design loads. 
1. Use long life fasteners for all exposed fastener appl ications. 
2. Provide fasteners with a factory applied coating in a color to match metal 

roof system application. 
3. Provide neoprene washers under heads of exposed fasteners. 
4. Locate and space all exposed fasteners in a true vertical and horizontal 

al ignment. Use proper torque settings to obtain controlled uniform 
compression for a positive seal without rupturing the neoprene washer. 

B. Accessories: 
1. Provide all components required per the metal roof system manufacturer's 

approved shop drawings for a complete metal roof system to include 
panels, panel clips, trim/flashing, fascias, ridge, closures, gutter, 
downspouts, sealants, fillers and any other required items. 
a. All outside closures will be fabricated from Galvalume Plus® or Pre

Painted Galvalume®sheet steel of the same gauge, finish and color as 
the panels. 

b. All tape seal is to be a pressure sensitive, 100 percent solids, 
polyisobutylene compound sealing tape with a release paper backing. 
Provide permanently elastic, non-sagging, non-toxic, non-staining tape 
seal approved by the metal roof system manufacturer. 

c. All joint sealant is to be a one-part elastomeric polyurethane sealant 
approved by the metal roof system manufacturer. 
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2.03 FABRICATION 

A. Material shall be in-line tension leveled prior to roll forming panel profile. 
B. Where possible, roll form panels in continuous lengths, full length of detailed 

runs. 
C. Standard panel length shall be no more than 45 feet long (for longer length 

availability, contact manufacturer). 
D. Fabricate trim, flashing and accessories to detailed profiles. 
E. Fabricate trim and flashing from same material as panel. 

2.04 PREFABRICATED CURBS AND EQUIPMENT SUPPORTS 

A. Comply with load ing and strength requirements as indicated where units 
support other work. Coordinate dimensions of curbs and supports with 
equipment supplier/manufacturer. 

B. Fabricate curbs of structural aluminum (Min .. 080 in. th ickness for mechanical 
gear up to 1 000 lbs; .125 in. thickness for mechanical gear between 1 000 lbs. 
and 2000 lbs.; use a two curb system per the manufacturer above 2000 lbs.), 
factory primed and prepared for painting with mitered and welded corner joints. 
Provide integral base plates and water diverter crickets. The upper flange of 
the curb must be a minimum of 15" above the water diverter. Curbs shall be 
designed to install under metal roof systems on the high side and over the 
metal roof system on the low side. 

C. Minimum height of curb shall be 8" above finished metal roof system. 
D. Curbs shall be constructed to match slope of roof and provide a level top 

surface for mounting equipment. 
E. Curb flanges shall be constructed to match configuration of roof panels. 
F. Curb manufacturer will provide their own curb structural support system that 

can be installed between the purlins that will allow proper thermal movement of 
the curb with the roofing system. 

G. Submit roof curb manufacturer's shop drawings to metal roof system 
manufacturer for approval before fabrication of curbs. 

2.05 PREFABRICATED ROOF JACKS 

A. Pipe flashings shall be a one piece EPDM (ethylene propylene diene 
monomer) molded rubber boot having a serviceable temperature range of -
65°F to 212°F and shall be resistant to ozone and ultraviolet rays. Units shall 
have an aluminum flanged base ring. Do not install pipe flashings through any 
panel seams- install ONLY in the flat portion of the panel. 
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3. EXECUTION 

3.01 SURFACE CONDITIONS 

A. Examination: 
1. Verify that installation may be made in accordance with approved shop 

drawings and manufacturer's instructions. This specifically includes 
verifying that secondary structural and/or decking is installed to meet UL 
and building code requirements. Coordinate with metal roof system 
manufacturer to insure that reduced clip spacing at eave, rake, ridge and 
corner areas are accommodated. 

B. Discrepancies: 
1. In event of discrepancy, notify the architect (owner). 
2. Do not proceed with installation until discrepancies have been resolved. 

3.02 INSTALLATION 

A. Install metal roof system so that it is weathertight, without waves, warps, 
buckles, fastening stresses or distortion, allowing for expansion and 
contraction. 

B. Install metal roof system in accordance with manufacturer's instructions and 
shop drawings. 

C. Provide concealed anchors at all panel attachment locations. 
D. Install panels plumb, level and straight with seams and ribs parallel, conforming 

to design as indicated. 

3.03 ROOF CURB INSTALLATION 

A. Comply with metal roof system manufacturer's approved shop drawings, 
instructions and recommendations for installation of roof curbs. Refer to metal 
roof system manufacturer's standard installation details. Anchor curbs securely 
in place with provisions for thermal and structural movement. 

3.04 CLEANING. PROTECTION 

A. Dispose of excess materials and remove debris from site. 
B. Clean work in accordance with manufacturer's recommendations. 
C. Protect work against damage until final acceptance. Replace or repair to the 

satisfaction of the architect (owner) , any work that becomes damaged prior to 
final acceptance. 

D. Touch up minor scratches and abrasions. 
E. Do not allow panels or trim to come into contact with dissimilar metals such as 

copper, lead, graphite or cast iron. Water run-off from these materials is also 
prohibited. This specifically includes condensate from roof top NC units. 

END OF SECTION 07610 
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DIVISION 8: DOORS AND WINDOWS 



SECTION 08110 

HOLLOW METAL DOORS, FRAMES AND FINISH HARDWARE 

1.0 GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General 
and Supplementary Conditions and Division 1 Specifications, apply to 
this Section. Each water booster pump station shall be complete with 
all necessary equipment under th is Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Standard hollow metal doors and frames. 

2. Finish hardware. 

B. Related Sections 

1. Division 4 Section "Unit Masonry Assemblies" for embedding 
anchors for hollow metal work into masonry construction. 

2. Division 8 Section "Fiberglass Reinforced Plastic (FRP) Doors and 
Frames" for doors and frames manufactured from Fiberglass 
Reinforced Plastic (FRP). 

3. Division 8 Section "Door Hardware" for door hardware for hollow 
metal doors. 

4. Division 9 Sections "Exterior Painting" and "Interior Painting" for 
field painting hollow metal doors and frames. 

1.3 DEFINITIONS 

A. Minimum Thickness: 
coatings. 

Minimum thickness of base metal without 

B. Standard Hollow Metal Work: Hollow metal work fabricated according 
to ANSI/SOl A250.8. 
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1.4 SUBMITIALS 

A. Product Data: For each type of product indicated. Include 
construction details, material descriptions, core descriptions and 
finishes. 

B. Shop Drawings: Include the following : 

1. Elevations of each door design. 

2. Details of doors, including vertical and horizontal edge details and 
metal thickness. 

3. Frame details for each frame type, including dimensioned profiles 
and metal thicknesses. 

4. Locations of reinforcement and preparations for hardware. 

5. Details of each different wall opening condition. 

6. Details of anchorages, joints, field splices and connections. 

7. Details of accessories. 

8. Details of moldings, removable stops and glazing. 

C. Other Action Submittals: 

1. Schedule: Provide a schedule of hollow metal work prepared by or 
under the supervision of supplier, using same reference numbers 
for details and openings as those on Drawings. Coordinate with 
door hardware schedule. 

D. Product Test Reports: Based on evaluation of comprehensive tests 
performed by a qualified testing agency, for each type of hollow metal 
door and frame assembly. 

1.5 QUALITY ASSURANCE 

A. Source Limitations: Obtain hollow metal work from single source from 
single manufacturer. 
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1.6 DELIVERY. STORAGE AND HANDLING 

A. Deliver hollow metal work palletized, wrapped or crated to provide 
protection during transit and Project site storage. Do not use 
nonvented plastic. 

B. Deliver welded frames with two removable spreader bars across 
bottom of frames, tack welded to jambs and mullions. 

C. Store hollow metal work under cover at Project site. Place in stacks of 
five units maximum in a vertical position with heads up, spaced by 
blocking, on minimum 4-inch (1 02 mm) high wood blocking. Do not 
store in a manner that traps excess humidity. 

1. Provide minimum X inch (6 mm) space between each stacked door 
to permit air circulation. 

1.7 PROJECT CONDITIONS 

A. Field Measurements: Verify actual dimensions of openings by field 
measurements before fabrication . 

1.8 COORDINATION 

A. Coordinate installation of anchorages for hollow metal frames. Furnish 
setting drawings, templates and directions for install ing anchorages, 
including sleeves, concrete inserts, anchor bolts and items with integral 
anchors. Deliver such items to Project site in time for installation. 

2.0 PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the 
Work include, but are not limited to, the following: 

1. Ceca Door Products; an Assa Abloy Group company. 
2. Curries Company; an Assa Abloy Group company. 
3. Security Metal Products Corp. 
4. Steelcraft; an Ingersoll-Rand company. 

2.2 MATERIALS 

A. Cold Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel 
(CS), Type B; suitable for exposed applications. 
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B. Hot Rolled Steel Sheet: ASTM A 1 011 -A 1011 M, Commercial Steel 
(CS) , Type B; free of scale, pitting or surface defects; pickled and 
oiled . 

C. Metallic Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel 
(CS), Type B; with minimum G60 (Z180) or A60 (ZF180) metallic 
coating . 

D. Frame Anchors: ASTM A 591/A 591 M, Commercial Steel (CS), 40Z 
(12G) coating designation ; mill phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with 
ASTM A 1008/A 1008M or ASTM A 1011/A 1011M, hot dip 
galvanized according to ASTM A 153/A 153M, Class B. 

E. Inserts, Bolts and Fasteners: Hot dip galvanized according to ASTM 
A 153/A 153M. 

F. Powder Actuated Fasteners in Concrete: Fastener system of type 
suitable for application indicated, fabricated from corrosion resistant 
materials, with clips or other accessory devices for attaching hollow 
metal frames of type indicated . 

G. Grout: ASTM C 476, except with a maximum slump of 4 inches (1 02 
mm), as measured according to ASTM C 143/C 143. 

H. Mineral Fiber Insulation: ASTM C 665, Type I (blankets without 
membrane facing) ; consisting of fibers manufactured from slag or rock 
wool with 6 to 12 lb/cu ft . (96 to 192 kg/cu m) density; with maximum 
flame spread and smoke development indexes of 25 and 50, 
respectively; passing ASTM E 136 for combustion characteristics. 

I. Glazing: Comply with requirements in Division 8 Section "Glazing". 

J. Bituminous Coating : Cold applied asphalt mastic, SSPC-Paint 12, 
compounded for 15-mil (0.4 mm) dry film thickness per coat. Provide 
inert type noncorrosive compound free of asbestos fibers , sulfur 
components and other deleterious impurities. 

2.3 STANDARD HOLLOW METAL DOORS 

A. General: Provide doors of design indicated, not less than th ickness 
indicated; fabricated with smooth surfaces, without visible joints or 
seams on exposed faces unless otherwise indicated . Comply with 
ANSI/SOl A250.8. 
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1. Design: Flush panel. 

2. Core Construction: Manufacturer's standard kraft power 
honeycomb, polystyrene, polyurethane, polyisocyanurate, mineral 
board or vertical steel stiffener core. 

3. Vertical Edges for Single Acting Doors: Beveled edge. 

a. Beveled Edge: 1/8 inch in 2 inches (3 mm in 50 mm). 

4. Top and Bottom Edges: Closed with flush or inverted 0.042 inch 
(1 .0 mm) thick, end closures or channels of same material as face 
sheets. 

5. Tolerances: Comply with SOl 117, "Manufacturing Tolerances for 
Standard Steel Doors and Frames". 

B. Exterior Doors: Face sheets fabricated from metallic coated steel 
sheet. Provide doors complying with requirements indicated below by 
referencing ANSI/SOl A250.8 for level and model and ANSI/SOl 
A250.4 for physical performance level: 

1. Level 3 and Physical Performance Level A (Extra Heavy Duty), 
Model 2 (Seamless). 

a. Width: 1 :X inches (44.5 mm). 

C. Interior Doors: Face sheets fabricated from cold rolled steel sheet 
unless metallic coated sheet is indicated. Provide doors complying 
with requirements indicated below by referencing ANSI/SOl A250.8 for 
level and model and ANSI/SOl A250.4 for physical performance level: 

1. Level 3 and Physical Performance Level A (Extra Heavy Duty) , 
Model 2 (Seamless). 

a. Width: 1 :X inches (44.5 mm). 

D. Hardware Reinforcement: Fabricate according to ANSI/SOl A250.6 
with reinforcing plates from same material as door face sheets. 

E. Fabricate concealed stiffeners and hardware reinforcement from either 
cold or hot rolled steel sheet. 
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2.4 STANDARD HOLLOW METAL FRAMES 

A. General: Comply with ANSI/SOl A250.8 and with details indicated for 
type and profile. 

B. Exterior Frames: Fabricated from metallic coated steel sheet. 

1. Fabricate frames with mitered or coped corners. 

2. Fabricate frames as full profiled welded unless otherwise indicated . 

3. Frames for Level 3 Steel Doors: 0.053 inch (1 .3 mm) thick steel 
sheet. 

C. Interior Frames: Fabricated from cold rolled steel sheet. 

1. Fabricate frames with mitered or coped corners. 

2. Fabricate frames as full profile welded unless otherwise indicated. 

3. Fabricate knocked down, drywall slip-on frames for in place 
gypsum board partitions. 

4. Frames for Level 3 Steel Doors: 0.053 inch (1 .3 mm) thick steel 
sheet. 

5. Frames for Wood Doors: 0.053 inch (1 .3 mm) thick steel sheet. 

6. Frames for Borrowed Lights: 0.053 inch (1.3 mm) thick steel 
sheet. 

D. Hardware Reinforcement: Fabricate according to ANSI/SOl A250 .6 
with reinforced plates from same material as frames. 

2.5 FRAME ANCHORS 

A. Jamb Anchors: 

1. Masonry Type: Adjustable strap and stirrup or T shaped anchors 
to suit frame size, not less than 0.042 inch (1 .0 mm) thick, with 
corrugated or perforated straps not less than 2 inches (50 mm) 
wide by 10 inches (250 mm) long; or wire anchors not less than 
0.177 inch (4.5 mm) thick. 

2. Stud-Wall Type: Designed to engage stud, welded to back of 
frames; not less than 0.042 inch (1.0 mm) thick. 
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3. Compression Type for Drywall Slip-On Frames: 
compression anchors. 

Adjustable 

4. Postinstalled Expansion Type for In Place Concrete or Masonry: 
Minimum 3/8 inch (9.5 mm) diameter bolts with expansion shields 
or inserts. Provide pipe spacer from frame to wall , with throat 
reinforcement plate, welded to frame at each anchor location. 

B. Floor Anchors: Formed from same material as frames, not less than 
0.042 inch (1 .0 mm) thick, and as follows: 

1. Monolithic Concrete Slabs: Cl ip type anchors, with two holes to 
receive fasteners. 

2. Separate Topping Concrete Slabs: Adjustable type anchors with 
extension clips, allowing not less than 2-inch (50 mm) height 
adjustment. Terminate bottom of frames at finish floor surface. 

2.6 HOLLOW METAL PANELS 

A. Provide hollow metal panels of same materials, construction and finish 
as specified for adjoining hollow metal work. 

2.7 STOPS AND MOLDINGS 

A. Moldings for Glazed Lites in Doors: Minimum 0.032 inch (0.8 mm) 
thick, fabricated from same material as door face sheet in which they 
are installed. 

B. Fixed Frame Moldings: Formed integral with hollow metal frames, a 
minimum of 5/8 inch (1 6 mm) high unless otherwise indicated. 

C. Loose Stops for Glazed Lites in Frames: Minimum 0.032 inch (0.8 
mm) thick, fabricated from same material as frames in which they are 
installed. 

2.8 ACCESSORIES 

A. Mullions and Transom Bars: Join to adjacent members by welding or 
rigid mechanical anchors. 

B. Ceiling Struts: Minimum % inch thick by 1 inch (6.4 mm thick by 25.4 
mm) wide steel. 

C. Grout Guards: Formed from same material as frames, not less than 
0.016 inch (0.4 mm) th ick. 
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2.9 FABRICATION 

A Fabricate hollow metal work to be rigid and free of defects, warp or 
buckle. Accurately form metal to required sizes and profiles, with 
minimum radius for thickness of metal. Where practical, fit and 
assemble units in manufacturer's plant. To ensure proper assembly at 
Project site, clearly identify work that cannot be permanently factory 
assembled before shipment. 

B. Tolerances: Fabricate hollow metal work to tolerances indicated in 
ANSI/NAAMM-HMMA 861. 

C. Hollow Metal Doors: 

1. Exterior Doors: Provide weep hole openings in bottom of exterior 
doors to permit moisture to escape. Seal joints in top edges of 
doors against water penetration. 

2. Glazed Lites: Factory cut openings in doors. 

D. Hollow Metal Frames: Where frames are fabricated in sections due to 
shipping or handling limitations, provide alignment plates or angles at 
each joint, fabricated of same thickness metal as frames. 

1. Welded Frames: Weld flush face joints continuously; grind, fill , 
dress and make smooth, flush and invisible. 

2. Sidelight and Transom Bar Frames: Provide closed tubular 
members with no visible face seams or joints, fabricated from same 
material as door frame. Fasten members at crossings and to jambs 
by butt welding . 

3. Provide countersunk, flat or oval head exposed screws and bolts 
for exposed fasteners unless otherwise indicated. 

4. Grout Guards: Weld guards to frame at back of hardware mortises 
in frames to be grouted. 

5. Floor Anchors: Weld anchors to bottom of jambs and mullions with 
at least four spot welds per anchor. 

6. Jamb Anchors: 
follows: 

Provide number and spacing of anchors as 
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a. Masonry Type: Locate anchors not more than 18 inches (457 
mm) from top and bottom of frame. Space anchors not more 
than 32 inches (813 mm) o.c. and as follows: 

1. Two anchors per jamb up to 60 inches (1 524 mm) high. 

2. Three anchors per jamb from 60 to 90 inches (1 524 to 2286 mm) 
high. 

3. Four anchors per jamb from 90 to 120 inches (2286 to 3048 mm) 
high. 

4. Four anchors per jamb plus 1 additional anchor per jamb for each 
24 inches (61 0 mm) or fraction thereof above 120 inches (3048 
mm) high. 

b. Stud Wall Type: Locate anchors not more than 18 inches (457 
mm) from top and bottom of frame. Space anchors not more 
than 32 inches (813 mm) o.c. and as follows: 

1. Three anchors per jamb up to 60 inches (1524 mm) high. 

2. Four anchors per jamb from 60 to 90 inches (1 524 to 2286 mm) 
high. 

3. Five anchors per jamb from 90 to 96 inches (2286 to 2438 mm) 
high. 

4. Five anchors per jamb plus 1 additional anchor per jamb for each 
24 inches (61 0 mm) or fraction thereof above 96 inches (2438 mm) 
high. 

5. Two anchors per head for frames above 42 inches (1 066 mm) wide 
and mounted in metal stud partitions. 

c. Compression Type: , Not less than two anchors in each jamb. 

d. Postinstalled Expansion Type: Locate anchors not more than 6 
inches (152 mm) from top and bottom of frame. Space anchors 
not more than 26 inches (660 mm) o.c. 

7. Door Silencers: Except on weather stripped doors, drill stops to 
receive door silencers as follows. Keep holes clear during 
construction. 
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a. Single Door Frames: Drill stop in strike jamb to receive three 
door silencers. 

b. Double Door Frames: Drill stop in head jamb to receive two 
door silencers. 

E. Fabricate concealed stiffeners, edge channels and hardware 
reinforcement from either cold or hot rolled steel sheet. 

F. Hardware Preparation: Factory prepare hollow metal work to receive 
templated mortised hardware; include cutouts, reinforcement, 
mortising, drilling and tapping according to the Door Hardware 
Schedule and templates furnished as specified in Division 8 Section 
"Door Hardware". 

1. Locate hardware as ind icated , or if not indicated, according to 
ANSI/SOl A250.8. 

2. Comply with applicable requirements 1n ANSI/SOl A250.6 and 
ANSI/DHI A 115 Series specifications for preparation of hollow 
metal work for hardware. 

G. Stops and Moldings: Provide stops and moldings around glazed lites 
where indicated. Form corners of stops and moldings with buttered or 
mitered hairline joints. 

1. Single Glazed Lites: Provide fixed stops and moldings welded on 
secure side of hollow metal work. 

2. Multiple Glazed Lites: Provide fixed and removable stops and 
moldings so that each glazed lite is capable of being removed 
independently. 

3. Provide fixed fra·me moldings on outside of exterior and on secure 
side of interior doors and frames. 

4. Provide loose stops and moldings on inside of hollow metal work. 

5. Coordinate rabbet width between fixed and removable stops with 
type of glazing and type of installation indicated. 

2.10 STEEL FINISHES 

A. Prime Finish: Apply manufacturer's standard primer immediately after 
cleaning and pretreating. 
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1. Shop Primer: Manufacturer's standard, fast curing, lead and 
chromate free primer complying with ANSI/SOl A250.1 0 
acceptance criteria; recommended by primer manufacturer for 
substrate; compatible with substrate and field applied coatings 
despite prolonged exposure. 

2.11 FINISH HARDWARE 

A. Finish Hardware includes items known commercially which are 
required for swing, sliding and fold ing doors, except special types of 
unique and non-matching hardware specified in the same section as the 
door and frame. Extent of finish hardware required is indicated in 
drawings and in schedules. 

B. A recognized suppl ier who has been furnishing hardware in the 
project's vicinity for a period of not less than 2 years, and who is, or who 
employs an experienced architectural hardware consultant who is 
available for consultation at reasonable times during the course of the 
work. 

C. Submit manufacturer's technical data for each item of hardware. 
Include all information necessary to show compliance with requirements 
and include instructions for installation and for maintenance of operating 
parts. 

D. Hardware supplier shall receive and check all hardware at his 
warehouse. All hardware shall be delivered to the job site by the supplier 
in one shipment. All hardware shall be properly wrapped in separate 
packages complete with trimmings, screws, etc., each plainly labeled and 
numbered to agree with the door numbers and Contractor's typewritten 
schedule. 

E. Work shall be done by a craftsman skilled and experienced in the 
installation of fin ish hardware. Mortised items shall be neatly set in and 
made flush with the door or frame surface. Manufacturer's instructions 
and recommendations shall be strictly followed . Mortised items shall be 
installed at frame manufacturer's standard locations. 

F. Surface mounted items shall be installed at heights recommended by 
the Door and Hardware Institute, Arlington, Virginia. Hinges, pivots, locks 
and exit devices shall be installed with proper sex bolts supplied by the 
manufacturer. Door pulls shall be installed on doors with thru-bolts as 
supplied by manufacturer. All removable mullion to be installed with 
mullion stabilizers. 
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G. Hardware Set: 

Item Description Quantity Brand Model 
HinQe 3 HaQer BB119 NRP 
Lockset 1 Yale PBR8822FL 
Exit Devise 1 Yale 7100 X M0626F 
Kickplate 1 HaQer 193S 8" 
Closer (Corrosion Resistant) 1 Norton PA1601SS 
Cast Aluminum Threshold 1 HaQer 727S 
Weatherstrip 1 HaQer 726S 
Sweep 1 HaQer 750S-CLR-N 

Note: Items of equal quality will be accepted from other 
manufacturers. 

3.0 EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas and conditions with Installer present, for 
compliance with requirements for installation tolerances and other 
conditions affecting performance of the Work. 

B. Examine roughing in for embedded and built in anchors to verify actual 
locations before frame installation . 

C. For the record , prepare written report, endorsed by Installer, listing 
conditions detrimental to performance of the Work. 

D. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Remove welded in shipping spreaders installed at factory. Restore 
exposed finish by grinding, filling and dressing, as required to make 
repaired area smooth, flush and invisible on exposed faces. 

B. Prior to installation, adjust and securely brace welded hollow metal 
frames for squareness, alignment, twist and plumbness to the following 
tolerances: 

1. Squareness: Plus or minus 1/16 inch (1 .6 mm), measured at door 
rabbet on a line 90 degrees from jamb perpendicular to frame head. 
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2. Alignment: Plus or minus 1/16 inch (1 .6 mm), measured at jambs 
on a horizontal line parallel to plane of wall. 

3. Twist: Plus or minus 1/16 inch (1 .6 mm), measured at opposite 
face corners of jambs on parallel lines, and perpendicular to plane 
of wall. 

4. Plumbness: Plus or minus 1/16 inch (1.6 mm), measured at jambs 
on a perpendicular line from head to floor. 

C. Drill and tap doors and frames to receive nontemplated, mortised and 
surface mounted door hardware. 

3.3 INSTALLATION 

A General: Install hollow metal work plumb, rigid , properly aligned and 
securely fastened in place; comply with Drawings and manufacturer's 
written instructions. 

B. Hollow Metal Frames: Install hollow metal frames of size and profile 
indicated. Comply with ANSI/SOl A250.11 . 

1. Set frames accurately in position, plumbed, aligned and braced 
securely until permanent anchors are set. After wall construction is 
complete, remove temporary braces, leaving surfaces smooth and 
undamaged. 

a. Where frames are fabricated in sections because of shipping or 
handling limitations, field splice at approved locations by 
welding face joint continuously; grind, fill , dress and make splice 
smooth, flush and invisible on exposed faces. 

b. Install frames with removable glazing stops located on secure 
side of opening. 

c. Install door silencers in frames before grouting. 

d. Remove temporary braces necessary for installation only after 
frames have been properly set and secured. 

e. Check plumbness, squareness and twist of frames as walls are 
constructed . Shim as necessary to comply with installation 
tolerances. 

f. Field apply bituminous coating to backs of frames that are filled 
with grout containing antifreezing agents. 
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2. Floor Anchors: Provide floor anchors for each jamb and mullion 
that extends to floor, and secure with postinstalled expansion 
anchors. 

a. Floor anchors may be set with powder actuated fasteners 
instead of postinstalled expansion anchors if so indicated and 
approved on Shop Drawings. 

3. Metal Stud Partitions: Solidly pack mineral fiber insulation behind 
frames. 

4. Masonry Walls: Coordinate installation of frames to allow for 
solidly filling space between frames and masonry with grout. 

5. Concrete Walls: Solidly fill space between frames and concrete 
with grout. Take precautions, including bracing frames, to ensure 
that frames are not deformed or damaged by grout forces. 

6. In Place Concrete or Masonry Construction: Secure frames in 
place with postinstalled expansion anchors. Countersink anchors 
and fill and make smooth, flush and invisible on exposed faces. 

7. In Place Gypsum Board Partitions: Secure frames in place with 
postinstalled expansion anchors through floor anchors at each 
jamb. Countersink anchors and fill and make smooth, flush and 
invisible on exposed faces. 

8. Ceiling Struts: Extend struts vertically from top of frame at each 
jamb to overhead structural supports or substrates above frame 
unless frame is anchored to masonry or to other structural support 
at each jamb. Bend top of struts to provide flush contact for 
securing to supporting construction . Provide adjustable wedged or 
bolted anchorage to frame jamb members. 

9. Installation Tolerances: Adjust hollow metal door frames for 
squareness, alignment, twist and plumb to the following tolerances: 

a. Squareness: Plus or minus 1/16 inch (1 .6 mm), measured at 
door rabbet on a line 90 degrees from jamb perpendicular to 
frame head . 

b. Alignment: Plus or minus 1/16 inch (1 .6 mm), measured at 
jambs on a horizontal line parallel to plane of wall . 
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c. Twist: Plus or minus 1/16 inch (1 .6 mm), measured at opposite 
face corners of jambs on parallel lines and perpendicular to 
plane of wall. 

d. Plumbness: Plus or minus 1/16 inch (1 .6 mm), measured at 
jambs at floor. 

C. Hollow Metal Doors: Fit hollow metal doors accurately in frames, 
within clearances specified below. Shim as necessary. 

1. Non Fire Rated Standard Steel Doors: 

a. Jambs and Head: 1/8 inch (3 mm) plus or minus 1/16 inch (1 .6 
mm). 

b. Between Edges of Pairs of Doors: 1/8 inch (3 mm) plus or 
minus 1/16 inch (1 .6 mm). 

c. Between Bottom of Door and Top of Threshold : Maximum 3/8 
inch (9.5 mm). 

d. Between Bottom of Door and Top of Finish Floor (No 
Threshold): Maximum o/. inch (19 mm). 

D. Glazing: Comply with installation requirements in Division 8 Section 
"Glazing" and with hollow metal manufacturer's written instructions. 

1. Secure stops with countersunk flat or oval head machine screws 
spaced uniformly not more than 9 inches (230 mm) o.c. and not 
more than 2-inches (50 mm) o.c. from each corner. 

3.4 ADJUSTING AND CLEANING 

A. Final Adjustments: Check and readjust operating hardware items 
immediately before final inspection. Leave work in complete and 
proper operating condition . Remove and replace defective work, 
including hollow metal work that is warped , bowed or otherwise 
unacceptable. 

B. Remove grout and other bonding material from hollow metal work 
immediately after installation. 

C. Prime Coat Touchup: Immediately after erection, sand smooth rusted 
or damaged areas of prime coat and apply touchup of compatible air 
drying, rust inhibitive primer. 
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D. Metallic Coated Surfaces: 
galvanizing repair paint 
instructions. 

Clean abraded areas and repair with 
according to manufacturer's written 

-END OF SECTION -
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DIVISION 9: FINISHES 



SECTION 09900 

GENERAL PAINTING & FINISHES 
FOR 

BOOSTER PUMP STATIONS AND EQUIPMENT VAULTS 

1.0 GENERAL 

1.1 RELATED DOCUMENTS 

1.1 Drawings and general prov1s1ons of Contract, including General and 
Supplementary Conditions and Division-1 Specification sections, apply to work of this 
section. 

2.0 DESCRIPTION OF WORK 

2.1 Extent of painting work is indicated on drawings and as herein specified. 

2.2 Work includes painting and finishing or interior and exterior exposed items and 
surfaces through project, except as otherwise indicated. 

Surface preparation, priming and coats of paint specified are in addition to shop
priming and surface treatment specified under other sections of work. 

2.3 Work includes field painting of exposed bare and covered pipes and ducts 
(including color coding), and of hangers, and exposed steel and iron work, and primed 
metal surfaces of equipment installed under mechanical and electrical work, except 
as otherwise indicated. 

2.4 "Paint" as used herein means all coating systems materials, including primers, 
emulsions, enamels, stains , sealers and fi llers, and other applied materials whether 
used as prime, intermediate or finish coats. 

2.5 Surfaces to Be Painted: Except where natural finish of material is specifically 
noted as a surface not to be painted , paint exposed surfaces whether or not colors 
are designated in "schedules". Where items or surfaces are not specifically 
mentioned, paint the same as similar adjacent materials or areas. If color or finish is 
not designated, Owner/Engineer will select these from standard colors or finishes 
available. 

2.6 Following categories of work are not included as part of field-applied finish 
work. 

Pre-Finished Items: Unless otherwise indicated, do not include painting when factory
fin ishing or installer-finishing to specified for such items as (but not limited to) metal 
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toilet enclosures, pre-finished partition systems, acoustic materials, architectural 
woodwork and casework, elevator entrance doors and frames, elevator equipment, 
and finished mechanical and electrical equipment, including light fixtures, switchgear 
and distribution cabinets. 

Concealed Surfaces: Unless otherwise indicated, painting is not required on surfaces 
such as walls or ceilings in concealed areas and generally inaccessible areas, 
foundation spaces, furred areas, utility tunnels, pipe spaces, duct shafts and elevator 
shafts. 

Finished Metal Surfaces: Unless otherwise indicated, metal surfaces of anodized 
aluminum, stainless steel, chromium plate, copper, bronze and similar finished 
materials will not require finish painting. 

Operating Parts: Unless otherwise indicated , moving parts of operating units, 
mechanical and electrical parts, such as valve and damper operators, linkages, 
sinkages, sensing devices, and motor and fan shafts will not require fin ish painting. 

2.7 Shop Priming: Unless otherwise specified , shop priming of ferrous metal items 
is included under various sections for structural steel , metal fabrications, hollow metal 
work and similar items. 

2.8 Do not paint over any code-required labels, such as Underwriters' Laboratories 
and Factory Mutual, or any equipment identification , performance rating , name, or 
nomenclature plates. 

3.0 QUALITY ASSURANCE 

3.1 Single Source Responsibility: Provide primers and other undercoat paint 
produced by same manufacturer as finish coats. Use only thinners approved by paint 
manufacturer, and use only within recommended limits. 

3.2 Coordination of Work: Review other sections of these specifications in which 
prime paints are to be provided to ensure compatibility of total coatings system for 
various substrates. Upon request from other trades, furn ish information or 
characteristics of fin ish materials provided for use to ensure compatible prime coats 
are used. 

4.0 SUBMITTALS 

4.1 Product Data: Submit manufacturer's technical information including paint 
label analysis and application instructions for each material proposed for use. 

4.2 Samples: Prior to beginning work, Owner/Engineer will furnish color chips for 
surfaces to be painted. Use representative colors when preparing samples for review. 
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Submit samples for Owner/Engineer's review of color and texture only. Provide a 
listing of material and application for each coat of finish sample. 

On 12" x 12" hardboard , provide two samples or each color and material, with texture 
to simulate actual conditions. Re-submit samples as requested by Owner/Engineer 
until acceptable sheen, color and texture is achieved . 

On concrete masonry, provide two 4" square samples of masonry for each type of 
finish and color, defining filler, prime and finish coat. 

5.0 DELIVERY AND STORAGE 

5.1 Deliver materials to job site in original, new and unopened packages and 
containers bearing manufacturer's name and label, and fo llowing information: 

• Name or tit le of material 
• Fed. Spec. number, if applicable 
• Manufacturer's stock number and date of manufacturer 
• Manufacturer's name 
• Contents by volume, for major pigment and vehicle constituents 
• Thinning instructions 
• Application instructions 
• Color name and number 

5.2 Store materials not in actual use in tightly covered containers. Maintain 
containers used in storage of paint in a clean condition, free of foreign materials and 
residue. 

Protect from freezing where necessary. Keep storage area neat and orderly. 
Remove oily rags and waste daily. Take al l precautions to ensure that workmen and 
work areas are adequately protected from fire hazards and health hazards resulting 
from handling, mixing and application of paints. 

6.0 JOB CONDITIONS 

6.1 Apply water-base paints only when temperature of surfaces to be painted and 
surrounding air temperatures are between 50 deg. F (1 0 deg. C) and 90 deg. F (32 
deg. C), unless otherwise permitted by paint manufacturer's printed instructions. 

6.2 Apply solvent-thinned paints only when temperature of surfaces to be painted 
and surrounding air temperatures are between 45 deg. F (7 deg. C) and 95 deg. F (35 
deg. C), unless otherwise permitted by paint manufacturer's printed instructions. 

6.3 Do not apply paint in snow, rain, fog or mist, or when relative humidity exceeds 
85%, or to damp or wet surfaces, unless otherwise permitted by paint manufacturer's 
printed instructions. 
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Painting may be continued during inclement weather if areas and surfaces to be 
painted are enclosed and heated within temperature limits specified by paint 
manufacturer during application and drying periods. 

PART 2 - PRODUCTS 

1.0 ACCEPTABLE MANUFACTURERS 

1.1 Manufacturer: Subject to compliance with requirements, provide products for 
one of the following : 

• TNEMEC 
• Rustoleum 

2.0 MATERIALS 

2.1 Material Quality: Provide best quality grade various types of coatings as 
regularly manufactured by acceptable paint materials manufacturers. Materials not 
displaying manufacturer's identification as a standard , best-grade product will not be 
acceptable. 

Proprietary names used to designate colors or materials are not intended to imply that 
products of named manufacturers are required to exclusion of equivalent products of 
other manufacturers. 

Manufacturer's products which comply with coating qualitative requirements of 
applicable Federal Specifications, yet differ in quantitative requirements, may be 
considered for use when acceptable to Owner/Engineer. Furnish material data and 
manufacturer's certificate of performance to Owner/Engineer for any proposed 
substitutions. 

2.2 Color Pigments: Pure, non-fad ing, applicable types to suit substrates and 
service indicated. 

Lead content in pigment, if any, is limited to contain not more than 0.06% lead, as 
lead metal based on the total non-volatile (dry-film) of paint by weight. 

This limitation is extended to interior surfaces and those exterior surfaces, such as 
stairs, decks, porches, railing , window and doors which are readily accessible to 
children under seven years of age. 
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PART 3- EXECUTION 

1.0 INSPECTION 

1.1 Applicator must examine areas and conditions under which painting work is to 
be applied and notify Contractor 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 Applicator. 

1.2 Starting of painting work will be construed as Applicator's acceptance of 
surfaces and conditions within any particular area. 

1.3 Do not paint over dirt, rust , scale, grease, moisture, scuffed surfaces, or 
conditions otherwise detrimental to formation of a durable paint film . 

2.0 SURFACE PREPARATION 

2.1 General: Perform preparation and cleaning procedures in accordance with 
paint manufacturer's instructions and as herein specified , for each particular substrate 
condition. 

Provide barrier coats over incompatible primers or remove and reprime as required . 
Notify Owner/Engineer in writing of any anticipated problems in using the specified 
coating systems with substrates primed by others. 

Remove hardware, hardware accessories, machined surfaces, plates, lighting 
fixtures, and similar items in place and not to be finish-painted , or provide surface
applied protection prior to surface preparation and painting operations. Remove, if 
necessary, for complete painting of items and adjacent surfaces. Following 
completion of painting of each space or area, reinstall removed items. 

Clean surfaces to be painted before applying paint or surface treatments. Remove oil 
and grease prior to mechanical cleaning. Program cleaning and painting so that 
contaminants from cleaning process will not fall onto wet, newly-painted surfaces. 

2.2 Cementitious Materials: Prepare cementations surfaces of concrete, concrete 
block, cement plaster and cement-asbestos board to be painted by removing 
efflorescence, chalk, dust, dirt, grease, oils, and by roughening as required to remove 
glaze. 

Determine alkalinity and moisture content of surfaces to be painted by performing 
appropriate tests. If surfaces are found to be sufficiently alkaline to cause blistering 
and burning of finish paint, correct this condition before application of paint. Do not 
paint over surfaces where moisture content exceeds that permitted in manufacturer's 
printed directions. 
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Clean concrete floor surfaces scheduled to be painted with a commercial solution of 
muriatic acid , or other etching cleaner. Flush floor with clean water to neutralize acid, 
and allow it to dry before painting. 

2.3 Wood: Clean wood surfaces to be painted of dirt, oil, or other fore ign 
substances with scrapers, mineral spirits, and sandpaper, as required . Sandpaper 
smooth those finished surfaces exposed to view, 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 priming coat. After priming, fill holes 
and imperfections in finish surfaces with putty or plastic wood-filler. Sandpaper 
smooth when dried. 

Prime, stain, or seal wood required to be job-painted immediately upon delivery to job. 
Prime edges, ends, faces, undersides, and backsides of such wood, including 
cabinets, counters, cases, panel ing. 

When transparent finish is required, use spar varnish for backpriming. 

Backprime paneling on interior partitions only where masonry, plaster, or other wet 
wall construction occurs on backside. 

Seal tops, bottoms, and cut-outs of unprimed wood doors with a heavy coat of varnish 
or equivalent sealer immediately upon delivery to job. 

2.4 Ferrous Metals: Clean ferrous surfaces, which are not galvanized or shop
coated, of oil , grease, dirt, loose mill scale and other foreign substances by solvent or 
mechanical cleaning. 

Touch-up shop-applied prime coats wherever damaged or bare, where required by 
other sections of these specifications. 

Clean and touch-up with same type shop primer. 

2.5 Galvanized Surfaces: Clean free of oil and surface contaminants with non-
petroleum based solvent, followed by an acid wash treatment, before priming. 

2.6 Surfaces which cannot be prepared or painted as specified shall be 
immediately brought to the attention of the Owner/Engineer in writing. Starting of 
work without such notification shall be considered acceptance of the surfaces/fin ishes 
involved. Contractor shall be responsible for replacement of any unsatisfactory work. 

3.0 MATERIALS PREPARATION 

3.1 Mix and prepare painting materials in accordance with manufacturer's 
directions. 
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3.2 Maintain containers used in mixing and application of paint in a clean condition, 
free of foreign materials and residue. 

3.3 Stir materials before application to produce a mixture of uniform density, and 
stir as required during application. Do not stir surface fi lm into material. Remove film 
and, if necessary, strain material before using. 

4.0 APPLICATION 

4.1 General: Apply paint in accordance with manufacturer's directions. Use 
applicators and techniques best suited for substrate and type of material being 
applied. 

Paint colors, surface treatments, and finishes, are indicated on the drawings or shall 
be as directed by the Owner/Engineer. 

Provide finish coats which are compatible with prime paints used. 

Apply additional coats when undercoats, stains or other conditions show through final 
coat of paint, until paint film is of uniform fin ish, color and appearance. Give special 
attention to insure that surfaces, including edges, corners, crevices, welds, and 
exposed fasteners receive a dry film thickness equivalent to that of flat surfaces. 

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. 

Paint interior surfaces of ducts, where visible through registers or grilles, with a flat, 
non-specular black paint. 

Paint back sides of access panels, and removable or hinged covers to match exposed 
surfaces. 

Finish exterior doors on tops, bottoms and side edges same as exterior faces, unless 
otherwise indicated. 

Sand lightly between each succeeding enamel or varnish coat. 

Omit first coat (primer) on metal surfaces which have been shop-primed and touch-up 
painted, unless otherwise indicated. 

4.2 Scheduling Painting: Apply first-coat material to surfaces that have been 
cleaned, pretreated or otherwise prepared for painting as soon as practicable after 
preparation and before subsequent surface deterioration. 
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Allow sufficient time between successive coatings to permit proper drying. Do not 
recoat until paint has dried to where it feels firm , does not deform or feel sticky under 
moderate thumb pressure, and application of another coat of paint does not cause 
lifting or loss of adhesion of the undercoat. 
4.3 Minimum Coating Thickness: Apply materials at not less than manufacturer's 
recommended spreading rate, to establish a total dry film thickness as indicated or, of 
not indicated , as recommended by coating manufacturer. 
4.4 Mechanical and Electrical Work: Painting of mechanical and electrical work is 
limited to those items exposed in mechanical equipment rooms and in occupied 
spaces. 

4.5 Mechanical items to be painted include, but are not limited to, the following: 

• Piping, pipe hangers, and supports. 
• Tanks, as directed by Owner/Engineer. 
• Ductwork, insulation, as directed by Owner/Engineer. 
• Motor, mechanical equipment, and supports, as directed by 

Owner/Engineer. 
• Accessory items. 

4.6 Electrical items to be painted include, but are not limited to, the following: 

• Conduit and fittings. 
• Switchgear. 

4.7 Prime Coats: Apply prime coat of material which is required to be painted or 
finished , and which has not been prime coated by others. 

Recoat primed and sealed surfaces where there is evidence of suction spots or 
unsealed areas in first coat, to assure a finish coat with no burn-through or other 
defects due to insufficient sealing. 

4.8 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. 

4.9 Transparent (Clear) Finishes: Use multiple coats to produce glass-smooth 
surface film of even luster. Provide a fin ish free of laps, cloudiness, color irregularity, 
runs, brush marks, orange peel, nail holes, or other surface imperfections. 

Provide satin finish for final coats, unless otherwise indicated . 

4.10 Completed Work: Match approved samples for color, texture and coverage. 
Remove, refinish or repaint work not in compliance with specified requirements. 
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5.0 FIELD QUALITY CONTROL 

5.1 The right is reserved by Owner to invoke the following material testing 
procedure at any time, and any number of times during period of field painting: 

Engage services of an independent testing laboratory to sample paint being used. 
Samples of materials delivered to project site will be taken, identified and sealed, and 
certified in presence of Contractor. 
Testing laboratory will perform appropriate tests for any or all of following 
characteristics: Abrasion resistance, apparent reflectivity, flexibility, washability, 
absorption, accelerated weathering , dry opacity, accelerated yellowness, recoating, 
skinning, color retention, alkali resistance and quantitative materials analysis. 

5.2 If test results show that material being used does not comply with specified 
requirements, Contractor may be directed to stop painting work, and remove non
complying paint; pay for testing; repaint surfaces coated with rejected paint; remove 
rejected paint from previously painted surfaces if, upon repainting with specified paint, 
the two coatings are non-compatible. 

6.0 CLEAN-UP AND RESTORATION 

6.1 Clean-Up: During progress of work, remove from site discarded paint 
materials, rubbish , cans and rags at end of each work day. 

6.2 Upon completion of painting work, clean window glass and other paint
spattered surfaces. Remove spattered paint by proper methods of washing and 
scraping, using care not to scratch or otherwise damage finished surfaces. 

6.3 Protection: Protect work of other trades, whether to be painted or not, against 
damage by painting and finishing work. Correct any damage by cleaning, repairing or 
replacing, and repainting , as acceptable to Engineer. 

Provide "Wet Paint" signs as required to protect newly-painted fin ishes. Remove 
temporary protective wrapping provided by others for protection of their work, after 
completion of painting operations. 

At completion of work of other trades, touch-up and restore all damaged or defaced 
painted surfaces. 

7.0 PAINT SCHEDULE 

7.1 General: Provide the following paint systems for the various substrates. 

7.2 COATING SYSTEMS FOR DUCTILE OR CAST IRON - PIPE. PUMPS. AND 
VALVES 
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TNEMEC PRODUCTS 

A. Exterior Exposed: 
1. Surface Preparation: NAPF 500-03-03 Power Tool Cleaning. 
2. Primer: Series 1 Omnithane. OFT 2.5 to 3.5 mils. 
3. Intermediate Coat: Series N69 Hi-Build Epoxoline II. OFT 2.0 to 3.0 mils. 
4. Finish Coat: Series 1074 Endura-Shield. OFT 2.0 to 3.0 mils. 
5. Total OFT: 6.5 to 9.5 mils. 
6. Finish Color: As indicated on the drawings. 

RUSTOLEUM PRODUCTS 

A. Exterior Exposed: 
1. Surface Preparation: NAPF 500-03-03 Power Tool Cleaning. 
2. Primer: Rustoleum C 9578 Coal tar. OFT- 6.0 to 7.0 mils. 
3. Intermediate Coat: Rustoleum C 9578. OFT- 6.0 to 7.0 mils. 
4. Finish Coat: Series Rustoleum C 9578. OFT- 6.0 to 7.0 mils. 
5. Total OFT: 18.0 to 21 .0 mils. 
6. Finish Color: As indicated on the drawings. 

7.3 COATING SYSTEMS FOR PRECAST CONCRETE, CAST-IN-PLACE 
CONCRETE, AND DENSE CONCRETE MASONRY UNITS 

TNEMEC PRODUCTS 

A. Interior Exposed: 
1. Surface Preparation: SSPC-SP 13/NACE 6 and ICRI Guideline 03732, CSP-3. 
2. Primer: Series N69 Hi-Build Epoxoline II. OFT 4.0 to 6.0 mils. 
3. Finish Coat: Series N69 Hi-Build Epoxoline II. OFT 4.0 to 6.0 mils. 
4. Total OFT: 8.0 to 12.0 mils. 
5. Spray apply, or additional coats may be required . 
6. Finish Color: As indicated on the drawings. 

RUSTOLEUM PRODUCTS 

A. Interior Exposed: 
1. Surface Preparation: SSPC-SP 13/NACE 6 and ICRI Guideline 03732, CSP-3. 
2. Primer: Rustoleum 9100 (non-potable, 9200 potable). OFT 5.0 to 7.0 mils. 
3. Finish Coat: Rustoleum 9100 (non-potable, 9200 potable) . OFT 5.0 to 7.0 mils. 
4. Total OFT: 10.0 to 14.0 mils. 
5. Finish Color: As indicated on the drawings. 
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7.4 COATING SYSTEMS FOR CONCRETE FLOORS 

TNEMEC PRODUCTS 

A. Light Traffic I Low Impact Exposure: 
1. Surface Preparation: SSPC-SP 13/NACE 6 and ICRI Guideline 03732, CSP-3. 
2. Primer: Series 201 Epoxo prime. OFT 6.0 to 8.0 mils. 
3. Intermediate Coat: Series 280 Tnemec-Giaze. OFT 6.0 to 8.0 mils. 
4. Finish Coat: Series 280 Tnemec-Giaze. OFT 6.0 to 8.0 mils. 
5. Total OFT: 18.0 to 24.0 mils. 
6. Finish Color: As indicated on the drawings. (Limited Color Selection) 

RUSTOLEUM PRODUCTS 

A. Light Traffic I Low Impact Exposure: 
1. Surface Preparation: SSPC-SP 13/NACE 6 and ICRI Guideline 03732, CSP-3. 
2. Primer: Rustoleum 9100. OFT 5.0 to 7.0 mils. 
3. Intermediate Coat: Rustoleum 9100. OFT 5.0 to 7.0 mils. 
4. Finish Coat: Rustoleum 9100. OFT 5.0 to 7.0 mils. 
5. Total OFT: 15.0 to 21 .0 mils. 
6. Finish Color: As indicated on the drawings. (Limited Color Selection) 

7.5 COATING SYSTEMS FOR POROUS CONCRETE MASONRY UNITS 

TNEMEC PRODUCTS 

A. Interior Exposed: 
1. Surface Preparation: SSPC-SP 13/NACE 6. Clean and dry. 
2. Primer: Series 130 Masonry Filler. Spreading rate 80 to 100 sf/gal. 
3. Intermediate Coat: Series N69 Hi-Build Epoxoline II. OFT 2.0 to 3.0 mils. 
4. Finish Coat: Series N69 Hi-Build Epoxoline II. OFT 2.0 to 3.0 mils. 
5. Total OFT: 4.0 to 6.0 mils plus filler. 
6. Finish Color: As indicated on the drawings. 

RUSTOLEUM PRODUCTS 

A. Interior Exposed: 
1. Surface Preparation: SSPC-SP 13/NACE 6. Clean and dry. 
2. Primer: Rustoleum/Zinser Water Tight. 
3. Intermediate Coat: Rustoleum 5200. OFT 2.0 to 4.0 mils. 
4. Finish Coat: Rustoleum 5200. OFT 2.0 to 4.0 mils. 
5. Total OFT: 4.0 to 6.0 mils plus filler. 
6. Finish Color: As indicated on the drawings. 
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8.0 MEASUREMENT AND PAYMENT 

Payment for painting is incidental to the work in which it is included. There is no 
separate payment for painting. 

- END OF SECTION -
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DIVISION 11: EQUIPMENT 



SECTION 11210 

BOOSTER PUMP STATION 

1.0 GENERAL 

The contractor shall furn ish and install the water booster pump station, with all 
the necessary piping, controls, and appurtenances as shown on the plans and as 
specified herein. Each water booster pump station shall be complete with all 
necessary equipment installed in a concrete block building. Also all tie-ins, 
access entrance, yard piping etc. shall be considered part of the lump sum bid 
for each pump station. 

1.1 REFERENCE STANDARDS 

The Work in this Section is subject to the requirements of applicable portions of 
the following standards: 

A. Hydraulic Institute 

B. ANSI - American National Standards Institute 

C. ASTM - American Society for Testing and Materials 

D. IEEE - Institute of Electrical and Electronics Engineers 

E. NEMA- National Electrical Manufacturers Association 

F. NEC - National Electrical Code 

G. ISO - International Standards Organization 

1.2 RELATED WORK 

A. Section 11900 - INTEGRATION OF TELEMETRY CONTROLS 

B. Division 16 - Electrical 

2.0 DEFINITIONS 

When the term "pumping unit" is used it shall be deemed to mean a pump or 
pumps, complete with, but not limited to, drive motor, accessories, 
appurtenances and all associated equipment. 
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3.0 CONTRACT DRAWINGS 

The contract drawings are intended to show a general arrangement of pump 
equipment, drives, structural supports, foundations, connected piping and valves. 

The pump suction and discharge nozzles shown shall be considered minimum 
sizes unless otherwise specified. 

4.0 MANUFACTURER 

4.1 QUALITY ASSURANCE 

All pumping units shall be of approved design and make and products of 
manufacturers who have built equipment of similar type, size and capacity. 

4.2 ADDITIONAL SUBMITTALS 

The Contractor shall submit, upon request, any additional information that the 
Engineer may deem necessary to determine the ability of the proposed 
manufacturer to produce the specified equipment. 

4.3 REPLACEMENT PARTS CAPABILITY AND SERVICE 

Pumping units shall be the products of manufacturers who can produce evidence 
of their ability to promptly furnish any and all interchangeable replacement parts 
as may be needed at any time within the expected life of the pumps. Upon 
request, the Contractor certify and shall submit full details of the proposed 
manufacturer's ability to promptly fill replacement orders. The manufacturer shall 
have a fully staffed factory trained service center within three (3) hours of the 
installation. 

4.4 MANUFACTURE INFORMATION 

All manufacturer information required by the specifications shall be submitted by 
the Contractor within thirty (30) calendar days of the date of receipt of the Notice 
to Proceed. 

Any additional information or data, specifically requested by the Engineer, 
concerning manufacturer's capabilities (especially relating to requirements 
described hereinbefore), shall be submitted by the Contractor within fourteen 
(14) calendar days of the receipt of the written request therefore, unless 
otherwise specified. 

Approval of the manufacturers or suppliers will not be given until all information 
required by the specifications or requested by the Engineer has been submitted 
and found acceptable. 
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4.5 DISQUALIFICATION OF MANUFACTURER 

A. Failure to successfully comply with the provisions of sub-paragraphs 
4.1 through 4.4, inclusive, will constitute grounds for disqualification of 
pump manufacturer. 

B. Poor performance of similar pumping equipment now in operation 
under the specified conditions of service and pump rating constitute 
grounds for disqualification of the pump manufacturer, supplier, or 
both , unless such poor performance has been corrected. 

5.0 SUBMITTALS (SHOP DRAWINGS) 

5.1 GENERAL 

The Contractor shall comply with the provisions in the specifications regarding 
submittals, unless otherwise specified herein. 

5.2 CONTENT OF SUBMITTALS 

The following shall be included in submittals as a m1nrmum . However, any 
additional information or data shall be added if and whenever requested by the 
Owner or Engineer. Where applicable, submit separate data for each pump. 

5.3 DESCRIPTIVE LITERATURE 

A. Dimensions 

B. Materials of construction (including required coatings) 

C. Performance data 
1 . Size of pump 
2. GPM 
3. TDH 
4. BHP 
5. Overall pump efficiency (inlet through discharge head) 
6. RPM 
7. Performance curves showing overall pump efficiencies 
8. NPSH curve (if applicable) 
9. Shutoff head 
1 0. Weight of pump 
11 . Head 
12. Rated HP of motor 
13. Weight of motor 
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5.4 INSTALLATION INFORMATION 

Submit drawings and information necessary for final design of foundations, 
connecting piping and valves, pump drip and drainage piping, electrical 
connections, starting, speed regulating and protective equipment, and auxiliary 
equipment. 

Submit drawings showing location, size and full details of foundation bolts for all 
components for all pumping units. 

For all pumping units, a dimensioned and scaled assembly outline drawing or 
drawings of the complete pump, drive, and all associated equipment furnished 
shall be submitted for approval. Such drawing or drawings shall show plan, 
elevation, and any other views or sections requested. 

For all pumping units, a scaled cross-sectional drawing of the assembled pump 
showing full details and materials of construction shall be submitted for approval. 

The Contractor shall submit all other drawings, material lists and other 
information specified , requested and/or necessary to show complete compliance 
with all details of the contract documents. 

5.5 MAINTENANCE AND OPERATIONS MANUAL 

Manual shall contain all information necessary for proper operation and 
maintenance of pumping units, as well as the location of the nearest permanent 
service headquarters. Three (3) bound copies of the pump station operation and 
maintenance manual shall be provided. 

6.0 TIME OF DELIVERY 

Since time is of the essence on all work under this contract, manufacturers or 
suppliers are hereby notified that they will be required through the Contractor to 
state and guarantee a firm delivery date for all equipment specified under this 
section which they offer to furnish . 

7.0 MANUFACTURER'S REPRESENTATIVE 

For all pumping units the Contractor shall furnish the services of accredited 
representatives of the pump manufacturer who shall supervise the installation, 
adjustment, and testing of each pumping unit and give instructions to operating 
personnel. Pumping equipment shall be tested for performance. according to 
curves and other approved data as soon as practical after installation. Failure of 
the equipment to perform as curves indicate and with other approved data shall 
be sufficient cause for rejection. As one condition necessary to acceptance of 
any pumping unit, the Contractor shall submit a certificate from the 
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manufacturer, stating that the installation of the pumping unit is satisfactory, that 
the unit is ready for operation, and that the operating personnel have been 
suitably instructed in the operation, lubrication, and care of the unit. 

8.0 IDENTIFICATION - NAMEPLATE 

Each piece of equipment shall be provided with a substantial nameplate, 
securely fastened in place and clearly inscribed with the manufacturer's name, 
year of manufacture, serial number, and principal rating data. Provide an extra 
nameplate or label with nameplate information for each pump and install the 
extra label in the pump control panel. 

9.0 TOOLS AND ACCESSORIES 

The Contractor shall furnish with each type, kind , or size of pumping unit, two 
sets of any special suitable marked high grade tools, gauges and fixtures which 
may be needed to adjust, operate, maintain, or repair the equipment. Such tools 
and appliances shall be furnished in neat special steel cases fitted with locks and 
keys, and delivered to the Engineer prior to the initial operation of the equipment. 

10.0 GUARANTEE PERIOD 

After successful completion of tests and trials under operating conditions on all 
equipment, the Contractor shall guarantee all equipment and materials from 
undue wear and tear, from mechanical and electrical defects, and from any 
failure whatever except those resulting from proven carelessness or deliberate 
actions of the Owner, for a minimum of one year. This one-year minimum shall 
not replace a standard manufacturer's guarantee if it exceeds one year. 

11.0 PUMP WARRANTY 

The Contractor guarantees and warrants that during the first year of operation, 
the pumps will operate satisfactorily and continuously according to the pump 
schedule specified herein, and that after due notice has been given by the 
Owner, he or the pump manufacturer will proceed, within a reasonable time, to 
adjust, regulate, repair and renew at his own expense such part or parts, 
equipment, auxiliaries, appurtenances or perform such work as is necessary to 
maintain the guaranteed capacities, efficiencies and performances. 

12.0 EQUIPMENT 

12.1 BOOSTER PUMPS 

12.1.1 General: The booster pumps shall meet the hydraulic and driver data as 
set forth in the specification section titled, "Operating Conditions". 

1. A data sheet covering each pump completely filled in. 
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2. Performance Curve showing expected performance at points other 
than the design conditions. Curve shall show head, capacity, 
efficiency and horsepower based on performance and shall cover the 
complete operating range of the pump from zero capacity to the 
maximum capacity. The curve is to also include a net positive suction 
head required curve. 

3. Drawings of the proposed equipment g1v1ng general dimensions 
sufficient to determine how the equipment is to be supported and if it 
will fit within the space available. 

12.2 PUMP STATIONS 

SANDGAP PUMP STATION 

Operating Conditions. The pump stations shall be capable of delivering 
the fluid medium at the following capacities and heads. 

Minimum 

Design 

Maximum 

Efficiency at 
Design 
Horsepower 
Electric 
Speed 

0 gpm @ 665' TDH 

450 gpm @ 355' TDH 

500 gpm @ 320' TDH 

76.2% 

60.0 
3 phase 230/460 volt 
3500 rpm 

NPSH requirements shall not exceed 10 feet at Design GPM. 

Pumps for Sandgap Pump Station shall be Pentair Vertical Multi-Stage 
Series 90-4-2 or approved equal. 

MORRILL PUMP STATION 

Operating Conditions. The pump stations shall be capable of delivering 
the fluid medium at the following capacities and heads. 

Minimum 

Design 

Maximum 

0 gpm@ 134' TDH 

120 gpm @ 75' TDH 

125 gpm @ 77' TDH 
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Efficiency at 
Design 
Horsepower 
Electric 
Speed 

70.8% 

5.0 
3 phase 120/230 volt 
3500 rpm 

NPSH requirements shall not exceed 10 feet at Design GPM. 

Pumps for Morrill Pump Station shall be Pentair Vertical Multi-Stage 
Series 15-2 or approved equal. 

VERTICAL MULTI-STAGE CENTRIFUGAL PUMPS 

Two (2) vertical multi-stage centrifugal water pumps shall be installed in each 
booster station. Each pump shall meet all the requirements set forth in this 
Specification under OPERATING CONDITIONS, and as follows: 

A. The head-capacity curve shall have a steady rise in head from 
maximum to minimum flow within the preferred operating region. The 
shut-off head shall be a minimum of 20% higher than the head at the 
best efficiency point. 

B. All pump bearings shall be lubricated by the pumped liquid . 

C. Large In-line Vertical Multi-Stage Pumps shall have the following 
features: 

1. Each pump shall be designed for in-line installation requiring no 
more than 2.5 square feet of floor space (including motor). 

2. The pump impellers shall be secured directly to the smooth pump 
shaft by means of a split cone and nut design. 

3. The suction/discharge base shall have ANSI Class 125 or Class 
250 flange connections in a slip ring (rotating flange) design as 
indicated in the drawings or pump schedule. 

4. Pump Construction. 
a. Suction/discharge base, pump head: Ductile Iron (ASTM 65-

45-12) 
b. Shaft couplings, flange rings: Ductile Iron (ASTM 65-45-1 2) 
c. Shaft: 431 Stainless Steel 
d. Motor Stool: Cast Iron (ASTM Class 30) 
e. Impellers, diffuser chambers, outer sleeve: 304 Stainless Steel 
f . Impeller wear rings: 304 Stainless Steel 
g. Intermediate Bearing Journals: Tungsten Carbide 
h. Intermediate Chamber Bearings: Leadless Tin Bronze 
i. Chamber Bushings: Graphite Filled PTFE 
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i. 0-rings: EPDM 
5. The shaft seal shall be a single balanced metal bellows cartridge 

with the following construction: 
a. Bellows: 904L Stainless Steel 
b. Shaft Sleeve, Gland Plate, Drive Collar: 316 Stainless Steel 
c. Stationary Ring: Carbon 
d . Rotating Ring : Tungsten Carbide 
e . 0-rings: EPDM 

6. Shaft seal replacement shall be possible without removal of any 
pump components other than the coupling guard, motor coupl ings, 
motor and seal cover. Pumps with motors equal to or larger than 
15 HP (fifteen horsepower) shall have adequate space within the 
motor stool so that shaft seal replacement is possible without motor 
removal. 

7. The maximum working temperature shall be 250 degrees F. The 
maximum working pressure shall not exceed 232 psig. 

PUMP MOTORS 

A. Motors are to be provided with the following basic features: 

1. Motors shall be designed for continuous duty operation, NEMA 
design B with a 1.15 S.F. Motors shall be NEMA premium 
efficiency. 

2. Totally Enclosed Fan Cooled Motors furnished with class "F" 
insulation. 

3. Motor nameplate shall be mounted on enclosure with stainless 
steel fasten ing pins. Nameplate shall have, as a minimum, all 
information as described in NEMA Standard MG 1-20.40.1. 

4. Motors over 50 lbs shall having lifting provisions. 
6. Motors shall have a NEMA C-Fiange for vertical mounting. 
7. Drive end bearings shall be adequately sized so that the minimum 

L 10 bearing life is 17,500 hours at the minimum allowable 
continuous flow rate for the pump. 

B. The motor shall be of such size that it will operate continuously without 
exceeding its horsepower rating, exclusive of service factor, over the 
entire performance curve. 

C. Pump motors and motor accessories shall be manufactured and rated 
for variable frequency drive (VFD) operation . 

C. Pump motor operating power shall be 460 volt or 230 volt as indicated 
on the Drawings. Station incoming power shall be as indicated on the 
Drawings. Contractor shall confirm the power supply with the providing 
utility prior to ordering pumps and electrical equipment. 
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D. Pump motors shall be equipped with embedded thermostats to protect 
against winding over temperature condition, minimum 5A, 120V rating. 

12.3 CONTROL SYSTEM: 

Refer to Section 16900 for control panel requirements. Refer to the Drawings 
and Division 16 for electrical, control, instrumentation, and telemetry 
requirements. 

12.5 PUMP PRESSURE GAUGES 

Each pump shall be provided with pressure gauges according to the schedule. 
All pressure gauges within the booster pumping station shall have 4-1/2" 
minimum diameter faces. The case shall be black, cast aluminum, flanged back 
type with close type ring and clear glass face. The gauge connections shall be 
at the bottom of the gauge and will be 1/4" N.P.T. The gauge internal 
construction shall include phospor bronze bourdon tube with a brass movement, 
bronze bushed independently mounted. Pressure gauge range and scale 
graduations shall be in feet of water and psi as follows: 

INLET PRESSURE- 0 to 300 psi, 20 psi figure intervals, 
with graduating marks every 5 psi. 

OUTLET PRESSURE- 0 to 400 psi, 20 psi figure intervals, 
with graduating marks every 5 psi. 

12.6 GLOBE STYLE SILENT CHECK VALVE 

Globe style silent check valves shall be of silent operating type which reduce or 
eliminate water hammer shock. 

The valve design shall incorporate a center guided, spring loaded poppet, guided 
at opposite ends and having a short linear stroke that generates a flow area 
equal to that of the pipe size. 

The valve shall operate equally well in the vertical or horizontal position with the 
flow up or down. 
All component parts shall be field replaceable and without the need of special 
tools. A replaceable guide bushing shall be provided and held in position by the 
valves spring. 

The valve disc shall be convex in sizes up to 6" and concave in 8" and larger to 
the flow direction providing for disc stabilization, maximum strength and minimal 
flow velocity to open the valve. 
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When specified, a rubber seal shall be furn ished to provide zero leakage. The 
rubber seal shall be glued or chemically adhered. 

The valve shall be equal in all respects to the Model 402BT2/BTR2 as 
manufactured by the Flomatic Corporation or approved equal. 

12.7 SUCTION DIFFUSERS 

Two (2) basket strainers, aka suction diffusers, shall be a part of the station 
assembly. Strainers shall be Mueller Model 1011 , or equal as shown on the 
drawings. 

12.8 SURGE ANTICIPATING VALVE 

One (1 ) pressure relief/sustaining valve shall be a part of each pump station 
assembly. The valve shall be equal in all respects to the CLA-VAL Model 652-03 
or approved equal. 

12.9 HEAVY DUTY WAGON- SANDGAP PUMP STATION ONLY 

A. The heavy duty wagon shall have a 12-gauge steel deck with a 1 W' reta ining 
lip. The wagon shall have a 8" x 2 %" puncture-proof solid rubber wheels. The 
wagon shall have fifth wheel steering and come equipped with a handle and vinyl 
handgrip. 

B. The heavy duty wagon shall be model LW-2436-85 as manufactured by Little 
Giant, or approval equal. 

C. Heavy duty wagon schedule: 

Deck Size 
24" X 36" 

12.10 TUBULAR SKYLIGHT 

The tubular skylight shall be 14" in diameter with a tube reflectivity of 98%. The 
short shaft installation shall include a severe weather roof dome, a formable 
leak-proof roof flashing, mirror finish adjustable tubes, a ceiling trim ring, and a 
standard diffuser lens assembly. The tubular skylight shall be as manufactured 
by ODL, or approved equal. The diffuser lens assembly shall be located as close 
to the center of the ceiling as possible. 

12.11 ELECTROMAGNETIC FLOW METER 

The meter shall be equal in all respects to the Badger Model M-2000. 
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OPERATING CONDITIONS 

A. System Components 
1. Metering Tube (Detector) 

a. Consists of stainless steel tube lined with a non-conductive 
material. Energized detector coils around tube create a 
magnetic field across the diameter of the pipe. As a 
conductive fluid flows through the magnetic field , a voltage is 
induced across two electrodes; this voltage is proportional to 
the average flow velocity of the fluid. 

2. Signal Amplifier 
a. Consists of unit which receives, amplifies, and processes the 

detector's analog signal. Signal is converted to both analog 
and digital signals that are used to display rate of flow and 
totalization. Processor controls zero-flow stability, analog 
and frequency outputs, serial communications and a variety 
of other parameters. Integrated LCD display indicates rate of 
flow, forward and reverse totalizers and diagnostic 
messages. Display guides user through programmable 
routines. 

B. Operational Requirements 
1. Electromagnetic Flow Meter 

a. The flow meter system shall operate with a pulsed DC 
excitation frequency, and shall produce a signal output that 
is directly proportional and linear with the volumetric flow 
rate of the liquid flowing through the metering tube. The 
metering system shall include a metering sensor tube 
(detector), a signal amplifier, and the necessary connecting 
w1nng . The metering system shall have the ability to 
incorporate a meter mounted or remote mounted amplifier. A 
manufacturer-furnished calibration certificate traceable to 
NIST is required . 

b. Engineering Units: 
1) The signal amplifier shall be program selectable to 

display the following units of measure: U.S. gallons, 
imperial gallons, million gallons (U.S.), cubic feet, cubic 
meters, liters, hector-liters, oil barrels, pounds, ounces 
or acre feet. 

c. Operating Principle: Electromagnetic Induction 
d. Metering Tube (Detector) 
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1) The metering tube (detector) shall be constructed of 
316 stainless steel, and rated for a maximum allowable 
non-shock pressure and temperature for steel pipe 
flanges, according to ANSI 816.5. 

2) The metering tube (detector) shall be available in line 
size from ~" [6 mm] to 54" [1400 mm]. 

3) The metering tube (detector) end connections shall be 
carbon steel or 316 stainless steel flanged, according 
to ANSI 816, Class 150 and AWWA Class 8 
standards. 

4) The insulating liner material of the metering tube 
(detector) shall be made of a hard rubber elastomer 
and NSF-listed for meter sizes 4" and above, in 
conformance with manufacturer's recommendation for 
the intended service or an NSF-listed meter option with 
PTFE liner. 

5) The metering tube (detector) shall include two self
cleaning measuring electrodes. The electrode material 
shall be corrosion resistant and available in Alloy C or 
316 stainless steel. 

6) The metering tube (detector) shall include a third 
"empty pipe detection" electrode located in the upper 
portion of the inside diameter of the flow tube in order 
to detect an empty pipe condition when the flow tube is 
running partially empty. Empty pipe detection that is not 
activated until the pipe is 50% empty is not acceptable. 

7) The metering tube (detector) housing shall be 
constructed of carbon steel, welded at all joints, and 
rated to meet NEMA 6P (for the Master meter vault 
installation) or 4X (for the pump station installation) 
ratings. 

8) The amplifier shall be factory-mounted on the flow tube 
for the pump stations, and remote mounted at the 
Master Meter station. 

9) When installed in non-metallic or internally lined piping, 
the metering tube (detector) shall be provided with a 
pair of corrosion resistant grounding rings. The 
grounding ring material shall be 316 stainless steel. 

1 0) Fluid Temperature Range 
i. For remote amplifier applications, the fluid 

temperature range shall be 32°F to 178°F [0°C to 
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80°C] at a maximum ambient temperature of 
122°F [50°C] for the hard rubber liner material. 

ii. For meter-mounted amplifier applications, the flu id 
temperature range shal l be 32°F to 178°F [0°C to 
80°C] at a maximum ambient temperature of 
122°F [50°C] for the hard rubber liner material. 

e. Signal Amplifier 
1) The signal amplifier shall be microprocessor based, 

and shal l energize the detector coils with a digitally 
controlled pulsed DC. The excitation frequency shall be 
program selectable for the following: 1Hz, 3. 75Hz, 
7.5Hz, or 15Hz. (factory optimized to pipe size and 
application) 

2) The signal amplifier electrical power requirement shall 
be 85-265VAC, 45-65Hz. The power consumption shall 
not exceed 15W. 

3) The signal amplifier shall have an ambient temperature 
rating of -4°F to 140°F [-20°C to 60°C]. 

4) The signal amplifier shall include non-volatile memory 
capable of storing all programmable data and 
accumulated totalizer values in the event of a power 
interruption. 

5) Automatic zero stability, low flow cut-off, empty pipe 
detection and bi-directional flow measurement shall be 
inherent capabilities of the signal amplifier. 

6) All signal amplifier outputs shall be galvanically isolated 
to 250 volts. 

7) The signal amplifier shall be constructed of cast 
aluminum (powder-coated paint) and shall meet NEMA 
4X/6P (IP66/IP67) ratings. 

8) Outputs: 
The signal amplifier shall provide a total of four digital 
outputs, one analog output and one digital input. 
i. Up to four open collector digital outputs, program 

selectable from the following: Forward pulse, 
reverse pulse, AMR pulse, flow set point, empty 
pipe alarm, flow direction, reset output, error alarm 
and 24V supply. 

ii. Up to two active digital (24 Volt) outputs, program 
selectable from the following : Forward pulse, 
reverse pulse, AMR pulse, flow set point, empty 
pipe alarm, flow direction , preset output, error 
alarm and 24V supply. 
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iii. Up to two AC solid-state relay outputs, program 
selectable from the following: Frequency output, 
flow set point, empty pipe alarm, flow direction, 
preset amount and error alarm. 

IV. One digital input, program selectable from the 
following: Remote reset, batch reset and positive 
return to zero. 

v. Advanced protocol support using Modbus/RTU. 
vi . One analog output programmable and scalable 

from the following: 0-10mA, 0-20mA, 2-10mA or 4-
20mA. Voltage sourced and isolated. Max. loop 
resistance = 800 ohms. 

f. Control and Programming 
1) The signal amplifier shall be programmed via three 

function buttons. The programming functions shall be 
available in a user-friendly, menu driven software 
through the four-line LCD interface. The signal amplifier 
shall accommodate the following languages: English, 
German, Czech, French or Spanish. 

2) Programmable parameters of the amplifier include, but 
are not limited to: calibration factors, totalizer resets, 
unit of measure, analog and pulse output scaling, flow
alarm functions, language selection, low-flow cutoff, 
noise dampening factor and excitation frequency 
selection. 

3) The signal amplifier shall have a programming option 
allowing entry of a selected numeric password value for 
tamper protection. 

g. System Performance 
1) The metering system shall operate over a flow range of 

0.10 to 39.4 ft/s [0.03 to 12.0 m/s]. 
2) The metering system shall perform to an accuracy ± 

0.25 percent of rate for velocities greater than 1.64 ft/s 
[0.50 m/s], ± 0.004 ft/s [± 1 mm/s] for velocities less 
than 1.64 ft/s [0.50 m/s]. 

3) The metering system shall be capable of measuring the 
volumetric flow rate of liquids having an electrical 
conductivity as low as 5.0 micromhos per centimeter. 

4) The system measuring repeatability shall be <0.1 0% of 
full scale. 

h. Indication 
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1) The signal amplifier shall include a four-line, 20-
character, backlit LCD interface to display the following 
values: 
i. Flow rate in selectable rate units 
ii. Forward totalizer in selectable volume units 
iii. Reverse totalizer in selectable volume units 
iv. Net totalizer in selectable volume units 
v. Error or alarm messages 
vi. Software revision level 

Meter to be installed per manufactures recommendation. 

13.0 ACCEPTANCE 

Any defects in the equipment or failure to meet the guaranteed requirements of 
these specifications shall be promptly corrected by the Contractor by 
replacement or otherwise. The decision of the Engineer as to whether or not the 
Contractor has fulfilled his obligation shall be final and binding on all parties. 

14.0 PAYMENT 

Payment for each Booster Pump Station and all new work on Sheets 12-15 of 
the Drawings except those items specifically noted to be paid under separate Bid 
ltem(s) shall be provided at the Lump Sum Bid Price. Item shall include all 
equipment, materials, installation, testing, documentation, instruction and 
incidental work required to ptoduce a complete and functional station. 
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SECTION 11900 

INTEGRATION OF TELEMETRY CONTROLS 

1.0 GENERAL 

This specification section is to clarify the Contractor's responsibility regarding the 
telemetry controls. 

2.0 INTEGRATION OF TELEMETRY CONTROLS 

Once the new transmission main, pump stations, and water storage tanks are ready to 
be fully integrated into the existing water distribution system, the existing SCADA system 
will be transferred from the old pump stations and water storage tanks to the new pump 
stations and water storage tanks that will be replacing them. Specifically, the old Morrill 
P.S. RTU and old Morrill Tank RTU will be transported by Owner to the new Morrill P.S. 
and Morrill Tank. The old Sandgap P.S. RTU will be moved to the new Sandgap P.S. 
Finally, the old Burch Lick P.S. RTU and old Burch Lick Tank RTU will be relocated to the 
new Master Meter at McKee and the new McCammon Ridge Tank, respectfully. Jackson 
County Water Association will be responsible for furnishing the RTU panels at the listed 
locations for the telemetry facilities required for the operational control of the pump 
stations and water storage tanks, alarms, data acquisition and integration within the 
current SCADA system at their new locations. Contractor shall be responsible for 
installing the RTU panels and providing wiring terminations. Contractor shall also supply 
electrician support for startup/commissioning of the SCADA system to ensure that all 
signals are functioning properly. Owner will install the antenna and antenna cable, and 
Owner will be responsible for proper operation of the radio telemetry and SCAD A software 
functionality. 

3.0 PUMP STATION START -UP 

The Water Association and the telemetry provider will be present during pump station 
start-up to coordinate the telemetry equipment operation with the operational elements of 
the pump station. 

END OF SECTION 
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SECTION 13600 

INSERTION VALVE 

1.0 GENERAL 

1.01 DESCRIPTION 

The Insertion Equipment shall be capable of installation, without pipe shutdown, 
of an Insertion Valve in a pipe sized in the range of 4" to 12" nominal inside 
diameter. The capabilities specified herein are minimum mandatory 
requirements that must be met by any Insertion Equipment or Insertion Valve 
offered. 

1.02 SCOPE OF WORK 

The Work of this Section shall include the furnishing, installation and testing of all 
insertion valves of sizes and locations shown and specified in the Contract 
Documents, and as otherwise directed by the Owner. Work to be provided 
includes, but shall not be limited to the following: 

A. Insertion Valve Equipment and Materials in compl iance with AVWVA 
C509-09, installed complete and functional ; 

B. Valve installation excavation, backfill and surface restoration in 
accordance with the Contract Documents; 

C. Valve support and alignment blocking per valve manufacturer's 
recommendations; 

D. Cast iron telescoping valve box with concrete top collar, installed 
complete and functional. 

1.03 SUBMITTALS 

Provide the following in conformance with applicable requirements contained in 
Submittals: 

A. Shop Drawings - Submit shop drawings for Insertion Valves and 
miscellaneous components. 

B. Erection Drawings - Erection drawings shall include the procedures to 
be used in setting and supporting valves. 
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1.04 QUALITY ASSURANCE 

All Insertion Valves and miscellaneous components shall be new, free from 
defects or contamination, and wherever possible shall be the standard product of 
the manufacturer. 

1.05 EQUIPMENT STORAGE AND HANDLING 

Insertion Valves and Insertion Valve Installation Equipment shall be handled with 
equipment designed to prevent damage to the components. Insertion Valves 
and Installation equipment shall be stored in a manner that prevents exposure to 
the elements. Installation Equipment shall be stored in the storage container 
furnished with the equipment. 

2.0 PRODUCTS 

2.01 GENERAL 

All Insertion Valves shall be provided as shown on the Plans, schedules and as 
specified herein. Buried Insertion Valves shall be non-rising stem, and wrench 
operated. The valve assemblies shall be furnished complete and adequate for 
the specified or shown purpose, and shall include all essential components of 
equipment, together with all mountings and other appurtenances normal and 
necessary for proper installation, whether shown or not. Insertion Valves shall be 
equipped with a 2 inch square AWVVA operating nut. 

2.02 INSERTION VALVE 

A. The Insertion Valve shall be capable of a pressure tight assembly to 
the exterior of the pipe in which flow can be stopped at a working 
pressure up to 250 PSI. 

B. The Insertion Valve shall be constructed of a two (2) piece, ductile iron 
casting (top & bottom), to be bolted together, using ductile iron bolts 
with zinc alloy anodes (corrosion protection), manufactured to the 
ductile iron specification of ASTM 536 65-45-12. 

C. The Insertion Valve shall meet AWVVA Material Specification of C509-
09 for Resilient Seal Valves suitable for potable water service. 

D. The Ductile Iron Gate shall have a resilient rubber seal 360 degrees 
around the gate and is expandable to the ID (inside diameter) of the 
pipe. 

E. The valve stem shall be made of Stainless Steel with a tensile strength 
of 60,000 psi. 
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F. The valve body shall have a Corrosion Protection E Coating. 

G. The Insertion Valve shall use Stainless Steel fasteners joining the 
Valve Bonnet to the Valve top casting , unless otherwise noted in 
assembly drawings. 

H. The cutting/drilling - slot to thickness of wedge and 120 degrees 
across the pipe. 

I. The design of the valve shall have a satisfactory seal against the pipe 
exterior in the following diametrical outside diameter (00) ranges, 
using multiple gaskets if necessary. Valves shall conform to the 
operational (turns lock to lock) requirements of AVNI./A C-509-09 with 
specified turns to open left (counter clockwise) as follows. 

PIPE SIZE DIAMETRICAL 00 RANGE (inches) 

Small Standard Over Sized Maximum 

4" 4.50 4.80 5.30 5.55 

6" 6.625 6.90 7.30 7.55 

8" 8.625 9.05 9.35 9.70 

10" 10.750 11 .10 11.40 12.12 

12" 12.750 13.20 13.55 14.40 

Valve Turns 

4" 15 Full 

6" 21 Full 

8" 27 Full 

10" 34 Full 

12" 39 Full 
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2.03 VALVE INSERTION EQUIPMENT 

The size and weights of each (4" though 12") valve insertion unit shall be, once 
lowered into an excavation hole, such that two (2) employees can mount the 
equipment onto the valve. The equipment shall be capable of installation, 
without shutdown at one location, of pipe sizes in the range of 4" to 12" diameter. 
The capabilities specified herein are minimum mandatory requirements that must 
be met by any Insertion Equipment or Insertion Valve offered. 

A. Equipment shall consist of cutting unit, and a detachable rotary chain 
drive feed . 

B. End Mill cutting system shall have a positive "Stop" mechanism located 
on the opposite end of the rotary chain feed drive, to prevent under or 
over rotation of the 120 degree slotting operation. 

C. The End Mill cutting unit shall be able to cut size (4" - 12") pipe with 
one (1) size end mill cutter 45 MM (4", 6" & 8") and one (1) size end 
mill cutter 60 MM (1 0" - 12"). 

D. Drive motor shall be electric, hydraulic or pneumatic (to be specified by 
Owner), interchangeable and capable of installation and removal from 
cutting machine without any modification. 

E. The end mill cutter shall be manually advanced laterally by the work 
person to prevent cutter damage due to inclusions (hard spots, etc.) in 
the pipe. The cutter teeth shall be able to be field replaceable if 
necessary. 

F. The End Mill process shall constitute a rotary End Mill that through the 
rotation of the Valve casting , cuts a slot, 120 degrees across the top of 
the pipe only. This allows for the insertion of the resilient wedge 
mechanism. 

G. During the End Mill operation, the "Chips" created by the End Mill 
Cutter shall be flushed outside of the pipe, through the Chip Flushing 
Hose attached to the Valve body port located 180 degrees from the 
End Mill. 

H. Insertion Valve Installation Equipment 

Quantity 

1 each 
1 each 
2 each 

Description 

End Mill Machine (4"-12" capability) 
Drive Motor: Hydraulic, Pneumatic or Electric 
End Mill Cutter (4"-8", 10"-12") 
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2 each 
1 each 
2 each 
2 each 
2 each 
2 each 
2 each 
1 each 
1 each 
1 each 
1 each 

Replaceable Teeth (sets 4"-8", 1 0"-12") 
Rotating Gearbox Feed Apparatus (4"-12") 
End Rings (4") with Mounting Plate 
End Rings (6") with Mounting Plate 
End Rings (8") with Mounting Plate 
End Rings (1 0") with Mounting Plate 
End Rings (12") with Mounting Plate 
Rotary Chain 
Export Hose 
Misc. tool Kit 
ToolBox 

2.04 ACCEPTABLE MANUFACTURERS 

Valve shall be Model EZ2 as manufactured by Advanced Valve Technologies 
(AVT), Elk Grove Village, Ill inois, or equal as approved by the Engineer. 
Substitutions or proposed equals shall be pre-approved prior to the bid opening. 

2.05 WARRANTY 

Warranty of components not manufactured by the insertion valve manufacturer 
shall not exceed the warranty of the component manufacture. A one (1 ) year 
warranty applies to the pneumatic, hydraulic or electric drive. A two (2) year 
limited warranty applies to ductile iron body parts. A two (2) year limited warranty 
applies to the stainless steel feed screw and/or any EPDM rubber material. 
NOTE: AWWA Manual of Water Supply Practices M44: Valve Maintenance 
Inspections should be made of each valve in the system on a regularly 
scheduled basis (annually if possible), cycled from open to close. 

2.06 Operating and Maintenance Manual- Five (5) complete sets of operation 
and maintenance shall be furn ished for system. 

2.07 Demonstration with a qualified representative of the manufacturer shall 
provide demonstration and training in the use of all equipment specified. The 
demonstration and training shall be conducted under actual job conditions. 

3.0 EXECUTION 

3.01 TEST 

Field Tests - Test all valves and appurtenances for proper operating adjustments 
and settings and for freedom from vibration, binding, scraping and other defects. 
Upon installation all valves shall be opened and closed under pressure in the 
presence of the Owner. 
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4.0 PAYMENT 

Payment for insertion valves installed underground shall include all Work 
necessary for a complete and functional valve installation, including a cast iron 
telescoping valve box and lid, valve testing, sterilization, site cleanup and 
surface restoration, in accordance with the Contract Documents. Payment wi ll 
be made at the Unit Price bid for the respective size of valve installation. 

END OF SECTION 13600 
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DIVISION 14: CONVEYING SYSTEMS 



SECTION 14001 

CHAIN HOIST AND TROLLEY 

1.0 GENERAL 

1.1 SCOPE OF WORK 

The Contractor shall furnish all labor, tools, equipment, materials, and perform all 
work and services necessary for or incidental to the furnishing and complete 
installation of the hoisting equipment as shown on the drawings and as specified 
in accordance with provisions of the contract documents and completely 
coordinated with that of all other trades. 

Although such work is not specifically shown or specified , all supplementary or 
miscellaneous items, appurtenances, and devices incidental to or necessary for 
a sound, secure, complete, and compatible installation shall be furnished and 
installed as part of this work. 

This section describes the hoist systems including hoists, trolleys and trolley 
beams to be installed in the locations shown on the Drawings and described 
herein. Beams shall be provided and installed as part of the structural steel. 
The Contractor shall coordinate as required . 

1.2 QUALITY ASSURANCE 

The overhead hoists shall conform to the following standards. 

A Hoist Manufacturer's Institute (HMI) 
B. American National Standards Institute (ANSI) 
C. National Electrical Code (NEC) 
D. American Society of Mechanical Engineers (ASME) 
E. Comply with CSA Standards 
F. ASME/ANSI B30.16, Safety Standards for Overhead Hoists 

(Underhung). 
G. Lifetime warranty against defective material and workmanship 

2.0 EQUIPMENT 

2.1 MANUAL EQUIPMENT HOIST 

A Manual Trolley Hoist. The Contractor shall furn ish and install manual 
chain hoist(s) as outlined in schedule. Hoists shall comply with 
specification ASME B30.16 with overload protection. The hoist 
configuration shall be the top hook mounting style. The hoist body, 
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chain, and hooks shall be furnished with a corrosion resistant coating. 
The lower hook blocks shall be of the swivel type and all hooks shall 
have a spring operated latch kit. 

B. Plain Trolley. Trolleys shall be furnished and installed for all hoists 
attached to beams and/or rails. Trolley shall have 5:1 design factor 
and comply with pertinent ASME, ANSI , and CMAA standards. 
Trolleys shall have tapered or flat tread cast iron permanently 
lubricated, shielded ball bearing wheels to match the beam or rail on 
which they are installed . Trolleys shall have wrap around side plates 
to act as bumpers or safety lugs. 

1. Required Accessories 
a. End Stops. End stops shall be furnished and installed on all 

trolley rails to prevent run-out. 

Trolley Hoist shall be equal to BUDGIT, model 8311 . 

C. Trolley Hoist Schedule 

Location Capacity Max. Lift Min. Headroom 
(tons) (feet) (inches) 

Sandgap Pump Sta. 0.5 8 12 

3.0 SUBMITTALS 

3.1 SHOP DRAWINGS 

A. Submit shop drawings for trolley hoists showing all accessories with 
specific dimensions on drawings. 

B. Submit manufacturer's informative literature on trolley hoists and 
accessories, to include standard data sheet, brochures and 
dimensional drawings of the equipment for approval. 

C. Indicate any required field dimensions. 

D. Submit Operation and Maintenance manuals for trolley hoist systems. 

3.2 MAINTENANCE INSTRUCTIONS 

Submit information on required maintenance and repair procedures. Include 
location of nearest repair facilities for equipment. 
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3.3 ASSEMBLY AND INSTALLATION INSTRUCTIONS 

Submit manufacturer's assembly and installation instructions to the Engineer for 
review. 

4.0 INSTALLATION 

The Contractor shall furnish and install trolley hoists where indicated on the 
Drawings. Trolley hoist shall be installed in accordance with the manufacturer's 
recommendation . 
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DIVISION 15: MECHANICAL 



SECTION 15100 

WATERLINES 

1.0 GENERAL 

The Contractor shall furnish all labor, materials, and equipment to install the 
water lines as shown on the plans and as specified herein. 

The water lines may be either pressure-rated plastic pipe (PVC) using the ASTM 
or AVWVA C-900 standard, or ductile iron (DI), all as specified hereinafter and as 
noted on the plans. The bid documents shall show the anticipated approximate 
amounts of each type and class of pipe to be provided by the Contractor. 

The Owner will obtain all rights-of-way for operations through private property. 
Owner will also secure building permits and the permits for all pipe laid in 
highway rights-of-way. Any charges for inspections or other fees required will be 
the responsibility of the Contractor since the amounts of these are dependent 
upon the operation of the Contractor. 

1.1 KENTUCKY TRASPORATION CABINET BONDING 

Note: This section not applicable on this project (06-0202.00 - water line 
relocation). 

The Kentucky Transportation Cabinet will require that the Owner post a bond for 
all work accomplished on their right-of-way. Each contract on which work is to be 
performed will be a separate application and will require a separate bond. Each 
permit will have conditions attached and these conditions will vary depending on 
the area where work is to be performed. In areas where traffic control may pose 
a problem, working hours may be limited. A copy of the encroachment permit will 
be provided to the Contractor. The Contractor will be responsible for knowledge 
of the permit's content and conditions in order that the construction may be 
accomplished in accordance with the specified requirements. 

Should any additional bonds or requirements be imposed by the Kentucky 
Transportation Cabinet, the Owner shall also be responsible for the bonding of 
the additional requirements. 

2.0 MATERIALS 

2.1 POLYVINYL CHLORIDE (PVC) PIPE AND FITIINGS 

This specification covers rigid, pressure-rated, polyvinyl chloride pipe and fittings, 
hereinafter called PVC pipe and PVC fittings, for sizes 1/2 inch through 12-inch. 
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Pipe shall be as manufactured by North American , Diamond, J-M, Certainteed, or 
approved equal. 

2.1.1 General. 

2.1.1.1 Pipe Markings. Depending on the type of PVC pipe being used, the 
following shall be marked along the length of each joint of pipe: manufacturer's 
name, nominal pipe size and size base, material code (PVC 1120), dimension 
ratio or standard dimension ratio, pressure class or rating, production record 
code, certification seal (NSF logo), and, for C-900 PVC pipe, specification 
designation (i.e., AV'NVA C-900). 

2.1.1.2 Underground Marking for PVC Pipe. Underground marking for either 
ASTM or C-900 PVC pipe shall be both of the following types. 

2.1.1.2.1 Underground Marking Wire. At all locations where PVC pipe is utilized, 
a detectable underground marking wire shall be placed in the trench 
approximately 12-inches above the pipe. The wire used shall be No. 12 
insulated copper wire. Extreme care shall be exercised in connecting and taping 
splices and joints to assure continuity. At each valve box the wire shall be 
looped to the surface extending 12-inches above the concrete valve box pad 
(see Std. Dwg. for valve). When the entire project or pipeline segment is 
complete, including meter installation and leak repairs, the locating wire system 
shall be checked for continuity. 

2.1.1.2.2 Underground Marking Tape. At all locations where PVC pipe is 
utilized, a detectable underground marking tape shall be placed in the trench 
approximately twelve inches below the finished grade. The tape used shall be 
mylar encased aluminum foil with the printing "CAUTION - Buried Water Line 
Below". Printing shall be readable through the clear mylar and surface printing is 
not acceptable. Tape size shall be 2 inch width as provided by Lifeguard, Inc. or 
approved equal. Color of the tape shall be blue. 

2.1.2 Polyvinyl Chloride {PVC) Pipe-ASTM Standard. 

2.1.2.1 PVC Pipe. PVC pipe shall be extruded from Type 1, Grade 1, polyvinyl 
chloride material with a hydrostatic design stress of 2,000 psi for water at 73.40F, 
designated as PVC 1120, meeting ASTM Specifications D-1784 for material and 
D-2241 for pipe, latest revisions. Pipe shall also meet all applicable provisions of 
the Product Standards and shall bear the National Sanitation Foundation (NSF) 
seal of approval in compliance with NSF Standard No. 14. PVC pipe having a 
maximum hydrostatic working pressure of 160 psi (SDR-26), 200 psi (SDR-21), 
250 psi (SDR-17) , or 315 psi (SDR-13.5) shall be used as shown in the Bid 
Documents and Plans. 
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Samples of pipe and physical and chemical data sheets shall be submitted to the 
Engineer for review and determination of compliance with these specifications 
before pipe is delivered to job. The pipe shall be homogeneous throughout and 
free from cracks, holes, foreign inclusions or other defects. 

The workmanship, pipe dimensions and tolerances, outside diameters, wall 
thickness, eccentricity, sustained pressures (ASTM D-1598), burst pressures 
(ASTM D-1599), flattening, extrusion quality (ASTM D-2152), marking and all 
other requirements of the Product Standard PS 22-70 shall be conformed with in 
all respects. No pipe, 2 inches in diameter or larger, with a wall thickness less 
than 0.090 inches may be used. 

Pipe shall be furnished in 20 feet or 40 feet lengths. The pipe may be double 
plain end or with bell on one end. Male ends of pipe must be beveled on the 
outside. Pipe shall have a ring painted around the male end or ends in such a 
manner as to allow field checking of setting depth of pipe in the socket. This 
requirement is made to assist construction superintendents and inspectors in 
visual inspection of pipe installation. 

Pipe must be delivered to job site by means which will adequately support it, and 
not subject it to undue stresses. In particular, the load shall be so supported that 
the bottom rows of pipe are not damaged by crushing . Pipe shall be unloaded 
carefully and strung or stored as close to the final point of placement as is 
practical. Pipe must not be exposed to the direct rays of the sun for an extended 
period of time. If pipe is not to be installed shortly after delivery to the job site, it 
must be stored in a shaded location and strung as needed. 

2.1.2.2 PVC Pipe Jointing. Pipe shall be joined with slip-type joints with rubber 
gaskets. Pipes with bells shall have all parts of the bell, including the gasket 
groove, made from the same extruded piece, integral with the pipe, and shall be 
thickened to meet standard dimension ratios of wall thickness to outside 
diameter. This manufacturing procedure shall be the normal practice of the pipe 
manufacturer and proven by past performance of pipe in service. The gasket 
groove shall be constructed such that gasket rollout will not occur. Rubber 
gasketing shall conform to ASTM D-3139. 

Joint lubricant shall be of a type recommended by the manufacturer for their pipe 
subject to the Engineer approval. Lubricant shall be NSF approved water 
soluble, non-toxic and have no objectionable properties. 

Due to special requirements for special gaskets for use within 200 feet of 
underground fuel tanks, gas lines, and/or oil transport lines, PVC pipe shall not 
be used under these circumstances. 
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2.1 .2.3 Fittings Ductile iron mechanical joint fittings with appropriate adapter 
as manufactured by Tyler, U.S. Pipe, Clow, Union Foundry or approved equal, 
shall be used with PVC pipe. All such fittings shall be approved by the pipe 
manufacturer, and complete data sent to the Engineer, including the 
manufacturer's approval, for review. Fittings shall comply with AVWVA C-11 0 or 
C-153 and shall be manufactured for the size and pressure class of the line on 
which they are used. Use of transition gaskets will not be allowed unless 
specifically approved by the pipe manufacturer. Coatings and lining shall be in 
accordance with section 2.2. 7 of the Specifications. 

2.1.2.4 Service Connections. All service connections on PVC lines shall be 
made by means of tees, factory tapped couplings, or bronze service clamps, 
manufactured specifically for use with PVC pipe as manufactured by Ford or 
approved equal, and appropriate corporation stop. Whenever possible, 
corporation steps shall be installed in plastic lines before conducting hydrostatic 
tests. 

2.1.3 Polyvinyl Chloride (PVC) Pipe-AVWVA C-900 Standard. 

This specification covers the requirements for AVWVA approved Polyvinyl 
Chloride Pressure Pipe for water supply and distribution systems. 

2.1.3.1 PVC Pipe-AVWVA C-900 Standard. PVC pipe shall meet the 
requirements of AVWVA C-900 or C-905, latest revision and shall be furn ished in 
cast-iron pipe equivalent outside diameters with rubber gasketed joints. 

C-900 PVC pipe shall be made from Class 12454-A or Class 12454-8 virgin 
compounds as defined in ASTM D-1784. The standard code designation shall 
be PVC 1120. The PVC compounds shall be tested and certified as suitable for 
potable water products by the NSF Testing Laboratory and shall carry the NSF 
approval marking. 

Solvent-cement couplings or joints shall not be used. PVC joints using 
elastomeric gaskets shall be tested as assembled joints and shall meet the 
laboratory performance requirements specified in ASTM D-3139. 

Pipe shall be DR (Dimension Ratio) 18, or DR 14 as shown on the plans or the 
bid form. 

Pipe and couplings shall meet or exceed the following test requirements: 

Hydrostatic Integrity - Each standard and random length of pipe shall be proof
tested at four times its rated class pressure for a minimum of 5 seconds. Bells or 
couplings shall be tested with pipe. The pipe and coupl ings shall further meet or 
exceed the pressure test requirements of ASTM D-1598 and D-1599. 
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Flattening - The pipe shall not split, crack, or break when tested by the parallel
plato method as specified by ASTM D- 2241 . 

Extrusion quality - The pipe shall not flake or disintegrate when tested by the 
acetone-immersion method as specified in ASTM D-2241 . 

Standard length - Pipe shall be furnished in standard laying lengths of 20 ft. ±. 1 
in. A maximum of 15 percent of each pipe size may be furnished in random 
lengths of not less than 1 0 ft. each. 

2.1.3.2 C-900 PVC Pipe Jointing. Pipe shall be joined with slip-type joints with 
rubber gaskets. Manufacturing and installation procedures shall be as 
recommended by the manufacturer and as described for PVC pipe in section 
2.1.2 of this specification. 

2.1.3.3 Fittings. Fittings for municipal PVC shall be ductile iron only. Fittings 
shall be mechanical joint. Fittings shall be manufactured for the size and 
pressure class of the line on which they are used and shall comply with AVWI/A 
C-110 or C-153. Coatings and lining shall be in accordance with section 2.2.7 of 
the Specifications. Fittings shall be as manufactured by Tyler, Clow, U.S. Pipe, 
Union Foundry or approved equal. 

2.1.3.4 Service Connections. Service connections shall be made by means of 
bronze service clamps manufactured specifically for use with C-900 PVC pipe 
and appropriate corporation stops. Clamps shall be Mueller Catalog No. H-161 
or approved equal. 

2.1.4 Polyvinyl Chlorine (PVC) Pipe - Restrained Joints 

2.1.4.1 PVC Pipe. Products delivered under this specification shall be 
manufactured only from water distribution pipe and couplings conforming to 
ASTM 02241 . The restrained joint pipe system shall also meet all short and long 
term pressure test requirements of ASTM 02241 . Pipe, couplings and locking 
splines shall be completely non-metallic to eliminate corrosion problems. The 
pipe and couplings shall be Certa-Lok Yelomine restrained-joint pipe from 
Certainteed Corporation or approved equal. 

Pipe and couplings shall be made from unplasticized PVC compounds having a 
minimum cell classification of 12454, as defined in ASTM 01784. The compound 
shall qualify for a Hydrostatic Design Basis (HOB) of 4000 psi for water at 73.4° 
F, in accordance with the requirements of ASTM 02837. 

Restrained joint PVC pipe products shall have been tested and approved by NSF 
International. 2" through 16" PVC pipe and coupling systems up to Class 250 
shall be listed in NSF14. All products intended for contact with potable water 
shall be evaluated, tested and certified for conformance with NSF 61 by an 
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acceptable certifying organization. Copies of agency approval reports or product 
listings shall be provided to the Engineer. 

Nominal outside diameters and wall thicknesses of thrust-restrained pipe shall 
conform to the requirements of ASTM D2241 . Thrust-restrained pipe shall be 
furnished in 2", 3", 4", 6", 8", 10", 12" and 16" sizes, with pressure ratings from 90 
psi to 315 psi. Pipe shall be furn ished in standard lengths of 20 feet. 

2.1.4.2 PVC Restrained Joints. Pipe shall be joined using non-metallic 
couplings to form an integral system for maximum reliability and 
interchangeability. High-strength, flexible thermostatic splines shall be inserted 
into mating, precision-machined grooves in the pipe and coupling to provide full 
360° restraint with evenly distributed loading. 

Couplings shall be designed for use at or above the rated pressures of the pipe 
with which they are utilized, and shall incorporate twin elastomeric sealing 
gaskets meeting the requirements of ASTM F4 77. Joints shall be designed to 
meet the leakage test requirements of ASTM D3139. 

2.2 DUCTILE IRON PIPE 

These specifications cover ductile iron pipe (3-inch diameter and greater) to be 
used in water transmission systems with mechanical joints, rubber ring slip type 
joints or flanged joints. 

2.2.1 General. Ductile iron pipe shall be designed in accordance with AV#VA 
and for pressures and conditions as stated in these specifications or called for on 
the plans. Ductile iron pipe shall conform to A '~#VA C-151 . 

2.2.2 Minimum Nominal Thickness. The specified thickness will be determined 
for the given internal and external loading requirements in accordance with 
A'NNA C-150. The class of pipe, wall thickness, and coatings required will be 
shown on the plans or the bid form and/or as specified herein for all ductile iron 
pipe installation. 

2.2.3 River Crossing Pipe. River crossing pipe shall be ductile iron, Flex-Lok as 
manufactured by the American Cast Iron Pipe company or equal conforming to 
the appropriate requirements of AV#VA C150/ANSI A21 .50 and A'NNA 
C151/ANSI A21 .5 with a minimum thickness class of 54. 

2.2.4 Lengths. Pipe may be furnished in 12, 16, 16 1/2, 18 or 20 feet nominal 
laying lengths. 

2.2.5 Marking. The net weight, class or nominal thickness and sampling period 
shall be marked on each pipe. 
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2.2.6 Pipe Joints for Ductile Iron Pipe. Joints for buried pipe shall be either 
mechanical joint or push-on joint conforming to the requirements of AV'NJA C-
111 . Mechanical joint bolts and nuts shall be the low-alloy steel type conforming 
to AV'NJA C-111 . 

Interior piping of vaults, plants, etc. shall be supplied with flanged joints meeting 
the requirements of AV'NJA C-115. Special joints, such as the "locked" or 
"restrained" type, shall be as shown on the plans and/or called for in the bid 
schedule. 

Gaskets resistant to hydrocarbon penetration shall be used within 200 feet of 
underground fuel tanks, gas lines, and/or oil transport lines. The gaskets shall be 
approved by the Engineer. 

2.2.7 Coatings and Lining. All buried ductile iron pipe shall have manufacturer's 
outside coal tar or asphaltic base coating and a cement lining and bituminous 
seal coat on the inside. Cement mortar lining and a bituminous seal coat inside 
shall conform to AV'NJA C-1 04 latest revision. 

Where specifically called for on the plans, pipe and fittings housed and in vaults 
shall be lined and coated on the inside as specified herein for buried ductile iron 
pipe and fittings, but shall be left uncoated on the outside so that it may be 
painted without the use of tar stop. 

2.2.8 Fittings for Ductile Iron Pipe. Ductile iron mechanical, push-on and 
flanged joints shall conform to AV'NJA C-11 0 for centrifugally cast iron water 
pipe. Mechanical joints shall also conform in all respects to AV'NJA C-111 . All 
fittings shall be manufactured for the size and pressure class of the pipeline in 
which they are to be used. All fittings shall be furnished complete with all joint 
accessories. All ductile iron pipe fittings for water, sewer, air, gas and force main 
service shall be coated outside and lined on the inside the same as the line on 
which they are installed. 

2.3 POLYETHYLENE PIPE 

This pipe is used primarily for stream crossings and other special applications in 
locations indicated on the Drawings. The required pressure class shall be as 
shown on the Drawings. 

The pipe shall be PE 3408 high density, high molecular weight polyethylene pipe 
equal to DRISCOPIPE 1000 as manufactured by Phillips Driscopipe, Inc. The 
pipe shall meet or exceed the following specifications: 

a. ASTM 3350 having a cell classification of PE34534C 
b. ASTM F714 - Dimensions and Workmanship 
c. AV'NJA C901 -Potable Water Pipe 
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d. ASTM D1248- Type Ill, Class C, Category 5, Grade P34 
e. ASTM D3261 -Fittings Standard 
f. NSF - Listed, Standard #14 

The pipe shall be joined by the butt fusion technique utilizing controlled 
temperatures and pressures to produce a fused , leak-free joint that has equal or 
greater strength than the pipe itself in both tension and hydrostatic loading. The 
joining system shall be equal to Phillips butt fusion joint system. 

Transitions to the continuing pipeline shall be made with the appropriate fittings 
to maintain the integrity of the piping system as recommended by the pipe 
manufacturer. 

Drawings showing details of the installation shall be submitted to the Engineer for 
approval prior to installation. 

3.0 EXECUTION 

3.1 HAULING AND STORAGE 

The Contractor shall notify the Engineer when pipe will be received on the job so 
that proper arrangements may be made for inspecting the unloading and 
stringing, as well as inspecting and examining the pipe materials. 

All pipe shall be covered with tarpaulin during hauling from the manufacturer to 
the job site. It is acceptable for the front end only to be covered. The intent is to 
prevent diesel exhaust residue from coating the pipe and/or contaminating the 
gaskets. 

Care must be exercised in the handling of all materials and equipment. The 
Contractor will be held responsible for all breakage or damage to items caused 
by his workmen, agents, or appliances for handling or moving. Pipes and other 
castings shall in no case be thrown or dropped from cars, trucks, or wagons to 
the ground, but shall be lowered gently and not allowed to roll against or strike 
other castings and unyielding objects violently. 

Valves, castings, fabricated metal, reinforcing steel , etc. shall be yarded or 
housed in some convenient location by the Contractor and delivered at the 
construction site as required. All equipment and materials subject to damage 
from the weather, dampness, changes in temperature, or exposure shall be 
protected by a dry, weatherproof enclosure until ready for installation or use. The 
cost of all hauling, handling, and storage shall be included in the prices bid for 
equipment and materials in place. The Owner takes no risk or responsibility for 
fire , flood , theft, or damage until after the final acceptance of the work. 
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3.2 LINES AND GRADES 

The Contractor will be required to accomplish any detailed layout, including that 
required for establishing the grade of the pipe line. 

3.3 TRENCH EXCAVATION 

3.3.1 General. This section describes the acceptable methods of trenching for 
the installation of pressure pipe and casing pipe in an open trench. 

Trenching may be accomplished by means of a backhoe, trenching machine or 
by hand depending on the construction area. 

At the Contractor's option, trenching, by a trenching machine or by backhoe is 
acceptable except as noted below: 

Where the pipe line is being constructed close to other util ities, structures, 
building, or large trees, and it is reasonable to anticipate possible damage from 
the use of a backhoe, then trenching shall be made by hand methods. 

The Contractor shall include in his unit price bid, all trenching necessary for 
installation of all pipelines as planned and specified. Trenching shall include all 
clearing and grubbing, including all weeds, briars, trees, stumps, etc. 
encountered in the trenching . The Contractor shall dispose of any such material 
by burning, burial , or hauling away (or as noted on the drawings), at no extra cost 
to the Owner. It shall be the Contractor's responsibility to notify the appropriate 
State and local Air Pollution Control agencies when he conducts open burning of 
refuse. Ornamental shrubs shall be removed , protected, and replanted . 
Trenching also includes such items as minor street, road, sidewalk, pipe and 
small creek crossings, and cutting, moving or repairing damage to fences, poles, 
gates and/or other surface structures regardless of whether shown on the plans. 

The Contractor shall protect existing facilities against danger or damage while 
pipeline is being constructed and backfilled, or from damage due to settlement of 
this backfill. In case of damage to any existing structures, repair and restoration 
shall be made at once and backfill shall not be replaced until th is is done. In all 
cases, restoration and repair shall be such that the damaged structures will be in 
as good condition and serve its purpose as completely as before and such 
restoration and repair shall be done without extra cost to the Owner. The use of 
trench-digging machinery will be permitted except where its operations will cause 
damage to trees, buildings or existing structures above or below the ground. At 
such locations hand methods shall be employed to avoid such damage. All 
excavated material shall be piled in a manner that will not endanger the work and 
will avoid obstructing sidewalks and driveways. Gutters shall be kept clear or 
other satis_factory provisions made for street drainage. 
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All excavation shall be open trenches, except where the drawings call for 
tunnelling, boring, or jacking under structures, railroads, sidewalks and roads. 
The construction procedure for these types of excavation is described elsewhere 
in these specifications. 

All trench excavation shall be termed unclassified and costs shall be included in 
the unit price bid for the pipe. 

3.3.2 Clearing. The Contractor shall accomplish all clearing and/or grubbing as 
required for the construction under this contract. Clearing and grubbing shall 
include the cutting and removal of trees, stumps, brush, roots, logs, fences and 
other loose or projecting material and natural obstructions which, in the opinion of 
the Engineer, must be removed to properly construct and operate the facilities. 
Ornamental shrubs, plantings, fences, walls, etc. shall be removed and replanted 
or replaced or protected from the construction activity. Clearing and/or grubbing 
shall be incidental to the various bid items and no additional compensation will be 
paid for same. · 

3.3.3 Trench Depth. Trenches shall be excavated to the line and grade required 
for the installation of pipe at the elevations indicated on the plans. The minimum 
depth of cover shall be 30 inches above the top of the pipe, unless shown 
otherwise on the plans or on the Standard Details. When the pipe is laying in or 
on solid rock, the minimum depth of cover shall also be 30 inches above the top 
of the pipe. No additional compensation will be made for extra depth where 
required by the plans or due to Contractor error. Excavation, except as required 
for exploration, shall not begin until the proposed work has been staked out. 
Materials which are not required for backfill and site grading shall be removed 
and disposed of as directed by the Engineer. Hauling, bedding, and backfilling 
shall be considered incidental to the various bid items and will not be paid for 
directly. Excavation shall be of sufficient depth to allow the piping to be laid on 
the standard pipe bedding in accordance with the section 3.4. The trenches shall 
be excavated to a minimum of six inches below the bottom of the pipe barrel in 
rock. In all cases where lines are under traffic a minimum cover of forty-two 
inches (42") shall be provided. Should it be necessary to avoid existing utilities, 
culverts, outlets, or other structures, the water line shall be carried deeper at no 
additional expense to the Owner. 

Where the plans call for extra trench depth, this extra depth shall be provided at 
no extra cost. 

3.3.4 Trench Width. Trench widths shall exceed the minimum width that will 
provide free working space on each side of the pipe and to permit proper 
backfilling around the pipe as shown in the accompanying table and unless 
specifically authorized by the Engineer, shall not be excavated to wider than two 
feet (2') plus the nominal diameter of the pipe at the top of the trench. Before 
laying the pipe, the trench shall be opened far enough ahead to reveal any 
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obstruction that may necessitate changing the line and grade of the pipe. Should 
the Contractor fail to accomplish this, and changes are required , they shall be at 
his sole expense. In rock, all ledge rocks, boulders and large stones shall be 
removed to provide six inches (6") of clearance on each side and below all pipe 
and fittings. 

Minimum Trench Width 

Size Width Size Width 
Up to 4" 1'-6" 15" Pipe 2'-8" 

Pipe 
6" Pipe 2'-0" 16" P!Q_e 2'-8" 
8" Pipe 2'-0" 18" Pipe 3'-0" 

10" Pipe 2'-4" 20" Pipe 3'-2" 
12" Pipe 2'-6" 21" P!Q_e 3'-4" 
14" Pipe 2'-6" 24" PiQ_e 3'-8" 

3.3.5 Shoring. Sheeting. and Bracing of Excavation. Where unstable material 
is encountered, or where the depth of the excavation in earth exceeds five feet 
(5'), the sides of the trench or excavation shall be supported by substantial 
sheeting, bracing, or shoring. The design and installation of all sheeting, sheet 
piling, bracing or shoring shall be based on computations of pressure exerted by 
the materials to be retained under retaining conditions. Adequate and proper 
shoring of all excavations will be the entire responsibility of the Contractor. The 
Standards of the Federal Occupational Safety and Health Act and the Kentucky 
Department of Labor shall be followed . 

The Engineer will not be responsible for determining requirements for bracing or 
sheeting. 

3.3.6 Removal of Water. The Contractor shall provide for adequate removal of 
all water and the prevention of surface water from entering the excavation. The 
Contractor shall maintain dry conditions within the excavations until the backfill is 
placed. No additional compensation will be paid for replacement and/or 
stabilization of prepared excavations due to flooding and/or deterioration from 
extended exposure. All water pumped or drained from the excavation shall be 
disposed of in a suitable manner without damage to adjacent property or to other 
work under construction. 

3.3.7 Pavement Removal. Pavement removal shall be as indicated on the 
plans or directed by the Engineer. When so required , or when directed by the 
Engineer, only one-half (1/2) of the street crossings or road crossings shall be 
excavated before placing temporary bridges over the side excavated, for the 
convenience of the traveling public. All backfilled ditches shall be maintained in 
such a manner that they will offer no hazard to ~he passage of traffic. The 
convenience of the traveling public and the property Owners abutting the 
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improvements shall be taken into consideration . All public or private drives shall 
be promptly backfilled or bridged at the direction of the Engineer. Pavement 
replacement shall be in accordance with Section 15120 of these specifications. 
Excavated materials shall be disposed of so as to cause the least interference 
and in every case the disposition of excavated materials shall be satisfactory to 
the Engineer. 

3.3.8 Traffic Maintenance. The Contractor shall be held responsible for any 
damage that may occur to persons or property by reason of the failure of the 
Contractor to properly guard and flag all open trenches or obstructions along the 
routes of the water lines. The Contractor at his own expense shall maintain 
warning signs, barricades and watchmen or flag men to control traffic at such 
times as his work would interfere with the flow of traffic. No excavation shall 
begin that may present a safety hazard unless the signs, barricades, lights, etc. 
are available to protect the open excavation at the conclusion of the day. The 
Contractor will comply with all Federal and State Occupational Safety and Health 
requirements for this type of construction. The Contractor shall also comply with 
all local and Kentucky Department of Highways requirements for signing and 
traffic control. 

3.3.9 Line Location. The location of pipelines and their appurtenances as 
shown are those intended for the final construction. However, conditions may 
present themselves before construction on any line is started that would indicate 
desirable changes in location. In such cases, the Owner reserves the right to 
make reasonable changes in line and structure locations without extra cost, 
except as may be determined by extra units of materials and construction 
actually involved. The Owner is under no obligation to locate pipelines so they 
can be excavated by machine. 

3.4 BEDDING OF PIPELINE 

In all cases the foundation for pipe shall be prepared so that the entire load of the 
backfill on top of the pipe will be carried uniformly on the barrel of the pipe. The 
bells of the pipe shall not carry any of the load of the backfill. The Contractor 
should refer to the Standard Details for pipe bedding shown in the plans. The 
bedding specifications shall govern the backfill from the bottom of the trench up 
to the centerline or spring line of the pipe. 

All ductile iron pipe shall be installed in accordance with Standard ANSI/AWNA 
C150-A21 .50 Laying Condition Type 3 unless otherwise noted. 

3.4.1 Stable Earth Foundation . On all PVC pipelines, the trench bottoms shall 
be smooth and free of frozen material, dirt clods and stones over 1/2" diameter. 
Bottom dirt left by trenching equipment will usually provide adequate material to 
level the trench bottom and provide bedding support for the pipe barrel. If the 
trench bottom is free of dirt, soft material may be shoveled off the side walls or 
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shoveled under the pipe to insure proper pipe barrel bedding. In areas where the 
trench bottom is hard, a layer of soft backfill must be provided to insure the pipe 
barrel is properly cushioned. See the plans for proper bedding material depth. 

If the foundation is good firm earth the pipe may be laid directly on the 
undisturbed earth provided the pipe barrel is supported for its full length. 

Bedding of No. 9 stone, fine gravel, sand or compacted finely graded select earth 
shall be used to correct irregularities in the subgrade. 

As an alternative to the above method, excavation may be undercut to a depth 
below the required invert elevation that will permit laying the pipe on a bed of 
granular material or finely graded select earth to provide continuous support for 
the pipe barrel. Bedding depth shall be as shown on the plans. 
The bedding is not a separate pay item and shall be included as incidental 
expense in the unit price for the pipe bid per foot of pipe. 

3.4.2 Trenches In Rock. All installation in rock will utilize the undercutting 
method. Bedding will be with 6 inches crushed stone or suitable earth material. 

3.4.3 Unstable Trenches. If unstable material is encountered which may not 
provide a suitable foundation for the pipe, the unstable material will be removed 
and an adequate layer of encasement concrete or other special bedding shall be 
placed for the pipe foundation in accordance with the Standard Details in the 
plans. Such "special pipe foundation" shall only be installed if directed by the 
Engineer in writing or on the plans. 

3.5 PIPE LAYING 

3.5.1 General. Proper instruments, tools and facilities satisfactory to the 
Engineer shall be provided and used by the Contractor for the safe and 
convenient prosecution of the work. Each pipe manufacturer shall have an 
experienced representative on the job for at least one day at the commencement 
of jointing and laying operations. 

Before any length of pipe is placed in the trench, a careful inspection shall be 
made of the interior of the pipe to see that no foreign material is in the pipe. In 
order to properly remove any foreign materials, a·swab of necessary length is to 
be available at all times. 

All pipe shall be lowered carefully into the trench , properly aligned and properly 
jointed by use of suitable tools and equipment, in such a manner as to prevent 
damage to water line materials and protective coatings and linings. Excessive 
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scratching of the exterior surface of the pipe will be cause for rejection of the 
pipe. 

Under no circumstances shall pipeline materials be dropped or dumped into the 
trench. The pipe and fittings shall also be inspected for the purpose of 
determining if they are sound and free from cracks. Laying of pipe shall be 
commenced immediately after excavation is started. Pipe shall be laid with bell 
ends facing in the direction of laying. 

When pipe laying is not in progress, the open ends of pipe shall be closed by 
approved means to prevent entrance of trench water into the line. Whenever 
water is excluded from the interior of the pipe, adequate backfill shall be 
deposited on the pipe to prevent floating. Any pipe which has floated shall be 
removed from the trench and relaid as directed by the Engineer. No pipe shall 
be laid in water or on frozen trench bottom, or whenever the trench conditions or 
the weather are unsuitable for such work. 

If any defective pipe and fittings shall be discovered after the pipeline is laid , they 
shall be removed and replaced with a satisfactory pipe or fitting without additional 
charge to the Owner. Open ends of unfinished pipe lines shall be securely 
plugged or closed at the end of each day's work or when the line is left 
temporarily at any other time. 

3.5.2 Laying Ductile Iron Pipe. Ductile iron pipe shall first be thoroughly 
cleaned at joints, then joined according to instructions and with tools 
recommended by the manufacturer. Three (3) copies of instructions shall be 
furnished to the Engineer and one (1 ) copy shall be available at all times at the 
site of the work. The lining inside ductile iron pipe must not be damaged by 
handling. 

All pipes must be forced and held together, or "homed" at the joints, before 
sealing or bolting. Pipe must be aligned as each joint is placed, so as to present 
as nearly true, straight lines and grades as is practical, and all curves and 
changes in grades must be laid in such a manner that the manufacturer's 
recommended maximum deflection is not exceeded at any joint. 

Cutting of pipe may be done by wheeled pipe cutters or saws as the Contractor 
may elect, but the Contractor will be held responsible for breakage or damage 
caused by careless cutting or handling. 

All ductile iron pipe shall be installed per AWWA C150 Laying Condition Type 3 
unless otherwise noted, six inches (6") crushed stone bedding or suitable earth 
shall be used in rock. No pipe shall be laid resting on rock, blocking, or other 
unyielding objects. Jointing before placing in trench, and subsequent lowering of 
more than one section jointed together may be allowed, subject to the Engineer 
approval and direction. 
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When using pipe with push-on joints care must be exercised to make certain that 
the correct gasket is being used for the type of joint installed and that the gasket 
faces the proper direction. Before inserting the gasket, the groove and bell 
socket should be carefully cleaned of all dirt. If sand or dirt is permitted to remain 
in the groove, leaks may occur. Lubricant must be applied to bell socket, gasket 
and plain-end of pipe as required by manufacturer. Plain-end must be beveled 
before joint is made. Deflection required at the joint shall be obtained after the 
joint is made. 

3.5.3 Laying Plastic Pipe. The trench bottom must be smooth and uniform and 
the alignment must conform with the plans. Bedding and cover as specified 
herein and shown in the Standard Details is required . 

To make a clean and unobstructed joint, it is necessary to wipe the ring, groove 
and pipe spigot free from all foreign materials at the time of assembly. The ring 
must be positioned properly in the fitting to receive the pipe by a worker who is 
not in contact with the lubricant. In general, the lubricant is applied to the spigot 
(not the ring or groove). However, the manufacturer's instructions are to be 
followed in all cases. Only an approved lubricant may be used in accordance 
with the manufacturer's recommendations. All plastic pipe shall be joined by 
hand. 

Where good bedding conditions are obtained PVC pipe smaller than 4 inches 
may be assembled outside the trench in longer sections (as conditions allow) and 
then lowered into the trench. At any time when improper bedding is discovered 
or the pipe is severely deflected the pipe will be removed from the trench and the 
condition corrected. Pipe in sizes 4 inch and above may be assembled outside 
the trench but must be lowered into the trench as each joint is assembled. 
Regardless of installation methods all joints must be inspected after laying in 
trench for proper insertion and alignment. Field cuts and bevels will be allowed 
in accordance with the manufacturer's recommendations for these operations. A 
new reference mark shall be installed before joining any field cut pipe. The same 
requirements for clearance from rock or other objects, thrust blocking and 
deflections shall apply to PVC pipe as for other pipe materials. 

C-900 PVC pipe of all sizes must be assembled in the trench in strict accordance 
with the manufacturer's requirements. 

3.5.4 Installation of River Crossing Pipe. The ball joint pipe shall be assembled 
and installed in accordance with manufacturer's recommendations. Installation 
shall be made at time of low flow, using cofferdams as necessary to divert stream 
flow. The ball joint pipe shall be laid and allowed to settle before joining to the 
pipe on each side of the stream. The ball and joint pipes shall be tested 
separately once in place to detect any leaks or bad joints. After connecting to the 
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land pipe, it shall be tested the same as specified for the other water mains. See 
the Drawings for additional installation requirements. 

3.6 BACKFILLING 

Backfilling must be started as soon as practicable after pipe has been laid. The 
ENGINEER shall be given a minimum of 8 hours for inspection before backfilling. 
The backfill shall be crushed rock, sand , or finely divided earth free from debris, 
organic material and stones, placed simultaneously on both sides of pipe to the 
same level by hand. 

In backfilling of the lower part of the trench beginning at the top of the bedding, 
the backfill material shall be carefully selected and walked-in around the pipe in 
6" layers to a point 8 inches higher than the top of the pipe. The filling of the 
trench and the tamping of the backfill shall be carried on simultaneously on both 
sides of the pipe in such a manner that the completed pipe line will not be 
disturbed and injurious side pressures do not occur. 

After the above specified backfill is hand placed, rock may be used in the backfill 
in pieces no larger than 18 inches in any dimension and to an extent not greater 
than one-half (1/2) the backfill materials used. If additional earth is required, it 
must be obtained and placed by the Contractor. Filling with rock and earth shall 
proceed simultaneously, in order that all voids between rocks may be filled with 
earth. Above the hand placed backfill , machine backfilling may be employed 
without tamping, (if not contrary to specified conditions for the location) provided 
caution is used in quantity per dump and uniformity of level of backfilling. Backfill 
material must be uniformly ridged over trench and excess hauled away, with no 
excavated rock over 1-1/2 inch in diameter or pockets of crushed rock or gravel 
in top 6 inches of backfill. Ridged backfill shall be confined to the width of the 
trench and not allowed to overlap onto firm original earth and its height shall not 
be in excess of needs for replacement of settlement of backfill. All rock, including 
crushed rock or gravel from construction , must be removed from yards and fields. 
Streets, roadways and walks shall be swept to remove all earth and loose rock 
immediately following backfilling. 

In the case of street, highway, railroad , sidewalk and driveway crossings or within 
any roadway paving or about manholes, valve and meter boxes, the backfill must 
be machine tamped in not over 4-inch layers, measured loose in accordance with 
the standard details. Where backfill is under paved driveways, streets, highways, 
railroads, sidewalks, paved parking areas and other areas where settlement is 
not allowed, flowable fill only shall be used up to the paving surface. Crushed 
stone shall be Kentucky Department of Highways Standard Specification No. 57. 
Coarse sand backfill shall be spread in layers not over 4 inches thick and 
thoroughly compacted. Sand may be moistened to aide compaction . Tunnels 
shall be backfilled in not over 3-inch layers, measured loose, with selected 
material suitable for mechanically tamping. If material suitable for tamping 

15100-16 

F:\PROJECTS\2013\2013077\SPECIFICATIONS\CONTRACT 1 \Technical\151 00 - Water1ines.doc 



cannot be obtained, sand, gravel or crushed rock shall be blown, packed or 
sluiced to complete fill all void spaces. 

Where local conditions permit, pavement shall not be placed until 30 days have 
passed since placing backfill. As appropriate for roads, parking areas and 
sidewalks, crushed stone or flowable fill shall temporarily be placed to the top of 
trench. Backfills shall be maintained easily passable to traffic at original ground 
level, until acceptance of project or replacement of paving or sidewalks. 

The Kentucky Transportation Cabinet requires that water and sewer lines-when 
placed within the limits of the roadway embankment and/or beneath the roadway 
itself-be backfilled with flowable fill as defined by Section 601 .03.03.B(5) of their 
"Standard Specifications for Road and Bridge Construction". The Cabinet 
typically requires that flowable fill be used to backfill the trench and/or bore pit up 
to the subgrade elevation and extending to the outside edge of the shoulder. 

Railroad Company and Highway Department requirements in regard to backfilling 
will take precedence over the above general specification where they are 
involved. 

The Contractor shall protect all sewer, gas, electric, telephone, water and drain 
pipes or conduits, power and telephone poles and guy wires from danger of 
damage while pipelines are being constructed and backfilled, or from danger due 
to settlement of his backfill. 

In case of damage to any such existing structures, repair and restoration shall be 
made at once and backfill shall not be replaced until th is is done. In all cases, 
restoration and repair shall be such that the damaged structure will be in as good 
condition and serve its purpose as completely as before uncovering and such 
restoration and repair shall be done without extra charge. 

No extra charge shall be made for backfilling of any kind , except as provided in 
the Bid. Backfilling shall be included as a part of the unit price bid for which it is 
subsidiary. No extra charge shall be made for supplying outside materials for 
backfill. 

Before completion of contract, all backfills shall be reshaped , holes filled and 
surplus material hauled away, and all permanent walks, street, driveway and 
highway paving, and sod, replaced and reseeding performed. 

The line Contractor shall be responsible for clean-up, grading, seeding, sodding 
or otherwise restoring all areas that he disturbs. 

Any deficiency in the quantity of material for backfilling the trenches or for filling 
depressions caused by settlement, shall be supplied by the Contractor. 
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3.7 TIE-INS TO EXISTING PIPELINES 

This work shall consist of connecting new water pipes to the existing system 
where shown on the plans and shall include the necessary fittings, tapping 
sleeves, valves and necessary equipment and material required to complete the 
connection. 

Knowledge of pipe sizes in the existing system may not be accurate, therefore, it 
is recommended that the Contractor check outside diameters of existing pipe and 
types of pipe prior to ordering the required accessories. No additional payment 
will be allowed for matching pipe and/or accessories when the proper size is not 
ordered. 

Neither the Owner nor the Engineer can guarantee the location of the existing 
lines. The Contractor shall verify the location of all existing water mains and 
valves pertaining to the proposed improvements before excavation is started. 
The necessary regulation or operation of the valves on existing mains, to allow 
for the connections being made, shall be supervised by the Engineer. Before 
shutting down an existing water main or branch main for a proposed connection, 
prior approval for a specific time and time interval shall be obtained from a 
representative of the Owner. At no time shall an existing main be shut down 
without the Owner's knowledge and permission. 

Excavation to existing water mains shall be carefully made, care being exercised 
not to damage the pipe. The excavation shall not be of excessive size or depth 
beneath the pipe. The sides of the excavation shall be as nearly vertical as 
possible. 

The Contractor shall be responsible for any damage to the existing system and 
any such damage shall be repaired to the satisfaction of the Engineer at the 
Contractor's expense. 

The Contractor shall verify, by field inspection, the necessary sizes, lengths and 
the types of fittings needed for each inter-connection. Typical connections are 
shown on the plans and any modifications or changes shall be subject to the 
approval of the Engineer. The exact length of the proposed water main needed 
for this work shall also be determined by field measurement as required. 

The probing requi red to locate existing mains is not a separate pay item. 

3.8 PIPE ENTERING STRUCTURES 

Ductile iron, steel or PVC pressure pipe, 4-inch diameter or larger, entering 
structure below original earth level, unsupported by original earth for a distance 
of more than six feet (6'), shall be supported by #57 crushed stone. Costs for the 
support shall be included in the unit price for the pipe. 
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3.9 OWNERSHIP OF OLD MATERIALS 

Pipe- Unless otherwise indicated, all existing pipe that is to be abandoned that 
interferes with construction or is easily removed shall become the property of the 
Contractor. All pipe that is not easily removed or not required to be removed as 
a result of the new construction, shall be abandoned in place by this Contractor. 

Pipe Line Fittings and Appurtenances -All pipe line fittings, valves, hydrants and 
other like appurtenances that are removed as a result of new construction shall 
be removed by this Contractor but shall become the property of the Owner. All 
such fittings and appurtenances shall be delivered to a point by the Contractor. 
Said point shall be on the Owner's property and shall be designated by the 
Engineer. 

Other Materials - All other materials or items that are to be removed , 
demolished, or abandoned as a part of this contract shall become the property of 
the Contractor and shall be disposed of by him. 

3.10 THRUST BLOCKS AND ANCHORAGE 

Thrust blocks shall be installed whenever the pipe line changes direction, as at 
tees, bends, crosses, stops, as at a dead end; or at valves. The locations of 
thrust blocks depend on the direction of thrust and type of fitting. Their size and 
type depends on pressure, pipe size, kind of soil, and the type of fitting. Where 
thrusts act upward (as at vertical curves) the weight of the pipe, the water in the 
pipe and the weight of the soil over the pipe should be determined to make 
certain that the total weight is sufficient to resist upward movement. If there is 
not enough soil or if it will not compact over the pipe or it is too soft to resist 
movement, then ballast or concrete may be placed around the pipe in sufficient 
weight and volume to counteract the thrust. Where a fitting is used to make a 
vertical bend , the fitting may be anchored to a concrete thrust block designed to 
key in to undisturbed soil and to have enough weight to resist upward and 
outward thrust, since the newplaced backfill may not have sufficient holding 
power. 

Thrust blocks shall be constructed of not less than Class B concrete conforming 
to KTC Specification 601 and placed between the fitting and the trench wall. It is 
important to place the concrete so it extends to undisturbed (freshly cut) trench 
wall. 

3.11 MAINTENANCE OF FLOW OF DRAINS AND SEWERS 

Adequate provision shall be made for the flow of sewers, drains and water 
courses encountered during construction. Any structures which are disturbed 
shall be satisfactorily restored by the Contractor. 
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3.12 INTERRUPTION OF UTILITY SERVICES 

No valve, switch or other control on any existing utility system shall be operated 
for any purpose by the Contractor without approval of the Engineer and the 
Utility. All consumers affected by such operations shall be notified by the 
Contractor as directed by the Engineer and utility before the operation and 
advised of the probable time when service will be restored . 

3.13 FENCING 

Where water supply line is being constructed in fields where stock is being 
grazed, Contractor shall provide temporary fence as approved by the Engineer 
around open trenches to prevent stock from falling in trenches. Where trenching 
operations should isolate grazing stock from their source of water, Contractor will 
either provide temporary bridging over trench or else provide water for such 
stock. 

Where trench crosses near sound existing corner posts and existing fence is in 
good condition, fence may be taken loose, rolled back and stored until pipe line is 
completed at this point, then replaced by stretching tightly and thoroughly 
stapling. Additional posts will be provided and additional new fence shall be 
provided when it is necessary to place the fence crossed by the water line in a 
condition equal to existing fence before water line was constructed. 

Where it is necessary to cut existing fence, new end posts shall be installed on 
each side of the water line and the old fence thoroughly stapled to these new 
posts before cutting. After pipe line is completed at this point, a new fence of 
galvanized wire (No. 9 gauge with No. 11 filler wires) shall be stretched between 
these new end posts and thoroughly stapled to existing posts and any new 
intermediate posts necessary to provide a good fence. Replacement of fences 
shall be on a replacement in-kind basis, and shall be considered incidental to 
laying of the lines and any additional cost shall be included in the unit price bid 
per lineal foot of pipe. 

3.14 PROTECTION OF ADJACENT LANDSCAPE 

Reasonable care shall be taken during construction of the water lines to avoid 
damage to vegetation. Ornamental shrubbery and tree branches shall be 
temporarily tied back, where appropriate, to minimize damage. Trees which 
receive damage to branches shall be trimmed of those branches to improve the 
appearance of the tree. Tree trunks receiving damage from equipment shall be 
treated with a tree dressing. 

In the course of construction , the Contractor may deflect horizontal alignment of 
the water line to avoid trees and to keep from damaging their roots. The 
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Contractor shall be fully responsible for settling all claims by private property 
owners concerning damage to trees and shrubs. 

3.15 COORDINATION WITH UTILITIES 

The Plans show the general location of existing utilities such information having 
been determined from the utilities. However, such information shall be 
considered general and is not guaranteed by Owner, Engineer or the Utility. 

Prior to construction , the Contractor shall arrange to meet with representatives of 
all utilities, and provide them with his anticipated work schedule. The Contractor 
shall have the utilities make their best determination of utility locations in the 
areas in which he is working. Throughout the progress of the work, such field 
markings of utilities shall be kept current. 

Repairs to any utilities damaged by the Contractor shall normally be performed 
by the utility at the Contractor's expense, unless the Contractor and the utility 
negotiate other understandings and/or procedures. 

3.16 BLASTING AND ROCK EXCAVATION 

The Contractor shall make his own investigation as he deems necessary to 
ascertain the sub-surface conditions to be encountered in the work. 

All blasting operations shall be conducted in accordance with municipal 
ordinances, state and federal laws and Section 9, Explosives, of the "Manual of 
Accident Prevention in Construction" , published by the Associated General 
Contractors of America, Inc. Soil particle velocity shall not exceed limit set by 
Kentucky law. All explosives shall be stored in conformity with said ordinances, 
laws and safety regulations. No blasting shall be done within five feet of any 
water mains, sewer lines, natural or manufactured gas lines, liquid petroleum 
product lines or other utilities. Any damage done by blasting is the responsibility 
of the Contractor and shall be promptly and satisfactorily repaired by him. 

The Contractor shall use delay caps or other approved methods to reduce earth 
vibrations and noise. Mud capping , as defined in the above manual, will not be 
permitted as a method of breaking boulders. No blasting shall be permitted on 
Sundays or after dark. 

Prior to commencing with the work, the Contractor shall, during a preconstruction 
conference with the Owner and the Engineer, state clearly his approach to 
performing the excavations on the project. He shall be familiar with the laws and 
ordinances covering blasting and shall also give consideration to the use of 
hydraulically operated rock breaking devices in lieu of blasting where considered 
necessary. If blasting is not handled in an expert manner at all times, the 
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Engineer reserves the right to suspend blasting and require the work to proceed 
without it. 

Prior to blasting, the Contractor shall make his own detailed preblast survey of 
adjacent walks, curbs, retaining walls, house foundations, etc. to determine 
conditions prior to the work. Such a file of information, including photographs, 
may be certified in such a manner as the Contractor believes necessary since 
this information that may stand in his defense. 

4.0 PAYMENT 

Payment for supplying, transporting and storing pipe, trenching, bedding, pipe 
installation, fittings, thrust-blocking, pipe locating wire and tape, testing, 
backfilling (including flowable fill , if required), disinfection, seeding, crop damage, 
regular stream crossings, clean-up, tie-ins to other structures and other incidental 
items in this section shall be made on the basis of the unit price per lineal foot for 
the type and size of pipe installed. Payment will include all those items not 
specifically covered by another proposal. Pipe will be measured along the 
centerline of the pipe as installed with no deduction for valves and fittings. 
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SECTION 15101 

WATERLINE ACCESSORIES 

1.0 GENERAL 

The Contractor is to supply and install all valves, hydrants, blowoffs and other 
equipment at the locations shown on the plans in complete accordance with 
these specifications. 

2.0 GATE VALVES 

All gate valves shall be the resilient seat-tvpe, iron body, non-rising steam, fully 
bronze mounted, and suitable for working water pressures of not less than 200 
psi for installations on PVC pipe and not less than 250 psi for installations on 01 
pipe. Valves shall be of standard manufacture and of the highest quality both of 
materials and workmanship and shall conform to the latest revision of AWWA C-
509 Standard. Valves shall be furnished with flanged connections for exposed 
piping and push-on or mechanical joint connections for buried service. Gate 
valves shall have a clear water way equal to the nominal diameter, and shall be 
opened by turning counter-clockwise. The operating nut or wheel shall have an 
arrow cast in the middle, indicating the direction of opening. Each valve shall 
have the maker's initials, pressure rating and the year in which manufactured, 
cast on the body. Prior to shipment from the factory each valve shall be tested 
by hydraulic pressure of at least 300 pounds per square inch. The valves shall 
be Mueller or Kennedy brand or approved equal. 

Underground valves shall be nut operated, unless otherwise shown on the plans. 
Valve supplier shall furnish two standard stem iron wrenches for turning nut 
operated valves. All underground valves which have nuts deeper than thirty 
inches (30") below the top of valve box shall have extended stems with nuts 
located within two feet (2') of valve box cap. Buried service valves shall have 
either epoxy-coated or tar-coated exteriors. 

The valve maker is to supply the Engineer, through the bidder, within one week 
after award is made, complete catalogs or other material giving complete details 
and dimensions of valves and accessories. 

Gate valves installed in underground piping systems may be installed in the 
vertical position for sizes to 12-inch. Gate valves 14-inch and larger shall be 
installed in the horizontal position with bevel gear operators unless otherwise 
noted on the drawings. Gear operators shall be the totally enclosed type, oil 
filled and designed for buried and submerged service. Gear housing shall be 
ductile iron. Gears shall be steel. Pinion shafts shall be stainless steel. Shaft 
bearings shall be Teflon with "0 "-Ring bearings. 
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3.0 FIRE HYDRANTS 

3.1 WORK INCLUDED 

Under this Item, the Contractor shall provide all labor, tools, equipment and 
materials to furnish and install hydrants with gate valves as shown on the 
drawing and as directed by the Engineer. 

3.2 MATERIALS 

All fire hydrants shall have a six inch bell connection , shall have two hose outlets 
and one pumper connection, shall be designed for 250 pounds working pressure 
or 300 pounds hydrostatic pressure and shall conform to the latest specifications 
of the AWWA C502. All working parts shall be bronze. Both hose outlets shall 
be 2 1/2 inch with NST threads and the pumper outlet shall be 4 1/2 inch with 
NST thread. Hydrants shall be designed so that no water will be lost when they 
are broken off and so they can be repaired with a repair kit. Design, materials, 
and workmanship shall be similar and equal to the latest stock pattern ordinarily 
produced by the manufacturer. Length of barrel shall be such to provide a 3 1/2 
foot bury depth. Working drawings and full description of hydrants shall be 
submitted to the Engineer before ordering. All hydrants shall have a 5 1/4 inch 
valve opening against pressure. The hydrants shall be Mueller or Kennedy 
brand or approved equal. All hydrant extensions will be the responsibility of the 
Contractor. 

3.3 PAINT 

Hydrants shall be painted one coat of red paint and two finish coats of approved 
paint of color directed by the Engineer. All hydrants are to receive the final coat 
of paint after field installation. 

3.4 INSTALLATION 

Hydrants shall be set at such elevations that the connecting pipe will have the 
same depth of cover as the distribution main. The back of the hydrant opposite 
the pipe connection shall be firmly wedged against one and one-half square feet 
or enough of the vertical face of the trench with concrete to prevent the hydrants 
from blowing off the line. In addition, all fittings, valves and hydrants shall be 
joined by the use of all-thread rods, nuts and "DUC-LUG" offsets as shown on 
the attached drawing to prevent movement of the hydrant. If the character of the 
soil is such, in the opinion of the Engineer, that the hydrant cannot be securely 
wedged, bridle rod collars shall be used which shall be not less than three
fourths inch stock and shall be protected by a coat of acid resistant paint. 

Not less than seven cubic feet of No. 9 stone shall be placed around the base of 
the hydrant to insure drainage. Before the No. 9 stone is placed and before it is 
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backfilled the drain hole shall be inspected and thoroughly cleaned if necessary. 
The backfill around the hydrant shall be thoroughly compacted to the grade line 
in a manner satisfactory to the Engineer. Hydrants shall have the interior 
cleaned of all foreign matter before installation. 

All hydrants will be installed with the pumper connection facing the main access 
road or as directed by the Engineer. 

Stuffing boxes shall be tightened and the hydrants shall be inspected in open 
and closed position to see that all parts are in working condition . 

4.0 AIR VALVES 

4.1 AIR RELEASE VALVES 

A valve designed to allow exhaust of small pockets of air from the water main 
while in use shall be installed where shown on the plans or where directed by the 
Engineer. The air release valve shall have a 3/4" iron pipe thread inlet, cast iron 
body construction, bronze trim, with all internal parts of stainless steel. The 
valve shall have a minimum orifice size of 3/32". Valves shall be suitable for a 
working water pressure of 250 PSIG. The air release valve shall be mounted on 
3/4" bronze riser pipe. The riser pipe shall be connected to the water main by 
use of a service clamp and a corporation stop. The riser shall also have a 3/4" 
bronze ball valve with stainless steel handle and be suitable for a 250 PSIG 
working water pressure. Air release valves shall be as manufactured by DeZurik 
Models 65 or 50, or approved equal. 

Air release valves will be installed in the same type of box used for meter 
installation. The box must allow for adequate cover over the pipe at the 
installation. 

In locations where the air release valve can not be placed directly above the 
water main, such as roadway drainage ditches, then a section of service tubing 
shall be used to locate the valve as directed by the Engineer. The service tubing 
shall be installed with a continuous upward slope to eliminate air pockets. 
Additional payment for the tubing shall be made based on the linear foot bid for 
service tubing . Tubing shall also be rodded through the box to support the valve. 
No additional payment will be made for the tubing supports. 

5.0 VALVE BOXES 

All valves (gate, air release, check, etc.) installed underground shall be installed 
in an approved valve box. Each gate valve shall be installed in a vertical 
position with a valve box. Valve boxes shall be of a cast iron, two or three
piece, slip-type consisting of a base, a center section and a top section with a 
cover marked "water". Where valve box is constructed in a paved area the box 
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shall be a screw type box. The entire assembly shall be adjustable for 
elevation and shall be set vertically and be properly adjusted so that the cover 
will be in the same plane as the finished street surface (no more than 1/2" 
above ground in yards or pastures or 2" in unsodded areas). The assembly 
must provide for the required cover over the pipe at the installation site and 
shall rest on concrete pads as shown in the Standard Details. The Contractor 
shall furnish two valve wrenches for the project. 

6.0 BLOW-OFF ASSEMBLY 

Blow-off assembly shall be installed in accordance with the details and the 
specifications at locations shown on the plans and in other locations as directed 
by the Engineer. The gate valve is included in the unit bid price for blow-off 
assembly. The Contractor should refer to the Standard Details for blow-off 
installation. 

The blowoff pipe from the main to the flush valve shall be connected to the 
main by means of a tee. Do not use a corporation stop for this connection. 
The gate valve included in the blow-off connection shall be a resilient seat gate 
valves in conformance with AWWA C509. 

7.0 TAPPING SLEEVE AND VALVE 

Tapping sleeves shall be as manufactured by Mueller or approved equal, and 
shall be rated for a minimum working water pressure of 250 psi. Contractor 
shall ascertain the type and size of pipe to which the connection is to be made 
prior to selection. The valve shall be as specified under section 2.0 of this 
specification. 

8.0 TIE IN CONNECTIONS 

All tie in connections shall include any fittings suitable to make the required 
connection. The fittings shall be mechanical joint, ductile iron type as specified 
in other sections. 

9.0 END CAPS 

All end caps installed to deaden existing lines shall be installed in accordance 
with the details shown on the plans as appropriate. 

10.0 STUB-OUT 

A stub-out shall consist of a gate valve restrained with all-thread to the main 
line. The valve shall be the same size as the main line and be as close to the 
main line as practical. The valve shall be as specified under section 2.0 of this 
specification. A minimum of one joint of pipe shall be laid past the valve with 
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the bell end away from the valve. A cap matching the material and size of the 
pipe shall be placed at the end of the line. 

11.0 PRESSURE REDUCING STATION w/ Low Flow Bypass 

Project Application: 

• Birch Lick PRV Station 

The Pressure Reducing Station shall consist of the Basic Control Valve fitted 
with the appropriate pilots and accessories to reduce the downstream line 
pressure and prevent backflow in the event of loss of upstream pressure. A low 
flow bypass line with direct acting pressure reducing valve shall be provided 
integral to the Control Valve assembly to pass low diurnal flows without chatter in 
the main valve. 

The downstream pressure shall be controlled by a mechanical pilot valve 
manually adjusted to maintain the selected downstream pressure under all 
upstream pressure conditions. Backflow shall be prevented by pilot check valves 
directing downstream pressure to the bonnet chamber above the diaphragm, 
closing the valve in the event of loss of upstream pressure. 

The pressure reducing low flow bypass shall be provided by a mechanical, direct 
acting pressure reducing valve mounted on the Basic Control Valve and preset 
to flow at approximately five (5) psig higher setting than the main valve opening 
pressure. The low flow bypass shall enable flows down to as low as one (1) 
gallon per minute without main Control Valve seat chatter. Design upstream and 
downstream line pressures shall be as shown and specified in the Contract 
Documents, or as otherwise provided by the Engineer. 

The Pressure Reducing Valve, with Low Flow Bypass, shall be a Singer Model 
S1 06-PR-48, or approved equal. 

12.0 SOLENOID CONTROL VALVE 

Project Applications: 

• Gray Hawk Solenoid Valve 

The Solenoid Control Valve shall consist of the Basic Control Valve fitted with the 
appropriate electric solenoid pilot valve and accessories to fully open and fully 
close the Control Valve upon receipt of a telemetered control signal(s). 

The Solenoid Control Valve shall operate automatically when actuated by level 
control signal(s) transmitted from the existing Gray Hawk water storage tank. 
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The Control Valve shall fully open at the preset low water level in the storage 
tank and shall fully close at the preset high water level in the tank. 

The solenoid pilot valve shall be a two-way normally closed valve, energized to 
open the pilot valve and close the main Control Valve, with a 120VAC/ 60Hz 
solenoid coil. The Control Valve shall open and close fully in response to 
energizing and de-energizing of the solenoid pilot. Power failure shall result in 
an open Control Valve. 

The Solenoid Control Valve shall be designed to provide position monitoring 
(open-closed) and manual control remotely by SCADA signal and shall be 
compatible with new and existing telemetry equipment. 

The Solenoid Control Valve shall be a Singer Model S1 06-SC, or approved 
equal. 

13.0 MASTER METER STATION 

Project Application: 

• Master Meter Station 

13.1 RELATED WORK 

A. Section 03400 - PRECAST CONCRETE 
B. Section 05004 - LADDERS 
C. Section 05005 - METAL ACCESS HATCH 
D. Section 11210- BOOSTER PUMP STATION 
E. Section 15100- WATERLINES 
F. Section 15101- WATERLINE ACCESSORIES 
G. Section 15104 - MASTER METER ACCESSORIES 
H. DIVISION 16: ELECTRICAL 

13.2 WORK INCLUDED 

The Contractor shall furnish and install the 4-inch electromagnetic flow meter, 
referenced in Section 1121 0 - Booster Pump Station, in a reinforced concrete 
manhole (vault) in a new water main at the location(s) shown and specified in the 
Contract Documents. The meter will measure all water main flow. The Work shall 
include all excavation, backfilling, vault placement including access hatch, piping, 
electrical work, and any other ancillary work necessary to produce a functioning 
flow measurement system. 
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14.0 MEASUREMENT AND PAYMENT 

Payment for the pressure reducing station shall include all work and materials 
necessary for a complete and working installation at the unit bid price. All 
valves, tapping sleeve and valves, tie-in connections, and fire hydrants or blow
off assemblies shall be included in the unit price bid for the pump station. 
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SECTION 15102 

SPECIAL ITEMS OF CONSTRUCTION 

1.0 GENERAL 

These specifications govern special crossings, installations and construction 
procedures required to deal with unusual construction items or special 
requirements of governing agencies. 

2.0 STATE HIGHWAY CROSSINGS 

In all cases, these crossings will be made in compliance with the requirements of 
the State Highway Department. Such requirements will normally be described by 
the appropriate District Highway Office. In general , unless otherwise shown on 
the plans or directed otherwise by the ENGINEER, the crossing of all State 
Highways shall be accomplished by boring under the roadway. In addition, the 
crossing of service lines 1-1/2 inches and greater under rigid and flexible 
surfaced paved roads shall be accomplished by boring and jacking a casing pipe 
under said roadway. In certain cases, as shown on the plans, service lines of all 
sizes wi ll require casing pipe installed with the crossing. 

2.1 OPEN TRENCH CROSSINGS 

The trench shall be excavated to a minimum width that will allow the pipe instal
lation. The trench walls shall be kept as nearly vertical as possible. The 
minimum specified cover above the pipe shall be maintained . The 
Miscellaneous Detail Drawings show the requirements for open trench crossings. 

The backfill in the trench under any roads, driveways, or parking areas where the 
open trench method is used shall be of the type shown in the Miscellaneous 
Details and shall be deposited and compacted in uniform layers not to exceed 
the depth shown in the Miscellaneous Details. 

The surface of the road, driveway, or parking area shall be replaced with the 
same type of material as specified under pavement replacement. 

2.2 BORING AND JACKING 

The work is herein defined as the operations in which both the boring by auger 
and the jacking of the casing pipe are done mechanically and in which the 
diameter of the casing pipe is too small to permit hand working at the heading of 
the casing pipe. Two basic methods are; (1) pushing the casing pipe into the fill 
or earth simultaneously as the boring auger drills out the ground; and (2) drilling 
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the hole through the fill or earth and pushing the casing or carrying pipe into the 
hole after the drill auger has completed the bore. 

A suitable approach trench shall be opened adjacent to the slope of the 
embankment, or adjacent to point of bored and jacked section as shown on the 
plans. The approach trench shall be long enough to accommodate the selected 
working room. Guide timbers or rails for keeping the casing pipe on line and 
grade shall be accurately set and maintained in the bottom of the approach 
trench and with heavy timber back-stop supports installed at the rear of the 
approach trench to adequately take thrust of the jacks without any movement or 
distortion. It is paramount to the securing of acceptable tolerance limits of 
workmanship in the boring and jacking operation that extreme care be taken in 
the setting of all guides, rails and jacks to the end that the casing pipe in final 
position be within the limits of acceptability for the placing and laying of the 
carrier pipe. The minimum cover of forty-two inches (42") under the roadway 
must be maintained. Additional depth may be required as shown on the plans. 

In general, the diameter, thickness, style, joints and materials selected for casing 
pipe shall be as shown on the plans and shall be considered as "minimum" 
requirements, all subject to prior approval of the Engineer. In all cases, the 
approval for construction by agreement with the private company and/or 
construction permit issued by the State, County, or Municipal agency will be 
required before construction starts. 

Steel casing pipe for road and railroad crossings using the boring and jacking 
method shall be steel, plain end, uncoated and unwrapped, and shall be 
furnished in at least 18-foot lengths. Steel pipe shall meet the requirements of 
ASTM Specification A-120 and AWWA C200. Pipes up to and including 4 
inches in diameter shall be Schedule 40. Pipe larger than 4 inches shall have a 
wall thickness equal to or greater than 0.312 inches under railroads and 0.250 
for all other uses. The inside diameter of all casing pipes shall be a minimum of 
four (4") inches greater than the largest outside diameter of the carrier pipe, joint 
or coupling. 

The steel casing pipe shall be bored and/or jacked in place at the locations as 
shown on the plans or as directed by the Engineer. All joints between lengths 
shall be solidly welded with a smooth nonobstructing joint inside. Any field 
welding shall be performed by a certified welder and shall be in accordance with 
AWWA C206. The casing pipe may be extended beyond the boring limits by 
open trenching as shown in the Standard Details. This would apply when the 
casing is required from right-of-way to right-of-way or ditch line to ditch line. 
Open trenching at jacked or bored locations will be allowed no closer than 3 feet 
from edge of pavement. 

Positioning guides (insulators) shall be utilized on all carrier pipe which is within 
the casing pipe. Positioning shall be accomplished by the use of prebuilt 
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spacers such as those manufactured by CALPICO or an approved equal. The 
Contractor shall submit the type of position guide proposed for use for the 
approval of the Engineer. Spacing of the positioning guides shall be in 
accordance with the Standard Drawings. 

The ends of the casing pipe shall be plugged and made watertight in a manner 
acceptable to the Engineer prior to backfilling . Casing seals as manufactured by 
Pipeline Seal & Insulator, Inc. (PSI) , Advance Products & Systems, Inc. (APS) or 
equal shall be used. 

Where road crossings are made using plastic pipe or copper, the location of 
joints under the roadway should be avoided by using lengths of adequate 
dimension for the crossing. This principle also applies to other types of pipe 
where sufficiently long lengths are available. 

3.0 RAILROAD CROSSINGS 

At all railroad crossings, cover pipe (casing) for water lines (carrier pipe) shall be 
jacked or pushed beneath tracks and the carrier pipe jointed and pushed through 
the cover pipe. Detailed drawings of railroad crossings including the length of 
casing and depth below track are shown in the plans. Contractor shall obtain 
and pay for services of a representative of the railroad to direct the Contractor's 
operations while on the railroad property when required by the railroad . 

4.0 STREAM CROSSINGS 

4.1 NO-FLOW CONDITION 

Where required on the plans or instructed by the Engineer, the Contractor shall 
construct a special creek crossing as shown in the Miscellaneous Detail 
Drawings. Crossings shall be scheduled for construction in times of no flow or 
very low flow, if practicable, otherwise the stream shall be directional bored . 
Concrete shall not be placed under water and Contractor shall provide suitable 
pumps to keep water out of trench excavation during stream crossing 
construction. Special creek crossings shall be designated as Type A or Type B 
as contained in the Miscellaneous Detail Drawings. 

4.2 NORMAL EARTHEN STREAM CROSSING 

Where the stream crossing is made in earth or other beds which are stable (no 
casing or anchorage required) , then the pipe will be laid in a narrow trench at the 
depth specified in the Miscellaneous Details to maintain the required cover 
between pipe and stream bed . Initial backfill will be mechanically compacted . 
Trench backfill in any stream crossing area from one foot (1 ') above the top of 
the pipe shall consist of trench excavated rock, if available. No extra payment 
will be made above normal construction for this type of creek crossing. 
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4.3 BLUE LINE STREAM CROSSINGS 

All crossing of streams that appear as a blue line on a USGS 7.5 minute 
topographical map shall be accomplished in accordance with: 

GENERAL CERTIFICATION 
NATIONWIDE PERMIT #12 
UTILITY LINE BACKFILL AND BEDDING 

This document is bound in back of the specifications. The Contractor shall read , 
understand and comply with the requirements and procedures. 

Stream size, for purposes of this specification, is differentiated as large or small. 
A stream is classified as small when the distance across the stream channel at 
top of banks is 15 L.F. or less. A stream is classified as large when this 
measurement is greater than 15 L.F. 

It is the intent of the plans to identify a stream crossing at each blue line stream. 
Small stream crossings may frequently be accomplished by trenching when the 
stream is in a no-flow condition. If the stream is in a flow condition , irregardless 
of the size classification, the crossing shall be accomplished by directional boring 
or other method that complies with the General Certification and is approved by 
the Engineer. Specific details for stream crossings are contained in the 
Miscellaneous Detai l Drawings. 

See Section 15 for Basis of Payment. 

4.4 BYPASS TEST METER 

At locations as indicated on the plans, where a new creek crossing is installed, a 
bypass test meter shall be installed. The meter shall be installed as a normal 
water meter with taps on each side of a valve, as shown in the Miscellaneous 
Detail Drawings. 

5.0 RIVER OR LAKE CROSSINGS 

Crossings in rivers or lakes where the pipe cannot be laid in a trench shall 
normally be made with ductile iron pipe having ball and socket joints or 
polyethylene pipe or directional bored as indicated on the Drawings. Details for 
any required installations of this type including pipe required ; number, size and 
location of anchors; and , installation technique are shown in the plans and 
Miscellaneous Detail Drawings. See Section 15100 for installation requirements. 

6.0 BRIDGE CROSSINGS 

Wherever possible bridges will not be utilized for stream crossings. However, 
where it is necessary for the water line to be attached to bridges, the pipe shall 
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be securely fastened to bridge stringers or beams using supports as 
dimensioned and located in the plans. The carrier pipe shall be insulated with 
Vermiculite or other approved material to prevent freezing. Expansion joints to 
allow for movement of the bridge will be required as shown on the plans. 

7.0 FREE BORE 

7.1 WORK INCLUDED 

Under this item, the Contractor shall provide all labor, tools, equipment and 
materials to install the free bore at all bituminous and concrete driveways and/or 
county road unless otherwise directed by the Engineer. 

7.2 INSTALLATION 

The Contractor shall provide a jacking pit and bore through the earth at the 
proper line and grade. The augured hole shall be as small as practical to allow 
the carrier pipe to pass through . 

This bid item does not apply to service tubing . 

7.3 MEASUREMENT AND PAYMENT 

The unit price bid per linear foot for free boring, as measured from edge of 
pavement to edge of pavement, regardless of size of bore, shall constitute full 
compensation for the work specified. 

8.0 WATER LINE AND SEWER LINE SEPARATION 

8.1 GENERAL 

Wherever sewer lines cross, or are adjacent to, each other, special precautions 
shall be taken . 

8.2 PARALLEL WATER AND SEWER LINES 

Water lines must, if possible, be located a minimum lateral distance of 10 feet 
from any existing or future sewer lines measured from outside diameters. Where 
water lines and sewer lines must be placed in the same trench, the water line 
must be located on a shelf, 2 feet above and 2 feet to the side of the sewer line. 
Whenever this condition cannot be met, and upon direction from the Engineer, 
the water line shall be uncovered and encased with concrete per the standard 
encasement detail. 
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8.3 CROSSING WATER AND SEWER LINES 

Wherever sewer lines and water lines cross, it is desirable, if practical, that the 
sewer line be at least 24 inches below the water line. 

Where it is not practical to provide such a separation , care shall be taken to 
ascertain that the existing water line or existing sewer line is in good sound 
condition and that no evidence of joint leakage is known in that vicinity. If any 
such evidence does exist, the existing line shall be exposed by the Contractor at 
least 10 feet each side of the new pipe crossing, carefully examined and any 
defects positively corrected. The Owner will arrange for examining and 
correcting any defects in the existing lines, but the Contractor shall cooperate in 
every way possible. 

When the water line must be below or less than 2 feet above the sewer line, the 
Contractor shall encase the water line 5 feet in each direction from the crossing 
as directed by the Engineer. This encasement should only be accomplished 
when directed by the Engineer and shall be accomplished in accordance with the 
details shown on the drawings. The encasement is a separate pay item. 

9.0 CLEANUP, SEEDING AND SODDING 

9.1 GENERAL 

Upon completion of the installation of the work, the Contractor shall remove all 
debris and surplus construction materials resulting from the work. The 
Contractor shall fine grade all the disturbed surfaces around the area of the work 
in a uniform and neat manner leaving the construction area in a condition as 
near as possible to the original ground line or to the lines as directed by the 
Engineer. The Contractor shall provide effective cleanup of the work as it 
progresses. Procrastination of cleanup will not be tolerated. 

9.2 ROUGH GRADE WORK AND CLEANUP 

Rough Grade Work and Cleanup (Rough Cleanup) shall be defined to include 
the final backfill and windrowing of the ditch line, disposal of excess excavated 
material, level grading of the disturbed areas adjacent to the ditch line, filling and 
leveling street and driveway cuts, cleaning up and removal of rubbish , repair of 
fences and structures, and any other such work that may be required to result in 
a neat, orderly project area. Rough Cleanup shall be performed as other 
construction progresses and must be completed within one week of the adjacent 
pipeline construction. 

Rough Cleanup is not a separate pay item. The cost for this work shall be 
included in the unit bid price for water lines. If Rough Cleanup is not performed 
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as specified , the Owner, after notification to the Contractor, will refuse payment 
for additional pipeline installation until the Rough Cleanup is accomplished. 

9.3 FINAL CLEANUP 

Final cleanup, grade work and seeding shall be performed on each line when 
backfilled trenches have had adequate time to settle, but at least within 30 days 
from the date each line is constructed. Final grade work and seeding on 
Kentucky Transportation Cabinet rights-of-way shall be done in accordance with 
said Cabinet's specifications and the permit granted to the Owner specifically for 
this project. 

Where work was performed on private property in lawns, earth of good quality, 
free from rock shall be spread over the disturbed area and graded and 
compacted to match adjacent ground contours. The graded and seed bed area 
shall be prepared with a power landscape rake and further hand raked if 
necessary, until smooth and free from rock, potholes, and bumps. The disturbed 
area shall then be seeded with the seed variety used on the original lawn (e.g., a 
bluegrass lawn shall be reseeded with bluegrass seed). In the case of no 
preference by the Owner, the mixture of grasses shall consist of one-third (1/3) 
Rye grass, one-third (1/3) Kentucky Fescue and one-third (1/3) Kentucky 
Bluegrass by weight and shall be applied in accordance with the supplier's 
recommendations. The area shall be fertilized with 12-12-12 fertilizer applied at 
a rate of 6 pounds per 1,000 square feet of area. After the seed and fertilizer 
have been applied , the Contractor shall then lightly cover the seed by use of a 
drag or other approved device. The seeded area shall then be covered with 
clean straw to a depth of approximately one (1) inch. 

Where work was performed on private property and not in lawns the trench line 
shall be graded and filled if necessary to match adjacent contours. All rock 
larger than 1-1/2" in diameter shall be removed from the disturbed area. In 
general, pasture and fallow land shall be fertilized and seeded with Kentucky 31 
Fescue and plowed fields shall be left unseeded, however, the desire of each 
property owner shall govern regarding seeding. The entire pipeline length that is 
seeded shall be strawed. 

In all cases on private property the rate of seed and fertilizer application shall be 
that recommended by the material supplier or the University of Kentucky 
Cooperative Extension Service for new plantings of the variety of grass seed 
used. If the trench line settles following final grade work or if grass seed fails to 
germinate within a reasonable time, the Contractor shall regrade or reseed the 
area in question as specified above and as directed by the Engineer. 

Final cleanup will not constitute a separate pay item. 
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10.0 PAVEMENT AND OTHER STRUCTURE REPLACEMENT 

The Contractor shall replace all pavement cut or disturbed, with pavement similar 
in all respects to existing pavement in accordance with the Standard Details and 
at those locations approved by the Engineer. Every effort shall be made to avoid 
cutting the pavement. In restoring pavement, new pavement is required, except 
that granite paving blocks, sound brick or sound asphalt paving blocks may be 
reused . No permanent paving shall be placed within thirty (30) days after the 
backfilling has been completed . All concrete and asphalt paving materials shall 
be in conformance with the Miscellaneous Details shown in the plans. The 
pipeline trench through all paved areas (parking lots, driveways, roads, etc.) shall 
be fully backfilled with crushed stone. 

10.1 CLASSIFICATIONS OF PAYMENTS 

A. Concrete Pavement Replacement - This pavement replacement shall 
be Portland cement concrete construction in accordance with the 
requirements shown in the Standard Details. It shall include all 
pavement replacement on concrete surfaced roads, concrete 
driveways, concrete sidewalks and concrete parking areas, both public 
and private. 

B. Heavy-Duty Bituminous Pavement Replacement - This type of asphalt 
pavement replacement shall be bituminous concrete surface over 
concrete base in accordance with the details. This type of pavement 
replacement shall be used on all heavily trafficked roads having an 
existing pavement greater than 2", whether public or private, or in 
other locations as directed by the Engineer. 

C. Light-Duty Bituminous Pavement Replacement - This type of 
pavement replacement shall be bituminous concrete constructed in 
accordance with the details. This item shall include all light-duty 
bituminous concrete roadways, bituminous driveways and bituminous 
parking lots, both public and private. 

D. Crushed Stone Surface Replacement - This type of surface 
replacement shall include all graveled roadways, driveways, parking 
areas, or other gravel surfaced areas, both private and public. This 
type of surfacing may also be required as a base course for other 
pavement replacement. 

1 0.2 MATERIALS 

The crushed stone backfill as noted on the drawings shall be dense graded 
aggregate per Kentucky Department of Highways Specifications or as noted on 
the Drawings. The Contractor shall continuously be responsible for the 
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maintenance of the aggregate and the surface of the trenches until the pavement 
replacement is completed . 

Portland cement concrete for pavement replacement shall contain a minimum of 
6 sacks of cement per cubic yard , the maximum free water content shall be 6 
gallons per sack of cement, the slump shall be between 2 and 4 inches, and the 
concrete shall have minimum 28-day compression strength of at least 3,500 PSI. 
Cement, aggregate and water shall be described in these specifications for Class 
"A" concrete. A set of cylinders shall be made and tested for each 25 cubic 
yards of concrete placed, or fraction thereof, to supply representative sampling 
and testing of the concrete, upon the direction of the Engineer. The Contractor 
shall produce a broomed, or burlaped uniformly smooth and nonskid surface, 
consistent with the existing pavement. 

Bituminous materials and mixes shall be consistent with the recommended 
practice of the asphalt institute and it shall conform to the requirements of the 
Kentucky Department of Highways for prime coat and Class 1 bituminous 
concrete. The bituminous concrete shall consist of a binder or base course and 
a surface course. 

10.3 INSTALLATION OF PAVEMENT REPLACEMENT 

The Contractor shall cut back the surfacing adjacent to the trench for 12 inches 
on both sides of the trench and shall cut down the dense graded aggregate he 
has placed to a depth required for either type of pavement replacement. The 
resulting surface shall be rolled to yield a smooth , dense surface and a uniform 
depth. 

The concrete shall be placed in accordance with standard practice, with the 
welded wire mesh if required in proper position and thoroughly vibrated into 
place. The Contractor shall produce a surface consistent with the existing 
pavement. The Contractor shall apply a liquid curing component, sprayed on the 
surface of the concrete, and shall provide adequate protection to the pavement 
until it has set. 

For bituminous concrete, the Contractor shall clean and broom the prepared 
surface, then apply the prime coat at the rate of 0.20 to 0.25 gallons per square 
yard, with a pressure distributor or approved pressure spray method. When the 
prime coat has become tacky but not dry and hard, the bituminous binder 
course, or base course, whichever applies, shall be placed and compacted. The 
Contractor shall then apply the surface course. It is recommended , but not 
required, that the base course remain in place for approximately one week 
before placing the surface course. The finished course shall be compacted and 
the completed surface shall match the grades and slopes of the adjacent existing 
surfacing and be free of offsets, depressions, raised places and all other 
irregular surfaces. 
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10.4 SEASONAL AND WEATHER LIMITATIONS FOR PAVEMENT 
REPLACEMENT 

In the event the progress and scheduling of the work is such that the bituminous 
pavement replacement would occur in the winter months, during adverse cold 
weather and/or during such times the asphalt plants are not in operation , then 
the final pavement replacement shall be postponed until favorable weather 
occurs in the spring and the asphalt plants resume normal operations. No 
bituminous concrete shall be laid when the temperature is below 400F. except by 
written permission of the Engineer. 

Concrete pavement shall not be placed when the temperature is such that the 
pavement placed will freeze before it has had adequate time to set and shall be 
placed in conformance with the temperature conditions approved by the 
Engineer. 

The Contractor shall be responsible for replacement of pavement which he has 
placed which has been damaged by cold weather or freezing without additional 
compensation. 

In the meantime, the Contractor will be required to maintain the temporary 
surfacing until the permanent pavement is placed. Such labor, materials and 
equipment as is required for temporary maintenance of the streets, roadways 
and driveways shall be provided at the Contractor's expense and is not a pay 
item. The Contractor will be required to use a cold mix asphaltic concrete as a 
temporary surface for trenches under heavy traffic use. 

10.5 GUARANTEE 

The one year guarantee as specified in the contract documents is also 
applicable to trench settlement and pavement replacement. 

11.0 SIDEWALK AND DRIVEWAY REPLACEMENT 

Sidewalks and driveways will be replaced if damaged by the Contractor in any 
way. Payment will be made for those pavements necessarily damaged by the 
line installation in accordance with the Standard Details. No pavements are to 
be replaced over a backfilled trench for at least 30 days after filling . Pavements 
damaged otherwise are to be replaced immediately at the Contractor's expense. 

Materials and dimensions are to be at least equal to existing pavement and are 
to conform with the Standard Details. 
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12.0 PAYMENT FOR WATER 

All water used from the Utility shall be metered with meters supplied by the 
Contractor. The Contractor shall pay for such water monthly at the rates 
published by the water utility. Unmetered water lost through water line breakage 
shall also be paid at the rates published by the water utility. The quantity lost 
shall be computed on the basis of a discharge velocity of 7 feet/second, the 
diameter of the line, and the estimate duration of free uncontrolled discharge. 

13.0 FINAL CLEAN-UP 

The Contractor shall provide effective cleanup of the work as it progresses. 
Procrastination of cleanup will not be tolerated . At the time of final inspection, no 
trenches shall show any undue evidence of the previous construction . All areas 
shall be left free of ruts due to construction equipment and shall have a clean 
and neat appearance without rubble or debris. The areas shall not be mounded 
up and shall be completely restored , and all yards and fields shall be reseeded 
so land may be cultivated , mowed, etc. Straw and fertilizer shall accompany the 
seeding. If necessary to hasten proper restoration of terraces, principally along 
ditch lines, the Contractor shall sod such areas at the Engineer's direction. For 
all line segments, final cleanup shall be performed within 30 days from day of 
installation. 

14.0 PROTECTION OF ADJACENT LANDSCAPE 

Reasonable care shall be taken during construction of the water lines to avoid 
damage to vegetation . Ornamental shrubbery and tree branches shall be 
temporarily tied back, where appropriate, to minimize damage. Trees which 
receive damage to branches shall be trimmed of those branches to improve the 
appearance of the tree. Tree trunks receiving damage from equipment shall be 
treated with a tree dressing. 

In the course of construction, the Contractor may deflect horizontal alignment of 
the water line to avoid trees and to keep from damaging their roots. The 
Contractor shall be fully responsible for settling all claims by private property 
owners concerning damage to trees and shrubs. 

15.0 PAYMENT 

Casing pipe wi ll be paid according to the unit bid price for boring or open cutting , 
as appropriate. The price shall include, as necessary, the cost of the casing 
pipe, the cost of boring or cutting , and the cost of special requirements for the 
road or railroad crossing . Carrier pipe will be paid according to Section 15100. 
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The unit price bid per linear foot for free boring, as measured from edge of 
pavement to edge of pavement, regardless of size of bore, shall constitute full 
compensation for the work specified. 

Payment for special creek crossings will be at the unit price bid per linear foot for 
that item and shall include encasement pipe, crushed stone, concrete, solid rock 
excavation and all other work necessary for a satisfactory installation. The 
carrier pipe installed in the casing shall be paid separately under the unit price 
bid for pipe installed. 

Payment for Bypass Test Meter or Leak Detection Test Meter shall include a 
meter setting (5/8" x %") and taps on both sides of a gate valve. The gate valve, 
sized for the line, is a separate pay item , covered in Section 15110. 

Additional costs for normal earth creek crossings shall be included in the unit 
price bid for pipe installation and no special payment will be made for these 
crossings. 

Payment for asphalt and concrete pavement replacement will not be based on 
the quantities purchased by the Contractor. Payment for surfacing will be paid 
on the basis of linear feet installed in accordance with the Standard Drawings 
with a maximum width of pipe diameter plus twenty-four inches (24"). Crushed 
stone sub-grade under paving shall be included in paving price and not paid for 
separately. Any additional cost estimated by the Contractor must be included in 
the cost of pipe in place. 

Sidewalk /driveway crossings when included as a bid item shall include the extra 
cost of free-boring or the removal and disposal of existing pavement and 
replacement with new construction . Payment for pavement replacement will be 
on the basis of linear feet installed. Width for payment for a standard trench 
crossing is shown in the Standard Details. When sidewalk/driveway crossings or 
replacement are not included as a bid item, their costs shall be considered 
subsidiary to the bid for pipe installation. 

Where required by the Special Provisions or the Bid Proposal, the cost of 
pavement replacement, boring, crossings of all types and other incidental 
construction shall be included in the unit price bid for pipe line installation and 
shall comprise total compensation for all such work. 

All clean-up associated with installing water lines is incidental to the cost of 
installing the water lines. There is no separate pay item for clean-up. 
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SECTION 15103 

PRESSURE TESTING AND STERILIZATION 

1.0 TESTING 

1.01 After the pipe has been laid, all newly laid pipe or any valved section 
thereof shall be subjected to a hydrostatic pressure test of at least 1.5 times the 
working pressure at the point of testing, but in no case less than that required by 
other Sections herein. In addition, a leakage test shall be conducted 
concurrently with the pressure test. 

1.02 PRESSURETEST 

A. Test pressure shall: 

1. Not be less than 1.25 times the working pressure at the highest 
point along the test section. 

2. Not exceed pipe or thrust restraint design pressures at the lowest 
point along the test section. 

3. Be of at least six (6) hour duration unless otherwise stipulated by 
Owner. 

4. Not vary by more than plus or minus 5 psi. 
5. Not exceed twice the rated pressure of the valves or hydrants when 

the pressure of the test section includes closed gate valves or 
hydrants. 

6. Not exceed the rated pressure of resilient seat butterfly valves 
when used. 

B. Each valved section of pipe shall be filled with water slowly and the 
specified test pressure, based on the elevation of the lowest point of 
the line or section under test and corrected to the elevation of the test 
gauge, shall be applied by means of a pump connected to the pipe in 
a manner satisfactory to the Engineer. 

C. Before applying the specified test pressure, air shall be expelled 
completely from the pipe, valves, and hydrants. If permanent air vents 
are not located at all high points, the contractor shall install corporation 
cocks at such points so that the air can be expelled as the line is filled 
with water. After all the air has been expelled, the corporation cocks 
shall be closed and the test pressure applied. At the conclusion of the 
pressure test, the corporation cocks shall be removed and plugged , or 
left in place at the discretion of the Engineer. 
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D. All exposed pipe, fittings, valves, hydrants, and joints shall be 
examined carefully during the test. Any damage or defective pipe, 
fittings, valves, hydrants or other appurtenances that are discovered 
during or following the pressure test shall be repaired or replaced with 
sound equipment and materials, and the test shall be repeated until all 
test results are satisfactory in the opinion of the Engineer. 

1.03 LEAKAGE TESTING 

A Leakage shall be defined as the quantity of water that must be 
supplied into the newly laid pipe, or any valved section thereof, to 
maintain pressure within 5 psi of the specified test pressure after the 
air in the pipel ine has been expelled and the pipe has been filled with 
water. 

B. No pipe installation will be accepted if the leakage is greater than that 
determined by the following formula: 

L = ND(P exp 1/2)/133,200 

in which L is the allowable leakage, in gallons per hour; N is the length 
of pipeline tested in feet; D is the nominal diameter of the pipe, in 
inches; and P is the average test pressure during the leakage test, in 
pounds per square inch gauge. 

1. Allowable leakage at various pressures is shown in TABLE K-1. 
2. When testing against closed metal-seated valves, an additional 

leakage per closed valve of 0.0078 gal/hr/in of nominal valve 
size shall be allowed. 

3. When hydrants are in the test section, the test shall be made 
through the open isolation valve and against the closed hydrant 
valve. 

C. Acceptance shall be determined on the basis of allowable leakage. If 
any test of pipe laid discloses leakage greater than that specified in 
Section 1.03.B the Contractor shall, at his own expense, locate and 
repair the defective material until the leakage is within the specified 
allowance. 

All visible leaks are to be repaired regardless of the amount of 
leakage. 

(continued) 
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Table K-1 
Allowable Leakage Per 1,000 Ft. Of Pipeline (GPH) 

Avg. Nominal Pipe Diameter (Inches) 
Test 

Pressure 
2 3 4 6 8 10 12 14 16 psi 

450 0.32 0.48 0.64 0.95 1.27 1.59 1.91 2.23 2.55 
400 0.30 0.45 0.60 0.90 1.20 1.50 1.80 2.10 2.40 
350 0.28 0.42 0.56 0.84 1.12 1.40 1.69 1.97 2.25 
300 0.26 0.39 0.52 0.78 1.04 1.30 1.56 1.82 2.08 
275 0.25 0.37 0.50 0.75 1.00 1.24 1.49 1.74 1.99 
250 0.24 0.36 0.47 0.71 0.95 1.19 1.42 1.66 1.90 
225 0.23 0.34 0.45 0.68 0.90 1.13 1.35 1.58 1.80 
200 0.21 0.32 0.43 0.64 0.85 1.06 1.28 1.48 1.70 
175 0.20 0.30 0.40 0.59 0.80 0.99 1.19 1.39 1.59 
150 0.19 0.28 0.37 0.55 0.74 0.92 1.10 1.29 1.47 
125 0.17 0.25 0.34 0.50 0.67 0.84 0.01 1.18 1.34 
100 0.15 0.23 0.30 0.45 0.60 0.75 0.90 1.05 1.20 

Avg. Nominal Pipe Diameter (Inches) 
Test 

Pressure 
18 20 24 30 36 42 48 54 

psi 
450 2.87 3.18 3.82 4.78 5.73 6.69 7.65 8.60 
400 2.70 3.00 3.60 4.50 5.41 6.31 7.21 8.11 
350 2.53 2.81 3.37 4.21 5.06 5.90 6.74 7.58 
300 2.34 2.60 3.12 3.90 4.68 5.46 6.24 7.02 
275 2.24 2.49 2.99 3.73 4.48 5.23 5.98 6.72 
250 2.14 2.37 2.85 3.56 4.27 4.99 5.70 6.41 
225 2.03 2.35 2.70 3.38 4.05 4.73 5.41 6.03 
200 1.91 2.12 2.55 3.19 3.82 4.46 5.09 5.73 
175 1.79 1.98 2.38 2.98 3.58 4.17 4.77 5.36 
150 1.66 1.84 2.21 2.76 3.31 3.86 4.41 4.97 
125 1.51 1.68 2.01 2.52 3.02 3.53 4.03 4.53 
100 1.35 1.50 1.80 2.25 2.70 3.15 3.60 4.05 
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2.0 STERILIZATION 

2.01 GENERAL 

It is the intent of this Section to present essential procedures for disinfecting new 
and repaired water mains. This Section is patterned after AWWA C651 . The 
basic procedure comprises: 

A. Preventing contaminating materials from entering the water mains 
during construction or repair and removing by flush ing materials that 
may have entered the water main. 

B. Disinfecting any residual contamination that may remain. 

C. Determining the bacteriologic quality by laboratory test after 
disinfection. 

2.02 PREVENTIVE MEASURES DURING CONSTRUCTION 

A. Precautions shall be taken to protect pipe interiors, fittings, and valves 
against contamination. Pipe delivered for construction shall be strung 
so as to minimize entrance of foreign material. When pipe laying is 
not in progress, for example at the close of the day's Work, all 
openings in the pipe line shall be closed by water tight plugs. Joints of 
all pipe in the trench shall be completed before Work is stopped. If 
water accumulates in the trench , the plugs shall remain in place until 
the trench is dry. 

If dirt that, in the opinion of the Engineer, will not be removed by the 
flushing operation (Section 2.3) enters the pipe, the interior of the pipe 
shall be cleaned and swabbed as necessary, with a five (5%) percent 
hypochlorite disinfecting solution. 

B. Packing Materials and Joints-No contaminated material or any 
material capable of supporting prolific growth of micro-organisms shall 
be used for sealing joints. Packing material shall be handled in such a 
manner as to avoid contamination. Where applicable, packing 
materials must conform to AWWA standards. Packing material for 
cast iron pipe must conform to AWWA C600. Yarning or packing 
material shall consist of molded or tubular rubber rings, rope of 
asbestos or treated paper. Materials such as jute or hemp shall not be 
used. The lubricant used in the installation of sealing gaskets shal l be 
suitable for use in potable water. It shall be delivered to the job in 
enclosed containers and shall be kept clean . 
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2.03 PRELIMINARY FLUSHING 

The main shall be flushed prior to disinfection unless disinfected by the method 
in Section 2.04.8 .1. It is recommended that the flushing velocity be not less than 
2.5 ft/sec. The rate of flow required to produce this velocity in various diameters 
is shown in Table K-2. No site for flushing should be chosen unless it has been 
determined that drainage is adequate at the site. 

Pipe 
Size 
(in) 
4 
6 
8 
10 
12 
14 
16 
18 

Table K-2 
Required Openings To Flush Pipelines 

(40-PSI Residual Pressure) 

Hydrants Required 
Flow Required to Orifice Size Number of Nozzle 
Produce 2.5 fps (in) Hydrants Size (In) 
Velocity (gpm) 

100 15/16 1 2 1/2 
220 1 3/8 1 2 1/2 
390 1 7/8 1 2 1/2 
610 2 5/16 1 2 1/2 
880 2 13/16 1 2 1/2 

1,200 3 1/4 2 2 1/2 
1,565 3 5/8 2 2 1/2 
1,980 4 3/16 2 2 1/2 

2.04 FORM OF CHLORINE FOR DISINFECTION 

The most common forms of chlorine used in the disinfecting solutions are liquid 
chlorine (gas at atmospheric pressure), calcium hypochlorite granules, sodium 
hypochlorite solutions. 

A. Liquid Chlorine 

1. Use: Liquid chlorine shall be used only when suitable equipment is 
available and only under the direct supervision of a person familiar 
with the physiological, chemical, and physical properties of this 
element and who is properly trained and equipped to handle any 
emergency that may arise. Introduction of chlorine-gas directly 
from the supply cyl inder is unsafe and shall not be permitted. 

NOTE: The preferred equipment consists of a solution fed 
chlorinator in combination with a booster pump for injecting the 
chlorine-gas water mixture into the main to be disinfected. Direct 
feed chlorinators are not recommended because their use is limited 
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to situations where the water pressure is lower than the chlorine 
cylinder pressure. 

B. Hypochlorites 

1. Calcium Hypochlorite: Calcium hypochlorite contains seventy 
(70%) percent available chlorine by weight. It is either granular or 
tabular in form . The tablets, 6-8 to the ounce, are designed to 
dissolve slowly in water. Calcium hypochlorite is packaged in 
containers of various types and sizes ranging from small plastic 
bottles to one hundred (1 00) pound drums. 

A chlorine-water solution is prepared by dissolving the granules in 
water in the proportion requisite for the desired concentration. 

2. Sodium Hypochlorite: Sodium hypochlorite is supplied in strengths 
from five and one-quarter (5.25%) to sixteen (16%) percent 
available chlorine. It is packaged in liquid form in glass, rubber, or 
plastic containers ranging in size from one (1) quart bottles to five 
(5) gallon carboys. It may also be purchased in bulk for delivery by 
tank truck. 

The chlorine-water solution is prepared by adding hypochlorite to 
water. Product deterioration must be reckoned with in computing 
the quantity of sodium hypochlorite required for the desired 
concentration . 

3. Application: The hypochlorite solutions shall be applied to the 
water main with a gasoline or electrically powered chemical feed 
pump designed for feeding chlorine solutions. For small 
applications, the solutions may be fed with a hand pump, for 
example, a hydraulic test pump. Feed lines shall be of such 
material and strength as to withstand safely the maximum 
pressures that may be created by the pumps. All connections shall 
be checked for tightness before the hypochlorite solution is applied 
to the main. 

2.05 METHODS OF CHLORINE APPLICATION 

A Continuous Feed Method: This method is suitable for general 
application. 

1. Water from the existing distribution system or other approved 
sources of supply shall be made to flow at a constant, measured 
rate into the newly-laid pipe line. The water shall receive a dose of 
chlorine, also fed at a constant, measured rate. The two rates shall 
be proportioned so that the chlorine concentration in the water in 
the pipe is maintained at a minimum of 50 mg/L available chlorine. 
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To assure that this concentration is maintained, the chlorine 
residual should be measured at regular intervals in accordance with 
the procedures described in the current edition of Standard 
Methods and AWWA M12-Simplified Procedures for Water 
Examination. 

NOTE: In the absence of a meter, the rate may be determined 
either by placing a pitot gauge at the discharge or by measuring the 
time to fill a container of known volume. 

TABLE K-3 gives the amount of chlorine residual required for each 
one hundred (1 00) feet of pipe of various diameters. Solutions of 
one (1 %) percent chlorine may be prepared with sodium 
hypochlorite or calcium hypochlorite. The latter solution requires 
approximately one pound (1 lb.) of calcium hypochlorite in eight 
and five tenths (8.5) gallons of .water. 

Table K-3 
Chlorine Required To Produce 50 mg/L Concentration 

In 100 Ft. Of Pipe (By Diameter) 

100 Percent 
1 Percent 

Pipe Size (in) 
Chlorine (lb) 

Chlorine 
Solutions 

(gal) 
4 0.027 0.33 
6 0.061 0.73 
8 0.108 1.30 

10 0.170 2.04 
12 0.240 2.88 

2. During the application of the chlorine, valves shall be manipulated 
to prevent the treatment dosage from flowing back into the line 
supplying the water. Chlorine application shall not cease until the 
entire main is filled with the chlorine solution. The chlorinated 
water shall be retained in the main for ·at least twenty-four (24) 
hours during which time all valves and hydrants in the section 
treated shall be operated in order to disinfect the appurtenances. 
At the end of this twenty-four (24) hour period, the treated water 
shall contain no less than 25 mg/L chlorine throughout the length of 
the main. 

B. Slug Method: This method is suitable for use with mains of large 
diameter for which, because of the volumes of water involved, the 
continuous feed method is not practical. 
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1. Water from the existing distribution system or other approved 
source of supply shall be made to flow at a constant, measured 
rate (see section 2.5.1.1) into the newly laid pipe line. The water 
shall receive a dose of chlorine also fed at a constant, measured 
rate. The two rates shall be proportioned so that the concentration 
in the water entering the pipe line is maintained at no less than 300 
mg/L. The chlorine shall be applied continuously and for a 
sufficient period to develop a solid column or "slug" of chlorinated 
water that will, as it passes along the line, expose all interior 
surfaces to a concentration of at least 300 mg/L for at least three 
(3) hours. The application shall be checked at a tap near the 
upstream end of the line by chlorine residual measurements. 

2. As the chlorinated water flows past tees and crosses, related 
valves and hydrants shall be operated as to disinfect 
appurtenances. 

2.06 FINAL FLUSHING 

After the applicable retention period , the heavily chlorinated water shall be 
flushed from the main until the chlorine concentration in the water leaving the 
main is no higher than that generally prevailing in the system , or less than 1 
mg/L. Chlorine residual determination shall be made to ascertain that the heavily 
chlorinated water has been removed from the pipe line. 

2.07 BACTERIOLOGIC TESTS 

1. After final flushing, and before the water main is placed in service, a 
sample or samples shall be collected from the end of the line and 
tested for bacteriologic quality and shall show the absence of 
coliform organisms. If the number and frequency of samples is not 
prescribed by the public health authority having jurisdiction, at least 
one (1) sample shall be collected from chlorinated supplies where a 
chlorine residual is maintained throughout the new main. From 
unchlorinated supplies at least two (2) samples shall be collected at 
least twenty-four (24) hours apart. 

2. Samples for bacteriologic analysis shall be collected in sterile 
bottles treated with sodium thiosulphate. No hose or fire hydrant 
shall be used in collection of samples. A suggested sampling tap 
consists of a standard corporation cock installed in the main with a 
copper tube gooseneck assembly. After samples have been 
collected , the gooseneck assembly may be removed , and reta ined 
for future use. 

2.08 REPETITION OF PROCEDURE 

If the initial disinfection fails to produce satisfactory samples, disinfection shall be 
repeated until satisfactory samples have been obtained. The tablet method 
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cannot be used in these subsequent disinfections. When the sample tests 
indicate that disinfection has been effective, the main may be placed in service. 

2.09 PROCEDURE AFTER CUTTING INTO OR REPAIRING EXISTING MAINS 

The procedures outlined in this Section apply primarily when mains are wholly or 
partially dewatered. Leaks or breaks that are repaired with clamping devices 
while the mains remain full of water under pressure present little danger of 
contamination and require no disinfection. 

A. Trench "Treatment": When an old line is opened, either by accident or 
by design, the excavation will likely be wet and may be badly 
contaminated from nearby sewers. Liberal quantities of hypochlorite 
applied to open trench areas will lessen the danger from such 
pollution. Tablets have the advantage in such a situation because 
they disselve slowly and continue to release hypochlorite as water is 
pumped from the excavation. 

B. Main Disinfection: The following procedure is considered as a 
minimum that may be used. 

1 . Swabbing With Hypochlorite Solution: The interior of all pipe and 
fittings used in making the repair (particularly couplings and tapping 
sleeves) shall be swabbed with a five (5%) percent hypochlorite 
solution before they are installed . 

2. Flushing: Thorough flushing is the most practical means of 
removing contamination introduced during repairs. If valving and 
hydrant locations permit, flushing from both directions is 
recommended. Flushing shall be started as soon as the repairs 
are completed and continued until discolored water is eliminated . 

3. Slug Method: Where practicable, in addition to the procedures of 
section 2.9.2.1, a section of main in which the break is located shall 
be isolated, all service connections shut off, and the section 
flushed and chlorinated as described in section 2.5.2, except that 
the dose may be increased to as much as 500 mg/L, and the 
contact time reduced to as little as one-half (1/2) hour. After 
chlorination , flushing shall be resumed and continued until 
discolored water is eliminated. 

C. Sampling: Bacteriologic samples shall be taken after repairs to 
provide a record by which the effectiveness of the procedures used 
can be determined. If the direction of flow is unknown, samples shall 
be taken on each side of the main break. 
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3.0 PAYMENT 

No separate payment shall be made for testing and sterilization of water.lines. 
Items described in this Section shall be incidental to the cost of installing the 
water line. 

END OF SECTION 15103 
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SECTION 15104 

MASTER METER ACCESSORIES 

1.0 GENERAL 

1.01 WORK INCLUDED 

The Contractor shall furnish and install a sump pump in a reinforced concrete manhole 
(vault) in a new water main at the location(s) shown and specified in the Contract 
Documents and shown on the Engineering Plans. The meter will measure all water main 
flow. The Work shall include all excavation, backfill ing, vault placement including access 
hatch, piping, electrical work, and any other ancillary work necessary to sufficient 
installation in the system. 

1.02 RELATED WORK 

A Section 03400 - PRECAST CONCRETE 

B. Section 05004 - LADDERS 

C. Section 05005- METAL ACCESS HATCH 

D. Section 11210- BOOSTER PUMP STATION 

E. Section 15101 - WATERLINES 

F. INDEX - Division 16: ELECTRICAL 

1.03 SUBMITTALS 

Descriptive literature, data sheets, catalogue literature for the sump pump and the water 
sampling station, connection diagrams for equipment wiring, and a list of spare parts and 
optional equipment, and installation , operation and maintenance instructions shall be 
submitted to the Engineer for review before manufacture. 

2.0 PRODUCTS 

2.01 SUMP PUMP 

A submersible sump pump shall be installed in the chamber sump pit. It shall have 
a heavy duty, oil filled , close-coupled motor, in a cast iron housing and shall 
operate on 1 phase, 60 hertz, 115 volt power. The minimum capacity of the sump 
pump shall be 1200 gallons per hour at 20' total dynamic head. A mercury float 

15104-1 

F:\PROJECTS\2013\201 3077\SPECJFJCATJONS\CONTRACT 1 \Technical\1 5104 - MasterMeterAcc.docx 



switch , capable of operation in the depth of the sump pit, shall control the sump 
pump. The sump pump shall have 1 1/2 inch 80 PVC discharge piping. 

3.0 INSTALLATION 

The Contractor shall follow manufacturer's recommendation for the installation 
requirements for the sump pump and sampling station. After completion of 
installation, the equipment shall be inspected and certified by a representative of 
the manufacturer as being in compliance with the manufacturer's 
recommendations and requirements. After such inspection, the equipment shall 
be given any required adjustment and, when complete, the various items of 
equipment shall be placed into operation under the supervision of the 
manufacturer's representative. All equipment shall be placed into operation in 
accordance with a schedule properly coordinated with the Engineer. Equipment 
manufacturer shall provide a written report covering his find ings and installation 
approval. The report shall include description of all inspections and any 
deficiencies noted and shall be mailed directly to the Engineer. Sump pump and 
sampling station installation, piping, wiring and vault construction shall be provided 
as shown and specified on the Drawings, and elsewhere in these Technical 
Specifications. 

4.0 PAYMENT 

The equipment as described in this Section shall be bid and paid as a lump sum, 
under the master meter station Bid Item, complete and functional. Work to be 
provided and paid for under this Bid Item includes furnishing and installing the 
specified equipment in the master meter station, equipment panel enclosure, 
reinforced concrete meter vault, meter connection pipe and fittings, unclassified 
excavation and pipe removal (if required), electric and control wiring, motor control 
enclosure mounting, calibration and set-up, final cleanup, operations and 
maintenance manuals and Owner instruction, and any and all other incidental 
Work required to complete the installation as shown and specified in the Contract 
Documents. 

END OF SECTION 15104 
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SECTION 15221 

RESTRAINED JOINTS FOR PUSH-ON AND MECHANICAL JOINT 
DUCTILE IRON PIPE, FITTINGS AND VALVES 

1.0 GENERAL 

This section specifies field installed restraints for ductile iron pipe, fittings and valves. 

2.0 FIELD LOCK GASKET RESTRAINTS 

Field Lock Gasket Restraints shall be a boltless, integral restraining system for ductile 
iron push-on joint pipe manufactured with stainless steel locking segments vulcanized 
into the gasket that grip the pipe to prevent joint separation. ANSI/AVWVA CIII/A21 .11 
Standard for Rubber Gasket Joints for Ductile Iron Pressure Pipe and Fittings shall apply. 
The pressure rating shall be 350 psi for 4" - 24" pipe sizes with the stipulation that the 
pressure rating does not exceed the pressure rating of the pipe in which it is installed. 
The assembly of the gaskets shall be in strict accordance with the assembly instructions 
of the manufacturer/provider of the gaskets. 

3.0 MECHNICIAL JOINT RESTRAINT 

Restraint devices for mechanical joint fittings and appurtenances conforming to either 
ANSI/AVWVA C111/A21 .11 or ANSI/AVWVA C153/A21 .53, shall conform to the following: 

A. Design 
Restraint devices for nominal pipe sizes 3 inch through 48 inch shall consist of 
multiple gripping wedges incorporated into a follower gland meeting the applicable 
requirements of ANSI/AVWVA C11 O/A21 .1 0. 

The devices shall have a working pressure rating of 350 psi for 3-16 inch and 250 
psi for 18-48 inch. Tandem devices shall be rated at two (2) times the pressure 
rating of the standard devices. Ratings are for water pressure and must include a 
minimum safety factor of 2 to 1 in all sizes. 

B. Material 
Gland body, wedges and wedge actuating components shall be cast from grade 
65-45-12 ductile iron material in accordance with ASTM A536. 

For applications requiring restraint 30 inch and greater, an alternate grade of iron 
meeting the material requirements of ASTM A536 is acceptable, providing the 
device meets all end product performance requirements. 

Ductile iron gripping wedges shall be heat treated with in a range of 370 to 470 
BHN. 
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Three (3) test bars shall be incrementally poured per production shift as per 
Underwriter's Laboratory (U.L.) Specifications and ASTM A536. Testing for 
tensile, yield and elongation shall be done in accordance with ASTM E8. 

Chemical and nodularity tests shall be performed as recommended by the Ductile 
Iron Society, on a per ladle basis. 

C . Traceability 
An identification number consisting of year, day, plant and shift (YYDDD) (plant 
designation) (Shift number), shall be cast into each gland body. 

All physical and chemical test results shall be recorded such that they can be 
accessed via the identification number on the casting. These Material Traceability 
Records (MTR's) are to be made available, in hard copy, to the purchaser that 
requests such documentation and submits his gland body identification number. 

Production pieces that are to small to accommodate individual numbering, such as 
fasteners and wedges, shall be controlled in segregate inventory until such time 
as all quality control tests are passed. These component parts may then be 
released to a general inventory for final assembly and packaging. 

All components shall be manufactured and assembled in the United States. The 
purchaser shall , with reasonable notice, have the right to plant visitation at his/her 
expense. 

D. Installation 
Mechanical joint restraint shall require conventional tools and installation 
procedures per AWVVA C600, while retaining full mechanical joint deflection during 
assembly as well as allowing joint deflection after assembly. The installation shall 
strictly conform with the manufacturer's installation instructions. 

· Proper actuation of the gripping wedges shall be ensured with torque limiting twist 
off nuts. 

E. Approvals 
Restraint devices shall be Listed by Underwriters Laboratories (3" through 24" 
size) and Approved by Factory Mutual (3" through 12" size). 

Mechanical joint restraint for ductile iron pipe shall be Megalug Series 1100 
produced by EBAA Iron Inc. or approved equal. 

F. Restraint Coating System 
All wedge assemblies and related parts shall be processed through a phosphate 
wash, rinse and drying operation prior to coating application. The coating shall 
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consist of a minimum of two coats of liquid thermoset epoxy coating with heat cure 
to follow each coat. 

All casting bodies shall be surface pretreated with a phosphate wash, rinse and 
sealer before drying. The coating shall be electrostatically appl ied and heat cured. 
The coating shall be a polyester based powder to provide corrosion, impact and 
UV resistance. 

4.0 MEASUREMENT AND PAYMENT 

Measurement and payment may be based on a unit price per item or considered 
incidental to other items of construction as described in the Drawings and/or 
Specifications. 
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SECTION 15784 

PACKAGED WALLMOUNT HEAT PUMP UNITS 

PART 1 - GENERAL 

1.01 SCOPE OF WORK 

A. This Section includes packaged wall-mounted heat pump units and their 
accessories and controls. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

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

1.03 SUBMITTALS 

A. Product Data: Include rated capacities, weights, furnished specialties, and 
accessories for each model indicated . 

B. Shop Drawings: Detail layout and installation of wall penetrations. 

1. Wiring Diagrams: Detail wiring for power, signal, and control systems 
and differentiate between manufacturer-installed and field-installed 
wiring . 

C. Maintenance Data: For equipment to include in the maintenance manuals 
specified in Division 1. 

D. Warranties: Special warranties specified in this Section. 

1.04 QUALITY ASSURANCE/WARRANTIES 

A. Unit performance shall be certified in accordance with ARI standard 210/240-
94 for unitary air source heat pumps or latest standard. 

B. Listing and Labeling: Provide electrically operated components specified in 
this Section that are listed and labeled. 

1. The Terms "Listed" and "Labeled": As defined in the National 
Electrical Code, Article 100. 

2. Listing and Labeling Agency Qualifications: A "Nationally Recognized 
Testing Laboratory" as defined in OSHA Regulation 1910.7. 
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C. Comply with NFPA 70. 

D. General Warranty: The special warranty specified in this Article shall not 
deprive the Owner of other rights the Owner may have under other 
provisions of the Contract Documents and shall be in addition to, and run 
concurrent with, other warranties made by the Contractor under requirements 
of the Contract Documents. 

E. Special Warranty: A written warranty, executed by the manufacturer and 
signed by the Contractor, agreeing to replace components that fail in 
materials or workmanship within the specified warranty period, provided 
manufacturer's written instructions for installation, operation, and 
maintenance have been followed . 

1. Warranty Period: Manufacturers standard, but not less than 2 years 
after date of Substantial Completion. 

1.05 COORDINATION 

Coordinate layout and installation of units and wall construction where unit 
penetrates wall or is supported by it. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

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. Bard 

2. Marvaire 

3. Or Equal 

2.02 MANUFACTURED UNITS 

A. Description: Packaged, self-contained , wall-mounted heat pumps with 
electric refrigeration system, heating, and temperature controls; fully charged 
with refrigerant and filled with oil. Heat pump can operate in heating or 
cooling mode. 

B. Cabinet: 20 gauge galvanized steel painted and capable of resisting a 1000 
hour salt spray exposure per ASTM B117. 
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1. Mounting: Wall with integral side mounting brackets. 

2. Finish: Baked enamel. 

C. Refrigeration System: Direct-expansion copper tube coil with aluminum fins 
and capillary restrictor, hermetically sealed compressor with internal spring 
isolation, and overload protection. 

D. Air System: Forward-curved, centrifugal , indoor fans with permanent-split
capacitor motor and throwaway filters. 

E. Outdoor Fan: Propeller type with separate permanent-split-capacitor motor. 

F. Filter- Provide 1 inch throwaway filter. 

G. Electric Resistance heating: Electric supplemental heaters shall be provided 
of the capacity as indicated on the Drawings. Each heater shall be equipped 
with an automatic reset limit switch and a one-time high temperature thermal 
cutout for additional safety back up protection. 

H. Provide motorized outdoor air intake damper. 

I. Unit shall be compliant with the latest version of Kentucky Building Code and 
Energy Code. The requirements of these codes shall overrule th is 
specification if they are more stringent. 

2.03 CONTROLS 

A. Controls: Provide remote-mounted adjustable autochangeover thermostat, 
corrosion resistant and waterproof. The thermostat shall have an additional 
temperature adjustment that causes an alarm contact to open when the 
ambient temperature drops below the adjustable setting. 

B. Low Ambient Control to allow cooling cycle operation down to 0°F. 

C. Shall include an alarm relay to provide signal upon a condition of shutdown 
on either high or low-pressure controls. 

PART 3- EXECUTION 

3.01 INSTALLATION 

Install units according to manufacturer's written instructions. 

3.02 CONNECTIONS 

A. Condensate Drain: Pipe to grade level. Ensure that grade is sloped away 
from building. 
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B. Electrical: Connect units to wiring systems and to ground as indicated and 
instructed by manufacturer. 

C. Ground equipment. 

1. Tighten electrical connectors and terminals according to 
manufacturer's publ ished torque-tightening values. Where 
manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B. 

3.03 CLEANING 

After completing system installation, including outlet fittings and devices, inspect 
exposed finish. Remove burrs, dirt, and construction debris, and repair damaged 
finishes including chips, scratches, and abrasions. 

3.04 COMMISSIONING 

A. After installation , check the following: 

1. Unit casing has no visible damage. 

2. Compressor, air-cooled condenser coil , and fans have no visible 
damage. 

3. Labels are clearly visible. 

4. Controls are connected and operable. 

5. Shipping bolts, blocks, and tie-down straps are removed. 

6. Filters are installed and clean . 

7. Drain line is installed correctly. 

B. Lubricate bearings on fan . 

C. Check fan-wheel rotation for correct direction without vibration and binding. 

D. Start unit according to manufacturer's written instructions. Complete 
manufacturer's startup checks. 

E. After starting and performance test, change filters. 

- END OF SECTION -
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DIVISION 16: ELECTRICAL 



SECTION 16020 

GENERAL ELECTRICAL REQUIREMENTS 

PART 1- GENERAL 

1.01 SCOPE OF WORK 

A. Provide all labor, material, tools, approvals, utility connection fees, 
excavation, backfill , and other services and equipment necessary to install 
the electrical system as shown on the Contract Drawings and as specified 
herein. 

B. Each Contractor bidding on the work included in these Specifications shall 
view the building site and carefully examine the contract Drawings and 
Specifications, so that he/she may fully understand what is to be done, 
and to document existing conditions. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Contractors bidding work under this Contract shall read and understand 
Division Zero and Division 1 - General Requirements. If any 
discrepancies are discovered between this Division and the General 
Requirements, the above mentioned documents shall overrule this 
section. 

B. Section 16900 - Control Panel 

1.03 SUBMITIALS 

A. Provide shop drawings including descriptive literature and/or installation, 
operation and maintenance instructions. Shop drawings shall be submitted 
for all equipment proposed to be furnished under this Division. 

B. Electrical submittals shall be submitted after the pumping/process 
equipment has been approved. Otherwise the Contractor is responsible 
for any changes and costs incurred as a result of changes necessary to 
the electrical equipment. 

C. Shop Drawings shall be clearly marked and or highlighted as to which 
product, type, option , etc. is being submitted. 

D. Where wiring diagrams are not shown on the Contract Drawings, they are 
to be provided by the supplier of the equipment served. 

16020-1 

F:\PROJECTS\20131201 3077\SPECIFICATIONS\CONTRACT 1 \Electrical\ 16020-GenEiecReq.doc 



1.04 SYMBOLS AND ABBREVIATIONS 

A. The symbols and abbreviations generally follow standard electrical 
practice, however, exceptions to this shall be as shown on the Contract 
Drawings. 

1.05 COORDINATION WITH OTHER TRADES 

A. The Contractor shall coordinate the electrical work with that of other trades 
to ensure proper final location of all electrical equipment and/or 
connections. 

1.06 CODES 

A. Comply with the latest revision of the following codes: 

1. 
2. 
3. 
4. 
5. 
6 . 
7. 
8. 
9. 
10. 
11. 
12. 

Kentucky Building Code 
National Electrical Code 
National Electrical Safety Code 
Underwriters Laboratories, Inc. 
National Fire Protection Association 
National Electrical Manufacturers Association 
Occupational Safety and Health Administration 
Insulated Cable Engineers Association 
Instrument Society of America 
American National Standards Institute, Inc. 
Anti-Friction Bearing Manufacturers Association , Inc. 
Federal Communications Commission 

KBC 
NEC 
NESC 
UL 

NFPA 
NEMA 
OSHA 
ICEA 
ISA 

ANSI 
AFBMA 
FCC 

C. Comply with any other applicable federal , state, or local laws and 
ordinances. 

D. Where the Engineer's design requ ires a higher standard than the 
applicable code, the Engineer's design shall be followed . 

1.07 INSPECTIONS AND PERMITS 

A. Inspection of the electrical system on all construction projects is required . 
If the local government has appointed a state licensed inspector, the 
Contractor shall be required to use that person to perform the inspections. 
If a locally mandated inspector does not exist, the Contractor shall select 

and hire a state licensed inspector, who has jurisdiction before any work is 
concealed . 

B. At the time of completion of the project, there shall be furnished to the 
Owner and Engineer a certificate of compliance, from the agency having 
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jurisdiction pursuant to all electrical work performed. 

C. All permits necessary for the complete electrical system shall be obtained 
by the Contractor from the authorities governing such work. 

1.08 STORAGE 

A. All work, equipment, and materials shall be protected against dirt, water, 
or other injury during the period of construction. Complete replacement 
with new equipment is required for any damaged materials. 

B. Sensitive electrical equipment such as motor starters, controls, 
transmitters, etc., delivered to the jobsite, shall be protected against injury 
or corrosion due to atmospheric conditions or physical damage by other 
means. Protection is interpreted to mean that equipment shall be stored 
under roof, in a structure properly heated in cold weather and ventilated in 
hot weather. Provision shall be made to control the humidity in the 
storage area at 50 percent relative. The stored equipment shall be 
inspected periodically, and if it is found that the protection is inadequate, 
further protective measures shall be employed. 

1.09 MATERIALS 

A. All materials used shall be new and at least meeting the minimum 
standards as established by the NEC and/or National Electrical 
Manufacturers Association. All materials shall be UL listed for the 
application where a listing exists. All equipment shall meet applicable 
FCC requirements and restrictions. 

B. The material and equipment described herein has been specified 
according to a particular trade name or make to set quality standards. 
However, each Contractor has the right to substitute other material and 
equipment in lieu of that specified, other than those specifically mentioned 
at matching or for standardization, providing such material and equipment 
meets all of the requirements of those specified and is accepted, in writing 
by the Engineer. 

C. The reuse of salvaged electrical equipment and/or wiring will not be 
permitted unless specified herein or indicated on the Contract Drawings. 

D. All salvaged or abandoned electrical materials shall become the property 
of the Contractor and shall be removed from the job site upon completion 
of the project, unless otherwise noted on the Contract Drawings or 
specified herein. 
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1.10 ERRORS, CORRECTIONS, AND/OR OMISSIONS 

A. Should a piece of utilization equipment be supplied of a different size or 
horsepower than shown on the Contract Drawings, the Contractor shall be 
responsible for installing the proper size wiring, conduit, starters, circuit 
breakers, etc., for proper operation of that unit and the complete electrical 
system at no extra cost to the Owner. 

B. It is the intent of these Specifications to provide for an electrical system 
installation complete in every respect, to operate in the manner and under 
conditions as shown in these Specifications and on the Contract 
Drawings. The Contractor shall notify the Engineer, in writing, of any 
omission or error at least 10 days prior to opening of bids. In the event of 
the Contractors failure to give such notice, he/she may be required to 
correct work and/or furnish items omitted without additional cost. 

C. Necessary changes or revisions in electrical work to meet any code or 
power company requirement shall be made by the Contractor without 
additional charge. 

1.11 GUARANTEES AND WARRANTIES 

A. The Contractor shall guarantee all work including equipment, materials, 
and workmanship. This guarantee shall be against all defects of any of 
the above and shall run for a period of 1 year from the date of acceptance 
of the work, concurrent with the one-year guarantee period designated for 
the general construction contract under which electrical work is performed. 

B. Repair and maintenance for the guarantee period is the responsibility of 
the Contractor and shall include all repairs and maintenance other than 
that which is considered as routine. (That is oiling, greasing, etc.) The 
Engineer shall be the judge of what shall be considered as routine 
maintenance. 

1.12 TESTING 

A. After the wiring system is complete, and at such time as the Engineer may 
direct, the Contractor shall conduct an operating test for acceptance. The 
equipment shall be demonstrated to operate in accordance with the 
requirements of these Specifications and the Contract Drawings. The test 
shall be performed in the presence of the Engineer or his authorized 
representative. The Contractor shall furnish all instruments and personnel 
required for the tests, as well as the necessary electrical power. 

B. Before energizing the system, the Contractor shall check all connections 
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and set all relays and instruments for proper operation. He shall obtain all 
necessary clearances, approvals, and instructions from the serving utility 
company prior to placing power on the equipment. 

C. Cost of utilities for testing done prior to beneficial occupancy by the Owner 
shall be borne by the Contractor. 

1.13 CLEANUP 

A. Cleanup shall be performed as soon as possible after the electrical 
installation is complete. All control panels, switches, etc., shall be free 
from tags, stickers, etc. All painted enclosures shall be free from 
scratches or splattered paint. The interior of all enclosures shall be clean 
from dust, wire strippings, etc. Surplus material, rubbish , and equipment 
shall be removed from the jobsite upon completion of the work. 

B. During construction, cover all Owner equipment subject to damage. 

1.14 EXCAVATION AND BACKFILL 

A. Excavation for conduits shall be of sufficient width to allow for proper 
jointing and alignment of the type conduit used. Conduit shall be bedded 
on original ground unless indicated otherwise on the Drawings. Where 
conduit is in solid rock, a 6 inch earth cushion must be provided. Conduit 
shall be laid in straight lines between pull boxes and/or structures unless 
otherwise notes on the Contract Drawings. The cost of solid rock 
excavation shall be included in the lump sum bid. 

B. Backfill shall be hand placed , loose granular earth for a height of 6 inches 
above the top of the largest conduit. This material shall be free of rocks 
over Y2 inches in diameter. Above this, rocks up to 3" diameter may be 
included but must be mixed with sufficient earth to fill all voids. 

1.15 POWER COMPANY COORDINATION 

A. The Contractor is responsible for coordinating all activities onsite by the 
power company. 

B. The Contractor is required to meet all requirements and special provisions 
of the power company. The Contractor shall coordinate with the utility prior 
to bidding the project. No extras will be allowed for provisions required by 
the power company. 

1.16 TEMPORARY ELECTRICAL POWER 

A. The Contractor shall be responsible for providing temporary electrical 
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power as required during the course of construction and shall remove the 
temporary service equipment when no longer required. 

1.17 OVERCURRENT PROTECTION 

A. Circuit breakers or fused switches shall be the size and type as written 
herein and shown on the Contract Drawings. Any additional overcurrent 
protection required to maintain an equipment listing by an authority having 
jurisdiction shall be installed by the Contractor at no extra cost to the 
Owner. 

1.18 TRAINING 

A. Provide onsite training on major items of equipment. The training shall be 
conducted by a qualified representative of the manufacturer, and shall be 
sufficient in content and length such that the Owner's personnel are fully 
qualified to operate, maintain, and troubleshoot the equipment. O&M 
manuals must be approved before training can commence. Only one 
training class is required for each item of equipment. Coordinate the 
time/date with the Owner. 

B. An official training report shall be submitted to the Engineer. It shall be 
signed by Owner's personnel. 

1.19 RECORD DRAWINGS 

A. The Contractor shall maintain 1 set of the Contract Drawings on the job in 
good condition for examination at all times. The Contractor's qualified 
representative shall enter upon these Drawings, from day to day, the 
actual "as-built" record of construction and/or alteration progress. Entries 
and notes shall be made in a neat and legible manner and these Drawings 
delivered to the Engineer after completion of the construction, for use in 
preparation of Record Drawings. Underground lines must be dimensioned 
to permanent structures. 

1.20 MAINTAINING CONTINUOUS ELECTRICAL SYSTEM AND SERVICE 

A. Existing service continuity shall be maintained at the existing water tank 
until the system is ready to change over. Outage time shall be minimized 
and coordinated in advance with the Owner. Contractor shall provide 
temporary power provisions necessary to maintain SCADA monitoring of 
the tank for any outage longer than 12 hours in duration. 

1.21 GROUNDING AND BONDING 

A. All metallic conduit, cabinets, equipment, and service shall be grounded in 
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accordance with NEC requirements. All supporting framework in contact 
with electrical conduit, cable, and/or enclosures, shall be properly 
grounded. 

1.22 SERVICE ENTRANCE 

A. Conductors and terminations for service entrances shall be furnished and 
installed by the Contractor. Voltage, phase, and number of wires shall be 
as shown on the Drawings. Clearances for overhead entrance wires shall 
be per power company, NEC, and NESC requirements. 

1.23 CONTRACTOR LICENSING 

A. The Contractor performing the electrical work on this project shall be a 
licensed electrical contractor in the State of Kentucky. 

1.24 ELECTRICAL COMPONENT MOUNTING HEIGHTS 

A. Mounting heights shall be as shown on the Contract Drawings. Operators 
and control devices shall not be mounted higher than 6'6" above finished 
floor or grade. 

1.25 EQUIPMENT IDENTIFICATION 

A. All starters, feeder units, disconnects, instruments, etc., shall be marked to 
indicate the motors, circu it, they control or monitor. Marking is to be done 
with engraved laminated nameplates. Nameplates shall be fastened to 
equipment with stainless steel screws, one each side. In no way shall be 
installation of the mounting screws void the NEMA enclosure rating of the 
equipment in which they are installed. If there are more than one number, 
the equipment shall be number consecutively and labeled as such. 
Nameplate background color shall be white, with black engraved letters. 

B. Disconnect switches, control panels, transfer switches, panelboards etc. 
shall be labeled with orange OSHA-compliant vinyl self-adhesive signs 
that list the maximum voltage contained inside the cabinet or panel. 

1.26 EQUIPMENT CONFIGURATION/PROGRAMMING 

A. Any equipment furnished by the Contractor is required to be configured or 
programmed by the Contractor or his subcontractor/vendor. Any 
necessary studies or engineering necessary to configure or program this 
equipment shall be provided by the Contractor as needed to place the 
equipment into successful operation. Engineer or Owner will not be 
responsible for equipment configuration or programming. 
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B. If a manufacturer or manufacturer's representative is required to 
startup/commission the equipment in these Specifications, then it is 
required that the Contractor provide the services of the manufacturer to 
configure/program the equipment. This includes the provision of any 
necessary studies or engineefing necessary for the 
configuration/programming. 

PART 2 - PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Raceways 

1. Rigid Aluminum Conduit- "Allied ," "Wheatland," "lndalex," or equal. 

2. PVC Conduit- "Allied ," "Carlon," "Cantex," or equal. 

3. Liquidtight Flexible Metal Conduit- "Allied ," "Anaconda," or equal. 

B. Wires and Cables 

1. Building Wire (Types THWN and THW)- "Collyer," "Rome," 
"American," "Carol," or equal. 

2. Instrumentation Cables- "Eaton-Dekoron,"" Manhatton," 
"American ," "Belden," "Okonite," or equal. 

C. Boxes- "Appleton," "Crouse-Hinds," "Hoffman," "Rittal ," or equal. 

D. Wire Connections and Connecting Devices 

1. Termination and Splice Connectors- "3M Scotchlok," "Anderson," 
"T&B," "Burndy," or equal. 

2. Connectors, Lugs, etc. - 'T&B," "Anderson," "Burndy," or equal. 

E. Grounding Equipment- "Cadweld ," "ITI Blackburn," "Copperweld 
Bimetallics Group," "Cathodic Engineering Equipment Co.," or equal. 

F. Motor Control Equipment- "SquareD," "Allen Bradley," "Eaton Cutler
Hammer," "G. E.," or equal. 

2.02 MATERIALS 

A. Conduit and Fittings 
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1. Aluminum Conduit 

a. Aluminum conduit shall be extruded from alloy 6063 and shall 
be the rigid type, non-toxic, corrosion resistant, and non
staining. It shall be manufactured per UL standards as well as 
listed/labeled by same. 

b. Fittings, boxes, and accessories used in conjunction with 
aluminum conduit shall be die cast, copper free type. They 
shall be resistant to both chemical and galvanic corrosion. All 
covers shall have neoprene gaskets. Aluminum fittings 
containing more than 0.4 percent copper are prohibited. 

c. Aluminum conduit proposed for concrete slab or 
underground applications shall be UL listed for the purpose 
and factory pre-coated. Corrosion-resistant taping is allowed 
for stubouts out of the ground. 

2. Polyvinylchloride (PVC) Conduit - PVC conduit and fittings shall be 
Schedule 80 heavy wall and UL listed . Expansion joints shall be 
used as recommended by the manufacturer in published literature. 
PVC systems shall be 90 degrees Celsius minimum UL rated, 

have a tensile strength of 7,000 psi @ 73.4 degrees Fahrenheit, 
flexural strength of 11 ,000 psi and compressive strength of 8,000 
psi. 

3. Liquidtight Flexible Conduit- Flexible conduit shall be the metallic 
liquidtight type constructed from flexibly or spirally wound elecro
galvanized steel. Connections shall be by means of galvanized 
malleable iron squeeze type fittings. The conduit shall be light gray 
in color and have sealtight fittings, type UA. 

4. Locknuts shall be bonding type with sharp edges for digging into 
the metal wall of an enclosure. Myer-style aluminum hubs shall be 
used rather than locknuts for all NEMA 4X and exterior 
penetrations. 

5. Bushings shall be metallic insulating type, consisting of an 
insulating insert molded of locked into the metallic body of the 
fitting . Bushings made entirely of metal or nonmetallic material are 
not permitted. 

6. Corrosion-Protection Tape: The corrosion protection tape shall be 
Scotchrap 51 or equal with 20mil thickness PVC tape and high-tack 
adhesive. Degreasing and priming of the conduit is required prior to 
applying the corrosion-protection tape. 
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B. Conductors (600 Volts and Below) 

1. All conductors shall be insulated so that they are rated at 600 volts. 

2. Insulated conductors shall be minimum #12 AWG for power or #14 
AWG for control and shall be stranded. 

3. All conductors brought to the job site shall be new and unused and 
where no special factory cut lengths are involved, shall be delivered 
to the job site in standard coils. Contractor shall provide verification 
to the Engineer of wire condition before wire is installed. 

4. All conductors shall be soft drawn, 98% conductivity copper 
conforming to the latest ASTM Specifications and the requirements 
of the National Electrical Code. 

5. Conductors shall be insulated with type THWN insulation and all 
conduits shown on the Drawings are sized accordingly. 

C. Instrumentation Cable- Instrumentation cable shall have individually 
shielded and twisted pairs or triads. Conductors shall be tinned copper, 
and the cable shall include a separate drain conductor. Voltage rating 
shall be 600 Volt. Conductor colors shall be black and white. Shielding 
shall be a combination braid/foil with 100% coverage. Insulation shall be 
PVC or XLPE. Conductors shall be #18AWG minimum, but no smaller 
than the size indicated on the Drawings. Insulation shall be polyethylene, 
rated for underground wet location use, and resistance at 68 degrees 
Fahrenheit between conductors and between conductors and ground 
should be at least 500 megohms per 1,000 feet. 

D. Boxes and Enclosures 

1. Junction boxes for outdoors surface mounting shall be stainless 
NEMA 4X, with at least 5 ~ full threads for each conduit opening, 
and shall be suitable for surface mounting as required with drilled 
external, cast mounting extensions. Box covers shall be hinged or 
cap screw retained as required, of the same material as the box 
and provided with stainless steel hardware. 

E. Wire Connections and Connecting Devices 

1. Terminals and spice connectors from #22 to #4 AWG shall be 
compression type with barrels to provide maximum conductor 
contact and tensile strength . Performance, construction, and 
materials shall be in conformance with UL standards for wire 
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connectors and rated for 600 Volts and 105 degrees Celsius. 

2. Lugs and splice connectors from #6 AWG to 1000 kcmil shall be 
compression types with barrels to provide maximum conductor 
contact and tensile strength. They shall be manufactured from high 
conductivity copper and entirely tin plated. They shall be crimped 
with standard industry tooling. The lugs and connectors must have 
a current carrying capacity equal to the conductors for which they 
are rated and must also meet all UL requirements. All lugs above 
#410 shall be 2 hole lugs with NEMA spacing. The lugs shall be 
rated for operation through 35 KV. The lugs shall be of closed end 
construction to exclude moisture migration into the cable conductor. 

F. Wiring Devices 

1. General- All receptacles shall be heavy duty specification grade 
duplex receptacle, Nema 5-20R, 20A, 125V, 3-wire. Provide 
weatherproof cover where indicated on the Drawings. 

2. Duplex outlet (interior) - "Hubbell" catalog series 5362, or equal. 

3. Ground fault interrupting receptacles shall be required where 
shown on the Contract Drawings, and shall be indicated by the 
abbreviation "GFI" beside the circuit symbol on the Contract 
Drawings. They shall be rated 20 amps (125 volts) and shall be of 
the duplex, feed through type, capable of protecting all downstream 
receptacles on the same circu it. They shall be UL listed and shall 
comply with UL 943 and interrupt the current between 4-6 milliamps 
of ground fault leakage. Appropriate plates shall be furn ished and 
installed. The 20 ampere rating shall apply not only to device 
internals but to the faceplate as well. Receptacle shall be Hubbell 
GFI 5352, or equal. 

4. Weatherproof covers shall be Hubbell WP series, Thomas and 
Betts 2CKG, or equal. They shall be weatherproof-in-use with cast 
aluminum construction. Mounting screws shall be stainless. 
Protection shall be Nema 3R. 

5. General- Switches shall be industrial grades, 120/227VAC, 20A 

a. Single pole (exterior) - "Hubbell" cat. no. 1222-gray, or equal. 

G. Panelboards 

1. Shall be UL listed with copper bussing. 
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2. Enclosure shall be NEMA 1 where located inside, NEMA 3R where 
located outside. 

3. Circuit breakers shall be bolt-in. 

4. Panelboards rated for 120/208V service shall have an interrupting 
capacity of not less than 1 O,OOOA, RMS symmetrical. 

5. Panelboards rated for 480V service shall have an interrupting 
capacity of not less than 14,000A, RMS symmetrical. 

6. Panelboards scheduled for use as service equipment shall be 
service-entrance listed and shall have an integral TVSS surge 
suppressor. 

H. Motors 

1. Ratings and Electrical Characteristics: 

a. Time: All motors shall be rated for continuous duty. 
b. Temperature: Maximum ambient temperature of 40 degrees 

C. and an altitude of 3,300 feet or less, according to service 
factor and insulation class employed . 

c. Voltage: All single phase motors shall be rated 115/208/230 
volts and all polyphase motor 230/460 volts. All motors 
shall be capable of normal operation at balanced voltages in 
the range of + 10 percent from rated winding voltage. 

d. Frequency: All AC motors shall be rated for 60hz. operation. 
All motors shall be capable of normal operation at 

frequencies 5 percent above or below the normal rating of 60 
hz. 

e. Locked Rotor Current: Locked rotor current shall be in 
accordance with NEMA standards. 

f. Efficiency: NEMA premium efficiency is required. 

g. Speed: Slip shall not exceed 4 percent at full load. 

h. Service Factor: The service factor shall be 1.15 unless 
requirements of the driven load necessitate a higher service 
factor. 

i. Insulation Class: Insulation shall be NEMA Class For Class 
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H. All motors shall be inverter-duty and suitable for operation 
on variable frequency drives. 

j. Design Level: Motors shall be NEMA design B, except as 
otherwise noted . 

k. Enclosure: Motors for process equipment 2 HP and smaller 
shall be totally enclosed. All motors for process equipment 
larger than 2 HP shall be TEFC (totally enclosed fan cooled), 
suitable for use indoors or outdoors, except as otherwise 
noted. Totally enclosed non-ventilated (or air-over) motors 
may be used for ventilators and other auxiliary equipment 
that by virtue of the load are provided with more than 
adequate ventilation. ODP (open dripproof) motors may be 
used for ventilators where the motor is outside the air stream 
yet still protected from the weather. Submersible motors 
shall be air or oil filled and of watertight construction . Motors 
used in classified atmospheres shall be properly rated for 
that hazard. 

I. Winding Overtemperature Sensors: All pump motors shall be 
provided with motor winding thermostats. The devices shall 
be hermetically sealed, snap-acting thermal switches, 
actuated by a thermally responsive bi-metallic disk. A 
minimum of 1 per phase is required, with switches wired into 
the control circuit of the starter to provide de-energization 
should overheating threaten . 

2. Tests, Nameplates and Shop Drawings: 

a. Test: Tests shall be required on integral horsepower motors 
only. A factory certified test report of "electrically duplicate 
motors previously tested" shall be supplied on all motors 
under 200 horsepower. The test shall be certified by the 
factory and shall contain a statement to the effect that 
complete tests affirm the guaranteed characteristics 
published in the manufacturer's catalogs or descriptive 
literature. Tests shall be in accordance with IEEE test 
procedures. 

b. Nameplates: Each motor shall have a permanently affixed 
nameplate of brass, stainless steel, or other metal of 
durability and corrosion resistance. The data contained on 
the nameplate shall be in accordance with NEMA standards. 
Provide a spare nameplate with each motor and mount the 
nameplate in the starter cabinet. A Brady label with 
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equivalent nameplate information will be accepted in lieu of 
an actual spare nameplate. 

3. Efficiency Requirements 

a. The following motor full load efficiency requirements shall be 
met as a minimum for totally enclosed 3 phase integral 
horsepower motors (per NEMA test Methods) : 

Nominal 
Horsepower 3600 RPM 

Nominal 
1800 RPM 

Nominal 
1200 RPM 

(Minimum %) (Minimum %) (Minimum %) 

b. Motors shall be energy efficient and shall be documented in 
the shop drawings submittal in sufficient detail to allow the 
Engineer complete review of what is offered . Motors shall 
meet NEMA premium efficiency standards. 

I. Surge Protection Devices 
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1. Distribution Equipment TVSS: 

A. The TVSS shall be suitable for application in category C3 
environments as described in ANSI/IEEE C62.41 . The 
TVSS shall be of parallel design and provide protection , line 
to ground, neutral to ground, and line to neutral for wye or 
delta distribution systems. The TVSS shall be compatible 
with the indicated electrical system, voltage, current and 
distribution configuration. 

B. TVSS shall comply with ANSI/IEEE C62.1, C62.41 , and 
C62.45. The TVSS shall be capable of surviving 1,000 
sequential category C3 surges without fai lure following IEEE 
test procedures established in C62.45. 

C. The TVSS shall have LED indicators that provide indication 
of suppression failure. It shall also have a surge counter. It 
shall also have a relay contact that provides remote 
indication of surge protection failure. 

D. The TVSS maximum continuous operating voltage (MCOV) 
shall be capable of sustaining 110 percent of the nominal 
RMS voltage continuously without degradation. 

E.. TVSS shall have surge current capacity of 80,000 amps 
minimum per mode with a response time no greater than 5 
nanoseconds, for any of the individual protection modes, 
under laboratory conditions with optimum lead lengths. 

F. The TVSS UL 1449 surge suppression rating for any 
suppression mode shall not exceed: 

Electrical 
System Voltage 

120/240 
120/240 
120/208 

208 
277/480 

480 

J. Safety Switches 

Phases 
1 
3 
3 
3 
3 
3 

UL 1449 Surge 
Suppression 

Ratings 
330V 
330V 
330V 
700V 
700V 
1500V 

1. All safety switches shall be heavy-duty load break type with a 
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quick-make, quick-break, switch mechanism. The switches shall be 
fused or unfused as indicated on the Drawings. The handle 
position shall give visual indication of open and closed switch 
position. Padlocking capability shall be provided for locking the 
switch in the "OFF" (open) position. 

2. The switch jaws shall be multi-spring type for positive grip of the 
switch blades and shall be provided with arc suppressors. The fuse 
clips shall be spring reinforced, positive pressure type of electrolytic 
copper. Fuse clips shall be rejection type. 

3. The switch shall be provided with cover-blade interlock so that the 
cover cannot be opened when the switch blades are closed, nor 
can the switch blades be closed with the cover open. Interlock 
bypassing devices shall be included for use by authorized 
personnel. Note: where indicated , safety switches shall have 
integral electrical interlocks. Contacts shall be open when the 
switch is in the off position. 

4. Enclosures shall be NEMA 1 where used inside the building and 
NEMA 3R stainless steel where used outside unless otherwise 
shown on the Drawings. 

5. Each safety switch shall be provided with ground lugs as required 
to accept grounding conductors as shown on the Drawings. The 
grounding lugs shall be factory installed and shall have direct 
metal-to-metal contact with the switch enclosure. 

6. Double throw fused safety switches shall be furnished where 
indicated. They shall be lockable in any position and shall be 
service-entrance rated. They shall be heavy-duty NEMA 3R unless 
noted otherwise. 

K. Portable Generator Receptacle 

1. Generator receptacle shall be Crouse-H inds Arktite series, Killark, 
or equal. Shall be UL 1682 and 514 compliant. 

2. Provide a heavy-duty, surface mounted generator receptacle with 
back box and all accessories. Provide the rating indicated on the 
Drawings. Sizes through 200A shall be load-break type. 

3. The generator receptacle shall be the "Style 2" metallic type with 
factory installed jumper to bond the metallic housing to the 
grounded conductor. 
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4. The generator receptacle shall have reversed contacts such that 
personnel will not be exposed to live voltage even if the generator 
is running . 

5. The receptacle shall be a 4-wire, 4-pole model where used for 3-
phase duty. 

6. The receptacle shall be NEMA 4 weatherproof with a cap for 
protection while not in use. 

L. Motor Control - See Section 16900 for requirements. 

M. Overcurrent Protection 

1 . Main 3-Phase Breakers - Shall be thermal-magnetic, molded-case, 
Type FA or KA as needed, SquareD or equal. Provide service
entrance rated where indicated on the Drawings as being used in a 
service entrance application . 

2. Power Fuses- Utilize Class J fuses and fuse blocks. Fuse blocks 
must have protective cover. Fuses may only be used where 
indicated on the Drawings. Otherwise, use circuit breakers. 

N. Lighting 

1. All fixtures shall be delivered complete with suspension and 
mounting accessories, ballasts, diffusers, reflectors, etc., all wired 
and assembled . All accessory wiring shall be furnished and 
installed as shown on the Contract Drawings. 

2. All supports required for luminaires shall be furnished and installed 
by the Contractor. 

0. Supporting Devices- All strut, channel , conduit clamps/straps, and other 
supporting devices shall be either stainless steel or aluminum. All 
hardware such as nuts, bolts, anchors, washers, etc. shall be stainless 
steel. 

P. General Purpose Dry-Type Transformers 

1. Single phase transformers shall be 480 or 600 volt primary and 
120/240 volt secondary. T ransformers 25 KVA and larger shall 
have a minimum of 4 (2 above, 2 below) 2 Y2 percent full capacity 
primary taps. 

2. Transformers shall be 150 degrees Celsius temperature rise above 

16020-17 

F:IPROJECTS\2013\2013077\SPECI FICATIONS\CONTRACT 1 \Eiectricai\16020-GenEiecReq.doc 



a 40 degrees Celsius ambient. All insulating materials are to be in 
accordance with the latest NEMA Standards for a 220 degrees 
Celsius UL recognized insulation system. 

3. Transformer coils shall be of the continuous wire wound 
construction and shall be impregnated with non-hygroscopic, 
thermo-setting varnish . The coils shall also have a final wrap of 
electrical insulating material to prevent mechanical injury to the wire 
as well as increasing the electrical breakdown strength. 

4. All cores shall be constructed of high grade, non-aging silicon steel with 
high magnetic permeability, and low hysteresis and eddy current losses. 
Magnetic flux densities are to be kept well below the saturation point. The 
core laminations shall be clamped together with steel angles. The 
completed core and coil shall then be bolted to the base of the enclosure 
but isolated from the base by means of rubber, vibration absorbing mounts. 
There shall be no metal-to-metal contact between the core and coil to the 

enclosure. On transformers 500 KVA and smaller, the vibration isolation 
system shall be designed to provide a permanent fastening of the core and 
coil to the enclosure. To further facilitate vibration and noise isolation, the 
final section of conduit to the transformer shall be flexible. 

5. Transformers 25 KVA and larger shall be in heavy gauge, sheet steel, 
ventilated enclosures. The ventilating openings shall be designed to 
prevent accidental access to live parts in accordance with UL, NEMA, and 
National Electrical Code Standards for ventilated enclosures. 

6. The entire transformer enclosure shall be degreased, cleaned, 
phosphatized, primed, and finished in ANSI gray. 

7. The maximum temperature of the top of the enclosure shall not exceed 50 
degrees Celsius rise above a 40 degrees Celsius ambient. 

8. The core of the transformer shall be visibly grounded to the enclosure by 
means of a flexible grounding conductor sized in accordance with NEMA 
and NEC Standards. 

9. The transformer shall be marked "DANGER HIGH VOLTAGE" with labels 
specified in the section on marking, this Division. 

10. The transformers shall be manufactured to requirements of applicable 
standards, especially as they apply to noise level and surface temperatures. 

Q . Pressure Switches 
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1. Pressure switches shall be industrial type NEMA 4X epoxy-coated 
aluminum body with UL listing . 

2. The pressure switch shall have a single pole double throw relay output. The 
setpoint shall have an adjustable range suitable for operation in the 
conditions shown on the Drawings and in the equipment specifications. 

3. The switch shall be rated for operation in -25°F to 130°F ambient. Setpoint 
shall drift no more than 1.5% for a 50°F ambient temperature change. 

4. Setpoint repeatability shall be within 1.5% of adjustable range, maximum. 

5. Electrical connection shall be either a Y2" or :Y." threaded connection. 

6. Pressure connection shall be NPT. 

7. Provide isolation valve and bleed valve suitable for removing the pressure 
switch from its connection under pressure. 

8. The pressure switch shall be Omega, or equal. 

R. Pressure Transmitters - Owner will furnish pressure transmitters for Contractor 
installation. Contractor shall provide all instrumentation tubing in Type L hard
drawn copper and Contractor shall provide all fittings and bronze Y4-turn ball 
valves. Install per detail on the Drawings. 

PART 3- EXECUTION 

3.01 INSTALLATION/APPLICATION/ERECTION 

A. Conduit 

1. PVC conduit shall be utilized below grade, and aluminum conduit shall be 
used above grade. The transition from PVC to aluminum shall occur below 
grade prior to the elbow. The aluminum conduit shall be taped with 
corrosion-prevention tape from the transition point to 6" above finished 
grade. 

2. The Contractor shall be responsible for setting of all sleeves for his work. 
Passage of conduit through masonry and concrete walls shall be provided 
with steel pipe sleeves. Sleeves shall be flush with each face of the wall . 
Seal space between sleeve and conduit with oakum and waterproof mastic. 

3. All conduit 1-1/4 inches and larger shall be sleeved. 

4. Concrete encasements of underground conduit shall be installed where 
shown on the Drawings or specified herein. Concrete shall be 2500 psi in 
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strength, dyed red throughout and shall be sized as detailed on the 
drawings. 

5. During construction, all new conduits shall be kept dry and free of moisture 
and debris. Before the wire is pulled in, all conduits shall be swabbed to 
clear all moisture and debris which may have unavoidably accumulated. 

6. Rigid conduits, where they entered panelboards, cabinets, pull boxes or 
outlet boxes shall be secured in place by galvanized, double locknuts (one 
inside and one outside) and bushings. Conduit bushings shall have 
insulating material which has been permanently fastened to the fittings. 
Bushings for conduit 1-1/2 inches trade size and larger shall be complete 
with grounding lug and shall be bonded to the box by means of bare copper 
wire. Myers hubs shall be utilized rather than locknuts for all exterior and 
NEMA 4X penetrations. 

7. All field bends shall be made with standard tools and bending equipment 
manufactured especially for this purpose. Bends in metallic conduit shall be 
made while cold and in no case shall the conduits be heated. Conduits 
shall not be bent through more than 90 degrees. 

8. Size of conduits shall not be less than that required by the National 
Electrical Code. The Contractor shall install larger size conduits than 
detailed where there is more than 1 00 feet of unbroken run or where the 
total of the angles through which the conduit has been bent during a single 
run exceeds 270 degrees. 

9. In general, flexible conduit is prohibited. Where absolutely necessary, it 
shall be liquidtight, with maximum lengths of 3 feet. 

10. All conduit joints shall be made up tight and no running threads shall be 
permitted on threaded connections. No kinked, clogged or deformed 
conduits shall be permitted on the job. 

11 . During construction, all installed conduits shall be temporarily capped or 
corked . 

12. All moisture proofing or other material for thread protection shall be 
removed from conduit threads prior to installation. No material of insulating 
quality shall be used on the conduit threads or other places which will 
reduce the overall conductivity of the conduit system. 

13. Raceways shall be securely and rigidly fastened in place with conduit 
clamps or approved conduit hangers. Bolts, screws, etc. used in securing 
the work shall be stainless steel and of ample size for the service. 
Assembly bolts, nuts, washers, etc., shall be stainless steel. Raceways 
shall NOT be welded to steel structures. 
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14. Horizontal and vertical conduit runs shall be supported by one hole straps 
with clamp backs, special brackets, or other approved devices with suitable 
bolts, expansion shields where required. All mounting hardware shall be 
stainless steel. 

15. The use of perforated iron straps or wire for supporting conduits will not be 
permitted. 

16. Where conduit is run in a concrete slab, the conduit shall be installed as 
close to the middle of the concrete slabs as practicable without disturbing 
the reinforcement. The outside diameter shall not exceed one-third of the 
slab thickness and conduits shall be placed not closer than three diameters 
on centers, except at cabinet locations where the slab thickness shall be 
increased upon consultation with and approval by the Engineer. 

17. Depth of bury for all conduit shall be as indicated but not less than 30 
inches below finished grade. 

18. All conduit shall have an insulated ground wire pulled to all equipment. 

19. All conduits penetrating enclosures shall have duct seal applied to seal the 
conduit and prevent moisture from entering the enclosure. 

B. Wire and Cable (600 Volts and Below): 

1. All wiring shall be installed in conduit. Wire shall not be installed until all 
work of any nature that may cause injury to the wire is completed. 

2. Mechanical means shall not be used in pulling in wires No. 8 or smaller. 

3. Approved wire pulling lubricant shall be used as required to prevent 
insulation damage and over stressing of the wire while pulling through 
conduit. In no case shall conductors be greased or coated with any 
substance injurious to the conductor insulation or sheath. 

4. All wiring in control equipment, cabinets, etc., shall be neatly wrapped, 
taped , or laced into groups to provide a neat and orderly appearance in the 
equipment. 

5. Where the wire is shown larger than that required for the load, it is done so 
for voltage drop or other purposes and must be installed as shown. Where 
the wire is stranded, the removal of strands in order to install the wire into a 
lug provided on any equipment will not be permitted. A larger lug shall be 
installed which will accept the wire size indicated. 

6. For the wiring of circuits consisting of AWG No. 10 or smaller wire, 
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self-insulated pressure connectors (wirenuts) shall be utilized for all splices 
or joints. 

7. Where indicated on the Drawings, cables entering enclosures shall be 
sealed using strain relief connectors suitable for Class I, Division 1, Group 
D hazardous locations. The purpose of the connector is to provide a seal 
between the hazardous and non-hazardous location without the use of 
sealing fittings. 

8. Each wire shall be labeled at both termination points. Individual conductor 
or circuit identification shall be carried throughout, with circuit numbers or 
other identification clearly stamped on terminal strips and shown in wiring 
diagrams. 

9. In all junction boxes, cabinets, control compartments and terminal boxes 
where no terminal board is provided, each wire, including all power wires, 
shall be properly identified by plastic coated , self-adhesive, wire marker. 

10. In cases similar to the above where the terminal boards are provided for the 
control , indicating, and metering wires, all wires including motor leads and 
other power wires shall be identified by wire markers as specified above. 

11 . Equipment ground wire insulation shall be colored green or green with two 
or more yellow stripes. Isolated grounding conductors shall be green with 
striping that identifies the conductor as "isolated ground" and different from 
the equipment (bonded) ground. 

12. In general and unless otherwise shown on the drawings, no two wires of the 
same color shall be run in the same conduit except such as control wiring, 
switch legs, neutral, and ground. Where a conduit run is shown on the 
drawings to have two or more wires connected to the same phase and, 
therefore, are the same color, pressure sensitive, plastic marked wire 
marker identification tape shall be used wherever the wire is accessible 
Ounction boxes, panels, device boxes, etc). The numbers shall in each 
case, correspond to the circuit number and panelboard from which the 
circuit emanates. Control wiring inside any compartment which may be 
energized from a source outside the compartment shall have insulation. 
Where yellow insulated wires are used inside any cabinet, compartment, 
etc., a machine engraved, laminated plastic identification marker shall be 
installed on the outside of the compartment. 

13. Insulation on ungrounded conductors larger than AWG #1 0 and on 
grounded (neutral) and grounding (equipment ground) conductors larger 
than AWG #6 may be black with color coding accomplished with the use of 
colored plastic tape. Tape shall be installed on the conductors wherever 
they are visible and shall be wrapped at least three (3) turns around the 
conductor. 

16020-22 

F:\PROJECTS\2013\2013077\SPECIFICA TIONS\CONTRACT 1 \Eiectricai\16020-GenEiecReq.doc 



14. All wiring on this project, except control wiring , shall reflect the phase 
relationship as follows: 

480 volt system: brown, orange and yellow for ungrounded conductors, 
gray with brown tracer for neutral conductors. 

208Y/120 volt system: black, red and blue for ungrounded conductors, 
white for neutral conductors. 

120/240 volt, 3-phase 
4-wire,delta system: black, red for ungrounded conductors, orange for 

ungrounded conductor connected to "high leg", white 
for neutral. 

C. Grounding 

1. Ground rods shall be driven vertically into the earth to at least one foot 
below finished grade. Where a counterpoise or grounding grid is indicated 
and where rock is encountered at a depth of less than four (4) feet, rods 
shall be buried in a trench at not less than two feet below finished grade, 
and at equal angles from any two adjacent sides on the outside of the 
counterpoise or grid . In these cases, at the Contractor's option, equal 
lengths of bare conductor of the same size as the counterpoise or grid may 
be used in place of ground rods. 

2. Conductors connecting the main ground bars in switchgear to the earth 
shall be continuous without joints or splices. Connections to the grounding 
system at the switchgear shall be made with pressure connectors such as 
defined in Article 100, "Connector, Pressure (Solderless)", of the National 
Electrical Code. 

3. Connections to ground rods and all other ground connections below grade 
shall have a minimum mechanical contact surface area between the 
conductor and the ground rod of not less than three (3) square inches. 

4. All connections made below fin ished grade shall be exothermic. 

5. Installation of grounding conductors shall be such that they are not exposed 
to physical damage. All connections shall be firm and tight. Conductors and 
connectors shall be so arranged and provided so that there is no strain 
upon the connection. Buried equipment grounding conductors shall be 
buried at least 24 inches below finished grade and shall not be buried below 
concrete pads, paving, etc. except where running a tap to the grid or where 
shown on the contract drawings. Where buried below concrete or paving, 
grounding conductors shall be in rigid conduit unless shown on the 
drawings as a part of a grid . 
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6. Resistance measurements shall be made between the main grounding bar 
in the switchgear and a good earth ground. If th is resistance is not equal to 
or less than 5 Ohms, an additional grounding electrode system in the form 
of ground rods installed and connected together in a 10 feet by 10 feet grid 
shall be added. The rods shall be connected together and th is grid 
connected to the system with AWG #3/0 bare tinned copper. The number 
of rods shall be as required to register the resistance value mentioned 
above. Measurements shall be made in normally dry conditions and, in no 
case, less than 48 hours after rainfall . Submit a ground test report to the 
Engineer using the "Fall of Potential" method and appropriate ground 
testing instrumentation. 

7. Where a bare conductor is the only conductor installed in conduit or other 
raceway, and this conductor is serving as a grounding conductor, it shall be 
bonded to the raceway that contains it at each end of the raceway. The 
bond shall be made using a grounding type bushing and bonding jumper. 
The size of the jumper shall be the maximum size that the grounding 
bushing lug will accept and it shall be connected to the bushing with the lug 
and to the grounding conductor with a split bolt connector. 

8. All metal electrical equipment cabinets (wireways, panels, switchgear, 
device boxes, junction and pull boxes, motor control panels, etc.) shall be 
securely bonded to a grounding conductor running through any conduit 
terminating at the cabinet or enclosure by use of a grounding lug bushing 
and jumper wire to the enclosure wall. Switchgear, panelboards and motor 
control equipment shall be provided with an equipment ground bus 
(including lugs or screw terminals) securely bonded to the enclosure. 
Junction boxes and other enclosures shall utilize an equipment ground bus 
or lug as required to securely bond the equipment grounding conductor to 
the enclosure. The grounding conductor shall be connected with pressure 
connectors at the main switchgear to the main grounding system. Where 
screw terminals or set screw lugs are used, sufficient lugs shall be provided 
such that not more than one conductor is installed into each lug or terminal. 

9. No raceway (including rigid steel conduit, EMT, etc.) shall serve as a 
grounding conductor. 

10. All main feeder circuits and all branch circuits shall contain a grounding 
conductor sized according to Table 250-95, Article 250 of the National 
Electrical Code or as shown on the drawings. This grounding conductor 
shall be connected to the main grounding conductor in the switchgear from 
which the circuit emanates. Individual components of the system served by 
the main feeder circuit shall have their enclosures connected to the main 
feeder grounding conductor with pressure connectors. 

11. The grounding conductor serving motor circuitry shall be connected inside 
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the entrance compartment to the motor frame with a bolted solderless 
pressure connector. Bolts, nuts, washers and other assorted hardware 
shall be bronze, cadmium plated steel, or other corrosion resistant material. 
The motor ground connection shall be to the motor frame and independent 

of the mounting bolts or sliding base. 

12. Where lightning arresters are furnished and installed either separately or 
with equipment and the grounding connections are not inherently provided, 
a suitable, separate, grounding conductor shall connect the lightning 
arrester with a separate ground rod . This rod shall be interconnected with 
any adjacent grounding system. 

13. Grounded and Grounding Conductor: Connections to the grounding 
conductor and/or the neutral (grounded) conductor shall be made in such a 
manner that removal of any device or equipment will not interrupt the 
continuity of these conductors to any device downstream from the device 
removed. 

D. Lighting 

1. The Contractor shall furnish all light fixtures, lighting equipment, 
components, hangers, etc., as shown on the Contract Drawings and shall 
install them at the locations shown on the Contract Drawings. 

2. Mounting heights specified as indicated shall be to bottom of fixture. 
Coordinate exact mounting of lighting fixture with type, style and pattern of 
ceiling being installed. 

3. Clean interior lighting fixtures of dirt and debris upon completion of 
installation. Protect installed fixtures from damage during remainder of 
construction period. 

4. At date of substantial completion, replace lamps in lighting fixture. 

5. No light fixtures shall be hung or installed until after painting is completed, 
however, the Contractor shall provide temporary lighting. Fixtures in 
suspended ceilings shall be fastened to the main tees of the ceiling grid. 

END OF SECTION 
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SECTION 16483 

ADJUSTABLE FREQUENCY DRIVES 

PART 1 - GENERAL 

1.01 SCOPE 

A. This specification describes the electrical , mechanical, environmental, agency 
and reliability requirements for three-phase, Adjustable Frequency Drives 
(AFD) as specified herein and as shown on the Contract drawings. 

1.02 RELATED SECTIONS 

A. Section 16020 General Electrical Requirements 

1.03 REFERENCES 

A. The adjustable frequency drives and all components shall be designed, 
manufactured and tested in accordance with the latest applicable standards. 

1. IEEE 519-1992: Guide for harmonic content and control 

2. Underwriters Laboratories (UL508C: Power Conversion Equipment) 

3. NEMA ICS 7.0: Industrial Controls & Systems for AFD. 

4. IEC 61800-2 and - 3. EN 50082-1 and -2: Fulfill all EMC immunity 
requirements 

1.04 SUBMITIALS 

A. The following information shall be submitted to the Engineer for approval: 

1. Dimensioned outl ine drawing 

2. Schematic diagram 

3. Power and control connection diagram(s) 

4. Descriptive bulletins 

5. Product sheets 

B. O&M manuals are required in accordance with Section 16010 requirements. 
As-built wiring diagrams and as-built parameter settings list are required. 

1.05 QUALIFICATIONS 

A. For the equipment specified herein, the manufacturer shall be ISO 9001 
certified. 

1.06 DELIVERY, STORAGE, AND HANDLING 
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A. Equipment shall be handled and stored in accordance with manufacturer's 
instructions. A copy of these instructions shall be included with the 
equipment at time of shipment. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Danfoss or equal 

B. Allen Bradley 

C. SquareD 

D. Naming specific venders does not imply acceptance of their standard 
products nor relieve them from meeting these specifications in their entirety. 

2.02 ADJUSTABLE FREQUENCY DRIVES (AFD) 

A. Where shown on the drawings, adjustable frequency drives shall have the 
following features: 

1. The AFD shall be rated for the voltage indicated on the Drawings. The 
AFD shall provide microprocessor-based control for three-phase induction 
motors. The AFD may be either variable torque rated or constant torque 
rated for pumping duty. The controller's full load output current rating shall 
be based on 50° C ( CT ) I 40° C ( VT ) ambient and 10 kHz switching 
frequency below 40-HP ( CT) /50-HP ( VT) and 3.6 kHz switching 
frequency 40-HP ( CT) /50-HP ( VT) and above to reduce motor noise 
and avoid increased motor losses. 

2. The AFD shall be of the Pulse Width Modulated (PWM) design converting 
the utility input voltage and frequency to a variable voltage and frequency 
output via a two-step operation . Adjustable Current Source AFDs are not 
acceptable. Insulated Gate Bipolar Transistors (IGBT's) shall be used in 
the inverter section. Bipolar Junction Transistors, GTO's or SCR's are not 
acceptable. The AFD shall run at the above listed switching frequencies. 

3. The AFD shall have efficiency at full load and speed that exceeds 95% for 
AFD below 15-HP and 97% for drives 15-HP and above. The efficiency 
shall exceed 90% at 50% speed and load. 

4. The AFD shall maintain the line side displacement power factor at no less 
than 0.96, regardless of speed and load. 

5. The AFD shall have a one (1) minute overload current rating of 150% and 
a two (2) second overload current rating of 250% for constant torque 
drives. The AFD shall have a one (1) minute overload current rating of 
110% for variable torque drives. 

6. The AFD shall be capable of operating of operating any NEMA design B 
squirrel cage induction motor, regardless of manufacturer, with a 
horsepower and current rating within the capacity of the AFD. 

7. The AFD shall have an integral EMI/RFI filter as standard . 
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8. The AFD shall have a standard 3% nominal impedance integral AC three
phase line reactor. 

9. The AFD shall be able to start into a spinning motor. The AFD shall be 
able to determine the motor speed in any direction and resume operation 
without tripping. If the motor is spinning in the reverse direction, the AFD 
shall start into the motor in the reverse direction, bring the motor to a 
controlled stop, and then accelerate the motor to the preset speed. 

10. Standard operating conditions shall be: 
a. Incoming Power: As indicated voltage (+10% to -15%) and 50/60Hz 

(+/-5 Hz) 
b. Frequency stability of +/-0.05% for 24 hours with voltage regulation of 

+/-1% of maximum rated output voltage. 
c. Speed regulation of+/- 0.5% of base speed. 
d. Load inertia dependant carryover (ride-through) during utility loss. 
e. Insensitive to input line rotation. 
f. Humidity: 0 to 95% (non-condensing and non-corrosive). 
g. Altitude: 0 to 3,300 feet (1 000 meters) above sea level. 
h. Ambient Temperature: -10 to 50 oc (CT), -10 to 40 oc (VT). 
i. Storage Temperature: -40 to 60 oc. 

11 . Control Functions 
a. Frequently accessed AFD programmable parameters shall be 

adjustable from a digital operator keypad located on the front of the 
AFD. The AFD shall have a 3 line alphanumeric programmable 
display with status indicators. Keypads must use plain English words 
for parameters, status, and diagnostic messages. Keypads that are 
difficult to read or understand are not acceptable, and particularly 
those that use alphanumeric code and tables. Keypads shall be 
adjustable for contrast with large characters easily visible in normal 
ambient light. 

b. The keypad shall include a Local/Remote pushbutton selection. Both 
start/ stop source and speed reference shall be independently 
programmable for Keypad, Remote 1/0, or Field Bus. 

c. Upon initial power up of the AFD, the keypad shall display a start up 
guide that will sequence all the necessary parameter adjustments for 
general start up. 

d. The drive shall have an Ethernet communications port. 
e. The operator shall be able to scroll through the keypad menu to 

choose between the following : 
1. Monitor 
2. Operate 
3. Parameter setup 
4. Actual parameter values 
5. Active faults 
6. Fault history 
7. LCD contrast adjustment 
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8. Information to indicate the standard software and optional features 
software loaded . 

f. The following setups and adjustments, at a minimum, are to be 
available: 
1. Start command from keypad , remote or communications port 
2. Speed command from keypad, remote or communications port 
3. Motor direction selection 
4. Maximum and minimum speed limits 
5. Acceleration and deceleration times, two settable ranges 
6. Critical (skip) frequency avoidance 
7. Torque limit 
8. Multiple attempt restart function 
9. Multiple preset speeds adjustment 

10. Catch a spinning motor start or normal start selection 
11 . Programmable analog output 
12. DC brake current magnitude and time 
13. PID process controller 

12. The AFD shall have the following system interfaces: 
a. Inputs- A minimum of six (6) programmable digital inputs, two (2) 

analog inputs and serial communications interface shall be provided 
with the following available as a minimum: 
1. Remote manual/auto 
2. Remote start/stop 
3. Remote forward/reverse 
4. Remote preset speeds 
5. Remote external trip 
6. Remote fault reset 
7. Process control speed reference interface, 4-20mA DC 
8. Potentiometer and 1-1 OVDC speed reference interface 
9. RS-232 programming and operation interface port 

10. Serial communications port 

B. Outputs -A minimum of two (2) discrete programmable digital outputs, one 
(1) programmable open collector output, and one (1) programmable analog 
output shall be provided, with the following available at minimum. 
1. Programmable relay outputs with one (1) set of Form C contacts for each, 

selectable with the following available at minimum: 
a. Fault 
b. Run 
c. Ready 
d. Reversed 
e. Jogging 
f. At speed 
g. Torque Limit Supervision 
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h. Motor rotation direction opposite of commanded 
i. Over-temperature 

2. Programmable open collector output with available 24VDC power supply 
and selectable with the following available at minimum: 
a. Fault 
b. Run 
c. Ready 
d. Reversed 
e. Jogging 
f. At speed 
g. Torque Limit Supervision 
h. Motor rotation direction opposite of commanded 
i. Over-temperature 

3. Programmable analog output signal, selectable with the following 
available at minimum: 
a. Motor current 
b. Output frequency 
c. Frequency reference 
d. Motor speed 
e. Motor torque 
f. Motor power 
g. Motor voltage 
h. DC-bus voltage 
i. Al1 (Analog Input 1) 
j. Al2 (Analog Input 2) 
k. PT1 00 temperature 
I. FB digital input 4 (Field Bus Input) 

4. Monitoring and Displays 
a. The AFD display shall be a LCD type capable of displaying three (3) 

lines of text and the following thirteen (13) status indicators: 
1. Run 
2. Forward 
3. Reverse 
4. Stop 
5. Ready 
6. Alarm 
7. Fault 
8. Input/Output (1/0) terminal 
9. Keypad 

1 0. Bus/Communication 
11 . Local (LED) 
12. Remote (LED) 
13. Fault (LED) 
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5. The AFD keypad shall be capable of displaying the following monitoring 
functions at a minimum: 
a. Output frequency 
b. Frequency reference 
c. Motor speed 
d. Motor current 
e. Motor torque 
f. Motor power 
g. Motor voltage 
h. DC-bus voltage 
i. Unit temperature 
j . Calculated motor temperature 
k. Voltage level of analog input 
I. Current level of analog input 
m. Digital inputs status 
n. Digital and relay outputs status 
o. Analog Input 

6. Protective Functions 
a. The AFD shall include the following protective features at minimum: 

1. Over-current 
2. Over-voltage 
3. Inverter fault 
4. Under-voltage 
5. Input phase loss 
6. Output phase loss 
7. Under-temperature 
8. Over-temperature 
9. Motor stalled 

10. Motor over-temperature 
11. Motor under-load 
12. Logic voltage failure 
13. Microprocessor failure 

b. The AFD shall provide ground fault protection during power-up, 
starting, and running . AFD with no ground fault protection during · 
running are not acceptable. 

7. Diagnostic Features 
a. Fault History 

1. Record and log faults 
2. Indicate the most recent first, and store up to 30 faults 

8. Additional required features to be included in the AFD: 
1. The operator shall be able to scroll through the keypad menu to 

choose between the following screens: 
i. Parameters 
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ii. Keypad control 
iii. Active faults 
1v. Fault history 
v. System menu 
vi. Monitor 
vii. Operate menu 

9. Enclosure 
a. The AFD enclosure shall be NEMA 1 minimum as indicated on the 

Drawings. The AFD shall have complete front accessibility with easily 
removable assemblies. 

10. Spare Parts 
a. The main logic board, keypad and power supply board shall be 

supplied as spares, one for each different part number supplied . 

11 . The AFD manufacturer shall maintain , as part of a national network, 
engineering service facilities within 1 00 miles of project to provide start-up 
service, emergency service calls, repair work, service contracts, 
maintenance and training of customer personnel. 

PART 3 EXECUTION 

3.01 FACTORY TESTING 

A. The following standard factory tests shall be performed on the equipment 
provided under this section. All tests shall be in accordance with the latest 
version of ULand NEMA standards. 

1. All printed circuit boards shall be functionally tested via automatic test 
equipment prior to unit installation. 

2. After all tests have been performed, each AFD shall undergo a burn-in 
test. The drive shall be burned in at 1 00% inductive or motor load without 
an unscheduled shutdown. 

3. After the burn-in cycle is complete, each AFD shall be put through a motor 
load test before inspection and shipping. 

B. The manufacturer shall provide three (3) certified copies of factory test 
reports. 

3.02 INSTALLATION 

A. Install per manufacturer's instructions. 

B. Configure parameters according to actual driven motor nameplate data. 

C. Set the minimum and maximum speeds as directed by the motor 
manufacturer. 

3.03 FIELD QUALITY CONTROL 
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A. Provide the services of a qualified manufacturer's employed Field Service 
Engineer to assist the Contractor in installation and start-up of the equipment 
specified under this section. Field Service personnel shall be factory trained 
with periodic updates and have experience with the same model of AFD on 
the job site. Sales representatives will not be acceptable to perform this work. 
The manufacturer's service representative shall provide technical direction 
and assistance to the Contractor in general assembly of the equipment, 
installation as specified in manufacturer's installation instructions, wiring, 
application dependant adjustments, and verification of proper AFD operation. 

B. The Contractor under the technical direction of the manufacturer's service 
representative shall perform the following minimum work. 

1. Inspection and final adjustments. 

2. Operational and functional checks of AFD and spare parts. 

3. The Contractor shall certify that he has read the drive manufacturer's 
installation instructions and has installed the AFD in accordance with 
those instructions. 

C. The Contractor shall provide three (3) copies of the manufacturer's field start
up report before final payment is made. 

3.04 MAINTENANCE I WARRANTY SERVICE 

A. Warranty shall be a minimum of two years from the date of start-up and 
include all parts, labor, and travel time. 

3.05 TRAINING 

A. The Contractor shall provide a training session for up to 5 owner's 
representatives for ·one normal workday. Training and instruction time shall 
be in addition to that required for start-up service. 

B. The manufacturer's qualified representative shall conduct the training . 

C. The training program shall consist of the following: 

1. Instructions on the proper operation of the equipment. 

2. Instructions on the proper maintenance of the equipment. 

END OF SECTION 
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SECTION 16900 

CONTROL PANELS 

PART 1 - GENERAL 

1.01 SCOPE OF WORK 

A Pump control panels shall be provided as specified herein and as shown 
on the Contract Drawings. 

1.02 RELATED WORK 

A Drawings and General and Supplementary Conditions of the Contract and 
Division 1 Specifications sections apply to this Section. 

1.03 SUBMITTALS 

A Panel and enclosure plan and elevation drawings depicting all 
components and wiring duct 

B. Complete wiring diagrams 

C. Catalog cut-sheets on all components, with options clearly indicated and 
non-applicable items clearly excluded 

D. Shop Drawings shall be clearly marked and or highlighted as to which 
product, type, option, etc. is being submitted. Product literature with one 
or more styles I configurations for a single product shall have a written 
description of use for each of the styles I configurations represented on 
the literature. For example: Device boxes- Styles shall be listed as: For 
masonry walls, for electrical devices, for ceiling mounted light fixtures, etc 

E. O&M manuals shall be submitted in accordance with Section 16020. They 
shall include all field modifications made such that the wiring diagrams 
exactly match the field-installed equipment and control panels. They shall 
also include complete cut-sheets, product data, operation, and 
maintenance information. 

1.04 REFERENCES 

A. NFPA 79- All control panels shall comply with NFPA 79. 

B. NEC- All control panels shall comply with NEC article 409. 

C. UL508- All control panels shall be listed to UL508 and shall bear the UL 
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label. 

1.05 GENERAL REQUIREMENTS 

A. All control panels furnished under this Contract shall be manufactured in 
accordance with industry standards and as herein specified. The 
Contractor shall coordinate all subcontractors and vendors to ensure that 
the control panels are furnished and meet the requirements specified 
herein. 

B. Control panels shall be as manufactured by ControiWorks, Inc., Quality 
Controls, ADGO, or other UL or ETL qualified panel vendor. Panel 
construction shall comply with OSHA requirements and shall be either UL 
or ETL listed. 

C. Control panels to be furnished on this project shall be wired to function 
according to schematics shown on the Contract Drawings. All Control 
Panels shall be manufactured using "relay logic" as shown on schematics 
(control circuits) located in the Contract Drawings. In addition to the 
requirements shown on the Contract Drawings, the panels shall adhere to 
additional requirements as written herein, and in the utilization equipment 
specifications. 

D. Interior enclosures shall be dead front with all operators devices 
accessible without opening the enclosure door. 

E. All components shall be mounted with threaded screws to a subpanel 
inside the enclosure such that they are replaceable without removing the 
subpanel. All wiring must be stranded and protected by a circuit breaker. 
Supplementary circuit breakers may be utilized for circuits that require 
wiring smaller than 14 gauge. Wiring ducts for cable/conductor 
management are required to be utilized for routing of conductors and 
cables. Ducts are also required to be provided for field-wiring at the top 
and bottom of the panels. All field wires should terminate at a terminal 
strip upon entering the control panel enclosure. 

F. All terminal strips and lugs shall be of a type UL listed to terminate the 
size and quantity of wires encountered. Where conduits enter the boxes, 
if they are NEMA 4 or 3R, sealing locknuts or hubs must be used to 
maintain the box rating. The exterior of steel panels shall be painted 
ANSI 49 light gray, lacquer or enamel. 

G. Enclosures for interior use in dry areas shall be NEMA 12 enclosed, 
unless otherwise indicated. 
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H. Elementary control schematics and connection diagrams showing the 
spatial relationship of components and wiring shall be submitted for 
review. Also, a bill of materials, drawing of device arrangement on front, 
and enclosure fabrication drawings shall be submitted . Further, 
descriptive literature is required on all components. A copy of the as-built 
wiring diagrams and BOM shall be stored in a pocket inside the control 
panel enclosure. 

H. Sleeve type wire markers or other "permanent" type marker shall be 
installed on all wires, keynoted back to the elementary schematic or the 
connection diagram, and all terminals identified . 

I. Short circuit ampacity: The minimum short circuit ampacity of the control 
panel shall be as follows: 

1. 480V control panels: 65kA (unless indicated to be lower on the 
Drawings) 

2. 208/240V control panels: 1 OkA 

3. 120V control panels: 10kA 

PART 2 - PRODUCTS 

2.01 ENCLOSURES 

A. Control panel enclosure shall be wall-mount type where sized at 30" width 
x 42" height or less. Otherwise, it shall be floor-mount type. All panels 
indicated on the Drawings to be floor-mounted shall be floor-mounted 
regardless of size. Enclosures shall be single or double-door as required. 
Enclosure shall include an IEC style rotary lockable disconnect for single 
phase power supply. Enclosures shall be manufactured by Hoffman, or 
equal. 

B. Enclosure NEMA rating shall be NEMA 12 minimum. The enclosure shall 
be sized to provide 25% spare panel space. Seams shall be continuously 
welded and ground smooth. 

C. Enclosure door shall have a 3-point latch. Screw clamps are not 
acceptable. The latch handle shall have a padlock hasp. 

D. The enclosure shall have an interior pocket for holding wiring diagrams, 
and an interior sub-panel for mounting control equipment. 
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2.02 WIRING REQUIREMENTS 

A Wire and cable shall comply with Section 16120 except Type MTW 
conductors shall be used inside the control panel for control circuits. 
Control circuit wiring shall be 18 gauge or larger. 

B. Control wiring shall be terminated using crimp-type ferrule, fork, or ring 
terminals. Power wiring shall utilize compression lugs. 

C. Wiring shall extend to terminal blocks for connection to external 
equipment. 

2.03 TEMPERATURE CONTROL DEVICES 

A Not required for this project. 

2.04 VARIABLE FREQUENCY DRIVES 

A See Section 16483 for requirements. The drives are required to be 
mounted external from the pump control panel. 

2.05 POWER SUPPLIES 

A. DC Power Supplies 

1. DC power supplies shall be switched mode and Din-rail mountable. 
2. Input power range shall be from 85-264 VAC. 
3. Output voltage range shall be as needed with a tolerance of 1%. 

Output voltage shall be adjustable up and down at least 10% from 
the nominal value. 

4. The power supply shall include an internal input fuse. 
5. Power supply shall have a "DC Ok" signaling LED. 
6. Operating temperature rating shall be -25 C to + 70 C and up to 

95% relative humidity. 
7. Output power shall be buffered for full output power ridethrough for 

20 milliseconds in the event of a power outage. 
8. The power supply shall be able to supply 150% of its continuous 

capacity for short periods of time. 
9. The power supply shall have internal short circuit protection with 

automatic recovery. 
10. The power supply shall be Phoenix Contact, Sola, Allen-Bradley, or 

equal. 

2.06 OVERCURRENT PROTECTION 

A Main Single-Phase Breakers- Shall be Din-rail mountable with clear "on," 
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"off," and "tripped" positions, Square D QOU or equal. Where a 
substantial number of breakers are used, provide a panelboard mounting 
base. 

B. Supplementary Protectors- Shall be Din-rail mountable UL489 listed. Trip 
rating shall match load served. 

C. Power Fuses- Utilize Class J fuses and fuse blocks. Fuse blocks must 
have protective cover. Fuses may only be used where indicated on the 
Drawings. Otherwise, use circuit breakers. 

2.07 MISCELLANEOUS PANEL COMPONENTS 

A. Terminal Blocks, #1 0 conductor size and smaller. 

1. Terminal blocks shall be Din-rail mountable IEC style with minimum 
width of 6.2 mm. They shall be rated for conductors from #1 0 to #24 
AWG. Current rating shall be 30A, minimum. Terminal blocks shall be 
finger-safe. Double level terminal blocks may be utilized where 
necessary to conserve space. 

2. Screw clamp terminal blocks are required. Terminal blocks that rely 
upon spring pressure only for conductor termination are not 
acceptable. 

3. Provide cross connection bridges, partition plates, end anchors, zack 
strip labels, and all other components necessary for a complete 
installation. Each block shall be labeled with a machine-printed label. 
No more than 2 conductors may be landed under on single terminal 
block terminal screw. 

4. Utilize the following terminal block colors: 
a. 120V Power- Black 
b. 120V Control- Red 
c. 120V Neutral - White 
d. Equipment Grounding - Green or Green/Yellow 
e. DC Positive- Blue 
f. DC Negative/Grounded - Gray 
g. Conductor energized from remote source: Yellow 

5. Terminal blocks shal l be manufactured by Phoenix Contact, Allen
Bradley, or equal. 

B. Fuse blocks (control circu its) - Fuse blocks shall be finger safe and shall 
have LED indication when the fuse is blown. Fuses may be used only 
where indicated on the Drawings; otherwise use circuit breakers. 

C. Conductor Labels- Shall be the heat-shrink type, machine printed. Brady, 
or equal. 
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D. Component nameplates- Shall be engraved, rigid, laminated plastic with 
adhesive back and letter height of 3/16" minimum. Nameplates shall be 
white with black letters. 

E. Provide a surge protector in the control panel, Edco HSP series or equal. 

F. Pilot Devices 

1. Selector switches shall be NEMA 12, 30mm, oil-tight construction , 
and of the quick-make, quick-break type. 

2. Pushbuttons shall be NEMA 12 oil-tight, 30mm. 

3. Pilot lights shall be 30mm, push-to-test, NEMA 12 LED type. 

4. Elapsed time meters shall be non-resettable. 

5. Timing relays shall have an adjustable time range suitable for the 
application, with the time delay occurring after energization. 

G. Control Relays 

1. Control relays shall be magnetic, general purpose, "ice cube" type 
with 3-pole (minimum), double throw contacts rated at 5 amperes 
(minimum), 120 volts (minimum). Coils shall be rated to operate at 
the indicated control voltage. 

2. Provide proper bases, mounting track, etc. for a complete 
installation. All relays shall be have a retainer clip, manual 
operator, and pilot light. Coils connected to solid-state digital 
outputs shall have transient surge protection. 

PART 3 - EXECUTION 

3.01 LABELING 

A. Provide labels for all conductors and components. 

B. Legends for starter nameplates shall be taken from the one line diagram 
in the Contract Drawings. Wire and miscellaneous component labels shall 
match the O&M manual wiring diagrams. 

3.02 GROUNDING 

A. Enclosures shall be grounded in accordance with the NEC. 
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B. Each analog signal loop shall be grounded at a single point for the loop at 
the location of the DC power supply for the loop. 

3.03 PROTECTION 

A. All electrical and electronic components of the Control Panel shall be 
protected against damage due to electrical transients induced in 
interconnecting lines from lightning discharges and surges in nearby 
electrical systems. Provide a surge protection device (SPD). 

3.04 INSTALLATION/ERECTION 

A. Equipment furnished under this section shall be fabricated , assembled, 
erected, and placed in proper operating condition in fu ll conformity with 
the Drawings, Specifications, manufacturer Shop Drawings, and 
manufacturer installation instructions. 

END OF SECTION 
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General Certification--Nationwide Permit # 12 
Utility Line Backfill and Bedding 

This General Certification is issued March 19, 2012, in conformity with the 
requirements of Section 401 of the Clean Water Act of 1977, as amended (33 U.S.C. 
§1341), as well as Kentucky Statute KRS 224.16-050. 

For this and all nationwide permits, the definition of surface water is as per 401 KAR 
1 0:001 Chapter 10, Section 1 (80): Surface Waters means those waters having well
defined banks and beds, either constantly or intermittently flowing ; lakes and impounded 
waters; marshes and wetlands; and any subterranean waters flowing in well-defined 
channels and having a demonstrable hydrologic connection with the surface. Lagoons 
used for waste treatment and effluent ditches that are situated on property owned, leased, 
or under valid easement by a permitted discharger are not considered to be surface waters 
of the commonwealth . 

Agricultural operations, as defined by KRS 224.71 -1 00(1) conducting activities 
pursuant to KRS 224.71-100 (3), (4), (5), (6), or 10 are deemed to have certification if they 
are implementing an Agricu lture Water Quality Plan pursuant to KRS 224.71-145. 

For all other operations, the Commonwealth of Kentucky hereby certifies under 
Section 401 of the Clean Water Act (CWA) that it has reasonable assurances that 
applicable water quality standards under Kentucky Administrative Regulations Title 401 , 
Chapter 10, established pursuant to Sections 301 , 302, 304, 306 and 307 of the CWA, will 
not be violated for the activity covered under NATIONWIDE PERMIT 12, namely Utility 
Line Backfill and Bedding, provided that the following conditions are met: 

1. The activity will not occur within surface waters of the Commonwealth identified by 
the Kentucky Division of Water as Outstanding State or National Resource Water, 
Cold Water Aquatic Habitat, or Exceptional Waters. 

2. The activity will not occur within surface waters of the Commonwealth identified as 
perpetually-protected (e.g. deed restriction, conservation easement) mitigation sites. 

3. This general water quality certification is limited to the crossing of surface waters by 
utility lines. This document does not authorize the installation of utility lines in a 
linear manner within the stream channel or below the top of the stream bank. 
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4. For a single crossing, impacts from the construction and maintenance corridor in 
surface waters shall not exceed 50 feet of bank disturbance. 

5. This general certification shall not apply to nationwide permits issued for individual 
crossings which are part of a larger utility line project where the total cumulative 
impacts from a single and complete linear project exceed V2 acre of wetlands or 300 
linear feet of surface waters. Cumulative impacts include utility line crossings, 
permanent or temporary access roads, headwalls, associated bank stabilization 
areas, substations, pole or tower foundations, maintenance corridor, and staging 
areas. 

6. Stream impacts under Conditions 4 and 5 of this certification are defined as the 
length of bank disturbed. For the utility line crossing and roads, only one bank 
length is used in calculation of the totals. 

7. Stream impacts covered under this General Water Quality Certification and 
undertaken by those persons defined as an agricultural operation under the 
Agricultural Water Quality Act must be completed in compliance with the Kentucky 
Agricultural Water Quality Plan (KWQP). 

8. The Kentucky Division of Water may require submission of a formal appl ication for 
an individual certification for any project if the project has been determined to likely 
have a significant adverse effect upon water quality or degrade the waters of the 
Commonwealth so that existing uses of the water body or downstream waters are 
precluded. 

9. Activities that do not meet the conditions of this General Water Quality Certification 
require an Individual Section 401 Water Quality Certification. 

1 0. Blasting of stream channels, even under dry conditions, is not allowed under this 
general water quality certification. 

11 . Utility lines placed parallel to the stream shall be located at least 50 feet from an 
intermittent or perennial stream, measured from the top of the stream bank. The 
cabinet may allow construction within the 50 foot buffer if avoidance and 
minimization efforts are shown and adequate methods are utilized to prevent soil 
from entering the stream. 

12. Utility line stream crossings shall be constructed by methods that maintain flow and 
allow for a dry excavation. Water pumped from the excavation shall be contained 
and allowed to settle prior to re-entering the stream. Excavation equipment and 
vehicles shall operate outside of the flowing portion of the stream. Spoil material 
from the excavation shall not be allowed to enter the flowing portion of the stream. 
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13. The activities shall not result in any permanent changes in pre-construction 
elevation contours in surface waters or wetlands or stream dimension, pattern or 
profile. 

14. Utility line activities which impact wetlands shall not result in conversion of the area 
to non-wetland status. Mechanized land clearing of forested wetlands for the 
installation or maintenance of utility lines is not authorized under this certification. 

15. Activities qualifying for coverage under this General Water Quality Certification are 
subject to the following conditions: 

• Erosion and sedimentation pollution control plans and Best Management 
Practices must be designed, installed, and maintained in effective operating 
condition at all times during construction activities so that violations of state 
water quality standards do not occur. 

• Sediment and erosion control measures, such as check-dams constructed of 
any material, silt fencing, hay bales, etc., shall not be placed within surface 
waters of the Commonwealth, either temporarily or permanently, without prior 
approval by the Kentucky Division of Water's Water Quality Certification 
Section. If placement of sediment and erosion control measures in surface 
waters is unavoidable, design and placement of temporary erosion control 
measures shall not be conducted in such a manner that may result in 
instability of streams that are adjacent to, upstream, or downstream of the 
structures. All sediment and erosion control devices shall be removed and 
the natural grade restored within the completion timeline of the activities. 

• Measures shall be taken to prevent or control spills of fuels , lubricants, or 
other toxic materials used in construction from entering the watercourse. 

• Removal of riparian vegetation shall be limited to that necessary for 
equipment access. 

• To the maximum extent practicable, all in-stream work under this certification 
shall be performed under low-flow conditions. 

• Heavy equipment, e.g. bulldozers, backhoes, draglines, etc., if required for 
this project, should not be used or operated within the stream channel. In 
those instances in which such in-stream work is unavoidable, then it shall be 
performed in such a manner and duration as to minimize turbidity and 
disturbance to substrates and bank or riparian vegetation. 
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• Any fill shall be of such composition that it will not adversely affect the 
biological, chemical, or physical properties of the receiving waters and/or 
cause violations of water quality standards. If rip-rap is utilized, it should be 
of such weight and size that bank stress or slump conditions will not be 
created because of its placement. 

• If there are water supply intakes located downstream that may be affected by 
increased turbidity and suspended solids, the permittee shall notify the 
operator when such work will be done. 

• Should evidence of stream pollution or jurisdictional wetland impairment 
and/or violations of water quality standards occur as a result of this activity 
(either from a spill or other forms of water pollution), the Kentucky Division of 
Water shall be notified immediately by call ing (800) 928-2380. 

Non-compliance with the conditions of this general certification or violation of 
Kentucky state water quality standards may result in civil penalties. 
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