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CITY OF FORT LAUDERDALE 
CONSTRUCTION AGREEMENT 

 
 THIS AGREEMENT made and entered into this _1st_______ day of 
___July________________, __2014__, by and between the City of Fort Lauderdale, a 
Florida municipal corporation (City) and _All Webbs Enterprises, Inc.___, (Contractor), 
(parties); 
 
 WHEREAS, the City desires to retain a contractor for the Project as expressed in its 
Invitation to Bid No., _243-11425__, Project Number, _11930___, which was opened on 
__June___  __19,_  2014_________________; and, 
 
 WHEREAS, the Contractor has expressed its willingness and capability to perform the 
necessary work to accomplish the Project. 
 
 NOW, THEREFORE, the City and the Contractor, in consideration of the mutual 
covenants and conditions contained herein and for other good and valuable consideration, 
the receipt and sufficiency is hereby acknowledged, agree as follows: 
 

ARTICLE 1 – DEFINITIONS 
 
Whenever used in this Agreement or in other Contract Documents, the following terms have 
the meanings indicated which are applicable to both the singular and plural forms: 
 
1.1 Agreement – This written agreement between the City and the Contractor covering the 

work to be performed including other Contract Documents that are attached to or 
incorporated in the Agreement. 

 
1.2 Application for Payment – The form accepted by the City which is to be used by the 

Contractor in requesting progress or final payment and which is to include such 
supporting documentation as is required by the Contract Documents 
 

1.3 Approve – The word approve is defined to mean review of the material, equipment or 
methods for general compliance with design concepts and with the design concepts 
and with the information given in the Contract Documents.  It does not imply a 
responsibility on the part of the City to verify in every detail conformance with plans 
and specifications. 
 

1.4 Bid – The offer or Bid of the Contractor submitted on the prescribed form setting forth 
the total prices for the Work to be performed. 
 

1.5 Bid Documents –This Agreement, advertisement for Invitation to Bids, the Instructions 
to Bidders, the Bid Form (with supplemental affidavits and agreements), the Contract 
Forms, General Conditions, the Supplementary Conditions, the Specifications, and the 
Plans, which documents all become an integral part of the Contract Documents. 
 

1.6 Certificate of Substantial Completion - Certificate provided by the City certifying that all 
Work, excluding the punch list items, has been completed, inspected, and accepted by 
the City. 
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1.7 Change Order - A change order is defined as a written order to a contractor approved 
by the city, authorizing a revision of an underlying agreement between the city and a 
contractor that is directly related to the original scope of work or an adjustment in the 
original contract price or the contract time directly related to the original scope of work, 
issued on or after the effective date of the contract.  

 
1.8 City – The City of Fort Lauderdale, Florida including but not limited to its employees, 

agents, officials, representatives, contractors, subcontractors, volunteers, successors 
and assigns, with whom the Contractor has entered into the Agreement and for whom 
the Work is to be provided. The Project Manager, or designee, shall be the authorized 
agent for the City unless otherwise specified.  
 

1.9 Contract Documents – The Contract Documents shall consist of this Agreement, 
Exhibits to this Agreement, Public Construction Bond, Performance Bond, Payment 
Bond and Certificates of Insurance, Notice of Award and Notice to Proceed, General 
Conditions as amended by the Special Conditions, Technical Specifications, 
Plans/Drawings, Addenda, Bid Form and supplement Affidavits and Agreements, all 
applicable provisions of State and Federal Law and any modification, including Change 
Orders or written amendments duly delivered after execution of Agreement, Invitation to 
Bid, Instructions to Bidders and Bid Bond, Contractor’s response to the City’s Invitation 
to Bid, Schedule of Completion, Schedule of Values, all amendments, modifications 
and supplements, change orders and work directive changes issued on or after the 
Effective Date of the Agreement, as well as any additional documents that are required 
to be submitted under the Agreement. 

 
  Permits on file with the City and or those permits to be obtained shall be considered 

directive in nature and will be considered a part of this Agreement.  A copy of all 
permits shall be given to the City for inclusion in the Contract Documents.  Terms of 
permits shall be met prior to acceptance of the Work and release of the final payment. 

 
1.10 Contract Price – The monies payable to the Contractor by the City under the Contract 

Documents and in accordance with the line item unit prices listed in the Bid.  
 
1.11 Contract Time – The number of calendar days stated in the Agreement for the 

completion of the Work.  The dates on which the work shall be started and shall be 
completed as stated in the Notice to Proceed. 
 

1.12 Contractor – The person, firm, company, or corporation with whom the City has 
entered into the Agreement, including but not limited to its employees, agents, 
representatives, contractors, subcontractors, their subcontractors and their other 
successors and assigns. 
 

1.13 Day – A calendar day of twenty-four (24) hours ending at midnight. 
 

1.14 Defective – An adjective which when modifying the word “Work” refers to work that is 
unsatisfactory, faulty, or deficient, or does not conform to the Contract Documents or 
does not meet the requirements of any inspection, test or approval referred to in the 
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 Contract Documents, or has been damaged prior to the Project Manager’s 
recommendation of final payment. 

 
1.15 Effective Date of the Agreement – The date specified in the Notice to Proceed given 

by the City to the Contractor indicating when the Contract Time will commence to run 
and on which the Agreement becomes effective, but if no such date is indicated, it 
means the date on which the Agreement is approved by the City Commission or if City 
Commission approval is not required it is the date on which the Agreement is fully 
executed by the City.  

 
1.16 Final Completion Date – The date the Work is completed, including completion of the 

final punch list, and delivered along with those items specified in the Contract 
Documents and is accepted by the City. 

 
1.17 Hazardous Materials (HAZMAT) - Any solid, liquid, or gaseous material that is toxic, 

flammable, radioactive, corrosive, chemically reactive, or unstable upon prolonged 
storage in quantities that could pose a threat to life, property, or the environment 
defined in Section 101(14) of Comprehensive Environmental Response, 
Compensation and Liability Act of 1980 and in 40 CFR 300.6. Also defined by 49 CFR 
171.8 as a substance or material designated by the Secretary of Transportation to be 
capable of posing an unreasonable risk to health, safety, and property when 
transported in commerce and which has been so designated.  

 
1.18  Hazardous Substance - As defined by Section 101(14) of the Comprehensive 

Environmental Response, Compensation and Liability Act; any substance designated 
pursuant to Section 311(b) (2) (A) of the Clean Water Act; any element, compound, 
mixture, solution or substance designated pursuant to Section 102 identified under or 
listed pursuant to Section 3001 of the Solid Waste Disposal Act {but not including any 
waste listed under Section 307[a] of the Clean Water Act}; any hazardous air pollutant 
listed under Section 112 of the Clean Air Act; and any imminently hazardous chemical 
substance or mixture pursuant to Section 7 of the Toxic Substances Control Act. The 
term does not include petroleum, including crude oil or any fraction thereof, which is 
not otherwise specifically listed or designated as a hazardous substance in the first 
sentence of this paragraph, and the term does not include natural gas, natural gas 
liquids, liquefied natural gas, or synthetic gas usable for fuel (or mixtures of natural gas 
and such synthetic gas}. 

 
1.19  Hazardous Waste - Those solid wastes designated by OSHA in accordance with 40 

CFR 261 due to the properties of ignitability, corrosivity, reactivity, or toxicity. Any 
material that is subject to the Hazardous Waste Manifest requirements of the EPA 
specified in 40 CFR Part 262. 

 
1.20  Holidays - Those designated non-work days as established by the City Commission of 

the City of Fort Lauderdale. 
 

1.21 Inspection – The term “inspection” and the act of inspecting as used in this Agreement 
is defined to mean the examination of construction to ensure that it conforms to the 
design concept expressed in the plans and specifications.  This term shall not be 
construed to mean supervision, superintending and/or overseeing.
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1.22 Notice of Award - The written notice by City to the Contractor stating that upon 
compliance by the Contractor with the conditions precedent enumerated therein, within 
the time specified that the City will sign and deliver this Agreement. 

 
1.23 Notice to Proceed – A written notice given by the City to the Contractor fixing the date 

on which the Contract Time will commence to run and on which the Contract Time will 
end. 
 

1.24 Plans - The drawings which show the character and scope of the work to be performed 
and which have been prepared or approved by the City and are referred to in the 
Contract Documents. 

 
1.25 Premises (otherwise known as Site or Work Site) – means the land, buildings, 

facilities, etc. upon which the Work is to be performed. 
 

1.26 Project – The total construction of the Work to be provided as defined in the Contract 
Documents. 

 
1.27 Project Manager - The employee of the City, or other designated individual who is 

herein referred to as the Project Manager, will assume all duties and responsibilities 
and will have the rights and authorities assigned to the Project Manager in the contract 
Documents in connection with completion of the Work in accordance with this 
Agreement. 

 
1.28  Punch List - The City's list of Work yet to be done or be corrected by the Contractor, 

before the Final Completion date can be determined by the City. 
  

1.29  Record Documents - A complete set of all specifications, drawings, addenda, 
modifications, shop drawings, submittals and samples annotated to show all changes 
made during the construction process. 

 
1.30  Record Drawings or "As-Builts" - A set of drawings which show significant changes in 

the work made during construction and which are usually based on drawings marked 
up in the field and other data furnished by the contractor. These documents will be 
signed and sealed by the Engineer of Record or a Professional Land Surveyor 
licensed in the State of Florida. 

 
1.31 Substantially Completed Date – A date when the Contractor has requested in writing, 

stating that the Work is substantially completed and is ready for an inspection and 
issuance of a final punch list for the Project. 
 

1.32 Work – The entire completed delivered product or the various separately identifiable 
parts thereof required to be furnished under the Contract Documents.  Work is the 
result of performing services, furnishing labor and furnishing and incorporating material 
and equipment into the product, all as required by the Contract Documents. 
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ARTICLE 2 – SCOPE OF WORK 
 
2.1 The Contractor shall complete all work as specified or indicated in the Contract 

Documents including Base Bid plus Alternate Bid.  The Project for which the Work 
under the Contract Documents may be the whole or only part is generally described as 
follows: 

 
G. T.  LOHMEYER DEEP INJECTION WELLS MECHANICAL INTEGRITY TEST 

ITB 243-11425 PROJECT 11930 
 
2.2 All Work for the Project shall be constructed in accordance with the Drawings and 

Specifications.  The Work generally involves: 
 

PROJECT DESCRIPTION 
• Location: 1000 SE 21 Street, Fort Lauderdale, Florida 
• Components: The work includes furnishing labor, materials and equipment to perform 

mechanical integrity testing of five (5) existing Floridian Aquifer injection wells including brush 
cleaning of casing interior, video surveying, acidizing borehole, pressure test, temperature log 
and radioactive tracer surveying; complying with security restrictions; prepare and paint pipes, 
fittings and valves per specification requirements; site cleanup; and all associated and 
appurtenant items and work as specified herein and required by the City and delineated in the 
Contract specifications. 

• Intent: Performance of MIT field activities as required by FDEP mandate in order to 
gather field data to prepare a final report which documents the present integrity of the 
G.T. Lohmeyer WWTP deep injection wells. 

 
2.3 Within ten (10) days of the execution of this Agreement, the Contractor shall submit a 

Construction Schedule, Schedule of Values and a listing of those subcontractors that 
will be utilized by the Contractor.  The general sequence of the work shall be 
submitted by the Contractor and approved by the City before any work commences.  
The City reserves the right to issue construction directives necessary to facilitate the 
Work or to minimize any conflict with operations. 

 
ARTICLE 3 – PROJECT MANAGER 

 
3.1 The Project Manager is hereby designated by the City as Jorge Holguin whose 

address is 100 N. Andrews Avenue, 4th Floor, Fort Lauderdale, FL 33301.  The Project 
Manager will assume all duties and responsibilities and will have the rights and 
authorities assigned to the Project Manager in the Contract Documents in connection 
with completion of the Work in accordance with this Agreement. 

 
ARTICLE 4 – CONTRACT DOCUMENTS 

 
The Contract Documents which comprise the entire Agreement between the City and 
Contractor are attached to this Agreement, are made a part hereof and consist of the 
following: 
 
4.1 This Agreement. 
 
4.2 Exhibits to this Agreement (Plans (sheets [ 1 ] to [ 15 ] inclusive).
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4.3 Public Construction Bond, Performance Bond, Payment Bond and Certificates of 
Insurance. 

 
4.4 Notice of Award and Notice to Proceed.  
 
4.5 General Conditions as amended by the Special Conditions.  
 
4.6 Technical Specifications. 
 
4.7 Plans/Drawings 
 
4.8 Addenda number __1__ through __6___, inclusive. 
 
4.9 Bid Form and supplement Affidavits and Agreements. 
 
4.10 All applicable provisions of State and Federal Law and any modification, including 

Change Orders or written amendments duly delivered after execution of Agreement. 
 
4.11 Invitation to Bid No., _243-11425_, Instructions to Bidders and Bid Bond. 
 
4.12 Contractor’s response to the City’s Invitation to Bid No., _243-11425_, dated _June 

19, 2014_. 
 
4.13 Schedule of Completion and Schedule of Values. 
 
4.14    All amendments, modifications and supplements, change orders and work directive      
           changes issued on or after the Effective Date of the Agreement.  

 
4.15  Any Additional documents that are required to be submitted under the Agreement 
 
4.16 Permits on file with the City and or those permits to be obtained shall be considered 

directive in nature and will be considered a part of this Agreement.  A copy of all 
permits shall be given to the City for inclusion in the Contract Documents.  Terms of 
permits shall be met prior to acceptance of the Work and release of the final payment. 

 
There are no Contract Documents other than those listed in this Article 4.  The Contract 
Documents may only be altered, amended, or repealed in accordance with the provisions of 
the terms of this Agreement. 
 
In the event of any conflict between the documents or any ambiguity or missing specification 
or instruction, the following priority is established: 
 

a. Specific direction from the City Manager (or designee) 
 

b. This Agreement dated _July 1,  2014__, and any attachments. 
 

c. Invitation to Bid No.,  ___243-11425____________, and the specifications 
prepared by the City. 
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d. Contractor’s response to the City’s Invitation to Bid No., _243-11425_, dated 
_June 19, 2014__. 

 
e. Schedule of Values. 

 
f. Schedule of Completion. 

 
If during the performance of the Work, Contractor finds a conflict, error or discrepancy in the 
Contract Documents, Contractor shall so report to the Project Manager, in writing, at once 
and before proceeding with the Work affected shall obtain a written interpretation or 
clarification from the City. 
 
It is the intent of the specifications and plans to describe a complete Project to be constructed 
in accordance with the Contract Documents.  Any Work that may reasonably be inferred from 
the specifications or plans as being required to produce the intended result shall be supplied 
whether or not it is specifically called for.  When words which have a well-known technical or 
trade meaning are used to describe Work, materials, or equipment, such works shall be 
interpreted in accordance with such meaning.  Reference to standard specifications, manuals 
or codes of any technical society, organization or associations, or to the code of any 
governmental authority whether such reference be specific or implied, shall mean the latest 
standard specification, manual or code in effect as of the Effective Date of this Agreement, 
except as may be otherwise specifically stated.  However, no provision of any referenced 
standard specification, manual or code (whether or not specifically incorporated by reference 
in the Contract Documents) shall change the duties and responsibilities of the City, the 
Contractor, or any of their agents or employees from those set forth in the Contract 
Documents. 
 

ARTICLE 5 – CONTRACT TIME 
 
5.1 The Contractor recognizes that TIME IS OF THE ESSENCE.  The Work shall 

commence within 7 calendar days of the date of the Notice to Proceed.  
 
5.2 The Work shall be Substantially Completed within 90 calendar days after the date 

when the Contract Time commences to run as provided in the Notice to Proceed. 
 
5.3 The Work shall be finally completed on the Final Completion Date and ready for final 

payment in accordance with this Agreement within 120 calendar days after the date 
when the Contract Time commences to run as provided in the Notice to Proceed. 

 
ARTICLE 6 – CONTRACT PRICE 

 
6.1 City shall pay Contractor for performance of the Work in accordance with Article 7, 

subject to additions and deletions by Change Order, as provided for in this Agreement. 
 
6.2  The parties expressly agree that the Contract Price, which shall not exceed the 

amount of $1,082,000.00_ constitutes the total maximum compensation payable to 
Contractor for performing the Work, plus any Work done pursuant to a Change 
Order.  The Contract Price is in accordance with the line item unit prices listed in the 
Bid. Line items are based on a unit price cost multiplied by a defined quantity.  Any 
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additional duties, responsibilities and obligations assigned to or undertaken by 
Contractor shall be at Contractor’s expense without change to the Contract Price. 

 
6.3  The Contract Price constitutes the compensation payable to Contractor for performing 

the Work plus any Work done pursuant to a Change Order. All duties responsibilities 
and obligations assigned to or undertaken by Contractor shall be at Contractor’s 
expense without change in the Contract price. 

 
ARTICLE 7 – PAYMENT PROCEDURES 

 
7.1 Contractor shall submit Applications for Payment in accordance with the Contract 

Documents.  Applications for Payment will be processed by City as provided in the 
General Conditions. 

 
7.2 Progress Payments.  City shall make progress payments on account of the Contract 

Price on the basis of Contractor’s monthly Applications for Payment, which shall be 
submitted by the Contractor between the first (1st) and the tenth (10th) day after the 
end of each calendar month for which payment is requested.  All progress payments 
will be made on the basis of the progress of the Work completed. 

 
7.3 Prior to Final Completion, progress payments will be made in an amount equal to 

ninety percent (90%) of the value of Work completed less in each case the aggregate 
of payments previously made. 

 
7.4 Final Payment.  Upon final completion of the Work in accordance with the General 

Conditions, as may be supplemented, the City shall pay Contractor an amount 
sufficient to increase total payments to one-hundred percent (100%) of the Contract 
Price.  However, not less than ten percent (10%) of the Contract Price shall be 
retained until Record Drawings (as-builts), specifications, addenda, modifications and 
shop drawings. Including all manufacturers’ instructional and parts manuals are 
delivered to and accepted by the City. 

 
7.5 The City shall make payment to the Contractor in accordance with the Florida Prompt 

Payment Act, Section 218.70, Florida Statutes. 
 
7.6 The City shall make payment to the Contractor through utilization of the City’s P-Card 

Program. 
 

ARTICLE 8 – CONTRACTOR’S REPRESENTATIONS 
 

In order to induce the City to enter into this Agreement, Contractor makes the following 
representations upon which the City has relied: 
 
8.1 Contractor is qualified in the field of public construction and in particular to perform the 

Work and services set forth in this Agreement. 
 
8.2 Contractor has visited the Work Site, has conducted extensive tests, examinations and 

investigations and represents and warrants a thorough familiarization with the nature 
and extent of the Contract Documents, the Work, locality, soil conditions, moisture 
conditions and all year-round local weather and climate conditions (past and present), 
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and, in reliance on such tests, examination and investigations conducted by Contractor 
and the Contractor's experts, has determined that no conditions exist that would in any 
manner affect the Proposed Price and that the project can be completed for the 
Proposed Price submitted within the Contract Time as defined in this Agreement. 
Furthermore, Contractor warrants and confirms that he is totally familiar with, 
understands and obligates Contractor to comply with all federal, state and local laws, 
ordinances, rules, regulations and all market conditions that affect or may affect the 
cost and price of materials and labor needed to fulfill all provisions of this Agreement 
or that in any manner may affect cost, progress or performance of the Work. 

 
8.3 The Contractor has satisfied itself as to the nature and location of the Work under the 

Contract Documents, the general and local conditions of the Project, particularly those 
bearing upon availability of transportation, disposal, handling and storage of materials, 
availability of labor, water, electric power, and roads, the conformation and conditions 
at the ground based on City provided reports, the type of equipment and facilities 
needed preliminary to and during the prosecution of the Work and all other matters 
which can in any way affect the Work or the cost thereof under the Contract 
Documents.  

 
8.4 The Contractor has also studied carefully all reports of investigations and tests of 

subsurface and latent physical conditions at the site or otherwise affecting cost, 
progress or performance of the Works, and finds and has further determined that no 
conditions exist that would in any manner affect the Proposed Price and that the 
project can be completed for the Proposed Price submitted. 
 

8.5 Contractor has made or caused to be made examinations, investigations, tests and 
studies of such reports and related data in addition to those referred to in Paragraphs 
8.2, 8.3 and 8.4 above as he deems necessary for the performance of the Work at the 
Contract Prices, within the Contract Time and in accordance with the other terms and 
conditions of the Contract Documents; and no additional examinations, investigations, 
tests, reports or similar data are, or will be, required by Contractor for such purposes.    
 

8.6 Contractor has correlated the results of all such observations, examinations, 
investigations, tests, reports and data with the terms and conditions of the Contract 
Documents. 
 

8.7 Contractor has given City written notice of all conflicts, errors or discrepancies that he 
has discovered in the Contract Documents and the written resolution by City is 
acceptable to the Contractor.   
 

8.8 Labor 
 
8.8.1 The Contractor shall provide competent, suitable qualified personnel to survey 

and lay out the Work and perform construction as required by the Contract 
Documents.  The Contractor shall at all times maintain good discipline and 
order at the site. 

 
8.8.2 The Contractor shall, at all times, have a competent superintendent, capable of 

reading and thoroughly understanding the drawings and specifications, as the 
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Contractor’s agent on the Work, who shall, as the Contractor’s agent, 
supervise, direct and otherwise conduct the Work. 

 
8.8.3 The Contractor shall designate the superintendent on the job to the City, in 

writing, immediately after receipt of the Notice to Proceed.  The Contractor 
understands and agrees that the superintendent’s physical presence on the job 
site is indispensable to the successful completion of the Work.  If the 
superintendent is frequently absent from the job site, the Project Manager may 
deliver written notice to the Contractor to stop work or terminate the Contract in 
accordance with Article 17. 

 
8.8.4 The Contractor shall assign personnel to the job site that have successfully 

completed training programs related to trench safety, confined space and 
maintenance of traffic.  A certified “competent person” shall be assigned to the 
job site.  Personnel certified by the International Municipal Signal Associations 
with Florida Department of Transportation qualifications are required relative to 
maintenance of traffic.  Failure to pursue the Work with the properly certified 
supervisory staff may result in notice to stop work or terminate the Contract in 
accordance with Article 17. 

 
8.9      Materials: 
 

8.9.1 The Contractor shall furnish all materials, equipment, labor, transportation, 
construction equipment and machinery, tools, appliances, fuel, power, light, 
heat, telephone, water and sanitary facilities and all other facilities and 
incidentals necessary for the execution, testing, initial operation and completion 
of Work. 

8.9.2 All material and equipment shall be of good quality and new, except as 
otherwise provided in the Contract Documents.  Suppliers shall be selected and 
paid by the Contractor; the City reserves the right to approve all suppliers and 
materials.   

 
8.10 Work Hours:  Except in connection with the safety or protection of persons, or the 

Work, or property at the site or adjacent thereto, and except as otherwise indicated in 
the Supplementary Conditions, all work at the site shall be performed during regular 
working hours between 7 a.m. and 6:00 p.m., Monday through Friday.  The Contractor 
will not permit overtime work or the performance of work on Saturday, Sunday or any 
legal holiday (designated by the City of Fort Lauderdale) without the Project Manager’s 
written consent at least seventy two (72) hours in advance of starting such work.  If the 
Project Manager permits overtime work, the Contractor shall pay for the additional 
charges to the City with respect to such overtime work.  Such additional charges shall 
be a subsidiary obligation of the Contractor and no extra payment shall be made to the 
Contractor for overtime work.  The cost to the Contractor to reimburse the City for 
overtime inspection is established at direct-labor and overtime costs for each person 
or inspector required.  Incidental overtime costs for engineering, testing and other 
related services will also be charged to the Contractor at the actual rate accrued. 

 
8.11 Patent Fee and Royalties:  The 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, or any invention, design, process, product or device which is 



 

 
C-11 

the subject of patent rights or copyrights held by others. The Contractor hereby 
expressly binds himself or itself to indemnify and save harmless the  City from all such 
claims and fees and from any and all suits and action of every name and description 
that may be brought against City on account of any such claims, fees, royalties, or 
costs for any such invention or patent, and from any and all suits or actions that may 
be brought against said City for the infringement of any and all patents or patent rights 
claimed by any person, firm corporation or other entity. 

 
8.12 Permits:  The Contractor shall obtain and pay for all permits and licenses.  There shall 

be no allowance for Contractor markup, overhead or profit for permits and licenses. 
The Contractor shall pay all government charges which are applicable at the time of 
opening of proposals.  It shall be the responsibility of the Contractor to secure and pay 
for all necessary licenses and permits of a temporary nature necessary for the 
prosecution of Work. 
 

8.13 Law and Regulations:  The Contractor shall give all notices and comply with all laws, 
ordinances, rules and regulations applicable to the Work.  If the Contractor observes 
that the specifications or plans are at variance therewith, the Contractor shall give the 
Project Manager prompt written notice thereof, and any necessary changes shall be 
adjusted by any appropriate modifications.  If the Contractor performs any work 
knowing or having reason to know that it is contrary to such laws, ordinances, rules 
and regulations, and without such notice to the Project Manager, the Contractor shall 
bear all costs arising therefrom; however, it shall not be the Contractor’s primary 
responsibility to make certain that the specifications and plans are in accordance with 
such laws, ordinances, rules and regulations. 
 

8.14 Taxes:  The Contractor shall pay all sales, consumer, use and other similar taxes 
required to be paid by him in accordance with the laws of the City of Fort Lauderdale, 
County of Broward, State of Florida. 
 

8.15 Contractor Use of Premises:  The Contractor shall confine construction equipment, the 
storage of materials and equipment and the operations of workmen to areas permitted 
by law, ordinances, permits and/or the requirements of the Contract Documents, and 
shall not unreasonably encumber the premises with construction equipment or other 
materials or equipment. 
 
The Contractor shall not enter upon private property for any purpose without first 
securing the permission of the property owner in writing and furnishing the Project 
Manager with a copy of said permission.  This requirement will be strictly enforced, 
particularly with regard to such vacant properties as may be utilized for storage or 
staging by the Contractor. 
 
The Contractor shall conduct his work in such a manner as to avoid damage to 
adjacent private or public property.  Any damage to existing structures of work of any 
kind, including permanent reference markers or property corner markers, or the 
interruption of a utility service, shall be repaired or restored promptly at no expense to 
the City or property owner. 
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The Contractor will preserve and protect all existing vegetation such as trees, shrubs 
and grass on or adjacent to the site which do not reasonably interfere with the 
construction, as determined by the Project Manager.  The Contractor will be 
responsible for repairing or replacing any trees, shrubs, lawns and landscaping that 
may be damaged due to careless operation of equipment, stockpiling of materials, 
tracking of grass by equipment or other construction activity.  The Contractor will be 
liable for, or will be required to replace or restore at no expense to the City all 
vegetation not protected or preserved as required herein that may be destroyed or 
damaged. 
 
During the progress of the work, the Contractor shall keep the premises free from 
accumulations of waste materials, rubbish and debris resulting from the Work.  At the 
completion of the Work, the Contractor shall remove all waste materials, rubbish and 
debris from and about the premises as well as all tools, appliances, construction 
equipment and machinery, and surplus materials and shall leave the site clean and 
ready for occupancy by the City.  The Contractor shall restore to their original condition 
those portions of the site not designated for alteration by the Contract Documents at 
no cost to the City. 
 

8.16 Project Coordination:  The Contractor shall provide for the complete coordination of 
the construction effort.  This shall include, but not necessarily be limited to, 
coordination of the following: 

 
8.16.1 Flow of material and equipment from suppliers. 
8.16.2 The interrelated work with affected utility companies. 
8.16.3 The interrelated work with the City where tie-ins to existing facilities are 

required. 
8.16.4 The effort of independent testing agencies. 
8.16.5 Notice to affected property owners as may be directed by the Project Manager. 

 
8.17 Project Record Documents and As-Builts (Record Drawings): The Contractor shall 

keep one record copy of all specifications, plans addenda, modifications, shop 
drawings and samples at the site, in good order and annotated to show all changes 
made during the construction process.  These shall be available to the Project 
Manager for examination and shall be delivered to the Project Manager upon 
completion of the Work.  Upon completion of the project and prior to final payment, an 
as-built (record drawings) of the Project shall be submitted to the Project Manager.  
The as-built drawings shall be signed and sealed by a Florida Registered Professional 
Surveyor and Mapper, Engineer, Architect or Landscape Architect depending on the 
type of drawing. 

 
8.18 Safety and Protection: 

 
8.18.1 The Contractor shall be responsible for initiating, maintaining and supervising 

all safety precautions and programs in connection with the Work.  The 
Contractor shall take all necessary precautions for the safety of, and shall 
provide the necessary protection to prevent damage, injury or loss to: 

 
8.18.1.1 All employees working on the project and other persons who may be 

affected thereby. 
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8.18.1.2 All the Work and all materials or equipment to be incorporated 
therein, whether in storage on or off the site. 

8.18.1.3 Other property at the site or adjacent thereto, including trees, shrubs, 
lawns, walks, pavements, roadways, structures and utilities not 
designated for removal, relocation or replacement in the course of 
construction. 

 
8.18.2 The Contractor shall comply with all applicable laws, ordinances, rules, 

regulations and orders of any public body having jurisdiction for the safety of 
persons or property or to protect them from damage, injury or loss; and shall 
erect and maintain all necessary safeguards for such safety and protection.  
The Contractor shall notify owners of adjacent property and utilities when 
execution of the Work may affect them at least seventy two (72) hours in 
advance (unless otherwise required).  All damage, injury or loss to any property 
caused, directly or indirectly, in whole or in part by the Contractor, any 
subcontractor or anyone directly or indirectly employed by any of them or 
anyone for whose acts any of them may be liable, shall be remedied by the 
Contractor.  The Contractor’s duties and responsibilities for safety and 
protection of the Work shall continue until such time as all the Work is 
completed and accepted by the City. 

 
8.19 Emergencies:  In emergencies affecting the safety or protection of persons or the 

Work or property at the site or adjacent thereto, the Contractor, without special 
instruction or authorization from the City is obligated to act to prevent threatened 
damage, injury or loss.  The Contractor shall give the Project Manager prompt written 
notice of any significant changes in the Work or deviations from the Contract 
Documents caused thereby.  

 
8.20 Risk of Loss:  The risk of loss, injury or destruction shall be on the Contractor until 

acceptance of the Work by the City.  Title to the Work shall pass to the City upon 
acceptance of the Work by the City. 

 
8.21 Environmental:  The Contractor has fully inspected the Premises and agrees, except 

as to the presence of any asbestos, to accept the Premises in an “as is” physical 
condition, without representation or warranty by the City of any kind, including, without 
limitation, any and all existing environmental claims or obligations that may arise from 
the presence of any “contamination” on, in or about the Premises.  Further, Contractor 
and all entitles claiming by, through or under the Contractor, releases and discharges 
the City, from any claim, demand, or cause of action arising out of or relating to the 
Contractor’s use, handling, storage, release, discharge, treatment, removal, transport, 
decontamination, cleanup, disposal and/or presence of any hazardous substances 
including asbestos on, under, from or about the Premises.  The Contractor shall have 
no liability for any pre-existing claims or “contamination” on the Premises. 

 
The Contractor shall not use, handle, store, discharge, treat, remove, transport, or 
dispose of Hazardous Substances including asbestos at, in, upon, under, to or from 
the Premises until receipt of instructions from the City.  At such time, a City approved 
Change Order, which shall not include any profit, shall authorize the Contractor to 
perform such services.
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The Contractor shall immediately deliver to the Project Manager complete copies of all 
notices, demands, or other communications received by the Contractor from any 
governmental or quasi-governmental authority or any insurance company or board of 
fire underwriters or like or similar entities regarding in any way alleged violations or 
potential violations of any Environmental Law or otherwise asserting the existence or 
potential existence of any condition or activity on the Premises which is or could be 
dangerous to life, limb, property, or the environment. 
 
For other and additional consideration, the Contractor hereby agrees, at its sole cost 
and expense, to indemnify and protect, defend, and hold harmless the City and its 
respective employees, agents, officials, officers, representatives, contractors and 
subcontractors, successors, and assigns (hereafter the “City”) from and against any 
and all claims, demands, losses, damages, costs, expenses, including but not limited 
to mitigation, restoration, and natural restoration expenses, liabilities, assessments, 
fines, penalties charges, administrative and judicial proceedings and orders, 
judgments, causes of action, in law or in equity, remedial action requirements and/or 
enforcement actions of any kind (including, without limitation, attorneys’ fees and 
costs) directly or indirectly arising out of or attributable to, in whole or in part, the 
Contractor’s use, handling, storage, release, threatened release, discharge, treatment, 
removal, transport, decontamination, cleanup, disposal and/or presence of a 
Hazardous Substance (excluding asbestos) on, under, from, to or about the Premises 
or any other activity carried on or undertaken on or off the Premises by the Contractor 
or its employees, agents or subcontractors, in connection with the use, handling, 
storage, release, threatened release, discharge, treatment, mitigation, natural resource 
restoration, removal, transport, decontamination, cleanup, disposal and/or presence or 
any Hazardous Substance including asbestos located, transported, or present on, 
undue, from, to, or about the Premises.  This indemnity is intended to be operable 
under 42 U.S.C. sections 9607, as amended, and any successor section. 
 
The scope of the indemnity obligations includes, but is not limited to: (a) all 
consequential damages; (b) the cost of any required or necessary repair, cleanup, or 
detoxification of the applicable real estate and the preparation and implementation of 
any closure, remedial or other required plan, including without limitation; (i) the costs of 
removal or remedial action incurred by the United States government or the State of 
Florida or response costs incurred by any other person, or damages from injury to 
destruction of, or loss of, natural resources, including the cost of assessing such injury, 
destruction, or loss, incurred pursuant to the Comprehensive Environmental 
Response, Compensation and Liability Act, as amended; (ii) the clean-up costs, fines, 
damages, or penalties incurred pursuant to any applicable provisions of Florida law; 
and (iii) the cost and expenses of abatement, correction or cleanup, fines, damages, 
response costs, or penalties which arise from the provisions of any other statute, law, 
regulation, code ordinance,  or legal requirement state or federal; and (c) liability for 
personal injury or property damage arising under any statutory or common law tort 
theory, including damages assessed for the maintenance of a public private nuisance, 
response costs, or for the carrying on of an abnormally dangerous activity. 
 

8.22  No Extended Damages: For other and additional good and valuable consideration the 
receipt and sufficiency of which is hereby acknowledged, the Contractor covenants 
and agrees that in the event of any delay of construction or for any other reason or 
allegation or claim, and notwithstanding the reason of the delay, reason, claim or 



 

 
C-15 

allegation or who caused them or the construction delay or whether they were caused 
by the City, that there will be no entitlement to Contractor to or for any direct or indirect 
financial damages or losses for extended corporate overhead impact, extended project 
overhead impacts, project support services, mobilization or demobilization or by 
whatever other label or legal concept or theory and types of names or labels or basis 
such claims may have, or any business damages or losses of whatever type or nature, 
and Contractor hereby waives any right to make any such claim or claims. This 
provision will have application and effect when construction delays are anticipated and 
agreed upon by both the City and the Contractor. 

 
8.23 No Liens:  If any Subcontractor, supplier, laborer, or materialmen of Contractor or any 

other person directly or indirectly acting for or through Contractor files or attempts to 
file a mechanic’s or construction lien against the real property on which the work is 
performed or any part or against any personal property or improvements or claim 
against any monies due or to become due from the City to Contractor or from 
Contractor to a Subcontractor, for or on account of any work, labor, services, material, 
equipment, or other items furnished in connection with the Work or any Change Order, 
Contractor agrees to satisfy, remove, or discharge such lien or claim at its own 
expense by bond, payment, or otherwise within twenty (20) days of the filing or from 
receipt of written notice from the City. 

 
Additionally, until such time as such lien or claim is satisfied, removed or discharged 
by Contractor, all monies due to Contractor, or that become due to Contractor before 
the lien or claim is satisfied, removed or otherwise discharged, shall be held by City as 
security for the satisfaction, removal and discharge of such lien and any expense that 
may be incurred while obtaining such.  If Contractor shall fail to do so, City shall have 
the right, in addition to all other rights and remedies provided by this Agreement or by 
law, to satisfy, remove, or discharge such lien or claim by whatever means City 
chooses at the entire and sole cost and expense of Contractor which costs and 
expenses shall, without limitation, include attorney’s fees, litigation costs, fees and 
expenses and all court costs and assessments. 

 
8.24 Weather Emergencies: Upon issuance of a Hurricane Watch by the National Weather 

Service, the Contractor shall submit to the City a plan to secure the work area in the 
event a Hurricane Warning is issued. The plan shall detail how the Contractor will 
secure the Premises, equipment and materials in a manner as to prevent damage to 
the Work and prevent materials and equipment from becoming a hazard to persons 
and property on and around the Premises. The plan shall include a time schedule 
required to accomplish the hurricane preparations and a list of emergency contacts 
that will be available and in the City before, during and immediately after the storm. 

 
Upon issuance of a Hurricane Warning by the National Weather Service, if the 
Contractor has not already done so, the Contractor shall implement its hurricane 
preparedness plan. Cost of development and implementation of the hurricane 
preparedness plan shall be considered as incidental to construction. Cost of any clean 
up and rework required after the storm will be considered normal construction risk 
within Florida and shall not entitle the Contractor to any additional compensation. 
Contractor shall be entitled to request an extension in time for completion of the Work, 
in accordance with the provisions of Article 15 of this Agreement, equal to the time he 
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is shut down for implementation of the preparedness plan, the duration of the storm 
and a reasonable period to restore the Premises. 
 

8.25 Force Majeure:   No Party shall hold the other responsible for damages or for delays in 
performance caused by force majeure, acts of God, or other acts or circumstances 
beyond the control of the other party or that could not have been reasonably foreseen 
and prevented.  For this purposes, such acts or circumstances shall include, but not be 
limited to weather conditions affecting performance, floods, epidemics, war, riots, 
strikes, lockouts, or other industrial disturbances, or protest demonstrations.  Should 
such acts or circumstances occur, the parties shall use their best efforts to overcome 
the difficulties arising therefrom and to resume the Work as soon as reasonably 
possible with the normal pursuit of the Work.   

 
Inclement weather, continuous rain for less than three (3) days or the acts or 
omissions of subcontractors, third-party contractors, materialmen, suppliers, or their 
subcontractors, shall not be considered acts of force majeure. 
 
No Party shall be liable for its failure to carry out its obligations under the Agreement 
during a period when such Party is rendered unable by force majeure to carry out its 
obligation, but the obligation of the Party or Parties relying on such force majeure shall 
be suspended only during the continuance of the inability and for no longer period than 
the unexpected or uncontrollable event.  
 
The Contractor further agrees and stipulates, that its right to excuse its failure to 
perform by reason of force majeure shall be conditioned upon giving written notice of 
its assertion that a Force Majeure delay has commenced within 96 hours after such an 
occurrence. The CONTRACTOR shall use its reasonable efforts to minimize such 
delays. The CONTRACTOR shall promptly provide an estimate of the anticipated 
additional time required to complete the Project. 

 
8.26 PARTICIPATION BY DISADVANTAGED BUSINESS ENTERPRISES IN 

DEPARTMENT OF TRANSPORTATION FINANCIAL ASSISTED CONTRACTS: The 
recipient shall not discriminate on the basis of race, color, national origin, or sex in the 
award and performance of any DOT-assisted contract or in the administration of its 
DBE program or the requirements of 49 CFR part 26. The recipient shall take all 
necessary and reasonable steps under 49 CFR part 26 to ensure nondiscrimination in 
the award and administration of DOT-assisted contracts. The recipient's DBE program, 
as required by 49 CFR part 26 and as approved by DOT, is incorporated by reference 
in this agreement. Implementation of this program is a legal obligation and failure to 
carry out its terms shall be treated as a violation of this agreement. Upon notification to 
the recipient of its failure to carry out its approved program, the Department may 
impose sanctions as provided for under part 26 and may, in appropriate cases, refer 
the matter for enforcement under 18 U.S.C. 1001 and/or the Program Fraud Civil 
Remedies Act of 1986 (31 U.S.C. 3801 et seq.). 

 
Additionally, the contractor assures that they, the sub recipient or the subcontractor 
shall not discriminate on the basis of race, color, national origin, or sex in the 
performance of this contract. The contractor shall carry out applicable requirements of 
49 CFR part 26 in the award and administration of DOT-assisted contracts. Failure by 
the contractor to carry out these requirements is a material breach of this contract, 
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which may result in the termination of this contract or such other remedy as the 
recipient deems appropriate. (This additional language must be included in each 
subcontract the prime contractor signs with a subcontractor.) 
 

ARTICLE 9 – CITY’S RESPONSIBILITIES 
 

9.1 The City shall furnish the data required of the City under the Contract Documents 
promptly and shall make payments to the Contractor promptly after they are due as 
provided in Article 7. 

 
9.2 The City’s duties in respect of providing lands and easements and providing 

engineering surveys to establish reference points are set forth in the Contract 
Documents. 

 
9.3 Technical Clarifications and Interpretations: 
 

9.3.1 The City shall issue, with reasonable promptness, such written clarifications or 
interpretations of the Contract Documents as it may determine necessary, 
which shall be consistent with or reasonably inferable from the overall intent of 
the Contract Documents.  Should the Contractor fail to request interpretation of 
questionable items in the Contract Documents, the City shall not entertain any 
excuse for failure to execute the Work in a satisfactory manner. 

 
9.3.2 The City shall interpret and decide matters concerning performance under the 

requirements of the Contract Documents, and shall make decisions on all 
claims, disputes or other matters in question.  Written notice of each claim, 
dispute or other matter will be delivered by claimant to the other Party but in no 
event later than five (5) days after the occurrence of event, and written 
supporting date will be submitted to the other Party within five (5) days after 
such occurrence.  All written decisions of the City on any claim or dispute will be 
final and binding. 

 
9.4 The Contractor shall perform all Work to the reasonable satisfaction of the City in 

accordance with the Contract Documents.  In cases of disagreement or ambiguity, the 
City shall decide all questions, difficulties, and disputes of whatever nature, which may 
arise under or by reason of this Agreement or the quality, amount and value of the 
Work, and the City’s decisions on all claims, questions and determination are final. 

 
ARTICLE 10 – BONDS AND INSURANCE 

 
10.1 Public Construction and Other Bonds:  The Contractor shall furnish Public 

Construction or Performance and Payment Bonds (“Bond”), each in an amount at least 
equal to the Contract Price as security for the faithful performance and payment of all 
the Contractor’s obligations under the Contract Documents.  These Bonds shall 
remain in effect until at least one (1) year after the date of final payment, except as 
otherwise provided by law.  All Bonds shall be furnished and provided by the surety 
and shall be in substantially the same form as prescribed by the Contract Documents 
and be executed by such sureties as (i) are licensed to conduct business in the State 
of Florida, and (ii) are named in the current list of Companies Holding Certificates of 
Authority as Acceptable Sureties on Federal Bonds and as Acceptable Reinsuring 
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 Companies as published in Circular 570 (amended) by the Audit Staff Bureau of 
Accounts, U.S. Treasury Department and (iii) otherwise meet the requirements set 
forth herein that apply to sureties.  All Bonds signed by an agent must be 
accompanied by a certified copy of the authority to act. 

 
10.1.1 Performance Bond:  A Corporate Surety Bond legally issued, meeting the 

approval of, and running to the City in an amount not less than the Contract 
Price of such improvements, conditioned that the Contractor shall maintain and 
make all repairs to the improvements constructed by the Contractor at their own 
expense and free of charge to the City, for the period of one (1) year after the 
date of acceptance of the Work within such period by reason of any 
imperfection of the material used or by reason of any defective workmanship, or 
any improper, imperfect or defective preparation of the base upon which any 
such improvement shall be laid. 

 
10.2 Disqualification of Surety: If the Surety on any Bond furnished by the Contractor is 

declared bankrupt or becomes insolvent or its right to do business is terminated in the 
State of Florida or it ceases to meet the requirements of clauses (i) and (ii) of 
Paragraph 10.1, the Contractor shall within five (5) days thereafter substitute another 
Bond and Surety, both of which shall be acceptable to the City. 
 

10.3 Insurance 
 
10.3.1 Contractor shall provide and shall require all of its sub-contractors to 

provide, pay for, and maintain in force at all times during the term of the 
Agreement, such insurance, including Property Insurance (Builder’s Risk), 
Commercial General Liability Insurance, Business Automobile Liability 
Insurance, Workers’ Compensation Insurance, Employer’s Liability 
Insurance, and Umbrella/Excess Liability, as stated below. Such policy or 
policies shall be issued by companies authorized to do business in the State 
of Florida and having agents upon whom service of process may be made in 
the State of Florida.   

 
A. The City is required to be named as additional insured on the 

Commercial General Liability insurance policy.  BINDERS ARE 
UNACCEPTABLE. The insurance coverage required shall include those 
classifications, as listed in standard liability insurance manuals, which 
most nearly reflect the operations of the Contractor. Any exclusions or 
provisions in the insurance maintained by the Contractor that precludes 
coverage for the work contemplated in this Agreement shall be deemed 
unacceptable, and shall be considered a breach of contract. 

 
B. The Contractor shall provide the City an original Certificate of Insurance 

for policies required by Article 10. All certificates shall state that the City 
shall be given ten (10) days’ notice prior to expiration or cancellation of 
the policy. The insurance provided shall be endorsed or amended to 
comply with this notice requirement. In the event that the insurer is 
unable to accommodate, it shall be the responsibility of the Contractor to 
provide the proper notice.  Such notification will be in writing by 
registered mail, return receipt requested and addressed to the Finance 
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Department.  Such policies shall: (1) name the insurance company or 
companies affording coverage acceptable to the City, (2) state the 
effective and expiration dates of the policies, (3) include special 
endorsements where necessary. Such policies provided under Article 10 
shall not be affected by any other policy of insurance, which the City may 
carry in its own name. 

 
C.     Contractor shall as a condition precedent of this Agreement, furnish to  

the City of Fort Lauderdale, c/o Project Manager, 100 N. Andrews 
Avenue, Fort Lauderdale, FL 33301, Certificate(s) of Insurance upon 
execution of this Agreement, which indicate that insurance coverage has 
been obtained which meets the requirements as outlined below: 

 
10.3.2 Property Insurance (Builder’s Risk):  The Contractor shall purchase and 

maintain property insurance upon the Work at or off the site of 100% of the 
contract completed value.  These policies shall insure the interest of the 
owner, contractor and subcontractors in the Work, and shall insure against 
“all risks” of physical loss and damage including theft, vandalism and 
malicious mischief, collapse and water damage.  All such insurance required 
by this paragraph shall remain in effect until the Work is completed and 
accepted by the City.  

 
10.3.3 Commercial General Liability 

 
A.  Limits of Liability: 
 Bodily Injury and Property Damage - Combined Single Limit 
 Each Occurrence    $1,000,000 
 Project Aggregate    $1,000,000  
 General Aggregate    $2,000,000 
 Personal Injury    $1,000,000 
 Products/Completed Operations  $1,000,000 

 
 B.  Endorsements Required: 

City of Fort Lauderdale included as an Additional Insured 
Broad Form Contractual Liability 
Waiver of Subrogation 
Premises/Operations 
Products/Completed Operations 
Independent Contractors 
Owners and Contractors Protective Liability 
Contractors Pollution Liability 

 
10.3.4    Business Automobile Liability 

 
A. Limits of Liability: 

 Bodily Injury and Property Damage - Combined Single Limit 
 All Autos used in completing the contract 
 Including Hired, Borrowed or Non-Owned Autos 
 Any One Accident     $1,000,000
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  B. Endorsements Required: 
 Waiver of Subrogation 
 

10.3.5    Workers’ Compensation and Employer’s Liability Insurance 
 

Limits: Workers’ Compensation – Per Florida Statute 440 
      Employers’ Liability - $500,000 
 

Any firm performing work on behalf of the City of Fort Lauderdale must 
provide Workers’ Compensation insurance.  Exceptions and exemptions can 
only be made if they are in accordance with Florida Law.   
 
Contractor must be in compliance with all applicable State and Federal 
workers’ compensation laws, including the U.S. Longshore Harbor Workers’ 
Act or Jones Act. 
 

10.3.6 Umbrella/Excess Liability:  The Contractor shall provide umbrella/excess 
coverage with limits of no less than $2,000,000 excess of Commercial 
General Liability, Automobile Liability and Employer’s Liability.  

 
10.3.7 Pollution Liability:  The Contractor shall provide Pollution Liability coverage 

with limits of no less than $1,000,000. 
 
10.3.8 All insurance policies required above shall be issued by companies 

authorized to do business under the laws of the State of Florida, with the 
following qualifications: 

 
  The Contractor’s insurance must be provided by an A.M. Best’s “A-“ rated or better 

insurance company authorized to issue insurance policies in the State of Florida, 
subject to approval by the City’s Risk Manager.  Any exclusions or provisions in the 
insurance maintained by the Contractor that precludes coverage for work 
contemplated in this project shall be deemed unacceptable, and shall be considered 
breach of contract. 

 NOTE:  CITY PROJECT NUMBER MUST APPEAR ON EACH 
CERTIFICATE. 

 
 Compliance with the foregoing requirements shall not relieve the Contractor 

of their liability and obligation under this section or under any other section of 
this Agreement. 

 
 The Contractor shall be responsible for assuring that the insurance 

certificates required in conjunction with this Section remain in force for the 
duration of the Project.  If insurance certificates are scheduled to expire 
during the contractual period, the Contractor shall be responsible for 
submitting new or renewed insurance certificates to the City at a minimum of 
thirty (30) calendar days in advance of such expiration.  In the event that 
expired certificates are not replaced with new or renewed certificates that 
cover the contractual period, the City shall: 
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A. Suspend the Agreement until such time as the new or renewed 
certificates are received by the City. 

 
B. The City may, at its sole discretion, terminate the Agreement for cause 

and seek damages from the Contractor in conjunction with the violation 
of the terms and conditions of the Agreement. 

 
ARTICLE 11- WARRANTY AND GUARANTEE, TESTS AND INSPECTIONS,  

CORRECTION, REMOVAL OR ACCEPTANCE OF DEFECTIVE WORK 
 

11.1 Warranty:  The Contractor warrants and guarantees to the City that all Work will be in 
accordance with the Contract Documents and will not be defective.  Prompt notice of 
all defects shall be given to the Contractor.  All defective work, whether or not in place, 
may be rejected, corrected or accepted as provided in this Article. 

 
11.1.1 Warranty of Title:  The Contractor warrants to the City that it possesses good, 

clear and marketable title to all equipment and materials provided and that there 
are no pending liens, claims or encumbrances against the equipment and 
materials. 

 
11.1.2 Warranty of Specifications:  The Contractor warrants that all equipment, 

materials and workmanship furnished, whether furnished by the Contractor, its 
subcontractors or suppliers, will comply with the specifications, drawings and 
other descriptions supplied or adopted and that all services will be performed in 
a workmanlike manner. 

 
11.1.3 Warranty of Merchantability:  The Contractor warrants that any and all 

equipment to be supplied pursuant to this Agreement is merchantable, free from 
defects, whether patent or latent in material or workmanship, and fit for the 
ordinary purposes for which it is intended.   

 
11.2 Tests and Inspections:  The Contactor shall give the Project Manager timely (minimum 

of thirty six (36) hours) notice of readiness of the Work for all required inspections, 
tests, or approvals. 

 
11.2.1 If any law, ordinance, rule, regulation, code or order of any public body having 

jurisdiction requires any Work (or part thereof) to specifically be inspected, 
tested or approved, the Contractor shall assume full responsibility, pay all costs 
in connection therewith and furnish the Project Manager the required 
certificates of inspection, testing or approval.  The Contractor shall also be 
responsible for and shall pay all costs in connection with any inspection or 
testing required in connection with the City’s acceptance of a manufacturer, 
fabricator, supplier or distributor of materials or equipment submitted for 
approval prior to the Contractor’s purchase thereof for incorporation of the 
Work. 

 
11.2.2 All inspections, tests or approvals other than those required by law, ordinance, 

rule, regulation, code or order of any public body having jurisdiction shall be 
performed by the City or by a professional testing firm designated by the City.  
The City will pay for sampling and testing if the test results are passing.  The 



 

              C-22 

 Contractor will reimburse the City for sampling, testing, and retesting costs 
associated with failing tests.  

 
11.2.3 Neither observations by the Project Manager nor inspections, tests or approvals 

by others shall relieve the Contractor from his obligations to perform the Work in 
accordance with Contract Documents. 

 
11.3 Uncovering Work:  If any work that is to be inspected, tested or approved is covered 

without approval or consent of the Project Manager, it must, if requested by the Project 
Manager, be uncovered for observation and/or testing.  Such uncovering and 
replacement shall be at the Contractor’s sole expense unless the Contractor has given 
the Project Manager timely notice of the Contractor’s intention to cover such Work and 
the Project Manager has not acted with reasonable promptness in response to such 
notice. 

 
11.3.1 If the Project Manager considers it necessary or advisable that Work covered in 

accordance with Paragraph 11.2.1, 11.2.2 and 11.2.3 be observed by the City 
or inspected or tested by others, the Contractor at the City’s request, shall 
uncover, expose or otherwise make available for observation, inspection or 
testing as the Project Manager may require, that portion of the Work in 
question, furnishing all necessary labor, material and equipment.  If it is found 
that such Work is defective, the Contractor shall bear all the expenses of such 
uncovering, exposure, observation, inspection and testing and of satisfactory 
reconstruction, including compensation for additional professional services, and 
an appropriate deductive Change Order shall be issued.  If, however, such work 
is not found to be defective, the Contractor shall be allowed an increase in the 
Contract Price or an extension of the Contract Time, or both, directly 
attributable to such uncovering, exposure, observation, inspection testing and 
reconstruction if he makes a claim therefore as provided in Articles 14 and 15. 

 
11.4 City May Stop the Work:  If the Work is defective, or the Contractor fails to supply 

sufficient skilled supervisory personnel or workmen or suitable materials or equipment 
or the work area is deemed unsafe, the City may order the Contractor to stop the 
Work, or any portion thereof, until the cause for such order has been eliminated; 
however, this right of the City to stop the Work shall not give rise to any duty on the 
part of the City to exercise this right for the benefit of the Contractor or any other party.  
The City will not award any increase in Contract Price or Contract Time if the Work is 
stopped due to the circumstances described herein. 

 
11.5 Correction or Removal of Defective Work Before Final Payment:  If required by the 

Project Manager, the Contractor shall promptly, without cost to the City and as 
Specified by the Project Manager, either correct any defective Work, whether or not 
fabricated, installed or completed, or if the Work has been rejected by the City remove 
it from the site and replace it with non-defective Work. 

 
11.6 One Year Correction Period After Final Payment:  If within one (1) year after the date 

of final acceptance, or such longer period of time as may be prescribed by law or by 
the terms of any applicable special guarantee required by the Contract Documents, 
any work is found to be defective, the Contractor shall promptly, without cost to the 
City and in accordance with the City’s written instructions, either correct such defective 
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 Work, or, if it has been rejected by the City, remove it from the site and replace it with 
non-defective Work. 

 
If The Contractor does not promptly comply with the terms of such instructions or in an 
emergency where delay would cause serious risk of loss or damage, the City may 
have the defective Work corrected or the rejected Work removed and replaced, and all 
direct and indirect costs for such removal and replacement, including compensation for 
additional professional services, shall be paid by the Contractor. 
 

11.7 Acceptance of Defective Work, Deductions:  If, instead of requiring correction or 
removal and replacement of defective Work, the City, at the city’s sole option, prefers 
to accept it, the City may do so.  In such a case, if acceptance occurs prior to the 
Project Manager’s recommendation of final payments, a Change Order shall be issued 
incorporating the necessary revisions in the Contracts Documents, including 
appropriate reduction in the Contract Price; or if the acceptance occurs after such 
recommendation, an appropriate amount shall be paid by the Contractor to the City. 

 
11.8 City May Correct Defective Work:  If the Contractor fails within a reasonable time after 

written notice of the Project Manager to proceed to correct defective Work or to 
remove and replace rejected Work as required by the Project Manager in accordance 
with Paragraph 11.5, or if the Contractor fails to perform the Work in accordance with 
the Contract Documents, the City may, after seven (7) days written notice to the 
Contractor, correct and remedy any such deficiency.  In exercising its rights under this 
paragraph, the City shall proceed expeditiously.  To the extent necessary to complete 
corrective and remedial action, the City may exclude the Contractor from all or part of 
the site, take possession of all or part of the Work, suspend the Contractor’s services 
related thereto and take possession of the Contractor’s tools, construction equipment 
and materials stored at the site or elsewhere.  The Contractor shall allow the City’s 
representative agents and employees such access to the site as may be necessary to 
enable the City to exercise its rights under this paragraph.  All direct and indirect costs 
of the City in exercising such rights shall be charged against the Contractor in an 
amount verified by the Project Manager, and a Change Order shall be issued 
incorporating the necessary revisions in the Contract Documents and a reduction in 
the Contract Price.  Such direct and indirect costs shall include, in particular but 
without limitation, compensation for additional professional services required and costs 
of repair and replacement of work of others destroyed or damaged by correction, 
removal or replacement of the Contractor’s defective Work.  The Contractor shall not 
be allowed an extension of the Contract Time because of any delay in performance of 
the Work attributable to the exercise by the City of the City’s right hereunder. 

 
ARTICLE 12 – INDEMNIFICATION 

 
12.1 Disclaimer of Liability:  The City shall not at any time, be liable for injury or damage 

occurring to any person or property from any cause, whatsoever, arising out of 
Contractor’s construction and fulfillment of this agreement. 

 
12.2 Indemnification:  For other, additional good valuable consideration, the receipt and 

sufficiency of which is hereby acknowledged: 
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12.2.1 Contractor shall, at its sole cost and expense, indemnify and hold harmless the 
City, its representatives, employees and elected and appointed officials from or 
on account of all claims, damages, losses, liabilities and expenses, direct, 
indirect or consequential including but not limited to fees and charges of 
engineers, architects, attorneys, consultants and other professionals and court 
costs arising out of or in consequence of the performance of this Agreement at 
all trial and appellate levels.  Indemnification shall specifically include but not be 
limited to claims, damages, losses, liabilities and expenses arising out of or 
from (a) the negligent or defective design of the project and Work of this 
Agreement; (b) any act, omission or default of the Contractor, its 
Subcontractors, agents, servants or employees; (c) any and all bodily injuries, 
sickness, disease or death; (d) injury to or destruction of tangible property, 
including any resulting loss of use; (e) other such damages, liabilities, or losses 
received or sustained by any person or persons during or on account of any 
operations connected with the construction of this Project including the warranty 
period; (f) the use of any improper materials; (g) any construction defect 
including both patent and latent defects; (h) failure to timely complete the work; 
(i) the violation of any federal, state, county or city laws, ordinances or 
regulations by Contractor, its subcontractors, agents, servants, independent 
contractors or employees; (j) the breach or alleged breach by Contractor of any 
term of the Agreement, including the breach or alleged breach of any warranty 
or guarantee. 

 
12.2.2 Contractor agrees to indemnify, defend, save and hold harmless the City, its 

officers, agents and employees, from all damages, liabilities, losses, claims, 
fines and fees, and from any and all suits and actions of every name and 
description that may be brought against City, its officers, agents and 
employees, on account of any claims, fees, royalties, or costs for any invention 
or patent and/or for the infringement of any and all copyrights or patent rights 
claimed by any person, firm, or corporation. 

 
12.2.3 Contractor shall pay all claims, losses, liens, settlements or judgments of any 

nature in connection with the foregoing indemnifications including, but not 
limited to, reasonable attorney’s fees and costs for trails and appeals. 

 
12.2.4 If any Subcontractor, supplier, laborer, or materialmen of Contractor or any 

other person directly or indirectly acting for or through Contractor files or 
attempts to file a mechanic’s or construction lien against the real property on 
which the work is performed or any part or against any personal property or 
improvements thereon or make a claim against any monies due or to become 
due from the City to Contractor or from Contractor to a Subcontractor, for or on 
account of any work, labor, services, material, equipment, or other items 
furnished in connection with the Work or any change order, Contractor agrees 
to satisfy, remove, or discharge such lien or claim at its own expense by bond, 
payment, or otherwise within five (5) days of the filing or from receipt of written 
notice from the City.   

 
 Additionally, until such time as such lien or claim is satisfied, removed or 

discharged by Contractor, all monies due to Contractor, or that become due to 
Contractor before the lien or claim is satisfied, removed or otherwise 
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 discharged, shall be held by City as security for the satisfaction, removal and 
discharge of such lien and any expense that may be incurred while obtaining 
the discharge.  If Contractor shall fail to do so, City shall have the right, in 
addition to all other rights and remedies provided by this Agreement or by law, 
to satisfy, remove, or discharge such lien or claim by whatever means City 
chooses at the entire and sole cost and expense of Contractor which costs and 
expenses shall, without limitation, include attorney’s fees, litigation costs, fees 
and expenses and all court costs and assessments, and which shall be 
deducted from any amount owing to Contractor.  In the event the amount due 
Contractor is less than the amount required to satisfy Contractor’s obligation 
under this, or any other article, paragraph or section of this Agreement, the 
Contractor shall be liable for the deficiency due the City. 

 
12.2.5 The Contractor and the City agree that Section 725.06(2), Florida Statutes 

controls the extent and limits of the indemnification and hold harmless 
provisions of this Agreement, if any, and that the parties waive any defects in 
the wording of this Article that runs afoul of said statutory section. 

 
ARTICLE 13 – CHANGES IN THE WORK 

 
13.1 Without invalidating this Agreement, the City may, at any time or from time to time 

order additions, deletions or revisions in the Work through the issuance of Change 
Orders.  Upon receipt of a Change Order, the Contractor shall proceed with the Work 
involved.  All Work shall be executed under the applicable conditions of the Contract 
Documents.  If any Change Order causes an increase or decrease in the Contract 
Price or an extension or shortening of the Contract Time, an equitable adjustment will 
be made as provided in Article 14 or Article 15 on the basis of a claim made by either 
Party. 

 
13.2 The Project Manager may authorize minor changes in the work not involving an 

adjustment in the Contract Price or the Contract Time, which are consistent with the 
overall intent of the Contract Documents. Such changes must be in writing and signed 
by the City and the Contractor. 

 
13.3 If notice of any change affecting the general scope of the Work or change in the 

Contract Price is required by the provisions of any Bond to be given to the Surety, it 
will be the Contractor’s responsibility to so notify the Surety, and the amount of each 
applicable Bond shall be adjusted accordingly.  The Contractor shall furnish proof of 
such adjustment to the City. 

 
ARTICLE 14 – CHANGE OF CONTRACT PRICE 

 
Change of Contract Price, approved by CITY, shall be computed as follows: 
 
14.1 Cost of the Work:  The term “Cost of the Work” means the sum of all direct costs 

necessarily incurred and paid by Contractor in the proper performance of the Work.  
Except as otherwise may be agreed to in writing by the City, these costs shall be in 
amounts no higher than those prevailing in the City and shall include only the following 
items and shall not include any of the costs itemized in Paragraph 14.3: 
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14.1.1 Payroll costs for employees in the direct employ of the Contractor in the 
performance of the Work under schedules of job classifications agreed upon by 
the City and the Contractor.  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 and 
cost of fringe benefits which shall include social security contributions, 
unemployment, excise and payroll taxes, worker’s compensation, health and 
retirement benefits, bonuses, sick leave, vacation and applicable holiday pay. 

 
14.1.2 Cost of all materials and equipment furnished and incorporated in the Work, 

including costs of transportation and storage, and required suppliers and field 
services.  All cash discounts, rebates and refunds and all returns from sale of 
surplus materials and equipment shall accrue to the City, and the Contractor 
shall make provisions so that they may be obtained. 

 
14.1.3 Supplemental costs including the following: 
 

14.1.3.1  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. 

 
14.1.3.2 Rentals of all construction equipment and machinery and the parts 

whether rented from the Contractor or others in accordance with 
rental agreements approved by the City, and the costs of 
transporting, loading, unloading, installation, dismantling and 
removal.  The rental of any such equipment, machinery or parts 
shall cease when the use is no longer necessary for the Work. 

 
14.1.3.3 Sales, consumer, use or similar taxes related to the Work and for 

which the Contractor is liable, imposed by laws and regulations. 
 
14.1.3.4 Royalty payments and fees for permits and licenses. 
 
14.1.3.5 The cost of utilities, fuel and sanitary facilities at the Work site. 
 
14.1.3.6 Minor expenses such as telegrams, long distance telephone calls, 

telephone service at the site, expressage and similar petty cash 
items in connection with the Work. 

 
14.1.3.7 Cost of premiums for additional bonds and insurance required 

because of changes in the Work. 
 

14.2  The Contract Price may only be increased by a Change Order when Work is modified 
in accordance with Article 13 and approved by the CITY in writing. Any claim for an 
increase in the Contract Price resulting from a Change Order shall be based on written 
notice delivered to the Project Manager within ten (10) days of the occurrence of the 
Change Order giving rise to the claim. Notice of the amount of the claim with 
supporting data shall be included in the Change Order and delivered within twenty (20) 
days of such occurrence unless Project Manager allows an additional period of time to 
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ascertain accurate cost data. Any change in the Contract Price resulting from any such 
claim shall be incorporated in the Change Order. 

 
14.3 Not Included in the Cost of the Work:  The term “cost of the Work” shall not include 

any of the following: 
 

14.3.1 Payroll costs and other compensation of the Contractor’s officers executives, 
principals (of partnership and sole proprietorships), general managers, 
engineers, architects, estimators, attorneys, auditor, accountants, purchasing 
and contracting agents, expediters, timekeepers, clerks and other personnel 
employed by the Contractor whether at the site or in the 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 14.1.1, all of which are to be considered administrative costs 
covered by the Contractor’s fee. 

 
14.3.2 Expenses of the Contractor’s principal and branch offices other than the 

Contractor’s office at the site. 
 
14.3.3 Any part of the Contractor’s capital expenses, including interest on the 

Contractor’s capital employed for the Work and charges against the Contractor 
for delinquent payments. 

 
14.3.4 Cost of premiums for all bonds and for all insurance whether or not the 

Contractor is required by the Contract Documents to purchase and maintain the 
same. 

 
14.3.5 Costs due to the negligence of the 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. 

 
14.3.6 Other overhead or general expense costs of any kind and the costs of any item 

not specifically and expressly included in Paragraph 14.1 
 

14.4 Basis of Compensation:  The Contractor’s compensation, allowed to the Contractor for 
overhead and profit, shall be determined as follows: 

 
 14.4.1 A mutually acceptable negotiated fee: 
 

14.4.1.1 For costs incurred under Paragraphs 14.1.1 and 14.1.2, the 
Contractor’s fee shall not exceed five percent (5%). 

 
14.4.1.2 No fee shall be payable on the basis of costs itemized under  

Paragraphs 14.1.3.1, 14.1.3.2, 14.1.3.3, 14.1.3.4, 14.1.3.5, 14.1.3.6, 
14.1.3.7, 14.3.1, 14.3.2, 14.3.3, 14.3.4, 14.3.5 and 14.3.6. 

 
14.4.1.3 The amount of credit to be allowed by the Contractor to the City for any 

such change which results in a net decrease plus a deduction in the 
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  Contractor’s fee by an amount equal to five  percent (5%) for the net 
decrease. 

 
14.4.1.4 When both additions and credits are involved in any one change the 

combined overhead and profit shall be figured on the basis of net 
increase if any, however, not to exceed five percent (5%) of the agreed 
compensation.  Profit will not be paid on any Work not performed. 

 
14.5 Cost Breakdown Required:  Whenever the cost of any Work is to be determined 

pursuant to this Article, the Contractor will submit in form acceptable to the City an 
itemized cost breakdown together with supporting documentation.  Whenever a 
change in the Work is to be based upon mutual acceptance of a lump sum, whether 
the amount is an addition, credit, or no-charge-in-cost, the Contractor shall submit an 
estimate substantiated by a complete itemized breakdown: 

 
14.5.1 The breakdown shall list quantities and unit prices for materials, labor, 

equipment and other items of cost. 
 
14.5.2 Whenever a change involves the Contractor and one (1) or more 

subcontractors and the change is an increase in the agreed compensation, the 
overhead and profit percentage for the Contractor and each subcontractor shall 
be itemized separately. 

 
14.6 Time for the City to Approve Extra Work:  Any Extra Work in an amount up to and not 

exceeding a cumulative amount of $25,000 for a specific project can be approved by 
the City Manager and shall require a written Change Order proposal to be submitted to 
the Public Works Director for submittal and approval by the City Manager.  Extra Work 
exceeding the cumulative amount of $25,000 for a specific project must be approved 
by the City Commission and a written Change Order proposal must be submitted to 
the Public Works Director for submittal and approval by the City Manager and City 
Commission.  No financial or time claim for delay to the project resulting from the 
Change Order approval process outlined above under Section 14.6 will be allowed. 

  
ARTICLE 15 – CHANGE OF THE CONTRACT TIME 

 
15.1 The Contract Time may only be changed by a Change Order.  Any claim for an 

extension in the Contract Time shall be based on written notice delivered to the Project 
Manager within five (5) days of the occurrence of the event giving rise to the claim.  
Any change in the Contract Time resulting from any such claim shall be incorporated 
in a Change Order. 

 
15.2 The Contract Time will be extended in an amount equal to time lost due to delays 

beyond the control of the Contractor if a claim is made there for as provided in 
Paragraph 15.1.  Such delays shall include but not be limited to, acts or neglect by the 
City, or to fires, floods, labor disputes, epidemics, abnormal weather conditions, or 
acts of God. 

 
15.3 All time limits stated in the Contract Documents are of the essence.  The provisions of 

this Article 15 shall not exclude recovery for damages for delay by the Contractor. 
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15.4 Delays caused by or resulting from entities, contractors or subcontractors who are not 
affiliated with the CONTRACTOR (non-affiliated Contractors) shall not give rise to a 
claim by the CONTRACTOR for damages for increases in material and/or labor costs.  

 
Such entities, contractors and subcontractors include, but are not limited to, the City's 
contractors and subcontractors, Florida Power and Light Company, AT&T and Florida 
East Coast Railway, LLC. 

 
ARTICLE 16 – LIQUIDATED DAMAGES 

 
16.1 Upon failure of the Contractor to complete the Work within the time specified for 

completion, the Contractor shall pay to the City the sum of Five Hundred Dollars 
($500.00) for each and every calendar day that the completion of the Work is delayed 
beyond the time specified in this Agreement for completion, as fixed and agreed 
liquidated damages and not as a penalty, so long as the delay is caused by the 
Contractor.  Should an act of God or the acts or omissions of the City, its agents or 
representatives, in derogation to the terms of this Agreement cause the delay, the 
Contractor shall not be responsible for the delay nor liquidated damages.  Liquidated 
damages are fixed and agreed upon between the Parties, recognizing the impossibility 
of precisely ascertaining the amount of damages that will be sustained by the City as a 
consequence of such delay and both parties desiring to obviate any question of 
dispute concerning the amount of damages and the cost and effect of the failure of the 
Contractor to complete the Work on time.  Liquidated damages shall apply separately 
to each portion of the Work for which a time of completion is given.  The City shall 
have the right to deduct from or retain any compensation which may be due or which 
may become due and payable to the Contractor the amount of liquidated damages, 
and if the amount retained by the City is insufficient to pay in full such liquidated 
damages, the Contractor shall pay all liquidated damages in full.  The Contractor shall 
be responsible for reimbursing the City, in addition to liquidated damages or other 
damages for delay, for all costs of engineering, architectural fees, and inspection and 
other costs incurred in administering the construction of the Project beyond the 
completion date specified or beyond an approved extension of time granted to the 
Contractor whichever is later. Delays caused by or resulting from entities, contractors 
or subcontractors who are not affiliated with the Contractor shall not give rise to a 
claim by Contractor for damages for increase in material and/or labor costs. Such 
entities, contractors and subcontractors include, but are not limited to, the City's 
contractors and subcontractors, Florida Power and Light Company, AT&T, and Florida 
East Coast Railway, LLC. 

 
16.2  No Extended Damages: For other and additional good and valuable  consideration the 

receipt and sufficiency of which is hereby acknowledged, the Contractor covenants 
and agrees that in the event of any delay of construction or for any reason, allegation 
or claim, and notwithstanding the reason of the delay, reason, claim or allegation or 
who caused them or the construction delay or whether they were caused by the City, 
that there will be no entitlement to Contractor to or for any direct or indirect financial 
damages or losses for extended corporate overhead impact, extended project 
overhead impacts, project support services, mobilization or demobilization or by 
whatever other label or legal concept or theory and types of names or labels or basis 
such claims may have, or any business damages or losses of whatever type or nature, 
and Contractor hereby waives any right to make any such claim or claims. This 
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provision will have application and effect when construction delays are anticipated and 
agreed upon by both the City and the Contractor.  

 
ARTICLE 17 – SUSPENSION OF WORK AND TERMINATION 

 
17.1 City May Suspend Work:  The City may, at any time and without cause, suspend the 

Work or any portion of the Work for a period of not more than ninety (90) days by 
notice in writing to the Contractor which shall fix the date on which Work shall be 
resumed.   The Contractor shall resume the Work on the date fixed.  The Contractor 
will be allowed an increase in the Contract Price or an extension of the Contract Time, 
or both, directly attributable to any suspension, if the Contractor makes a claim as 
provided in Articles 14 and 15. 

 
17.2 City May Terminate Work:  The City retains the right to terminate this Agreement, with 

thirty (30) days prior written notice.  Additionally, the City may also terminate this 
Agreement upon 15 days’ notice upon the occurrence of any one or more of the 
following events: 

 
17.2.1 If the Contractor commences a voluntary case or a petition is filed against the 

Contractor, under any chapter of the Bankruptcy Code, or if the Contractor 
takes any equivalent or similar action by filing a petition or otherwise under any 
other federal or state law in effect at such time relating to the bankruptcy or 
insolvency. 

 
17.2.2 If the Contractor makes a general assignment for the benefit of creditors. 
 
17.2.3 If a trustee, receiver, custodian or agent of the Contractor is appointed under 

applicable law or under Contract, whose appointment or authority to take 
charge of property of the Contractor is for the purpose of enforcing a lien 
against such property or for the purpose of general administration of such 
property for the benefit of the Contractor’s creditors. 

 
17.2.4 If the Contractor persistently fails 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 as same may be revised from time to time. 

 
17.2.5 If the Contractor repeatedly fails to make prompt payments to subcontractors or 

for labor, material or equipment. 
 
17.2.6 If the Contractor repeatedly disregards proper safety procedures. 
 
17.2.7 If the Contractor disregards any local, state or federal laws or regulations. 
 
17.2.8 If the Contactor otherwise violates any provisions of this Agreement. 
 

17.3 Further, the Contractor may be excluded from the Work site and the City take 
possession of the Work and of all the Contractor’s tools, appliances, construction 
equipment and machinery at the site and use them without liability to the City for 
trespass or conversion, incorporate in the Work all materials and equipment stored at 
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 the site or for which the City has paid the Contractor but which are stored elsewhere, 
and finish the Work as the City may deem expedient.  In this instance, the Contractor 
shall not be entitled to receive any further compensation until the Work is finished. 

 
 No Extended Damages: For other and additional good and valuable consideration the 

receipt and sufficiency of which is hereby acknowledged, the Contractor covenants 
and agrees that in the event of any delay of construction or for any reason, allegation 
or claim, and notwithstanding the reason of the delay, reason, claim or allegation or 
who caused them or the construction delay or whether they were caused by the City, 
that there will be no entitlement to Contractor to or for any direct or indirect financial 
damages or losses for extended corporate overhead impact, extended project 
overhead impacts, project support services, mobilization or demobilization or by 
whatever other label or legal concept or theory and types of names or labels or basis 
such claims may have, or any business damages or losses of whatever type or nature, 
and Contractor hereby waives any right to make any such claim or claims. This 
provision will have application and effect when construction delays are anticipated and 
agreed upon by both the City and the Contractor. 

 
17.4 If the Contractor commits a default due to its insolvency or bankruptcy, the following 

shall apply: 
 

17.4.1 Should this Agreement be entered into and fully executed by the parties, funds 
released and the Contractor (Debtor) files for bankruptcy, the following shall 
occur: 

 
17.4.1.1 In the event the Contactor files a voluntary petition under 11 U.S.C. 

301 or 302, or an order for relief is entered under 11 U.S.C. 303, the 
Contractor shall acknowledge the extent, validity, and priority of the 
lien recorded in favor of the City.  The Contractor further agrees that in 
the event of this default, the City shall, at its option, be entitled to seek 
relief from the automatic stay pursuant to 11 U.S.C. 362.  The City 
shall be entitled to relief from the automatic stay pursuant to 11 U.S.C. 
362(d) (1) or (d) (2), and the Contactor agrees to waive the notice 
provisions in effect pursuant to 11 U.S.C. 362 and any applicable 
Local Rules of the United States Bankruptcy Court.  The Contactor 
acknowledges that such waiver is done knowingly and voluntarily. 

 
17.4.1.2  Alternatively, in the event the City does not seek stay relief, or if stay 

relief is denied, the City shall be entitled to monthly adequate 
protection payments within the meaning of 11 U.S.C. 361.  The 
monthly adequate protection payments shall each be in an amount 
determined in accordance with the Note and Mortgage executed by 
the Contractor in favor of the City. 

 
17.4.1.3 In the event the Contractor files for bankruptcy under Chapter 13 of 

Title 11, United States Code in additional to the foregoing provisions, 
the Contractor agrees to cure any amounts in arrears over a period 
not to exceed twenty-four (24) months from the date of the 
confirmation order, and such payments shall be made in addition to 
the regular monthly payments required by the Note and mortgage.  
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  Additionally, the Contractor shall agree that the City is over secured 
and, therefore, entitled to interest and attorney’s fees pursuant to 11 
U.S.C. 506(b).  Such fees shall be allowed and payable as an 
administrative expense.  Further, in the event the Contractor has less  

  than five (5) years of payments remaining on the Note, the Contractor 
agrees that the treatment afforded to the claim of the City under any 
confirmed plan of reorganization shall provide that the remaining 
payments shall be satisfied in accordance with the Note, and that the 
remaining payments or claim shall not be extended or amortized over 
a longer period than the time remaining under the Note. 

 
17.4.2 Should this Agreement be entered into and fully executed by the parties, and 

the funds have not been forwarded to Contractor, the following shall occur: 
 

17.4.2.1 In the event the Contractor files a voluntary petition pursuant to 11 
U.S.C. 301 or 302, or an order for relief is entered under 11 U.S.C. 
303., the Contractor acknowledges that the commencement of a 
bankruptcy proceeding constitutes an event of default under the terms 
of this Agreement.  Further, the Contractor acknowledges that this 
Agreement constitutes an executor contract within the meaning of 11 
U.S.C. 365.  The Contractor acknowledges that this Agreement is not 
capable of being assumed pursuant to 11 U.S.C. 365(c)(2), unless the 
City expressly consents in writing to the assumption.  In the event the 
City consents to the assumption, the Contractor agrees to file a motion 
to assume this Agreement within ten (10) days after receipt of written 
consent from the City, regardless of whether the bankruptcy 
proceeding is pending under Chapter 7, 11, or 13 of Title 11 of the 
United States Code.  The Contractor further acknowledges that this 
Agreement is not capable of being assigned pursuant to 11 U.S.C. 
365(b)(1). 

 
17.5 Where the Contractor’s service have been so terminated by the City, the termination 

shall not affect any rights of the City against the Contractor then existing or which may 
thereafter accrue.  Any retention or payment of moneys due the Contractor by the City 
will not release the Contractor from liability. 

 
17.6 The Contractor has no right, authority or ability to terminate the Work except for the 

wrongful withholding of any payments due the Contractor from the City. 
 

ARTICLE 18 – NOTICES 
 

18.1 All notices required by any of the Contract Documents shall be in writing and shall be 
deemed delivered upon mailing by certified mail, return receipt requested to the 
following: 

 
To the City: 
 
 City Manager 
 City of Fort Lauderdale 
 100 North Andrews Avenue
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 Fort Lauderdale, Florida  33301 
 
with copy to the: 
 
           Project Manager and City Attorney 
           City of Fort Lauderdale 
  100 North Andrews Avenue 
   Fort Lauderdale, Florida  33301 
 
To the Contractor: 
 
 All Webbs Enterprises, Inc. 
 309 Commerce Way 
 Jupiter, FL 33458 
 
 

ARTICLE 19 – LIMITATION OF LIABILITY 
 

19.1 The City desires to enter into this Agreement only if in so doing the City can place a 
limit on the City’s liability for any cause of action arising out of this Agreement, so that 
the City’s liability for any breach never exceeds the sum of $1,000.  For other good 
and valuable consideration, the receipt and sufficiency of which is hereby 
acknowledged, the Contractor expresses its willingness to enter into this Agreement 
with the knowledge that the Contractor’s recovery from the City to any action or claim 
arising from the Agreement is limited to a maximum amount of $1,000,  which amount 
shall be reduced by the amount actually paid by the City to the Contractor pursuant to 
this Agreement, for any action or claim arising out of this Agreement.  Nothing 
contained in this paragraph or elsewhere in this Agreement is in any way intended 
either to be a waiver of the limitation placed upon the City’s liability as set forth in 
Section 768.28, Florida Statutes, or to extend the City’s liability beyond the limits 
established in said Section 768.28; and no claim or award against the City shall 
include attorney’s fees, investigative costs, expert fees, suit costs or pre-judgment 
interest. 

 
19.2  No Extended Damages: For other and additional good and valuable  consideration the 

receipt and sufficiency of which is hereby acknowledged, the Contractor covenants 
and agrees that in the event of any delay of construction or for any reason, allegation 
or claim, and notwithstanding the reason of the delay, reason, claim or allegation or 
who caused them or the construction delay or whether they were caused by the City, 
that there will be no entitlement to Contractor to or for any direct or indirect financial 
damages or losses for extended corporate overhead impact, extended project 
overhead impacts, project support services, mobilization or demobilization or by 
whatever other label or legal concept or theory and types of names or labels or basis 
such claims may have, or any business damages or losses of whatever type or nature, 
and Contractor hereby waives any right to make any such claim or claims. This 
provision will have application and effect when construction delays are anticipated and 
agreed upon by both the City and the Contractor.  
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ARTICLE 20 – GOVERNING LAW 
 

20.1 This Agreement shall be governed by the laws of the State of Florida.  Both Parties 
agree that the courts of the State of Florida shall have jurisdiction of any claim arising 
in connection with this Agreement.  Venue for any claim, objection or dispute arising 
out of this Agreement shall be in Broward County, Florida. 

 
ARTICLE 21 – MISCELLANEOUS 

 
21.1 The duties and obligations imposed by this Agreement and the rights and remedies 

available to the parties and, in particular but without limitation, the warranties, 
guaranties and obligations imposed upon the Contractor and all of the rights and 
remedies available to the City, 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, and the provisions of this 
Paragraph will be as effective as if repeated specifically in the Contract Documents, 
and the provisions of this Paragraph will survive final payment and termination or 
completion of this Agreement. 

 
21.2 The Contractor shall not assign or transfer this Agreement or its rights, title or 

interests.  The obligations undertaken by the Contractor pursuant to this Agreement 
shall not be delegated or assigned to any other person or firm.  Violation of the terms 
of this Paragraph shall constitute a material breach of Agreement by the Contractor 
and the City any, at its discretion, cancel this Agreement and all rights, title and 
interest of the Contractor which shall immediately cease and terminate. 

 
21.3 The Contractor and its employees, volunteers and agents shall be and remain an 

independent contractors and not agents or employees of the City with respect to all of 
the acts and services performed by and under the terms of this Agreement.  This 
Agreement shall not in any way be constructed to create a partnership, association or 
any other kind of joint undertaking or venture between the Parties. 

 
21.4 The City reserves the right to audit the records of the Contractor relating in any way to 

the Work to be performed pursuant to this Agreement at any time during the 
performance and term of this Agreement and for a period of three (3) years after 
completion and acceptance by the City.  If required by the City, the Contractor agrees 
to submit to an audit by an independent certified public accountant selected by the 
City.  The Contractor shall allow the City to inspect, examine and review the records of 
the Contractor at any and all times during normal business hours during the term of 
this Agreement. 

 
21.5 The remedies expressly provided in this Agreement to the City shall not be deemed to 

be exclusive but shall be cumulative and in addition to all other remedies in favor of 
the City now or later existing at law or in equity. 

 
21.6 Should any part, term or provisions of this Agreement be decided by the courts to be 

invalid, illegal or in conflict with any state or federal law, the validity of the remaining 
portion or provision shall not be affected. 
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Bid No. 243-11425 
PROJECT 11930 

G. T.  LOHMEYER DEEP INJECTION WELLS MECHANICAL INTEGRITY TEST 
 
 
TO THE COMMISSION OF THE CITY OF 
 FORT LAUDERDALE, FLORIDA 
 
Gentlemen: 
 
The undersigned bidder agrees to furnish all labor, tools, material and supplies, and to sustain all the 
expense incurred in doing the work set forth below that may be awarded the undersigned by the City 
of Fort Lauderdale, Florida, through its proper officers, and to do the same strictly in accordance with 
the plans and contract documents on file in the Public Works Department of Fort Lauderdale, which 
are referred to below and made a part hereof, at the following unit prices, to-wit: 
 
 
ITEM  1: Furnish all materials, labor and equipment to suppress the 

well differential back pressure in the injection well, as 
required, for all phases of the mechanical integrity testing. 
 
5 @ $9,500.00     /EACH  $47,500.00   

 
 
ITEM  2: Furnish all materials, labor and equipment for cleaning 

(brushing) the interior casing of the injection well for its entire 
length. 

 
 5 @ $15,000.00 /EACH  $75,000.00  
 
 
ITEM  3: Furnish all materials, labor and equipment to pressure test 

the interior casing of the injection well, for its entire length, 
including packer integrity test, moving the packer devise for 
2 times, if required, and pressurizing the casing 2 times, if 
required. 

 
 5 @ $14,000.00 /EACH  $70,000.00  
 
 
ITEM  4: Furnish all materials, labor and equipment to reposition the 

packer and re-pressurize the interior well casing in addition to 
that covered in item 3, if ordered by the City Manager and or 
his designee.  

 5 @ $250.00  /EACH  $1,250.00  
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ITEM  5: Furnish all materials, labor and equipment, to perform a 
radioisotope survey of the injection well. 

 
 5 @ $13,500.00  /EACH  $67,500.00  
 
 
ITEM  6: Furnish all materials, labor and equipment to perform 

additional radioisotope survey in addition to that covered in 
Item 5, if ordered by the City Manager and or his designee.   

 
 15 @ $50.00  /HOUR  $750.00  
 
 
ITEM  7: Furnish all materials, labor and equipment to perform a 

closed circuit television survey of the injection well, including 
the interior casing for its full length, and the open borehole to 
its total depth. 

 
 5 @ $6,500.00 /EACH  $32,500.00  
 
 
ITEM  8: Provide your hourly rate for standby/waiting time due to 

unforeseen conditions, when ordered and approved by the 
City Manager and or his designee and as specified.  

 
 50 @ $250.00 /HOUR  $12,500.00  
 
 
ITEM  9: Furnish all materials, labor, and equipment required to paint 

all pipes, fittings, valves and other appurtenances for five 
deep injections wells, including sand blasting and all 
specified preparatory work required per Section 6.06. 
 
5 @ $ 14,000.00     /EACH  $70,000.00   

 
 
ITEM  10: Furnish all labor, material, and equipment to construct 

the backwash force main piping for IW #4 including 
associated fittings, butterfly valves, concrete pipe 
supports, concrete footings, concrete slabs, and all 
appurtenant items, connection to existing force mains, 
and pressure testing; to install electrical breakers, 
wiring, circuits, cables, power  

 distribution panels, control panels, switches, 
transformers, disconnects, receptacles, grounding 
systems, pull boxes, valve actuators, and all appurtenant 
items, connections, conduit extensions, testing, and 
work necessary to upgrade electrical service and operate 
butterfly valves; to abandon and remove existing force 
main including line stop site determination, and line stop 
installation; to perform site restoration. This item 
includes installing, monitoring, and maintaining 
temporary earthwork excavation support systems; any 



 

C-34(c) 

Item 10 cont’d 
 
 trench safety and special shoring requirements; 

temporary dewatering systems if needed; and all  
 specifications requirements as well as items included in 

Section 01010 and the plans. 
 
 LUMP SUM  $220,000.00 
 
ITEM  11: Mobilization and Demobilization at the GTL WWTP well 

field located within the City of Fort Lauderdale at 1000 
SE 21 Street, Fort Lauderdale, Florida. Mobilization 
includes providing/installing/removing project sign, 
required field coordination and project management, 
submittals, RFI’s, insurance, site cleanup, sanitary 
facilities, bonds, video, labor associated with permit 
acquisition, staging area, testing, construction trailer 
and demobilization 
 
NOTE: This total must not exceed ten percent of the items  
1-10 above. Take the sum of items 1 through 10 and multiply 
 It by 0.10 to calculate this total 
 
 

 LUMP SUM   $50,000.00_______ 
 
ITEM  12: Allowance for cost of required construction permits and 

fees, as required by jurisdictional permitting authorities, 
including the City (if required), FDEP and Broward 
County. The Contractor shall submit documentation to 
the City for payments submitted to such agencies. No 
refunds will be made under this Allowance for 
unsubstantiated fees.  

 
 ALLOWANCE                                                                                    $50,000___________ 
 
ITEM  13: Allowance for unforeseen conditions, for minor scope of 

work changes, and for quantity adjustments, if ordered 
and authorized by the City Manager and or his designee  

 
 ALLOWANCE           $50,000  
 
 
   TOTAL BID: $747,000.00  
    (FIGURES) 
 
Seven Hundred Forty Seven Thousand Dollars and Zero cents 

(TOTAL WRITTEN DOLLAR AMOUNT) 



  

C-34(d) 

ALTERNATE: 
 
ITEM  1: Furnish all materials, labor and equipment to 

perform acidization cleaning of the borehole for 
each deep well as stipulated by the MIT plan 
developed by the City’s Consultant (CDM Smith 
Inc.) and submitted to FDEP for approval under a 
separate task order. The City will provide 
Contractor a copy of MIT plan which includes 
acidization protocol for all deep injection wells 
(Appendix A). 
 
5 @ $67,000.00     /EACH  $335,000.00   
     

 
TOTAL ALTERNATE BID PRICE: $335,000.00  

    (FIGURES) 
 

TOTAL BID PRICE (BASE BID + ALTERNATE BID): $1,082,000.00   
  (FIGURES) 

 
 
One Million Eighty-Two Thousand Dollars and Zero cents 

(TOTAL WRITTEN DOLLAR AMOUNT – BASE BID + ALTERNATE BID) 
 
 
 
The City of Fort Lauderdale reserves the right to waive any informality in any bid and to reject 
any or all bids.  The City of Fort Lauderdale reserves the right to reduce or delete any of the 
above items.   
 
At time of award of contract, the City reserves the right to set a maximum dollar limit that 
may be expended on this project.  Contract quantities of any or all items may be 
increased, reduced, or eliminated to adjust the contract amount to coincide with the 
amount of work necessary or to bring the contract value to within the established limit.  
All quantities are estimated and the City reserves the right to increase, reduce, or 
eliminate the contract quantities in any amount.  
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CONTRACT TIME  

 
1.1 The Contractor recognizes that TIME IS OF THE ESSENCE.  The Work shall 

commence within 7 calendar days of the date of the Notice to Proceed.  
 
1.2 The Work shall be Substantially Completed within 90 calendar days after the date 

when the Contract Time commences to run as provided in the Notice to Proceed. 
 
1.3 The Work shall be finally completed on the Final Completion Date and ready for final 

payment in accordance with this Agreement within 120 calendar days after the date 
when the Contract Time commences to run as provided in the Notice to Proceed. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Rev. 7/10/2013
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	11930 FINAL SPECS.5-8-14.pdf
	01001 GENERAL REQUIREMENTS
	1 PART 1 PROJECT DESCRIPTION
	1.01 GENERAL
	A. This Contract provides for Work at the G. T. Lohmeyer WWTP’s injection well field as described in the Instructions to Bidders.
	B. A brief description of the Work is stated in section 01010, SUMMARY OF WORK. To determine the full scope of the project, coordinate the applicable information in these Contract Documents and the project drawings.
	C. The following additional information, though not all-inclusive, is given to assist contractors in their evaluation of the work required to meet the project objectives.
	D. The CONTRACTOR shall become familiar with the existing operating conditions of the CITY's G.T. Lohmeyer Wastewater Treatment Plant and take such into consideration in planning and scheduling work. No extra claims shall be made for work required to achie
	E. Refer to Mechanical Integrity Test Specification Section 8.00, Measurement and Payment for cost breakdown and payment scheduling.


	2 PART 2 SEQUENCE OF OPERATIONS
	2.01 SCHEDULING
	A. General: Prepare and submit schedule in accordance with the provisions of Section 01310, PROGRESS SCHEDULES.
	B. Plan the work and carry it out with minimum interference to the operation of the existing facilities. Prior to starting the work, confer with the CITY's representative to develop an approved work schedule which will permit the facilities to function as 
	C. No work shall be started until the CONTRACTOR has received approved shop drawings, established material/delivery dates for all equipment, and received approval of the construction schedule from the CITY. The CONTRACTOR shall have sufficient manpower, eq
	D. No work shall commence without express written consent of the CITY.
	E. If a privately owned staging area is required, no work shall commence until approval of the facility is obtained from City Planning and Zoning in accordance with Section 47-19.2 of the Unified Land Development Regulations. Submit a copy of the approval �

	2.02 MOBILIZATION AND DEMOBILIZATION
	A. CONTRACTOR shall be responsible for mobilization and demobilization of labor, materials and equipment. Payment for mobilization and demobilization shall be included in the lump sum price indicated in the Proposal for the project.

	2.03 COORDINATION
	A. CONTRACTOR shall cooperate in the coordination of separate activities in a manner that will provide the least interference with the CITY's operations and other contractors and utility companies working in the area, and in the interfacing and connection �
	B. If any difficulty or dispute should arise in the accomplishment of the above, the problem shall be brought immediately to the attention of the CITY.

	2.04 SHUTDOWN OF EXISTING OPERATIONS OR UTILITIES
	A. Continuous operation of the CITY's service functions is of critical importance. The CONTRACTOR's work shall not result in the interruption of any CITY facilities.
	B. Minimizing conflicts with the ongoing area-wide commercial activities is of critical importance. The CONTRACTOR's work shall minimize the interruption of operations at any facility or business.
	C. Connections to existing services or utilities, or other work that requires the temporary shutdown of any existing operations or utilities shall be planned in detail with appropriate scheduling of the work and coordinated with the CITY. Two business days�
	D. All materials and equipment (including emergency equipment) necessary to expedite the tie-in shall be on hand and in proper working order prior to the shutdown of existing services or utilities.

	2.05 OPERATION OF EXISTING SYSTEM PROHIBITED
	A. At no time undertake to close off any utility lines or open valves or take any other action which would affect the operation of existing systems. The CITY’s forces will operate all valves. Provide at least one business day notice to CITY prior to any op�


	3 PART 3 SITE CONDITIONS
	3.01 SITE INVESTIGATION AND REPRESENTATION
	A. The CONTRACTOR acknowledges satisfaction as to the general nature and location of the work, the general and local conditions, particularly those bearing upon availability of transportation, availability of labor, water, electric power, roads, and uncert�
	B. Failure by the CONTRACTOR to become acquainted with the physical conditions and all the available information will not relieve the CONTRACTOR from responsibility for properly estimating the difficulty or cost of successfully performing the Work.
	C. The CONTRACTOR warrants that as a result of examination and investigation of all the aforesaid data, the CONTRACTOR can perform the work in a good and workmanlike manner and to the satisfaction of the CITY. The CITY assumes no responsibility for any rep�

	3.02 INFORMATION ON SITE CONDITIONS
	A. Information obtained by the CITY regarding site conditions, subsurface information, groundwater elevations, existing construction of site facilities as applicable, and similar data will be available for inspection at the office of the CITY upon request.�
	B. Where appropriate, subsurface boring logs are provided on the drawing profiles for informational purposes. The CONTRACTOR shall interpret this information at his own risk.

	3.03 UTILITIES
	A. The CONTRACTOR shall be responsible for determining and/or confirming, at his cost, the locations of all utilities within the project area, and shall be responsible for contacting each utility for location and notification prior to commencing work.
	B. The CONTRACTOR shall contact potentially affected utilities as provided in Section 01040, Coordination.
	C. The CONTRACTOR shall contact Sunshine State One Call at 1-800-432-4770 at least 2 working days prior to any excavation and make arrangements for locating all utilities in the project area.

	3.04 CONTRACTOR'S RESPONSIBILITY FOR UTILITY PROPERTIES AND  SERVICE
	A. Where the CONTRACTOR's operations could cause damage or inconvenience to utilities, telephone, television, power, water, or sewer systems, the operations shall be suspended until all arrangements necessary for the protection of these utilities and servi�
	B. Notify all utility offices which are affected by the construction operation at least 2 working days in advance. Under no circumstances expose any utility without first obtaining permission from the appropriate agency. Once permission has been granted, l�
	C. The CONTRACTOR shall be solely and directly responsible to the CITY and operators of such properties for any damage, injury, expense, loss, inconvenience, delay, suits, actions, or claims of any character brought because of any injuries or damage which �
	D. Neither the CITY nor its officers or agents shall be responsible to the CONTRACTOR for damages as a result of the CONTRACTOR's failure to protect utilities encountered in the Work.
	E. In the event of interruption to domestic water, sewer, storm drain, or other utility services as a result of accidental breakage due to construction operations, promptly notify the proper authority. Cooperate with said authority in restoration of servic�
	F. In the event the CONTRACTOR encounters water service lines or sewer laterals that interfere with trenching, he may, by obtaining prior approval of the CITY in writing, cut the service, dig through, and restore the service with similar and equal material�
	G. The CONTRACTOR shall replace, at his own expense, all existing utilities or structures removed or damaged during construction, unless otherwise provided for in these Contract documents or ordered by the CITY.
	H. Telephone and communications drops and signal systems may extend throughout the project area. Properly located cable, conduit, interface equipment, pull or junction boxes and other signal or systems equipment damaged by the CONTRACTOR shall be replaced �
	1. Damaged cable shall be replaced as an entire run, from junction box to junction box.
	2. Notify Broward County Engineering two business days in advance of the need to remove traffic detection loops.
	3. Contractor shall verify marked cables and signal systems prior to excavation.


	3.05 INTERFERING STRUCTURES
	A. Take necessary precautions to prevent damage to existing structures whether on the surface, aboveground, or underground.
	B. Protect underground and aboveground existing structures from damage, whether or not they lie within the limits of the easements obtained by the CITY. Where such existing fences, gates, sheds, buildings, or any other structure must be removed in order to�
	C. Without additional compensation, the CONTRACTOR may remove and shall replace in a condition as good as or better than original, such small miscellaneous structures as fences, mailboxes, and signposts that interfere with the CONTRACTOR's operations.

	3.06 EASEMENTS and work on private property
	A. Where portions of the work are located on public or private property, easements and permits will be obtained by the CITY, except as otherwise noted in these Specifications. Easements will provide for the use of property for construction purposes to the �
	B. The CONTRACTOR shall be responsible for all damage to private property where work related activities have occurred without proper easement or authorization. The City may withhold payment to the CONTRACTOR pending resolution of any claims by private CITY�
	C. It is anticipated that the required easements and permits will be obtained before construction is started. However, should the procurement of any easement or permit be delayed, the CONTRACTOR shall schedule and perform the work around these areas until �
	D. Prior to removing an existing structure or item, provide written notice to the CITY at least two (2) days in advance of the anticipated removal.
	E. The CONTRACTOR shall not engage in private construction activities within the project area.


	4 PART 4 SAFETY AND CONVENIENCE
	4.01 SAFETY and access
	A. The CONTRACTOR shall do all work necessary to protect the general public from hazards, including, but not limited to, surface irregularities or unramped grade changes in pedestrian sidewalk or walkway, and trenches or excavations in roadway. Barricades,�
	B. During construction, the CONTRACTOR shall construct and at all times maintain satisfactory and substantial temporary chain link fencing, solid fencing, railing, barricades or steel plates, as applicable, at all openings, obstructions, or other hazards i�

	4.02 ACCIDENT REPORTS
	A. In addition, the CONTRACTOR must promptly report in writing to the CITY all accidents whatsoever arising out of, or in connection with, the performance of the work whether on, or adjacent to, the site, giving full details and statements of witnesses. If�
	B. If a claim is made by anyone against the CONTRACTOR or any subcontractor on account of any accident, the CONTRACTOR shall promptly report the facts in writing to the CITY, giving full details of the claim.

	4.03 SAFE ACCESS BY FEDERAL, STATE, AND LOCAL GOVERNMENT   OFFICIALS
	A. Authorized representatives of the state, federal, or local governmental agencies, shall at all times have safe access to the work, and the CONTRACTOR shall provide proper facilities for such access and inspection.

	4.04 PROTECTION OF PROPERTY
	A. Protect stored materials located adjacent to the proposed work. During construction operations, construct and maintain such facilities as may be required to provide access to necessary plant facilities. No access shall be cut off, unless the CONTRACTOR �
	B. The CONTRACTOR shall identify and isolate his active work zone in such a manner as to exclude all personnel not employed by him and the CITY.

	4.05 FIRE PREVENTION AND PROTECTION
	A. The CONTRACTOR shall perform all work in a fire-safe manner. He shall supply and maintain on the site adequate fire-fighting equipment capable of extinguishing incipient fires. The CONTRACTOR shall comply with applicable federal, state, and local fire-p�

	4.06 ACCESS FOR POLICE AND FIRE
	A. Notify the Fire Department and Police Department before closing any street or portion thereof. No closing shall be made without the CITY's written approval. Notify said departments when the streets are again passable for emergency vehicles. Conduct oper�
	B. The CONTRACTOR shall leave a night emergency telephone number or numbers with the Police Department, and the CITY, so that contact may be made easily at all times in case of barricade trouble or other emergencies.


	5 PART 5 PRESERVATION, RESTORATION, AND CLEANUP
	5.01 SITE RESTORATION AND CLEANUP
	A. At all times during the work, keep the premises clean and orderly, and upon completion of the Work, repair all damage caused by equipment and leave the project free of rubbish or excess materials of any kind.
	B. Stockpile excavated materials in a manner that will cause the least damage to adjacent structures, grassed areas, shrubbery, or fences. Remove all excavated materials from grassed and planted areas, and leave these surfaces in a condition equivalent to �

	5.02 FINISHING OF SITE, BORROW, AND STORAGE AREAS
	A. Upon completion of the project, all areas used by the CONTRACTOR shall be properly cleared of all temporary structures, rubbish, and waste materials and properly graded to drain and blend in with abutting property. Areas used for the deposit of waste ma�

	5.03 Historic preservation
	A. If the project work should uncover prehistoric or historic artifacts associated with Native American cultures, early colonial cultures, or American settlements, all project activities in the area shall cease immediately.
	B. All such discoveries shall be reported to the Division of Historical Resources. Review and Compliance Section at (800) 847-7278.
	C. Project activities in the affected area cannot resume without authorization from the Division of Historic Resources.


	6 part 6 PERMITS
	6.01 general
	A. Permits oObtained by the CITY mMay iInclude the fFollowing:
	1. Broward County Environmental Regulation Division (BCERD) and Florida Department of Environmental Protection (FDEP) Wastewater Permits, as required.FDEP Permit???

	B. Permits to be oObtained by the CONTRACTOR may iInclude, but aAre nNot lLimited to the fFollowing:
	1. Local, County, and State contracting licenses
	2. Dewatering permit from the Broward County Environmental Protection Division
	3. Dewatering permit from the South Florida Water Management District
	4. SFWMD Dewatering permit from the National Pollution Discharge Elimination System (if required).
	5. City electrical and plumbing permits..)

	C. The CONTRACTOR shall comply with all applicable permit conditions.
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	1 PART 1 GENERAL
	1.01 SUBMITTALS
	A. Informational:
	1. Statement of Qualification (SOQ) for land surveyor or civil engineer.
	2. Statement of Qualification (SOQ) for professional videographer.
	3. Photographs:
	a. Color Prints: Submit two copies, accompanied by negatives or digital files, within 5 days of being taken.
	b. Video Recordings: Submit two copies within 5 days of being taken.



	1.02 UTILITY NOTIFICATION AND COORDINATION
	A. Coordinate the Work with various utilities within Project limits. Notify applicable utilities prior to commencing Work.
	1. Contact the City of Fort Lauderdale Public Services Department at 954-828-8000 for water and sewer utility locations.
	2. Contact Sunshine State One Call at 1-800-432-4770 at least 2 business days prior to any excavation.
	3. Contact George T. Lohmeyer Regional Wastewater Treatment Plant Operator to coordinate valve closings.

	B. If damage occurs, or if conflicts or emergencies arise during Work, contact the appropriate utility.
	1. Electricity Company: Florida Power and Light.
	a. Contact Person: Trouble Center (or police/fire – 911).
	b. Telephone: 954-797-5000.

	2. Telephone Company: BellSouth.
	a. Contact Person: Jason Boschen.
	b. Telephone: 954-316-4005 or 954-605-1121.

	3. Water and Sewer Department: Fort Lauderdale Public Services Department.
	a. Contact Person: Emergency Hotline.
	b. Telephone: 954-828-8000.

	4. Gas Company: TECO Peoples Gas.
	a. Contact Person: Dispatch.
	b. Telephone: 305-957-3857, ext. 7490 or 1-877-832-6747.

	5. Telecom: AT&T – Broadband/Comcast.
	a. Contact: Andy Vaspasiano.
	b. Telephone: 954-266-6589 or 954-444-2833.

	6. Telecom: FP&L FiberNet.
	a. Contact: Noel R. Reese.
	b. Telephone: 305-552-3249 or 305-205-1283.

	7. Broward County Traffic Engineering Division (For Traffic Signal Communications Systems Underground Cable and Traffic Loops):
	a. Contact: Keith Smith.
	b. Telephone: 954-484-9600, ext. 227.



	1.03 PROJECT MEETINGS
	A. General:
	1. Engineer: Schedule physical arrangements for meetings throughout progress of Work, prepare meeting agenda with PROJECT CONSTRUCTION MANAGERPCM, Owner and Contractor input and distribute with written notice of each meeting, preside at meetings, record mi�
	2. Representatives of PROJECT CONSTRUCTION MANAGERPCM, Owner, Contractor, and Subcontractors shall attend meetings as needed.

	B. Preconstruction Conference:
	1. Contractor shall be prepared to discuss the following subjects, as a minimum:
	a. Required schedules.
	b. Status of Bonds and insurance.
	c. Sequence of critical path work items.
	d. Project changes and clarification procedures.
	e. Use of site, access, office and storage areas, security and temporary facilities.
	f. Major project delivery and priorities.
	g. Contractor's safety plan and representative.
	h. Progress payment procedures.

	2. Attendees may include but not limited to:
	a. Owner's representatives
	b. PCM's representatives
	c. Contractor's office representative
	d. Contractor's resident superintendent
	e. Contractor's quality control representative
	f. Subcontractor's representatives whom Contractor may desire or PCM may request to attend.
	g. Engineer's representatives.
	h. Utility representatives.
	i. Others as appropriate.


	C. Preliminary Schedules Acceptability Review Meeting: As required to review and finalize Preliminary Schedule.
	D. Progress Meetings:
	1. Engineer will schedule regular progress meetings at site, conducted weekly to review Work progress, progress schedule, Shop Drawing and Sample submissions schedule, Application for Payment, contract modifications, and other matters needing discussion an�
	2. Attendees will include:
	a. Owner's representatives, as appropriate.
	b. PCM, as appropriate.
	c. Contractor, Subcontractors and Suppliers, as appropriate.
	d. Engineer's representative(s).
	e. Others as appropriate.

	3. On a monthly basis, the PCM will conduct a meeting to review work completed the previous month versus the Progress Schedule, work planned for upcoming month based on the Progress Schedule, the monthly Application for Payment, and any outstanding issues �

	E. Preinstallation Meetings:
	1. When required in individual Specification sections or as necessary to coordinate the Work, convene at site prior to commencing Work of that section.
	2. Require attendance of entities directly affecting, or affected by, Work of that section.
	3. Notify PCM 4 days in advance of meeting date.
	4. Provide suggested agenda to PCM to include reviewing conditions of installation, preparation and installation or application procedures, and coordination with related Work and work of others.

	F. Other Meetings: In accordance with the Contract Documents and as may be required by the Owner, PCM, and Engineer.

	1.04 FACILITY OPERATIONS
	A. Continuous operation of Owner's facilities is of critical importance. Schedule and conduct activities to enable existing facilities to operate continuously, unless otherwise specified.
	B. Perform Work continuously during critical connections and changeovers, and as required to prevent interruption of Owner's operations.
	C. When necessary, plan, design, and provide various temporary services, utilities, connections, temporary piping and heating, access, and similar items to maintain continuous operations of Owner’s facilities.
	D. Do not close lines, open or close valves, or take other action which would affect the operation of existing systems, except as specifically required by the Contract Documents and after authorization by Owner and Engineer. Such authorization will be cons�
	E. Provide 7 days advance written request for approval of need to shut down a process or facility to Owner and PCM.
	F. Power outages will be considered upon 48 hours written request to Owner and PCM. Describe the reason, anticipated length of time, and areas affected by the outage. Provide temporary provisions for continuous power supply to critical facility components.�
	G. Do not proceed with Work affecting a facility's operation without obtaining Owner's and PCM's advance approval of the need for and duration of such Work.
	H. Relocation of Existing Facilities:
	1. During construction, it is expected that minor relocations of Work will be necessary.
	1. Provide complete relocation of existing structures and Underground Facilities, including piping, utilities, equipment, structures, electrical conduit wiring, electrical duct bank, traffic loop detectors and other necessary items.
	2. Use only new materials for relocated facility. Match materials of existing facility, unless otherwise shown or specified.
	3. Perform relocations to minimize downtime of existing facilities.
	4. Install new portions of existing facilities in their relocated position prior to removal of existing facilities, unless otherwise accepted by PCM and Owner.


	1.01 BYPASS PUMPING
	A. Where the Work includes connections or modifications to existing sanitary sewer systems, wastewater flows shall be controlled through the pipeline sections and pump stations where work is being performed. Under no circumstances, can portions of the syst�
	A. Contractor shall be responsible for any damage to properties or buildings connected to the sewer system, and to the pipeline, which result from the flow control activities.
	A. Contractor shall submit a bypass pumping plan for all proposed bypass pumping operations.

	1.05 PHYSICAL CONDITIONS
	A. Exercise reasonable care to verify locations of existing subsurface structures and underground facilities.
	B. Thoroughly check immediate and adjacent areas subject to excavation by visual examination (and by electronic metal and pipe detection equipment, as necessary) for indications of subsurface structures and underground facilities.
	C. Make exploratory excavations where existing underground facilities or structures may potentially conflict with proposed underground facilities or structures. Conduct exploratory excavations in presence of Engineer and sufficiently ahead of construction �

	1.06 ADJACENT FACILITIES AND PROPERTIES
	A. Examination:
	1. After Effective Date of the Agreement and before Work at site is started, Contractor, PCM, and affected property owners and utility owners shall make a thorough examination of pre-existing conditions including existing buildings, structures, and other i�
	2. Periodic reexamination shall be jointly performed to include, but not limited to, cracks in structures, settlement, leakage, and similar conditions.

	B. Documentation:
	1. Record and submit documentation of observations made on examination inspections in accordance with paragraphs Construction Photographs and Audio-Video Recordings.
	2. Upon receipt, Engineer will review, sign, and return one record copy of documentation to Contractor to be kept on file in field office.
	3. Such documentation shall be used as indisputable evidence in ascertaining whether and to what extent damage occurred as a result of Contractor's operations, and is for the protection of adjacent property owners, Contractor, and Owner.


	1.07 CONSTRUCTION PHOTOGRAPHS
	A. Photographically document all unique portions of the construction including tie-ins to existing pipelines or facilities, crossings of existing utilities, buried valve and piping intersections, and other work items that will not otherwise be visible afte�
	B. Film or file handling and development shall be done by a commercial laboratory.
	C. PCM and Engineer shall have the right to select the subject matter and vantage point from which photographs are to be taken.
	D. Construction Progress Photos:
	1. Photographically demonstrate progress of construction, showing every aspect of site and adjacent properties as well as interior and exterior of new or impacted structures.
	2. Monthly: Take 24 exposures using 35 mm color film or digital photographs of comparable quality, unless otherwise approved by the PCM.

	E. Color Prints:
	1. Minimum Size: 3-inch by 5-inch.
	2. Finish: Glossy.
	3. Label Each Print:
	a. Project Name.
	b. Date and time photo was taken.
	c. Photographer’s name.
	d. Caption (maximum 30 characters).
	e. Location and area designation.
	f. Schedule activity number, as appropriate.

	4. Assemble in bound albums in clear plastic sleeves that facilitate viewing both front and back of each photograph.
	5. Assemble negatives in their corresponding album in clear plastic sleeves made for the purpose or on recordable CD media organized by project segment.


	1.08 AUDIO-VIDEO RECORDINGS
	A. Prior to beginning Work on construction site or of a particular area of the Work, and again within 10 days following date of Substantial Completion, videograph construction site and property adjacent to construction site.
	B. In the case of preconstruction recording, no Work shall begin in the area prior to PCM’s review and approval of content and quality of video for that area.
	C. Particular emphasis shall be directed to physical condition of existing vegetation, , pipes, valves, electrical controls boxes structures, and pavements within pipeline alignment and areas adjacent to and within the right-of-way or easement, equipment f�
	D. PCM and Engineer shall have right to select subject matter and vantage point from which videos are to be taken.
	E. Video taping shall be by a professional commercial videographer, experienced in shooting construction videos.
	F. Video Format and Quality:
	1. DVD format, with sound.
	2. Video:
	a. Produce bright, sharp, and clear images with accurate colors, free of distortion and other forms of picture imperfections.
	b. Electronically, and accurately display the month, day, year, and time of day of the recording.

	3. Audio:
	a. Audio documentation shall be done clearly, precisely, and at a moderate pace.
	b. Indicate date, Project name, and a brief description of the location of taping, including:
	1) Facility name;
	2) Street names or easements;
	3) Addresses of private property; and
	4) Direction of coverage, including engineering stationing, if applicable.



	G. Documentation:
	1. Provide two copies to the Owner.
	2. DVD Label:
	a. DVD number (numbered sequentially, beginning with 001).
	b. Project Name.
	c. Name of street(s) or easement(s) included.
	d. Applicable location by engineering stationing.
	e. Date and time of coverage.

	3. Project DVD Log: Maintain an ongoing log that incorporates above noted label information for DVD’S on Project.

	H. The Following Shall be Included with the Video Documentation:
	1. Coverage is required within and adjacent to the rights-of-way, easements, storage, and staging areas where the work is being constructed.
	2. Documentation of the conditions of the adjacent properties or any affected structures as a result of the impending construction.
	3. Certification as to date work done and by whom.
	4. All videos shall be keyed to the construction drawings, provided with an index and a written narrative.

	I. Preconstruction and Post-Construction Videos Shall be Submitted as follows:
	1. Preconstruction videos shall be presented to the Owner at the preconstruction conference.
	2. Post-construction videos shall be submitted prior to final project closeout. This submittal is contingent to final payment.

	J. Payment for the work in this Section will be included as part of the lump sum price for mobilization/demobilization.

	1.09 REFERENCE POINTS, SURVEYS, and record drawings
	A. Location and elevation of benchmarks are shown on Drawings.
	B. Contractor's Responsibilities:
	1. Provide additional survey and layout required to layout the Work.
	2. Check and establish exact location of existing facilities prior to construction of new facilities and any connections thereto.
	3. In event of discrepancy in data or benchmarks, request clarification before proceeding with Work.
	4. Retain professional land surveyor or civil engineer registered in state of Florida who shall perform or supervise engineering surveying necessary for additional construction staking and layout.
	5. Maintain complete accurate log of survey Work as it progresses as a Record Document. The Contractor is responsible for the quality control of horizontal location and vertical elevations of the installed project.
	6. On request of PCM, submit documentation.
	7. Provide competent employee(s), tools, stakes, and other equipment and materials as PCM may require to:
	a. Establish control points, lines, and easement boundaries.
	b. Check layout, survey, and measurement Work performed by others.
	c. Measure quantities for payment purposes.

	8. City Surveyor shall perform survey to obtain record information and prepare record drawings for pipelines in accordance with Section 01780, Contract Closeout. Contractor shall coordinate this work with the City Surveyor in accordance with Section 01780,�



	2 PART 2 PRODUCTS (Not Used)
	3 PART 3 EXECUTION
	3.01 CUTTING, FITTING, AND PATCHING
	A. Cut, fit, adjust, or patch Work and work of others, including excavation and backfill as required, to make Work complete.
	B. Obtain prior written authorization of Engineer before commencing Work to cut or otherwise alter:
	1. Structural or reinforcing steel, structural column or beam, elevated slab, trusses, or other structural member.
	2. Weather- or moisture-resistant elements.
	3. Efficiency, maintenance, or safety of element.
	4. Work of others.

	C. Refinish surfaces to provide an even finish.
	1. Refinish continuous surfaces to nearest intersection.
	2. Refinish entire assemblies.
	3. Finish restored surfaces to such planes, shapes, and textures that no transition between existing work and Work is evident in finished surfaces.

	D. Restore existing work, Underground Facilities, and surfaces that are to remain in completed Work including concrete-embedded piping, conduit, and other utilities as specified and as shown.
	E. Make restorations with new materials and appropriate methods as specified for new Work of similar nature; if not specified, use recommended practice of manufacturer or appropriate trade association.
	F. Fit Work airtight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces and fill voids.
	G. Remove specimens of installed Work for testing when requested by PCM or Engineer.



	01300 SUBMITTALS
	1 PART 1 GENERAL
	1.01 DEFINITIONS
	A. Action Submittal: Written and graphic information submitted by Contractor, that requires Engineer’s approval.
	B. Informational Submittal: Information submitted by Contractor, that does not require Engineer’s or PCM's approval. Submittals not meeting conditions of the Contract will be returned.

	1.02 document control system
	A. Contractor to inform PCM what type of Document Control System software will be used to manage construction activities and submittals.
	B. The Contractor shall provide printouts of document control submittal summaries as part of regular submittals in order to document such information provided to the City.

	1.03 PROCEDURES
	A. The Contractor shall prepare and submit select construction related correspondence, (transmittals, RFI’s proposals, etc.) to the PCM. During the preconstruction meeting(s) the Contractor shall be instructed by the City of Fort Lauderdale Water and Waste
	B. Direct submittals to PCM at the following address, unless specified otherwise.
	1. City of Fort Lauderdale, Utilities/Engineering, 100 North Andrews, Fort Lauderdale, FL 33301, Attn: Jorge Holguin

	C. Transmittal of Submittal:
	1. Contractor shall:
	a. Review each submittal and check for compliance with Contract Documents.
	b. Stamp each submittal with uniform approval stamp before submitting to PCM.
	1) Stamp to include Project name, submittal number, Specification number, Contractor’s reviewer name, date of Contractor’s approval, and statement certifying that submittal has been reviewed, checked, and approved for compliance with Contract Documents.
	2) PCM and Engineer will not review submittals that do not bear Contractor’s approval stamp and will return them without action.


	2. Complete, sign, and transmit with each submittal package, one Transmittal of Contractor's Submittal form attached at end of this Section.
	3. Identify each submittal with the following:
	a. Numbering and Tracking System:
	1) Sequentially number each submittal.
	2) Resubmission of submittal shall have original number with sequential alphabetic suffix.

	b. Specification section and paragraph to which submittal applies.
	c. Project title and Owner's project number.
	d. Date of transmittal.
	e. Names of Contractor, Subcontractor or Supplier, and manufacturer as appropriate.

	4. Identify and describe each deviation or variation from Contract Documents.

	D. Format:
	1. Do not base Shop Drawings on reproductions of Contract Documents.
	2. Package submittal information by individual specification section. Do not combine different specification sections together in submittal package, unless otherwise directed in Specification.
	3. Present in a clear and thorough manner and in sufficient detail to show kind, size, arrangement, and function of components, materials, and devices, and compliance with Contract Documents.
	4. Index with labeled tab dividers in orderly manner.

	E. Timeliness: Schedule and submit in accordance with schedule of Shop Drawing and Sample submittals, and requirements of individual Specification sections.
	F. Processing Time:
	1. Time for review shall commence on PCM’s receipt of submittal.
	2. PCM will act upon Contractor's submittal and transmit response to Contractor not later than 21days after receipt, unless otherwise specified.
	3. Resubmittals will be subject to same review time.
	4. No adjustment of Contract Times or Price will be allowed due to delays in progress of Work caused by rejection and subsequent resubmittals.

	G. Resubmittals: Clearly identify each correction or change made.
	H. Incomplete Submittals:
	1. PCM will return entire submittal for Contractor's revision if preliminary review deems it incomplete.
	2. When any of the following are missing, Submittal will be deemed incomplete:
	a. Contractor’s review stamp, completed and signed.
	b. Transmittal of Contractor’s Submittal, completed and signed.
	c. Insufficient number of copies.


	I. Submittals Not Required by Contract Documents:
	1. Will not be reviewed and will be returned stamped “Not Subject to Review.”
	2. PCM will keep one copy and return all remaining copies to Contractor.


	1.04 ACTION SUBMITTALS
	A. Prepare and submit Action Submittals required by individual Specification sections.
	B. Shop Drawings:
	1. Copies: Four
	2. Identify and Indicate:
	a. Applicable Contract Drawing and Detail number, products, units and assemblies, and system or equipment identification or tag numbers.
	b. Equipment and Component Title: Identical to title shown on Drawings.
	c. Critical field dimensions and relationships to other critical features of Work. Note dimensions established by field measurement.
	d. Project-specific information drawn accurately to scale.

	3. Manufacturer's Standard Schematic Drawings and Diagrams as follows:
	a. Modify to delete information that is not applicable to the Work.
	b. Supplement standard information to provide information specifically applicable to the Work.

	4. Product Data: Provide as specified in individual Specification sections.
	5. Foreign Manufacturers: When proposed, include following additional information:
	a. Names and addresses of at least 2 companies that maintain technical service representatives close to Project.
	b. Complete list of spare parts and accessories for each piece of equipment.


	C. Samples:
	1. Copies: 3, unless otherwise specified in individual Specification sections.
	2. Preparation: Mount, display, or package Samples in manner specified to facilitate review of quality. Attach label on unexposed side that includes the following:
	a. Manufacturer name.
	b. Model number.
	c. Material.
	d. Sample source.

	3. Manufacturer’s Color Chart: Units or sections of units showing full range of colors, textures, and patterns available.
	4. Full-size Samples:
	a. Size as indicated in individual Specification section.
	b. Prepared from same materials to be used for the Work.
	c. Cured and finished in manner specified.
	d. Physically identical with product proposed for use.


	D. Action Submittal Dispositions: Engineer will review, mark, and stamp as appropriate, and PCM will distribute marked-up copies as noted:
	1. Approved:
	a. Contractor may incorporate product(s) or implement Work covered by submittal.
	b. Distribution:
	1) One copy retained by PCM.]
	2) One copy furnished to City Inspector.
	3) One copy retained in Engineer's file.
	4) Remaining copy returned to Contractor appropriately annotated.


	2. Approved as Noted:
	a. Contractor may incorporate product(s) or implement Work covered by submittal, in accordance with Engineer's notations.
	b. Distribution:
	1) One copy retained by PCM.
	2) One copy furnished to City Inspector.
	3) One copy retained in Engineer's file.
	4) Remaining copy returned to Contractor appropriately annotated.


	3. Partial Approval, Resubmit as Noted:
	a. Make corrections or obtain missing portions, and resubmit.
	b. Except for portions indicated, Contractor may begin to incorporate product(s) or implement Work covered by submittal, in accordance with Engineer's notations.
	c. Distribution:
	1) One copy retained by PCM.
	2) One copy furnished to City Inspector.
	3) One copy retained in Engineer's file.
	4) Remaining copy returned to Contractor appropriately annotated.


	4. Revise and Resubmit:
	a. Contractor may not incorporate product(s) or implement Work covered by submittal.
	b. Distribution:
	1) One copy retained by PCM.
	2) One copy furnished to City Inspector.
	3) One copy retained in Engineer's file.
	4) Remaining copy returned to CONTRACTOR appropriately annotated.


	5. Not Subject to Review: Information received is not required by contract.


	1.05 INFORMATIONAL SUBMITTALS
	A. General:
	1. Copies: Submit 3 copies, unless otherwise indicated in individual Specification section.
	2. Refer to individual Specification sections for specific submittal requirements.
	3. PCM will review each submittal. If submittal meets conditions of the Contract, PCM will forward copies to appropriate parties. If PCM determines submittal does not meet conditions of the Contract and is therefore considered unacceptable, PCM will retain�

	B. Application for Payment: In accordance with Section 01025, Measurement and Payment.
	C. Certificates:
	1. General:
	a. Provide notarized statement that includes signature of entity responsible for preparing certification.
	b. Signed by officer or other individual authorized to sign documents on behalf of that entity.

	2. Welding: In accordance with individual Specification sections.
	3. Installer: Prepare written statements on manufacturer’s letterhead certifying that installer complies with requirements as specified in individual Specification sections.
	4. Material Test: Prepared by qualified testing agency, on testing agency’s standard form, indicating and interpreting test results of material for compliance with requirements.
	5. Certificates of Successful Testing or Inspection: Submit when testing or inspection is required by Laws and Regulations or governing agency or specified in individual Specification sections.
	6. Manufacturer’s Certificate of Compliance: In accordance with Section 01640, Manufacturers’ Services.
	7. Manufacturer’s Certificate of Proper Installation: In accordance with Section 01640, Manufacturers’ Services.

	D. Construction photographs and video: In accordance with Section 01040, Coordination, and as may otherwise be required in Contract Documents.
	E. Contract Closeout Submittals: In accordance with Section 01780, Contract Closeout.
	F. Contractor-Design Data:
	1. Written and graphic information.
	2. List of assumptions.
	3. List of performance and design criteria.
	4. Summary of loads or load diagram, if applicable.
	5. Calculations.
	6. List of applicable codes and regulations.
	7. Name and version of software.
	8. Information requested in individual Specification section.

	G. Manufacturer’s Instructions: Written or published information that documents manufacturer’s recommendations, guidelines, and procedures in accordance with individual Specification sections.
	H. Operation and Maintenance Data: As required in Section 01430, Operation and Maintenance Data.
	I. Schedules:
	1. Schedule of Shop Drawing and Sample Submittals: Prepare separately or in combination with Progress Schedule as specified in Section 01310, Progress Schedules.
	a. Show for Each, at a Minimum, the Following:
	1) Specification section number.
	2) Identification by numbering and tracking system as specified under Paragraph Transmittal of Submittal.
	3) Estimated date of submission to PCM, including reviewing and processing time.

	b. On a monthly basis, submit updated schedule to PCMif changes have occurred or resubmittals are required.

	2. Schedule of Values: In accordance with Section 01025, Measurement and Payment.
	3. Schedule of Estimated Progress Payments: In accordance with Section 01310, Progress Schedules.
	4. Progress Schedules: In accordance with Section 01310, Progress Schedules.

	J. Special Guarantee: Supplier’s written guarantee as required in individual Specification sections.
	K. Statement of Qualification: Evidence of qualification, certification, or registration as required in Contract Documents to verify qualifications of professional land surveyor, engineer, materials testing laboratory, specialty Subcontractor, trade, Speci�
	L. Submittals Required by Laws, Regulations, and Governing Agencies:
	1. Submit promptly notifications, reports, certifications, payrolls, and otherwise as may be required, directly to the applicable federal, state, or local governing agency or their representative.
	2. Transmit to PCM for Owner's records one copy of correspondence and transmittals (to include enclosures and attachments) between Contractor and governing agency.

	M. Test and Inspection Reports:
	1. General: Shall contain signature of person responsible for test or report.
	2. Factory:
	a. Identification of product and Specification section, type of inspection or test with referenced standard or code.
	b. Date of test, Project title and number, and name and signature of authorized person.
	c. Test results.
	d. If test or inspection deems material or equipment not in compliance with Contract Documents, identify corrective action necessary to bring into compliance.
	e. Provide interpretation of test results, when requested by Engineer.
	f. Other items as identified in individual Specification sections.

	3. Field: As a minimum, include the following:
	a. Project title and number.
	b. Date and time.
	c. Record of temperature and weather conditions.
	d. Identification of product and Specification section.
	e. Type and location of test, sample, or inspection, including referenced standard or code.
	f. Date issued, testing laboratory name, address, and telephone number, and name and signature of laboratory inspector.
	g. If test or inspection deems material or equipment not in compliance with Contract Documents, identify corrective action necessary to bring into compliance.
	h. Provide interpretation of test results, when requested by Engineer.
	i. Other items as identified in individual Specification sections.


	N. Testing and Startup Data: In accordance with Section 01810, Equipment Testing and Facility Startup.
	O. Training Data: In accordance with Section 01640, Manufacturers' Services.

	1.06 CONTRACTOR CORRESPONDENCE
	A. The Contractor shall utilize Primavera Expedition, furnished in accordance with the Specification Section 01500, Engineer’s Field Offices, to prepare and submit selected construction related correspondence. During the pre-construction meeting the Contra�
	B. Use of Expedition: The Contractor shall be required to track, at a minimum, the following documents:
	1. RFI’s.
	2. CCIR’s.
	3. Daily Reports.


	1.07 SUPPLEMENTS
	A. The supplement listed below, following “END OF SECTION,” is part of this Specification.
	1. Forms: Transmittal of Contractor's Submittal.


	1.08 progress payments/requisitions for payment
	A. The Contractor is responsible for creating the initial payment requisition. Each requisition shall be produced from updated progress data contained in the Primavera P3 schedule and updated progress data sent via the LYNX Digital Photo Management Softwar�


	2 PART 2 PRODUCTS (Not Used)
	3 PART 3 EXECUTION (Not Used)
	END OF SECTION
	The following items are hereby submitted:
	By:___________________________________

	01310 PROGRESS SCHEDULES
	1 PART 1 GENERAL
	1.01 SUBMITTALS
	A. Informational Submittals:
	1. Preliminary Progress Schedule: Submit within 14 days after Notice to Proceed.
	2. Detailed Progress Schedule:
	a. Submit initial Detailed Progress Schedule within 60 days after Notice to Proceed.
	b. Submit an Updated Progress Schedule at each update, in accordance with Article Detailed Progress Schedule.

	3. Submit with Each Progress Schedule Submission:
	a. Contractor's certification that progress schedule submission is actual schedule being utilized for execution of the Work.
	b. Progress Schedule: 4 legible color copies.
	c. Narrative Progress Report: Same number of copies as specified for Progress Schedule.

	4. Prior to final payment, submit a final Updated Progress Schedule.


	1.02 PRELIMINARY PROGRESS SCHEDULE
	A. Submit a detailed schedule, beginning with Notice to Proceed, for minimum duration of 90 days, and a summary of balance of Project through Final Completion.
	B. Show activities including, but not limited to the following:
	1. Notice to Proceed.
	2. Permits.
	3. Submittals, with review time. Contractor may use schedule of Shop Drawings and Samples specified in Section 01300, Submittals.
	4. Early procurement activities for long lead equipment and materials.
	5. Initial site work.
	6. Earthwork.
	7. Specified Work sequences and construction constraints.
	8. Contract Milestone and Completion Dates.
	9. Owner-furnished products delivery dates or ranges of dates.
	10. Major structural, mechanical, equipment, electrical, architectural, and instrumentation and control Work.
	11. System startup summary.
	12. Project closeout summary.
	13. Demobilization summary.

	C. Preliminary Progress schedule will be resource/cost loaded to facilitate progress payments by the PCM. Cost loading will reflect cash flows and Schedule of Values.
	D. Update Preliminary Progress Schedule monthly; as part of progress payment process. Failure to do so will cause Owner to withhold all or part of the monthly progress payment until the Preliminary Progress Schedule is updated in a manner acceptable to PCM�
	E. Format: In accordance with Article Progress Schedule Critical Path Network.

	1.03 DETAILED PROGRESS SCHEDULE
	A. Submit Detailed Progress Schedule beginning with Notice to Proceed and continuing through Final Completion.
	B. Show the duration and sequences of activities required for complete performance of the Work reflecting means and methods chosen by Contractor.
	C. Detailed Progress schedule will be resource/cost loaded to facilitate progress payments by the PCM. Cost loading will reflect cash flows and the Schedule of Values with the sum of all tasks equal to the contract total.
	D. When accepted by PCM, Detailed Progress Schedule will replace Preliminary Progress Schedule and become Baseline Schedule. Subsequent revisions will be considered as Updated Progress Schedules.
	E. Format: In accordance with Article Progress Schedule-Critical Path Network.
	F. Update monthly to reflect actual progress and occurrences to date, including weather delays.

	1.04 PROGRESS SCHEDULE – CRITICAL PATH NETWORK
	A. General: The Progress Schedule will be a comprehensive computer-generated schedule using CPM scheduling methodologies and techniques.
	B. Contents:
	1. Schedule shall begin with the date of Notice to Proceed and conclude with the date of Final Completion.
	2. Identify Work calendar basis using days as a unit of measure.
	3. Show complete interdependence and sequence of construction and Project-related activities reasonably required to complete the Work.
	4. Identify the Work of separate stages and other logically grouped activities, and clearly identify critical path of activities.
	5. Reflect sequences of the Work, restraints, delivery windows, review times, Contract Times and Project Milestones set forth in the Agreement and Section 01040, Coordination.
	6. Include as applicable, at a minimum:
	a. Obtaining permits, submittals for early product procurement, and long lead time items.
	b. Mobilization and other preliminary activities.
	c. Initial site work.
	d. Specified Work sequences, constraints, and Milestones, including Substantial Completion date(s) Subcontract Work.
	e. Major equipment design, fabrication, factory testing, and delivery dates.
	f. Delivery dates for Owner-furnished products, as specified in Section 01010, Summary of Work, if applicable.
	g. Sitework.
	h. Concrete Work.
	a. Structural steel Work.
	a. Architectural features Work.
	i. Conveying systems Work.
	j. Equipment Work.
	k. Mechanical Work.
	l. Electrical Work.
	m. Instrumentation and control Work.
	n. Interfaces with Owner-furnished equipment, if applicable.
	o. Other important Work for each major facility.
	p. Equipment and system startup and test activities.
	q. Project closeout and cleanup.
	r. Demobilization.

	7. No activity duration, exclusive of those for Submittals review and product fabrication/delivery, shall be less than 1 day nor more than 14 days, unless otherwise approved.
	8. Activity duration for Submittal review shall not be less than review time specified unless clearly identified and prior written acceptance has been obtained from PCM.
	9. Constrained dates will not be utilized except for contractual start and complete dates, unless otherwise approved by the PCM. All tasks will be logically tied, unless approved by the PCM.

	C. Network Graphical Display:
	1. Plot or print on paper not greater than 30 inches by 42 inches or smaller than 22 inches by 34 inches, unless otherwise approved.
	2. Title Block: Show name of Project, Owner, date submitted, revision or update number, and the name of the scheduler. Updated schedules shall indicate the current data date.
	3. Identify horizontally across top of schedule the time frame by year, month, and day.
	4. Identify each activity with a unique number and a brief description of the Work associated with that activity.
	5. Indicate the critical path.
	6. Show, at a minimum, the controlling relationships between activities.
	7. Plot activities on a time-scaled basis, with the length of each activity proportional to the current estimate of the duration.
	8. Plot activities on an early start basis unless otherwise requested by PCM.
	9. Plot to include current Early Bars as well as Target/Baseline bars.
	10. Provide a legend to describe standard and special symbols used.

	D. Schedule Report:
	1. On 8-1/2-inch by 11-inch white paper, unless otherwise approved.
	2. List information for each activity in tabular format, including, at a minimum:
	a. Activity Identification Number.
	b. Activity Description.
	c. Original Duration.
	d. Remaining Duration.
	e. Early Start Date (Actual start on Updated Progress Schedules).
	f. Early Finish Date (Actual finish on Updated Progress Schedules).
	g. Late Start Date.
	h. Late Finish Date.
	i. Total Float.

	3. Sort reports, in ascending order, as listed below:
	a. Activity number sequence with predecessor and successor activity.



	1.05 PROGRESS OF THE WORK
	A. Updated Progress Schedule Shall Reflect:
	1. Progress of Work to within 5 working days prior to submission.
	2. Approved changes in Work scope and activities modified since submission.
	3. Delays in Submittals or resubmittals, deliveries, or Work.
	4. Adjusted or modified sequences of Work.
	5. Other identifiable changes.
	6. Revised projections of progress and completion.
	7. Report of changed logic.

	B. Produce detailed sub-schedules during Project, upon request of Owner or PCM, to further define critical portions of the Work such as facility shutdowns.
	C. Produce a highlighted 3-week Look Ahead schedule for construction meetings on a weekly basis or as determined by the Owner or PCM, with schedule information compiled from the latest DETAILED PROGRESS SCHEDULE update.
	D. If Contractor fails to complete activity by its latest scheduled completion date and this failure is anticipated to extend Contract Times (or Milestones), Contractor shall, within 7 days of such failure, submit a written statement as to how Contractor i�
	E. Owner may order Contractor to increase plant, equipment, labor force or working hours if Contractor fails to:
	1. Complete a Milestone activity by its completion date.
	2. Satisfactorily execute Work as necessary to prevent delay to overall completion of Project, at no additional cost to Owner.

	F. Waiver of Inspector Overtime Costs: Certain phases of the directional drilling process will require 24-hour workdays. Therefore, the requirement to pay City inspector overtime as stated on Page OTC-1 of these Contract Documents shall be waived.

	1.06 NARRATIVE PROGRESS REPORT
	A. Format:
	1. Organize same as Progress Schedule.
	2. Identify, on a cover letter, reporting period, date submitted, and name of author of report.

	B. Contents:
	1. Number of days worked over the period, work force on hand, construction equipment on hand (including utility vehicles such as pickup trucks, maintenance vehicles, stake trucks).
	2. General progress of Work, including a listing of activities started and completed over the reporting period, mobilization/demobilization of subcontractors, and major milestones achieved.
	3. Contractor's plan for management of site (e.g., lay down and staging areas, construction traffic), utilization of construction equipment, buildup of trade labor, and identification of potential Contract changes.
	4. Identification of new activities and sequences as a result of executed Contract changes.
	5. Documentation of weather conditions over the reporting period, and any resulting impacts to the work.
	6. Description of actual or potential delays, including related causes, and the steps taken or anticipated to mitigate their impact.
	7. In the case that actual or potential delays have been identified, the Narrative Progress report should be accompanied by a proposed work around schedule to mitigate potential and or actual delays.
	8. Changes to activity logic.
	9. Changes to the critical path.
	10. Identification of, and accompanying reason for, any activities added or deleted since the last report.
	11. Steps taken to recover the schedule from Contractor-caused delays.


	1.07 SCHEDULE ACCEPTANCE
	A. PCM's Acceptance Will Demonstrate Agreement That:
	1. Proposed schedule is accepted with respect to:
	a. Contract Times, including Final Completion and all intermediate Milestones are within the specified times.
	b. Specified Work sequences and constraints are shown as specified.
	c. Specified Owner-furnished Equipment or Material arrival dates, or range of dates, are included.
	d. Access restrictions are accurately reflected.
	e. Start-up and testing times are as specified.
	f. Submittal review times are as specified.
	g. Startup testing duration is as specified and timing is acceptable
	h. Resource/cost loading and schedule of values are equal to the total sum of the signed contract.

	2. In all other respects, PCM's acceptance of Contractor's schedule indicates that, in PCM's judgment, schedule represents reasonable plan for constructing Project in accordance with the Contract Documents. PCM's review will not make any change in Contract�

	B. Unacceptable Preliminary Progress Schedule:
	1. Make requested corrections; resubmit within 10 days.
	2. Until acceptable to PCM as Baseline Progress Schedule, continue review and revision process, during which time Contractor shall update schedule on a monthly basis to reflect actual progress and occurrences to date.

	C. Unacceptable Detailed Progress Schedule:
	1. Make requested corrections; resubmit within 10 days.
	2. Until acceptable to PCM as Baseline Progress Schedule, continue review and revision process.

	D. Narrative Report: All changes to activity duration and sequences, including addition or deletion of activities subsequent to PCM’s acceptance of Baseline Progress Schedule, shall be delineated in Narrative Report current with proposed Updated Progress S�

	1.08 ADJUSTMENT OF CONTRACT TIMES
	A. Reference General Conditions.
	B. Evaluation and reconciliation of Adjustments of Contract Times shall be based on the Updated Progress Schedule at the time of proposed adjustment or claimed delay.
	C. Float:
	1. Float time is a Project resource available to both parties to meet contract Milestones and Contract Times.
	2. Use of float suppression techniques such as preferential sequencing or logic, special lead/lag logic restraints, and extended activity times are prohibited, and use of float time disclosed or implied by use of alternate float-suppression techniques shal�
	3. Pursuant to above float-sharing requirement, no time extensions will be granted nor delay damages paid until a delay occurs which (i) impacts Project's critical path, (ii) consumes available float or contingency time, and (iii) extends Work beyond contr�

	D. Claims Based on Contract Times:
	1. Where PCM has not yet rendered formal decision on Contractor's claim for adjustment of Contract Times, and parties are unable to agree as to amount of adjustment to be reflected in progress schedule, Contractor shall reflect an interim adjustment in the�
	2. It is understood and agreed that such interim acceptance will not be binding on either Contractor or Owner, and will be made only for the purpose of continuing to schedule Work until such time as formal decision has been rendered as to an adjustment, if�
	3. Contractor shall revise progress schedule prepared thereafter in accordance with PCM's formal decision.



	2 PART 2 PRODUCTS (Not Used)
	3 PART 3 EXECUTION (Not Used)

	01400 QUALITY CONTROL
	SECTION 01590 Construction Sign FINAL.1-22-14
	SECTION 01590 – PROJECT SIGN

	01600 MATERIAL AND EQUIPMENT_Revised20140415
	1 PART 1 GENERAL
	1.01 DEFINITIONS
	A. Products:
	1. New items for incorporation in the Work, whether purchased by Contractor or Owner for the Project, or taken from previously purchased stock and may also include existing materials or components required for reuse.
	2. Includes the terms material, equipment, machinery, components, subsystem, system, hardware, software, and terms of similar intent and is not intended to change meaning of such other terms used in Contract Documents, as those terms are self-explanatory a
	3. Items identified by manufacturer's product name, including make or model designation, indicated in manufacturer's published product literature, that is current as of the date of the Contract Documents.


	1.02 DESIGN REQUIREMENTS
	A. Provide systems, equipment, and components, including supports and anchorages, in accordance with provisions of latest edition of the Florida Building Code. Wind: 150 mph, with exposure condition and an importance factor of 1.15.

	1.03 ENVIRONMENTAL REQUIREMENTS
	A. Altitude: Provide materials and equipment suitable for installation and operation under rated conditions near  sea level.
	B. Provide equipment and devices installed outdoors or in unheated enclosures capable of continuous operation within an ambient temperature range of 30 degrees F to 110 degrees F.

	1.04 PREPARATION FOR SHIPMENT
	A. When practical, factory assemble products. Mark or tag separate parts and assemblies to facilitate field assembly. Cover machined and unpainted parts that may be damaged by the elements with strippable protective coating.
	B. Package products to facilitate handling and protect from damage during shipping, handling, and storage. Mark or tag outside of each package or crate to indicate its purchase order number, bill of lading number, contents by name, name of Project and Cont�
	C. Extra Materials, Special Tools, Test Equipment, and Expendables:
	1. Furnish as required by individual Specifications.
	2. Schedule:
	a. Ensure that shipment and delivery occurs concurrent with shipment of associated equipment.
	b. Transfer to Owner shall occur immediately subsequent to Contractor’s acceptance of equipment from Supplier.

	3. Packaging and Shipment:
	a. Package and ship extra materials and special tools to avoid damage during long term storage in original cartons insofar as possible, or in appropriately sized, hinged-cover, wood, plastic, or metal box.
	b. Prominently Displayed on Each Package, the Following:
	1) Manufacturer's part nomenclature and number, consistent with Operation and Maintenance Manual identification system.
	2) Applicable equipment description.
	3) Quantity of parts in package.
	4) Equipment manufacturer.


	4. Deliver materials to the following address: CMS, 4250 NW 10th Ave., Fort Lauderdale, FL 33309
	5. Notify Engineer upon arrival.
	6. Replace extra materials and special tools found to be damaged or otherwise inoperable at time of transfer to Owner.

	D. Request a minimum 7-day advance notice of shipment from manufacturer. Upon receipt of manufacturer's advance notice of shipment, promptly notify Engineer of anticipated date and place of arrival.
	E. Factory Test Results: Reviewed and accepted by Engineer before product shipment as required in individual Specification sections.

	1.05 DELIVERY AND INSPECTION
	A. Deliver products in accordance with accepted current progress schedule and coordinate to avoid conflict with the Work and conditions at site. Deliver anchor bolts and templates sufficiently early to permit setting prior to placement of structural concre�
	B. Deliver products in undamaged condition, in manufacturer's original container or packaging, with identifying labels intact and legible. Include on label, date of manufacture and shelf life, where applicable. Include UL labels on products so specified.
	C. Unload products in accordance with manufacturer's instructions for unloading or as specified. Record receipt of products at site. Inspect for completeness and evidence of damage during shipment.
	D. Remove damaged products from site and expedite delivery of identical new undamaged products, and remedy incomplete or lost products to provide that specified, so as not to delay progress of the Work.

	1.06 HANDLING, STORAGE, AND PROTECTION
	A. Handle and store products in accordance with manufacturer's written instructions and in a manner to prevent damage. Store in approved storage yards or sheds provided in accordance with Section 01500, Construction Facilities and Temporary Controls. Provi�
	B. Arrange storage in a manner to provide easy access for inspection. Make periodic inspections of stored products to assure that products are maintained under specified conditions, and free from damage or deterioration. Keep running account of products in�
	C. Store electrical, instrumentation, and control products, and equipment with bearings in weather-tight structures maintained above 60 degrees F. Protect electrical, instrumentation, and control products, and insulation against moisture, water, and dust d�
	D. Store fabricated products above ground on blocking or skids, and prevent soiling or staining. Store loose granular materials in well-drained area on solid surface to prevent mixing with foreign matter. Cover products that are subject to deterioration wi�
	E. Store finished products that are ready for installation in dry and well-ventilated areas. Do not subject to extreme changes in temperature or humidity.
	F. Hazardous Materials: Prevent contamination of personnel, storage building, and site. Meet requirements of product specification, codes, and manufacturer's instructions.


	2 PART 2 PRODUCTS
	2.01 GENERAL
	A. Provide manufacturer's standard materials suitable for service conditions, unless otherwise specified in the individual Specifications.
	B. Where product specifications include a named manufacturer, with or without model number, and also include performance requirements, named manufacturer's products must meet the performance specifications.
	C. Like items of products furnished and installed in the Work shall be end products of one manufacturer and of the same series or family of models to achieve standardization for appearance, operation and maintenance, spare parts and replacement, manufactur�
	D. Do not use materials and equipment removed from existing premises, except as specifically permitted by Contract Documents.
	E. Provide interchangeable components of the same manufacturer, for similar components, unless otherwise specified.
	F. Equipment, Components, Systems, and Subsystems: Design and manufacture with due regard for health and safety of operation, maintenance, and accessibility, durability of parts, and shall comply with applicable OSHA, state, and local health and safety reg�
	G. Regulatory Requirement: Coating materials shall meet federal, state, and local requirements limiting the emission of volatile organic compounds and for worker exposure.
	H. Safety Guards: Provide for all belt or chain drives, fan blades, couplings, or other moving or rotary parts. Cover rotating part on all sides. Design for easy installation and removal. Use 16-gauge or heavier; galvanized steel, aluminum coated steel, or�
	I. Provide materials and equipment listed by UL wherever standards have been established by that agency.
	J. Equipment Finish:
	1. Provide manufacturer's standard finish and color, except where specific color is indicated.
	2. If manufacturer has no standard color, provide equipment with finish as approved by Engineer.

	K. Special Tools and Accessories: Furnish to Owner, upon acceptance of equipment, all accessories required to place each item of equipment in full operation. These accessory items include, but are not limited to, adequate oil and grease (as required for fi�
	L. Lubricant: Provide initial lubricant recommended by equipment manufacturer in sufficient quantity to fill lubricant reservoirs and to replace consumption during testing, startup, and operation until final acceptance by Owner.

	2.02 FABRICATION AND MANUFACTURE
	A. General:
	1. Manufacture parts to U.S.A. standard sizes and gauges.
	2. Two or more items of the same type shall be identical, by the same manufacturer, and interchangeable.
	3. Design structural members for anticipated shock and vibratory loads.
	4. Use 1/4-inch minimum thickness for steel that will be submerged, wholly or partially, during normal operation.
	5. Modify standard products as necessary to meet performance Specifications.

	B. Lubrication System:
	1. Require no more than weekly attention during continuous operation.
	2. Convenient and accessible. Oil drains with bronze or stainless steel valves and fill-plugs easily accessible from the normal operating area or platform. Locate drains to allow convenient collection of oil during oil changes without removing equipment fr�
	3. Provide constant-level oilers or oil level indicators for oil lubrication systems.
	4. For grease type bearings, which are not easily accessible, provide and install stainless steel tubing; protect and extend tubing to convenient location with suitable grease fitting.


	2.03 SOURCE QUALITY CONTROL
	A. Where Specifications call for factory testing to be witnessed by Engineer, notify Engineer not less than 14 days prior to scheduled test date, unless otherwise specified.
	B. Calibration Instruments: Bear the seal of a reputable laboratory certifying instrument has been calibrated within the previous 12 months to a standard endorsed by the National Institute of Standards and Technology (NIST).
	C. Factory Tests: Perform in accordance with accepted test procedures and document successful completion.


	3 PART 3 EXECUTION
	3.01 INSPECTION
	A. Inspect materials and equipment for signs of pitting, rust decay, or other deleterious effects of storage. Do not install material or equipment showing such effects. Remove damaged material or equipment from the site and expedite delivery of identical n�

	3.02 INSTALLATION
	A. Equipment Drawings show general locations of equipment, devices, and raceway, unless specifically dimensioned.
	B. No shimming between machined surfaces is allowed.
	C. Install the Work in accordance with NECA Standard of Installation, unless otherwise specified.
	D. Repaint painted surfaces that are damaged prior to equipment acceptance.
	E. Handle, install, connect, clean, condition, and adjust products in accordance with manufacturer's instructions, and as may be specified. Retain a copy of manufacturers' instruction at site, available for review at all times.
	F. For material and equipment specifically indicated or specified to be reused in the Work:
	1. Use special care in removal, handling, storage, and reinstallation to assure proper function in the completed Work.
	2. Arrange for transportation, storage, and handling of products that require offsite storage, restoration, or renovation. Include costs for such Work in the Contract Price.


	3.03 FIELD FINISHING
	A. In accordance with individual Specification sections.

	3.04 ADJUSTMENT AND CLEANING
	A. Perform required adjustments, tests, operation checks, and other startup activities.

	3.05 LUBRICANTS
	A. Fill lubricant reservoirs and replace consumption during testing, startup, and operation prior to acceptance of equipment by Owner.



	01640 MANUFACTURERS SERVICES_Revised20140415
	1 PART 1 GENERAL
	1.01 DEFINITIONS
	A. Person-Day: One person for 8 hours within regular Contractor working hours.

	1.02 SUBMITTALS
	A. Informational Submittals:
	1. Training Schedule: Submit not less than 21 days prior to start of equipment installation and revise as necessary for acceptance.
	2. Lesson Plan: Submit proposed lesson plan not less than 21 days prior to scheduled training and revise as necessary for acceptance.


	1.03 QUALIFICATION OF MANUFACTURER'S REPRESENTATIVE
	A. Authorized representative of the manufacturer, factory trained, and experienced in the technical applications, installation, operation, and maintenance of respective equipment, subsystem, or system, with full authority by the equipment manufacturer to i
	B. Representative subject to acceptance by Owner and Engineer. No substitute representatives will be allowed unless prior written approval by such has been given.


	2 PART 2 PRODUCTS (Not Used)
	3 PART 3 EXECUTION
	3.01 FULFILLMENT OF SPECIFIED MINIMUM SERVICES
	A. Furnish manufacturers' services when required by an individual Specification section, to meet the requirements of this Section.
	B. Where time is necessary in excess of that stated in the Specifications for manufacturers' services, or when a minimum time is not specified, the time required to perform the specified services shall be considered incidental.
	C. Schedule manufacturer’ services to avoid conflict with other onsite testing or other manufacturers’ onsite services.
	D. Determine, before scheduling services, that all conditions necessary to allow successful testing have been met.
	E. Only those days of service approved by Engineer will be credited to fulfill the specified minimum services.
	F. When specified in individual Specification sections, manufacturer's onsite services shall include:
	1. Assistance during product (system, subsystem, or component) installation to include observation, guidance, instruction of Contractor's assembly, erection, installation or application procedures.
	2. Inspection, checking, and adjustment as required for product (system, subsystem, or component) to function as warranted by manufacturer and necessary to furnish Manufacturer's Certificate of Proper Installation.
	3. Providing, on a daily basis, copies of all manufacturers’ representatives field notes and data to Engineer.
	4. Revisiting the site as required to correct problems and until installation and operation are acceptable to Engineer.
	5. Resolution of assembly or installation problems attributable to, or associated with, respective manufacturer's products and systems.
	6. Assistance during functional and performance testing, and facility startup and evaluation.
	7. Training of Owner's personnel in the operation and maintenance of respective product as required.
	8. Additional requirements may be specified elsewhere.


	3.02 MANUFACTURER’S CERTIFICATE OF COMPLIANCE
	A. When specified in individual Specification section, submit prior to shipment of product or material.
	B. Engineer may permit use of certain materials or assemblies prior to sampling and testing if accompanied by accepted certification of compliance.
	C. Signed by product manufacturer certifying that product or material specified conforms to or exceeds specified. Attach supporting reference data, affidavits, and certifications as appropriate.
	D. May reflect recent or previous test results on material or product, if acceptable to Engineer.

	3.03 MANUFACTURER'S CERTIFICATE OF PROPER INSTALLATION
	A. When so specified, a Manufacturer's Certificate of Proper Installation form, a copy of which is attached to this Section, shall be completed and signed by the equipment manufacturer's representative.
	B. Such form shall certify that the signing party is a duly authorized representative of the manufacturer, is empowered by the manufacturer to inspect, approve, and operate their equipment and is authorized to make recommendations required to assure that t�

	1.01 TRAINING
	A. General:
	1. Furnish manufacturers' representatives for detailed classroom and hands-on training to Owner's personnel on operation and maintenance of specified product (system, subsystem, component) and as may be required in applicable Specifications.
	1. Furnish trained, articulate personnel to coordinate and expedite training, to be present during training coordination meetings with Owner, and familiar with operation and maintenance manual information specified in Section 01430, Operation and Maintenan�
	1. Manufacturer's representative shall be familiar with facility operation and maintenance requirements as well as with specified equipment.
	1. Furnish complete training materials, to include operation and maintenance data, to be retained by each trainee.

	A. Training Schedule:
	1. List specified equipment and systems that require training services and show:
	a. Respective manufacturer.
	a. Estimated dates for installation completion.
	a. Estimated training dates.

	1. Allow for multiple sessions when several shifts are involved.
	1. Adjust schedule to ensure training of appropriate personnel as deemed necessary by Owner, and to allow full participation by manufacturers' representatives. Adjust schedule for interruptions in operability of equipment.
	1. Coordinate with Section 01310, Progress Schedules and Section 01810, Equipment Testing and Facility Startup.

	A. Lesson Plan: When specified, prepare for each required course, containing the following minimum information:
	1. Title and objectives.
	1. Recommended types of attendees (e.g., managers, engineers, operators, maintenance).
	1. Course description and outline of course content.
	1. Format (e.g., lecture, self-study, demonstration, hands-on).
	1. Instruction materials and equipment requirements.
	1. Resumes of instructors providing the training.

	A. Prestartup Training:
	1. Coordinate training sessions with Owner's operating personnel and manufacturers' representatives, and with submission of operation and maintenance manuals in accordance with Section 01430, Operation and Maintenance Data.
	1. Complete at least 14 days prior to beginning of facility startup.

	A. Post-startup Training: If required in Specifications, furnish and coordinate training of Owner's operating personnel by respective manufacturer's representatives.

	3.04 SUPPLEMENTS
	A. The supplement listed below, following “END OF SECTION,” are part of this Specification.
	1. Forms: Manufacturer's Certificate of Proper Installation.




	01780 CONTRACT CLOSEOUT
	1 PART 1 GENERAL
	1.01 SUBMITTALS
	A. Informational Submittals:
	1. Submit prior to application for final payment.
	a. Record Documents.
	b. Special Bonds, Special Guarantees, and Service Agreements.
	c. Consent of Surety to Final Payment.
	d. Releases or Waivers of Liens and Claims.
	e. Releases from Agreements.
	f. Final Application for Payment: Submit in accordance with procedures and requirements stated in Section 8.00 of Mechanical Integrity Testing specifications01025, Measurement and Payment.
	g. Spare Parts, Special Tools and Extra Materials: As required by individual Specification sections.


	B. Subcontractor Identification Form:
	1. Submit form with final pay request.
	2. Submit a separate form for each subcontractor used.
	3. For Capital Improvement Projects, submit form along with final pay request to the project CM.
	4. Form is attached as a Supplement to this Section.


	1.02 RECORD DOCUMENTS
	A. Quality Assurance:
	1. Furnish qualified and experienced person, whose duty and responsibility shall be to maintain record documents.
	2. Accuracy of Records:
	a. Coordinate changes within record documents, making legible and accurate entries on each sheet of Drawings and other documents where such entry is required to show change.
	b. Purpose of Project record documents is to document factual information regarding aspects of the Work, both concealed and visible, to enable future modification of the Work to proceed without lengthy and expensive site measurement, investigation, and exa

	3. Make entries within 24 hours after receipt of information that a change in the Work has occurred.
	4. Prior to submitting each request for progress payment, request PCM's review and approval of current status of record documents. Failure to
	properly maintain, update, and submit record documents may result in a deferral by PCM to recommend whole or any part of Contractor's Application for Payment, either partial or final.


	1.03 RELEASES FROM AGREEMENTS
	A. Furnish Owner written releases from property owners or public agencies where side agreements or special easements have been made, or where Contractor's operations have not been kept within the Owner's construction right-of-way.
	B. In the Event Contractor is Unable to Secure Written Releases:
	1. Inform PCM of the reasons.
	2. Owner or its representatives will examine the site, and Owner will direct Contractor to complete the Work that may be necessary to satisfy terms of the side agreement or special easement.
	3. Should Contractor refuse to perform this Work, Owner reserves right to have it done by separate contract and deduct cost of same from Contract Price, or require Contractor to furnish a satisfactory Bond in a sum to cover legal claims for damages.
	4. When Owner is satisfied that the Work has been completed in agreement with Contract Documents and terms of side agreement or special easement, right is reserved to waive requirement for written release if: (i) Contractor's failure to obtain such stateme�



	2 PART 2 PRODUCTS (Not Used)
	3 PART 3 EXECUTION
	3.01 MAINTENANCE OF RECORD DOCUMENTS
	A. General:
	1. Promptly following commencement of Contract Times, secure from Engineer at no cost to Contractor, one complete set of Contract Documents. Drawings will be full size.
	2. Delete Engineer title block and seal from all documents.
	3. Label or stamp each record document with title, “RECORD DOCUMENTS,” in neat large printed letters.
	4. Record information concurrently with construction progress and within 24 hours after receipt of information that change has occurred. Do not cover or conceal Work until required information is recorded. Contractor is responsible for providing “red-lined�
	5. All piping inserts, fittings, and valve locations shall be located by the city surveyor in accordance with City of Fort Lauderdale surveying standards and per NAVD 88. Contractor shall provide adequate notice to the surveyor to ensure that all locations�

	B. Preservation:
	1. Maintain documents in a clean, dry, legible condition and in good order. Do not use record documents for construction purposes.
	2. Make documents and Samples available at all times for observation by PCM or Engineer.

	C. Making Entries on Drawings:
	1. Using an erasable colored pencil (not ink or indelible pencil), clearly describe change by graphic line and note as required.
	a. Color Coding:
	1) Green when showing information deleted from Drawings.
	2) Red when showing information added to Drawings.
	3) Blue and circled in blue to show notes.


	2. Date entries.
	3. Call attention to entry by “cloud” drawn around area or areas affected.
	4. Legibly mark to record actual changes made during construction, including, but not limited to:
	a. Depths of various elements of foundation in relation to finished first floor data if not shown or where depth differs from that shown.
	b. Horizontal and vertical locations of existing and new Underground Facilities and appurtenances, and other underground structures, equipment, or Work. Reference to at least two measurements to permanent surface improvements.
	c. Location of internal utilities and appurtenances concealed in the construction referenced to visible and accessible features of the structure.
	d. Locate existing facilities, piping, equipment, and items critical to the interface between existing physical conditions or construction and new construction.
	e. Changes made by Addenda and Field Orders, Work Change Directive, Change Order, Written Amendment, and Engineer's written interpretation and clarification using consistent symbols for each and showing appropriate document tracking number.

	5. Dimensions on Schematic Layouts: Show on record drawings, by dimension, the centerline of each run of items such as are described in previous subparagraph above.
	a. Clearly identify the item by accurate note such as “cast iron drain,” “galv. water,” and the like.
	b. Show, by symbol or note, vertical location of item (“under slab,” “in ceiling plenum,” “exposed,” and the like).
	c. Make identification so descriptive that it may be related reliably to Specifications.


	D. Coordination with City Surveyor:
	1. Contractor shall not cover any bends, valves, or fittings installed until they have been located by the City's survey crews for the purpose of preparing Record Drawings. In the event that traffic or safety conditions require that the trench be backfille�
	2. If the above conditions are not met, for any reason, Contractor shall bear the cost of potholing the constructed installation to allow for the locations.
	3. In the event that the Contractor finds it necessary to work at hours other than normal working hours, and approval to conduct such work is granted, the Contractor shall be responsible for the cost of the survey crew required to obtain record information�
	4. Overtime survey work shall be billed to the Contractor on a monthly basis. The overtime rate for a survey crew shall be $130.00 per hour. This amount shall be a direct payment to the City, however if amounts owed are not reconciled before the completion�


	3.02 FINAL CLEANING
	A. At completion of the Work or of a part thereof and immediately prior to Contractor's request for certificate of Substantial Completion; or if no certificate is issued, immediately prior to Contractor's notice of completion, clean entire site or parts th�
	1. Leave the Work and adjacent areas affected in a cleaned condition satisfactory to Owner and PCM.
	2. Remove grease, dirt, dust, paint or plaster splatter, stains, labels, fingerprints, and other foreign materials from exposed surfaces.
	3. Repair, patch, and touch up marred surfaces to specified finish and match adjacent surfaces.
	4. Clean all windows.
	5. Clean and wax wood, vinyl, or painted floors.
	6. Broom clean exterior paved driveways and parking areas.
	7. Hose clean sidewalks, loading areas, and others contiguous with principal structures.
	8. Rake clean all other surfaces.
	9. Replace air-handling filters and clean ducts, blowers, and coils of ventilation units operated during construction.
	10. Leave water courses, gutters, and ditches open and clean.

	B. Use only cleaning materials recommended by manufacturer of surfaces to be cleaned.
	C. Meet all requirements of Section 02575, Surface Restoration.

	3.03 SUPPLEMENTS
	A. The supplements listed below, following “END OF SECTION,” are part of this Specification.
	1. Subcontractor Identification Form.




	01810 EQUIPMENT TESTING AND FACILITY STARTUP
	1 part 1 general
	1.01 DEFINITIONS
	A. Facility: Entire Project, or an agreed-upon acceptable portion.
	B. Field Quality Control: Term, as used in individual specification sections, which refers to specified on-site functional and performance testing of equipment.
	C. Functional Test: Test or tests in presence of Engineer to demonstrate that installed equipment meets manufacturer's installation, calibration, and adjustment requirements and other requirements as specified.
	D. Performance Test: A test performed in presence of Engineer and after any required functional test, to demonstrate and confirm that individual equipment meets the performance requirements specified in individual specification sections.
	E. Source Quality Control: Term, as used in individual specification sections, which refers to specified testing performed on specified equipment at manufacturer’s facility prior to shipment.
	F. Unit process: As used in this section, a unit process is a portion of the facility that performs a specific process function.

	1.02 SUBMITTALS
	A. Informational Submittals:
	1. Completed Manufacturer's Certificate of Proper Installation as required by individual specification sections. Submit prior to beginning Facility Startup procedures.
	2. Testing:
	a. Functional and performance test schedules, test plan, procedures, and log format. Submit at least 14 days prior to start of related testing.
	b. Facility Startup and Performance Evaluation Plan: Submit at least 21 days prior to commencement of startup.

	3. Certification of calibration for testing equipment, when so specified.
	1. Documentation of HVAC systems balancing results, when so specified.



	2 PART 2 PRODUCTS (Not Used)
	3 PART 3 EXECUTION
	3.01 Contractor’S TESTING AND STARTUP REPRESENTATIVE
	A. Designate and furnish one or more Contractor's personnel to coordinate and expedite testing and facility startup.
	B. Such person or persons shall be present during equipment testing and facility startup meetings, and shall be available at all times during the testing, facility startup, and performance evaluation period.

	3.02 EQUIPMENT TESTING
	A. Preparation:
	1. General:
	a. Complete installation of each unit and related processes before testing, including all related manufacturer's representative services.
	b. Furnish qualified manufacturer's representatives, when required by individual specification sections, to assist in testing.
	c. Obtain from equipment manufacturer’s representative the Manufacturer's Certificate of Proper Installation Form, in accordance with Section 01640, Manufacturers' Services, when required by individual specification sections.
	d. Schedule equipment testing and facility startup meetings to discuss test schedule, plan of test, materials, chemicals and liquids required, facilities operations interface, and Owner involvement.
	e. Provide temporary valves, gauges, piping, test equipment and other materials and equipment required to conduct testing.

	2. Equipment Test Report Form: Provide written test report form for each item of equipment to be tested, to include the minimum information:
	a. Owner/Project Name.
	b. Equipment or item tested.
	c. Date and time of test.
	d. Type of test performed (Functional or Performance).
	e. Test conditions.
	f. Test results.
	g. Signature space for Contractor and Engineer representatives.

	3. Cleaning and Checking: Prior to beginning functional testing:
	a. Calibrate testing equipment in accordance with manufacturer’s instructions.
	b. Inspect and clean equipment, devices, connected piping, and structures to ensure they are free of foreign material.
	c. Lubricate equipment in accordance with manufacturer's instructions.
	d. Turn rotating equipment by hand when possible to confirm that equipment is not bound.
	e. Open and close valves by hand and operate other devices to check for binding, interference, or improper functioning.
	f. Check power supply to electric-powered equipment for correct voltage.
	g. Adjust clearances and torque.
	h. Test piping for leaks.
	a. Balance HVAC systems, measuring airflow (cfm) static pressure, and component pressure losses.

	4. Ready-to-test determination will be by Engineer based at least on the following:
	a. Notification by Contractor of equipment readiness for testing.
	b. Acceptable testing plan.
	c. Acceptable Operation and Maintenance Manuals.
	d. Receipt of Manufacturer's Certificate of Proper Installation, if so specified.
	e. Adequate completion of Work adjacent to, or interfacing with, equipment to be tested.
	f. Availability and acceptability of manufacturer's representative, when specified, to assist in testing of respective equipment.
	g. Satisfactory fulfillment of other specified manufacturers’ responsibilities.
	h. Equipment and electrical tagging complete.
	i. Delivery of all spare parts and special tools.


	B. Functional Testing:
	1. Conduct as specified in individual specification sections.
	2. Notify PCM, Engineer, and manufacturer's representative in writing at least 10 days prior to scheduled date of testing.
	3. When, in Engineer's opinion, equipment meets functional requirements specified, such equipment will be accepted for purposes of advancing to performance testing phase, if so required by individual specification sections. Such acceptance will be evidence�

	C. Performance Testing:
	1. Conduct as specified in individual specification sections.
	2. Notify PCM and Engineer at least 14 days prior to scheduled date of test.
	3. Performance testing shall not commence until equipment has been approved by Engineer as having satisfied functional test requirements specified.
	4. Follow approved testing plan and detailed procedures specified.
	5. Source and type of fluid, gas, or solid for testing shall be as specified.
	6. Unless otherwise indicated, furnish all labor, materials, and supplies for conducting the test and taking all samples and performance measurements.
	7. Prepare performance test report summarizing test method and results.
	8. When, in Engineer's opinion, equipment meets performance requirements specified, such equipment will be accepted as to conforming to Contract requirements. Such acceptance will be evidenced by Engineer’s signature on Equipment Test Report.


	3.03 FACILITY STARTUP AND PERFORMANCE EVALUATION
	A. General:
	1. Support Owner’s operations personnel throughout Facility Startup and Performance Evaluation Period.
	2. Equipment shall be accepted by Engineer as having met requirements of specified functional testing prior to facility startup.
	3. Sequence each unit process to the point that the complete facility is operational for evaluation of unit process and facility performance.
	4. Demonstrate proper operation of required interfaces within and between individual unit processes.
	5. Include equipment furnished by Owner, if applicable.
	6. Provide Subcontractor and equipment manufacturers' staff adequate to prevent delays.
	7. Schedule ongoing Work so as not to interfere with or delay the completion of facility startup.
	8. After the facility is operating, complete performance testing of those items of equipment not previously tested.

	B. Facility Startup and Performance Evaluation Plan:
	1. Develop a plan in conjunction with Owner’s operations personnel detailing step-by-step instructions for startup of each unit process and the complete facility.
	2. Include a method of evaluation and overall performance report for each unit process.
	3. Plan shall consist of bound copies of Startup and Performance Evaluation Forms. Use one form for each unit process; use example form attached, or one designed by Contractor.
	4. Startup and Performance Evaluation Form will minimally include the following:
	a. Description of unit process being started.
	b. All equipment and devices included in the unit process.
	c. Unit process startup procedures (i.e., valves to be open/closed, order of equipment startup, etc.).
	d. Requirements for water, power, and chemicals needed for startup.
	e. Contractor Certification that each unit process is capable of performing its intended function(s), including fully automatic operation.
	f. Space for evaluation comments.


	C. Owner Responsibilities:
	1. Assist Contractor in developing a Facility Startup and Performance Evaluation Plan detailing step-by-step instructions for startup of each unit process and the complete facility.
	2. Provide water, power, chemicals, and other items as required for testing and facility startup, unless otherwise indicated.
	3. Operate process units and devices, with support of Contractor.
	4. Provide labor and materials as required for sampling and laboratory analyses.

	D. Facility Startup Period:
	1. Startup sequencing of unit processes shall be as chosen by Contractor and approved by the Owner.
	2. Make adjustments, repairs, and corrections necessary to complete facility startup.
	3. Startup of entire facility or any portion thereof shall be considered complete when, in opinion of Engineer, facility or designated portion has operated in manner intended for 5 continuous days without significant interruption. This period is in additio�
	4. Significant Interruption: May include any of the following events:
	a. Failure of Contractor to provide and maintain qualified onsite startup personnel as scheduled.
	b. Failure to meet specified performance for more than 2 consecutive hours.
	c. Failure of any critical equipment or unit process that is not satisfactorily corrected within 5 hours after failure.
	d. Failure of any noncritical equipment or unit process that is not satisfactorily corrected within 8 hours after failure.
	e. As determined by Engineer.

	5. A significant interruption will require startup then in progress to be stopped and restarted after corrections are made.

	E. Facility Performance Evaluation:
	1. During the Facility Startup Period, conduct a performance evaluation for purpose of evaluating full capabilities of facility.
	2. Certify, on the Facility Performance Evaluation Form, that each unit process is capable of performing its intended function(s), including fully automatic and computerized operation.


	3.04 SUPPLEMENT
	A. Supplement listed below, following “END OF SECTION,” is a part of this Specification:
	1. Startup and Performance Evaluation Form.




	02200 SITE PREPARATION
	1 PART 1 GENERAL
	1.01 DEFINITIONS
	A. Interfering or Objectionable Material: Trash, rubbish, and junk; vegetation and other organic matter, whether alive, dead, or decaying; topsoil.
	B. Clearing: Removal of interfering or objectionable material lying on or protruding above ground surface.
	C. Grubbing: Removal of vegetation and other organic matter including stumps, buried logs, and roots greater than 2 inches caliper to a depth of 12 inches below subgrade.
	D. Scalping: Removal of sod without removing more than upper 3 inches of topsoil.
	E. Stripping: Removal of topsoil remaining after applicable scalping is completed.
	F. Project Limits: Areas, as specified, within which Work is to be performed.

	1.02 QUALITY ASSURANCE
	A. Obtain Engineer's approval of staked clearing, grubbing, and stripping limits, prior to commencing clearing, grubbing, and stripping.

	1.03 SCHEDULING AND SEQUENCING
	A. Prepare site only after adequate erosion and sediment controls are in place. Limit areas exposed uncontrolled to erosion during installation of temporary erosion and sediment controls.


	2 PART 2 PRODUCTS (Not Used)
	3 PART 3 EXECUTION
	3.01 GENERAL
	A. Clear, grub, and strip areas actually needed for waste disposal, borrow, or site improvements within limits specified.
	B. Property obstructions which are to remain in-place, such as buildings, sewers, drains, water or gas pipes, bridges, etc., are to be carefully protected from damage.
	C. Do not injure or deface vegetation that is not designated for removal. All branches potentially interfering with construction operations shall be pruned prior to starting work and following approval of the Engineer and the City of Fort Lauderdale Urban �

	3.02 LIMITS
	A. As Follows, but not to eExtend beyond Project Limits.
	1. Excavation Including Trenches: 5 feet beyond top of cut slopes or shored wall.
	2. Fill:
	a. Clearing and Grubbing: 5 feet beyond toe of permanent fill.
	b. Stripping and Scalping: 2 feet beyond toe of permanent fill.

	3. Waste Disposal:
	a. Clearing: 5 feet beyond perimeter.
	b. Scalping and Stripping: Not required.
	c. Grubbing: Around perimeter as necessary for neat finished appearance.

	4. Overhead Utilities:
	a. Clearing, Grubbing Scalping, and Stripping: Wherever grading is required, including borrow pits, ditches, etc.

	5. Other Areas: As shown.

	B. Remove rubbish, trash, and junk from entire area within Project limits.

	3.03 TEMPORARY REMOVAL OF INTERFERING PLANTINGS
	A. Remove and store, as specified in Section 02930, Trees, Plants, and Ground Covers, shrubs and trees that are not designated for removal but do interfere with construction or could be damaged by construction activities.
	A. Photograph and document location, orientation, and condition of each plant prior to its removal. Record sufficient information to uniquely identify each plant removed and to assure accurate replacement.

	3.04 CLEARING
	A. Clear areas within limits specified.
	B. Fell trees so that they fall away from facilities and vegetation not designated for removal.
	C. Cut stumps not designated for grubbing 12 inches below the ground surface.
	D. Cut off shrubs, brush, weeds, and grasses to within 2 inches of ground surface.

	3.05 GRUBBING
	A. Grub areas within limits specified.

	3.06 SCALPING
	A. Do not remove sod until after clearing and grubbing is completed and resulting debris is removed.
	B. Scalp areas within limits specified.

	3.07 STRIPPING
	A. Do not remove topsoil until after scalping is completed.
	B. Strip areas within limits to minimum depths specified. Do not remove subsoil with topsoil.
	C. Stockpile strippings, meeting requirements of Section 02911, Soil Preparation, for topsoil, separately from other excavated material.

	3.08 TREE REMOVAL OUTSIDE CLEARING LIMITS
	A. Remove Within Project Limits:
	1. Dead, dying, leaning, or otherwise unsound trees that may strike and damage Project facilities in falling.
	2. Trees designated by Engineer.

	B. Cut stumps off flush with ground, remove debris, and if disturbed, restore surrounding area to its original condition.

	3.09 TREE TOPPING
	A. Top trees designated by Engineer so remaining portion will not strike facilities in falling. Where topping will remove more than 1/2 of a tree's crown, remove entire tree.
	B. Treat wounds resulting from topping in accordance with standard horticultural practice to preserve the natural character of the tree.

	3.10 PRUNING
	A. Remove branches below the following heights:
	1. Sixteen feet above roadways and shoulders.
	2. Nine feet above sidewalks.
	3. Six feet above roofs.

	B. Prune only after planting and in accordance with standard horticultural practice to preserve the natural character of the plant. Perform in presence of the Engineer. Remove all dead wood, suckers, and broken or badly bruised branches. Use only clean, sh�

	3.11 DISPOSAL
	A. Clearing and Grubbing Debris:
	1. Woody debris may be chipped. Chips may be sold to Contractor's benefit or used for landscaping onsite as mulch or uniformly mixed with topsoil, provided that resulting mix will be fertile and not support combustion. Maximum dimensions of chipped materia�
	2. Limit offsite disposal of clearing and grubbing debris to locations that are approved by federal, state, and local authorities, and that will not be visible from Project.

	B. Scalpings: As specified for clearing and grubbing debris.
	C. Strippings:
	1. Dispose of strippings that are unsuitable for topsoil or that exceed quantity required for topsoil offsite or in waste disposal areas approved by Engineer.
	2. Stockpile topsoil in sufficient quantity to meet Project needs. Dispose of excess strippings as specified for clearing and grubbing.




	02240 DEWATERING
	1 PART 1 GENERAL (not used)
	2 PART 2 PRODUCTS (Not Used)
	3 PART 3 EXECUTION
	3.01 GENERAL
	A. The Contractor shall be responsible for design, installation, and operation of a dewatering system to dewater specified excavations.
	1. The dewatering system shall be designed in accordance with the Best Management Practices (BMP’s) adopted by FDEP.
	2. Inspection and control of dewatering system operations will be in accordance with the FDEP guidelines established in the Florida Erosion and Sediment Control Inspector’s Manual (current edition).

	B. Continuously manage and control excavation water recharge in order to facilitate and not impede construction activities at all times, including weekends, holidays, and during periods of work stoppages, and furnish and install, and operate, a contingency

	3.02 SUBMITTALS
	A. Submittals shall be made in accordance with the requirements specified in Section 01300, Submittals, and the requirements of this section.
	B. Provide name, address, and phone numbers of all subcontractors.
	C. The Contractor shall submit a Dewatering Best Management Practices (BMP) plan prior to the start of excavation expected to include dewatering operations. The plan shall provide detailed descriptions of dewatering procedures to be utilized to meet the re
	1. Holding tanks of adequate size and volume.
	2. Wellpointing systems.
	3. Sump pumping systems.
	4. Chemical precipitation of particulates.
	5. Filter systems and siltation controls.
	6. Outfall booms.

	D. The Contractor shall provide a Site Health and Safety Plan and Activity Hazard Analysis (AHA) for contaminated soil as specified in Section 02250, Affected Soil and Liquid Disposal, and/or groundwater as specified in this Section, to include the followi�
	1. A written description of the proposed method for temporary stockpiling, transportation, and disposal of all wastes.
	2. Copy of permits of disposal facilities.
	3. Certification of disposal of all wastes.
	4. Directions to the nearest hospital and phone number.
	5. Emergency contact phone numbers.
	6. Laboratory analyses and sampling plan required for transportation and disposal of all wastes in accordance with applicable federal, state, and local requirements.

	E. Upon Completion of Remediation Activities, the Following shall be Provided:
	1. Copy of manifests for all wastes leaving the site.
	2. Copy of the laboratory analyses results from all sampling activities.
	3. Copy of closure reports that may be required.


	3.03 SURFACE WATER CONTROL
	A. Remove surface runoff controls when no longer needed.
	B. Seal off or berm catch basins in the area of construction to prevent discharge of untreated dewatering effluent or runoff from unstabilized construction areas into storm drains.
	C. All drain inlets or catch basins used for dewatering discharge shall be provided with silt and sediment removal barriers as approved by the Engineer.
	1. All barriers shall be cleaned regularly to avoid sediment discharge into the storm drain system.
	2. Construction activities will be stopped at no cost to the Owner until sediment controls are properly maintained, installed, and in compliance with the dewatering permit.
	3. All barriers shall be removed upon issuance of a hurricane warning.


	3.04 DEWATERING SYSTEMS
	A. Design, furnish, and install, operate, and maintain a dewatering system of sufficient size and capacity to permit excavation and subsequent construction activities in water-free conditions, and to lower and maintain the excavation area groundwater level�
	B. Dewatering systems shall include, but is not limited to, furnishing and installing wells or well points, and or other equipment and appurtenances as may be necessary, including system components or equipment, installed outside the outermost perimeter of�
	C. Open trench pumping maybe permitted upon the approval of the Engineer.
	D. Design and Operate Dewatering Systems:
	1. To prevent loss of ground as water is removed.
	2. To avoid inducing settlement or damage to existing facilities, completed Work, or adjacent property.
	3. Avoid surface water pollution or discharge of sediment to storm drain systems or waterways.

	E. Provide supplemental ditches and sumps only as necessary to collect water from local seeps. Do not use ditches and sumps as primary means of dewatering. The Contractor shall not direct any flow of water over pavement surfaces. Discharge of water shall b�
	F. Provide controls to prevent surface water from entering excavation pits, trenches, or stockpiled materials.

	3.05 pipelines constructed under water
	A. In the event that it is found that the water in a trench cannot be lowered by ordinary means, i.e., well points and pumps, an alternate construction method may be proposed by the Contractor. Complete details, specifications, manufacturer’s descriptive l�
	B. If the Engineer approves the alternate method in writing, it may be used, so long as the Work is performed in a manner which, in the opinion of the Engineer, conforms to the method and procedure as set forth in the information supplied by the Contractor�
	C. No pipeline shall be laid under water without approval of the Engineer.
	D. If the dewatering system is eliminated or the effort reduced, and the pipe is laid underwater, additional pipe zone material will be required as backfill to the water table elevation, or to the level it was reduced to.

	3.06 DISPOSAL OF WATER
	A. All water generated, pumped, or removed from excavations as a result of excavation dewatering activities shall be collected, containerized, and managed prior to discharge and or treatment at an approved discharge point or facility, in accordance with Br�
	B. Discharge water as permitted, and in regulatory compliance with Contractor obtained discharge permits/licenses.
	1. All discharge activities shall be performed so as to prevent silt and sediment discharge and eliminate any soil erosion or flooding, or otherwise damage existing facilities, completed Work, or adjacent property.
	2. Maximum allowable turbidity of discharges to surface waters or storm drains will be 10 NTU’s.
	3. Sump discharges cannot be discharged directly to storm drains or surface waters without treatment.

	C. Affected storm sewer outfalls shall be protected with floating silt booms as approved by the Broward County Department of Environmental Planning and Protection (BCDPEP) and the Engineer. All accumulated debris resulting from the dewatering discharge col�
	D. Visible silt plumes emanating from the area around the outfalls will be considered a failure of the silt and sediment removal measures and may result in a Notice of Violation issued by BCDPEP. The Contractor will be responsible for all fines associated �
	E. Failure to control dewatering discharges as described above and as detailed in the Florida Erosion and Sediment Control Inspector’s Manual, may result in an order to cease dewatering operations until the discharge problems are corrected. No claims will �

	3.07 Well Point Removal
	A. Well point holes shall be filled with sand which shall be washed into the hole.
	B. Well point holes located within asphalt pavement surfaces or concrete pavements, shall be filled with sand to the subgrade. The remaining hole shall be filled with nonshrink grout.

	3.08 Contaminated Groundwater and Disposal Requirements
	A. If Contractor suspects, witnesses, or identifies, groundwater contamination at any time during the performance of the work, Contractor shall notify the Engineer immediately. Results will be obtained by the onsite mobile laboratory.
	B. If analytical testing (by Engineer or Engineer-designated laboratory or subcontractor) documents and indicates elevated concentrations above FDEP action levels (Chapter 62-777, Florida Administrative Code) as verified by the Engineer, dewatering operati�
	C. Treatment of the groundwater will include three options depending on the magnitude of the contamination in the trench or as determined by the Engineer: Granular Activated Carbon (GAC) Treatment vessels, Mobile Air Stripping Units, or Vacuum Truck Remova�
	D. If contaminated groundwater in the dewatering trench is encountered, the remediation operations will begin once local agency approval is obtained. Contaminated water will be disposed first into a high volume holding (FRAC) tank and then treated through �
	E. Effluent water from the treatment system will be analyzed by the onsite mobile laboratory to confirm that concentrations are below regulatory limits. Effluent water will then be directed to a pre-approved alternative location as determined by local agen�
	F. A Dewatering Plan describing the dewatering approach, groundwater monitoring, and remediation alternative is attached.



	02260 EXCAVATION SUPPORT AND PROTECTION
	1 PART 1 GENERAL (not used)
	2 PART 2 PRODUCTS (Not Used)
	3 PART 3 EXECUTION
	3.01 GENERAL
	A. The Contractor shall be responsible to design, provide, and maintain shoring, sheeting, and bracing as necessary to support the sides of excavations and to prevent detrimental settlement and lateral movement of existing facilities, adjacent property, an
	B. Consider all available geotechnical information available when designing the excavation support system.

	3.02 REMOVAL OF EXCAVATION SUPPORT
	A. Remove excavation support in a manner that will maintain support as excavation is backfilled.
	B. Do not begin to remove excavation support until support can be removed without damage to existing facilities, completed Work, or adjacent property.
	C. Remove excavation support in a manner that does not leave voids in the backfill.

	3.03 TRENCHES
	A. For trench excavation exceeding 5 feet in depth, provide adequate safety system meeting requirements of the Occupational Safety and Health Administration’s (OSHA), Trench Safety Standards, 29 C.F.R., S.1926.650, Subpart P, and all subsequent revisions o



	02315 FILL AND BACKFILL
	1 PART 1 GENERAL
	1.01 DEFINITIONS
	A. Prepared Ground Surface: Ground surface after completion of required demolition, clearing and grubbing, scalping of sod, stripping of topsoil, excavation to grade, and subgrade preparation.
	B. Completed Course: A course or layer that is ready for next layer or next phase of Work.
	C. Lift: Loose (uncompacted) layer of material.
	D. Geosynthetics: Geotextiles, geogrids, or geomembranes.
	E. Well-Graded:
	1. A mixture of particle sizes with no specific concentration or lack thereof of one or more sizes.
	2. Does not define numerical value that must be placed on coefficient of uniformity, coefficient of curvature, or other specific grain size distribution parameters.
	3. Used to define material type that, when compacted, produces a strong and relatively incompressible soil mass free from detrimental voids.

	F. Influence Area: Area within planes sloped downward and outward at 60-degree angle from horizontal measured from:
	1. 1-foot outside outermost edge at base of foundations or slabs.
	2. 1-foot outside outermost edge at surface of roadways or shoulder.
	3. 0.5-foot outside exterior at spring line of pipes or culverts.

	G. Borrow Material: Material from required excavations or from designated borrow areas on or near site.
	H. Selected Backfill Material: Materials available onsite that Engineer determines to be suitable for specific use.
	I. Imported Material: Materials obtained from sources offsite, suitable for specified use.
	J. Structural Fill: Fill materials as required under structures, pavements, and other facilities.
	K. Embankment Material: Fill materials required to raise existing grade in areas other than under structures.


	2 PART 2 PRODUCTS
	2.01 EARTHFILL
	A. Excavated material from required excavations and designated borrow sites, free from rocks larger than 3 inches, from roots and other organic matter, ashes, cinders, trash, debris, and other deleterious materials.
	B. Material containing more than 10 percent gravel, stones, or shale particles is unacceptable.
	C. Provide imported material of equivalent quality, if required to accomplish Work.

	2.02 GRANULAR FILL
	A. Use graded aggregate base material of uniform quality throughout, substantially free from vegetable matter, shale, lumps and clay balls, and having a Limerock Bearing Ratio value of not less than 100.
	B. Aggregate is composed of limestone, marble, or dolomite.
	C. Use material retained on the No. 10 sieve composed of aggregate meeting the following requirements:
	1. Soundness Loss, Sodium, Sulfate: AASHTO T 104, 15 percent.
	2. Percent Wear: AASHTO T 96 (Grading A) 45 percent.


	2.03 WATER FOR MOISTURE CONDITIONING
	A. Free of hazardous or toxic contaminates, or contaminants deleterious to proper compaction.

	2.04 FOUNDATION STABILIZATION ROCK
	A. General: Materials may be either limerock, shell rock, cemented coquina, or shell base sources approved by the Department.
	B. Specific Requirements for Limerock: For limerock, carbonates of calcium and magnesium shall be at least 70 percent. Materials having a plasticity index of more than ten or a liquid limit greater than 40 shall not be used as a stabilizer. The gradation o�
	C. Crushed Shell: Crushed shell for this use shall be mollusk shell (i.e., oysters, mussels, clams, cemented coquina). Steamed shell will not be permitted.
	1. This shell shall Meet the Following Requirements:
	a. Material having a plasticity index of more than ten or a liquid limit greater than 40 shall not be used as a stabilizer.
	b. At least 97 percent by weight of the total material shall pass a 3-1/2 inch sieve and at least 50 percent by weight of the total material shall be retained on the No. 4 sieve.
	c. Not more than 20 percent by weight of the total material shall pass the No. 200 sieve. The determination of the percentage passing the No. 200 sieve shall be by washing only.
	d. In the event that the shell meets the above requirements without crushing, crushing will not be required.




	3 PART 3 EXECUTION
	3.01 GENERAL
	A. Keep placement surfaces free of water, debris, and foreign material during placement and compaction of fill and backfill materials.
	B. Place and spread fill and backfill materials in horizontal lifts of uniform thickness, in a manner that avoids segregation, and compact each lift to specified densities prior to placing succeeding lifts. Slope lifts only where necessary to conform to fi�
	C. During filling and backfilling, keep level of fill and backfill around each structure and buried tank even.
	D. If Pipe, Conduit, Duct Bank, or Cable is to be Laid wWithin Fill or Backfill:
	1. Fill or backfill to an elevation 2 feet above top of item to be laid.
	2. Excavate trench for installation of item.
	3. Install bedding, if applicable, as specified in Section 02320, Trench Backfill.
	4. Install item.
	5. Backfill pipe zone and remaining trench, as specified in Section 02320, Trench Backfill, before resuming filling or backfilling specified in this Section.

	E. Tolerances:
	1. Final Lines and Grades: Within a tolerance of 0.1 foot, unless dimensions or grades are shown or specified otherwise.
	2. Grade to establish and maintain slopes and drainage as shown. Reverse slopes are not permitted.

	F. Settlement: Correct and repair any subsequent damage to structures, pavements, curbs, slabs, piping, and other facilities, caused by settlement of fill or backfill material.

	3.02 BACKFILL UNDER AND AROUND STRUCTURES
	A. Under Facilities: Within influence area beneath structures, slabs, pavements, curbs, piping, conduits, duct banks, and other facilities, backfill with granular fill, unless otherwise shown. Place granular fill in lifts of 6-inch maximum thickness and co�

	3.03 FILL
	A. Outside Influence Areas Beneath Structures, Pavements, Curbs, Slabs, Piping, and Other Facilities: Unless otherwise shown, place earthfill as follows:
	1. Allow for proper thickness of topsoil where required.
	2. Maximum 8-inch thick lifts.
	3. Place and compact fill across full width of embankment.
	4. Compact to a density of at least 80 percent of the maximum density as determined by AASHTO T99, Method C.
	5. For the outer layer of all fill where plant growth will be established, DO NOT COMPACT. Leave this layer in a loose condition to a minimum depth of 6 inches.
	6. Dress completed embankment with allowance for topsoil, crest surfacing, and slope protection, where applicable.


	3.04 SITE TESTING
	A. Gradation:
	1. One sample from each 1,500 tons of finished product or more often as determined by Engineer, if variation in gradation is occurring, or if material appears to depart from Specifications.
	2. If test results indicate material does not meet Specification requirements, terminate material placement until corrective measures are taken.
	3. Remove material placed in Work that does not meet Specification requirements.

	B. In-Place Density Tests: In accordance with AASHTO T99, Method C. During placement of materials, test as follows:
	1. Earthfill: One test per 400 feet of pipe run.
	2. Granular Fill: One test per 400 feet of pipe run.
	3. Foundation Stabilization Rock: One test per lift.


	3.05 REPLACING OVEREXCAVATED MATERIAL
	A. Replace excavation carried below grade lines shown or established by Engineer as follows:
	1. Beneath Footings: Granular fill.
	2. Beneath Fill or Backfill: Same material as specified for overlying fill or backfill.
	3. Beneath Slabs-On-Grade: Granular fill.
	4. Trenches:
	a. Unauthorized Overexcavation: Either foundation stabilization rock or granular pipe base material, as specified in Section 02320, Trench Backfill.
	b. Authorized Overexcavation: Foundation stabilization rock.

	5. Permanent Cut Slopes (Where Overlying Area is Not to Receive Fill or Backfill):
	a. Flat to Moderate Steep Slopes (3 to 1, Horizontal Run: Vertical Rise or Flatter): Earthfill.
	b. Steep Slopes (Steeper than 3 to 1):
	1) Correct over-excavation by transitioning between over-cut areas and designed slope adjoining areas, provided such cutting does not extend offsite or outside easements and right-of-ways, or adversely impacts existing facilities, adjacent property, or com�
	2) Backfilling overexcavated areas is prohibited unless, in Engineer's opinion, backfill will remain stable, and overexcavated material is replaced as compacted earthfill.






	02316 EXCAVATION
	1 PART 1 GENERAL
	1.01 quality Assurance
	A. Provide adequate survey control to avoid unauthorized over-excavation.

	1.02 Weather limitations
	A. Material excavated during inclement weather shall not be used as fill or backfill until after material drains and dries sufficiently for proper compaction.

	1.03 SEQUENCING AND SCHEDULING
	A. Clearing, Grubbing, and Stripping: Complete applicable Work specified in Section 02200, Site Preparation, prior to excavating.
	B. Contractor shall call the utility companies 72 hours before excavation, see Section 01040, Coordination for each utility company phone number and contact person.


	2 PART 2 PRODUCTS (Not Used)
	3 PART 3 EXECUTION
	3.01 GENERAL
	A. Excavate to lines, grades, and dimensions shown and as necessary to accomplish Work. Excavate to within tolerance of plus or minus 0.1 foot except where dimensions or grades are shown or specified as maximum or minimum. Allow for forms, working space, g
	B. It shall be the Contractor’s responsibility to notify business establishments and residents not less than 72 hours prior to construction. Contractor shall, wherever necessary, provide temporary sidewalks and driveway entrances at his own expense, includ
	C. Provide adequate survey control to avoid unauthorized overexcavation. Do not overexcavate without written authorization of Engineer. If the Contractor excavates beyond the limits shown or specified, the Contractor shall replace such excavation at his ow�
	D. Where muck, rock, clay, or other material within the limits of excavation is unsuitable in its original position, excavate such material to the cross-sections shown or specified. Backfill with suitable material and shape to the required cross-section.
	E. Remove or protect obstructions as shown on the Drawings.

	3.02 unCLASSIFIED EXCAVATION
	A. Excavation is unclassified. Complete all excavation regardless of the type, nature, or condition of the materials encountered.

	3.03 TRENCH WIDTH
	A. Minimum Width of Trenches:
	1. Single Pipes, Conduits, Direct-Buried Cables, and Duct Banks:
	a. Less than 4-Inch Outside Diameter or Width: 18 inches.
	b. Greater than 4-Inch Outside Diameter or Width: 18 inches greater than outside diameter or width of pipe, conduit, direct-buried cable, or duct bank.

	2. Multiple Pipes, Conduits, Cables, or Duct Banks in Single Trench: 18 inches greater than aggregate width of pipes, conduits, cables, duct banks, plus space between.
	3. Increase trench widths by thicknesses of sheeting, if used.
	4. The maximum trench width shall not exceed the minimum stated width of the trench unless approved by the Engineer. Restoration for excavation beyond the minimum required width shall be at the Contractor’s sole expense.


	3.04 EMBANKMENT AND CUT SLOPES
	A. Shape, trim, and finish cut slopes to conform with lines, grades, and cross-sections shown, with proper allowance for topsoil or slope protection, where shown.
	B. Remove stones and rock that exceed 3-inch diameter and that are loose and may roll down slope. Remove exposed roots from cut slopes.
	C. Round tops of cut slopes in soil to not less than a 6-foot radius, provided such rounding does not extend offsite or outside easements and right-of-ways, or adversely impacts existing facilities, adjacent property, or completed Work.

	3.05 STOCKPILING EXCAVATED MATERIAL
	A. Stockpile excavated material that is suitable for use as fill or backfill until material is needed.
	B. Post signs indicating proposed use of material stockpiled. Post signs that are readable from all directions of approach to each stockpile. Signs should be clearly worded and readable by equipment operators from their normal seated position.
	C. Confine stockpiles to within easements, rights-of-way, and approved work areas. Do not obstruct roads, streets, public thoroughfares, or access to fire hydrants.
	D. Do not stockpile excavated material adjacent to trenches and other excavations unless excavation sideslopes and excavation support systems are designed, constructed, and maintained for stockpile loads.
	E. Do not stockpile excavated materials near or over existing facilities, adjacent property, or completed Work, if weight of stockpiled material could induce excessive settlement.

	3.06 DISPOSAL OF SPOIL
	A. Dispose of excavated materials, which are unsuitable or exceed quantity needed for fill or backfill, offsite.
	B. Dispose of debris resulting from removal of underground facilities as specified in Section 02220, Demolition, for demolition debris.
	C. Dispose of debris resulting from removal of organic matter, trash, refuse, and junk as specified in Section 02200, Site Preparation, for clearing and grubbing debris.



	02319 SUBGRADE PREPARATION
	1 PART 1 GENERAL
	1.01 DEFINITIONS
	A. Prepared Ground Surface: Ground surface after completion of clearing and grubbing, scalping of sod, stripping of topsoil, excavation to grade, and scarification and compaction of subgrade.
	B. Subgrade: Layer of existing soil after completion of clearing, grubbing, scalping of topsoil prior to placement of fill, roadway structure or base for floor slab.
	C. Proof-Rolling: Testing of subgrade by compactive effort to identify areas that will not support the future loading without excessive settlement.

	1.02 QUALITY ASSURANCE
	A. Notify Engineer when subgrade is ready for compaction or proof-rolling or whenever compaction or proof-rolling is resumed after a period of extended inactivity.


	2 PART 2 PRODUCTS (Not Used)
	3 PART 3 EXECUTION
	3.01 GENERAL
	A. Keep subgrade free of water, debris, and foreign matter during compaction or proof-rolling.
	B. Bring subgrade to proper grade and cross-section and uniformly compact surface.
	C. Do not use sections of prepared ground surface as haul roads. Protect prepared subgrade from traffic.
	D. Maintain prepared ground surface in finished condition until next course is placed.

	3.02 COMPACTION
	A. Under Earthfill: Compact upper 6 inches to minimum of 80 percent of the maximum density as determined by AASHTO T99, Method C.
	B. Under Pavement , Floor Slabs On Grade, or Granular Fill Under Structures: Compact the upper 6 inches or as shown on the Drawings, to minimum of 100 percent of the maximum dry density as determined by AASHTO T180.

	3.03 MOISTURE CONDITIONING
	A. Dry Subgrade: Add water, then mix to make moisture content uniform throughout.
	B. Wet Subgrade: Aerate material by blading, discing, harrowing, or other methods, to hasten drying process.

	3.04 TESTING
	A. Proof-roll subgrade with equipment specified in Article Compaction to detect soft or loose subgrade or unsuitable material, as determined by Engineer.

	3.05 CORRECTION
	A. Soft or Loose Subgrade:
	1. Adjust moisture content and recompact, or
	2. Over excavate as specified in Section 02316, Excavation, and replace with suitable material from the excavation, as specified in Section 02315, Fill and Backfill.

	B. Unsuitable Material: Over excavate as specified in Section 02316, EXCAVATION, and replace with suitable material from the excavation, as specified in Section 02315, Fill and Backfill.



	02320 TRENCH BACKFILL
	1 PART 1 GENERAL
	1.01 DEFINITIONS
	A. Base Rock: Granular material upon which manhole bases and other structures are placed.
	B. Bedding Material: Granular material upon which pipes, conduits, cables, or duct banks are placed.
	C. Imported Material: Material obtained by the Contractor from source(s) offsite.
	D. Lift: Loose (uncompacted) layer of material.
	E. Pipe Zone: Backfill zone that includes full trench width and extends from prepared trench bottom to an upper limit above top outside surface of pipe, conduit, cable or duct bank.
	F. Prepared Trench Bottom: Graded trench bottom after excavation and installation of stabilization material, if required, but before installation of bedding material.
	G. Selected Backfill Material: Material available onsite that Engineer determines to be suitable for a specific use.
	H. Well-Graded: A mixture of particle sizes that has no specific concentration or lack thereof of one or more sizes producing a material type that, when compacted, produces a strong and relatively incompressible soil mass free from detrimental voids. Well-


	2 PART 2 PRODUCTS
	GEOTEXTILE
	A. As specified in Section 02371, Geotextiles.

	2.01 MARKING TAPE
	A. Plastic:
	1. Inert polyethylene, impervious to known alkalis, acids, chemical reagents, and solvents likely to be encountered in soil.
	2. Thickness: Minimum 4 mils.
	3. Minimum Width: 2 inches.
	4. Identifying Lettering: Minimum 1-inch high, permanent black lettering imprinted continuously over entire length.
	5. Manufacturers and Products:
	a. Reef Industries; Terra Tape.
	b. Allen; Markline.


	B. Metallic:
	1. Solid aluminum foil, visible on unprinted side, encased in a protective high visibility, inert polyethylene plastic jacket.
	2. Foil Thickness: Minimum 5.5 mils.
	3. Width: 2 inches.
	4. Identifying Lettering: Minimum 1-inch high, permanent black lettering imprinted continuously over entire length.
	5. Joining Clips: Tin or nickel-coated furnished by tape manufacturer.
	6. Manufacturers and Products:
	a. Reef Industries; Terra ”D”.
	b. Allen; Detectatape.


	C. Color: In accordance with APWA Uniform Color Code for Temporary Marking of Underground Facilities.

	2.02 TRENCH STABILIZATION MATERIAL
	A. Foundation stabilization rock as specified in Section 02315, Fill and Backfill.

	2.03 BEDDING MATERIAL AND PIPE ZONE MATERIAL
	A. Granular fill as specified in Section 02315, Fill and Backfill.

	2.04 EARTH BACKFILL
	A. Earth fill as specified in Section 02315, Fill and Backfill.


	3 PART 3 EXECUTION
	3.01 TRENCH PREPARATION
	A. Water Control:
	1. As specified in Section 02240, Dewatering.
	2. Remove water in a manner that minimizes soil erosion from trench sides and bottom.
	3. Provide continuous water control until trench backfill is complete.

	B. Remove foreign material and backfill contaminated with foreign material that falls into trench.
	C. Where the trench has been dewatered, backfilling must be done before the pumps are shut off so that the pipe will not float. Any pipe which has been displaced because of floatation will be removed and installed correctly at the Contractor’s expense.

	3.02 TRENCH BOTTOM
	A. Firm Subgrade: Grade with hand tools, remove loose and disturbed material, and trim off high areas and ridges left by excavating bucket teeth. Allow space for bedding material if shown or specified.
	B. Soft Subgrade: If subgrade is encountered that may require removal to prevent pipe settlement, notify Engineer. Engineer will determine depth of overexcavation, if any, required.

	3.03 TRENCH STABILIZATION MATERIAL INSTALLATION
	A. Rebuild trench bottom with trench stabilization material as directed by the Engineer.
	B. Place material over full width of trench in 6-inch lifts to required grade, providing allowance for bedding thickness.
	C. Compact each lift so as to provide a firm, unyielding support for the bedding material prior to placing succeeding lifts.

	3.04 BEDDING
	A. Furnish granular fill or imported bedding material as directed by the Engineer.
	B. Place over the full width of the prepared trench bottom in two equal lifts when the required depth exceeds 8 inches.
	C. Hand grade and compact each lift to provide a firm, unyielding surface.
	D. Minimum thickness from the following depths below the bottom to the springline of the pipe are as follows, except increase depths listed by 6 inches in areas of rock excavation:
	1. Pipe, 15 Inches and Smaller: 4 inches.
	2. Pipe, 18 Inches to 36 Inches: 6 inches.
	3. Pipe, 42 Inches and Larger: 8 inches.
	4. Conduit: 3 inches.
	5. Direct-Buried Cable: 3 inches.
	6. Duct Banks: 3 inches.

	E. Check grade and correct irregularities in bedding material. Loosen top 1 to 2 inches of compacted bedding material with a rake or by other means to provide a cushion before laying each section of pipe, conduit, direct-buried cable, or duct bank.
	F. Install to form continuous and uniform support except at bell holes, if applicable, or minor disturbances resulting from removal of lifting tackle.
	G. Bell or Coupling Holes: Excavate in bedding at each joint to permit proper assembly and inspection of joint and to provide uniform bearing along barrel of pipe or conduit.

	3.05 BACKFILL PIPE ZONE
	A. Furnish granular fill or imported bedding material as directed by the Engineer.
	B. Upper Limit of Pipe Zone Shall Not Be Less Than Following:
	1. Pipes:
	a. Up to 12-Inch Diameter: 6 inches above top of pipe.
	b. Greater than 12-Inch Diameter: 12 inches above top of pipe, unless shown otherwise.

	2. Conduit: 3 inches, unless shown otherwise.
	3. Direct-Buried Cable: 3 inches, unless shown otherwise.
	4. Duct Bank: 3 inches, unless shown otherwise.

	C. Restrain pipe, conduit, cables, and duct banks as necessary to prevent their movement during backfill operations.
	D. Place material simultaneously in lifts on both sides of pipe and, if applicable, between pipes, conduit, cables, and duct banks installed in same trench.  Compact to 90 percent density as determined by AASHTO T99.
	1. Pipes 10 Inches and Smaller Diameter: First lift less than or equal to 1/2 pipe diameter but not less than 3 inches. .
	2. Pipes Over 10-Inch Diameter: Maximum 6-inch lifts.

	E. Thoroughly tamp each lift, including area under haunches, with handheld tamping bars supplemented by “walking in” and slicing material under haunches with a shovel to ensure that voids are completely filled before placing each succeeding lift. Compact m�
	F. After the full depth of the pipe zone material has been placed as specified, compact the material by a minimum of three passes with a vibratory plate compactor only over the area between the sides of the pipe and the trench walls. Contractor shall exerc�
	G. Do not use power-driven impact compactors to compact pipe zone material.
	H. Where approved by the Engineer, hydraulic compaction of the pipe zone material and granular trench backfill may be used providing density testing requirements are met. A submittal describing the method of hydraulic compaction will be required.

	3.06 MARKING TAPE INSTALLATION
	A. Continuously install marking tape along centerline of all buried piping, on top of last lift of pipe zone material. Coordinate with piping installation drawings.
	1. Metallic Marking Tape: Install with nonmetallic piping and waterlines.
	2. Plastic Marking Tape: Install with metallic piping.


	3.07 backfill above pipe zone
	A. General:
	1. Process excavated material to meet specified gradation requirements.
	2. Adjust moisture content as necessary to obtain specified compaction.
	3. Do not allow backfill to free fall into the trench or allow heavy, sharp pieces of material to be placed as backfill until after at least 2 feet of backfill has been provided over the top of pipe.
	4. Do not use power driven impact type compactors for compaction until at least 4 feet of backfill is placed over top of pipe.
	5. Backfill to grade with proper allowances for topsoil, crushed rock surfacing, and pavement thicknesses, wherever applicable.
	6. Backfill around structures with same class backfill as specified for adjacent trench unless otherwise shown or specified.
	7. Hydraulic compaction may be allowed based upon approval by the Engineer of the Contractor’s detailed compaction and testing procedures.

	B. Backfill for Areas in Landscaped Areas:
	1. Place in lifts not exceeding 12-inch thickness.
	2. Mechanically compact each lift to a minimum of 80 percent of the maximum density as determined by AASHTO Method T-180 prior to placing succeeding lifts.

	C. Backfill for Areas Under Facilities and Pavements: Backfill trench above the pipe zone with granular backfill in lifts not exceeding 12 inches. Compact each lift to a minimum of 98 percent of the maximum density compaction as determined by AASHTO Method�

	3.08 Alternate method of construction
	A. When high water tables, porous soils or other limitations to dewatering are encountered, the Contractor may request the approval of the Engineer for an alternate method of construction.
	B. Use of alternative methods shall not relieve the Contractor of the work, result in increased costs to the Owner or reductions in the quality of the work as defined by testing and acceptance requirements.
	C. Removal of water requirements will be waived and the pipe and appurtenances will be permitted to be installed underwater.
	D. Excavation shall be performed in accordance with Section 02316, Excavation, to the specified limits. The excavation shall be cleared of silt and other fines.
	E. Pipe bedding shall be placed from the bottom of the excavation to 6 inches above the top of the pipe. The bedding shall be granular fill as described in Section 02315 Fill and Backfill.
	F. Select backfill material shall be used to backfill the trench from the top of the bedding to a level 1 foot above the standing water level in the trench. Select material shall be as described in Section 02315, Fill and Backfill. This lift shall be compa�
	G. If the above described method is used, all backfill material used below the water table shall not be released into the trench until the bucket or container is less than 1 foot above the water level. Pipe bedding and pipe zone material as defined above s�

	3.09 MAINTENANCE OF TRENCH BACKFILL
	A. After each section of trench is backfilled, maintain the surface of the backfilled trench even with the adjacent ground surface until final surface restoration is completed.
	B. Other Areas: Add excavated material where applicable and keep the surface of the backfilled trench level with the adjacent ground surface.
	C. Water shall be applied to the unstabilized trench backfill to control dust as directed by the Engineer.
	D. Placement of lime rock base course and prime coat shall occur no longer than 5 days following trench backfill or as soon there after as record information is available to verify that pipe inverts and slopes are acceptable.

	3.10 SETTLEMENT OF BACKFILL
	A. Settlement of trench backfill, or of fill or facilities constructed over trench backfill within the warranty period for the project will be considered a result of defective compaction of trench backfill.



	02340 SOIL EROSION STABILIZATION
	PART 1 --  GENERAL
	1.1 DEFINITIONS
	A. Soil Erosion Stabilization:
	1. Provide erosion control measures on the Project and in areas where work is accomplished in conjunction with the Project, so as to prevent pollution of water, detrimental effects to public or private property adjacent to the Project.
	2. Ground surfaces exposed during the wet season.
	3. Areas which will not be subjected to heavy wear by ongoing construction traffic.
	4. Temporary and long-term stabilization of new disturbed ditches, swales, storm water ponds, or disturbed ground with intermittent construction traffic.

	B. Buffer Zone: Undisturbed area or, strip of natural vegetation, or an established suitable planting adjacent to disturbed area that reduces erosion and runoff.
	C. Coordinate the installation of temporary erosion control features with the construction of the permanent erosion control features to the extent necessary to ensure economical, effective, and continuous control of erosion and water pollution.
	D. Permanent Stabilization:
	1. Permanently stabilize exposed soil surfaces at finished grades
	2. Permanent stabilization methods include, but are not limited to, sodding (permanent), mulching, and landscaping.
	3. Immediately perform permanent stabilization at each completed excavation and embankment areas except for areas that are scheduled to be redisturbed.
	4. Incorporate all permanent erosion control features into the Project at the earliest practical time.


	1.2 DELIVERY, STORAGE, AND PROTECTION
	A. General: Prevent or reduce the discharge of pollutants to storm water from all material delivery or storage by minimizing the storage of hazardous materials onsite, storing materials in a designated area, installing secondary containment, conducting reg
	B. Sod: As specified in Section 02920, Sodding.
	C. Mulch: Mark package of mulch to show air-dry weight.

	1.3 SEQUENCING AND SCHEDULING
	A. Contractor shall accept responsibility for existing soil and erosion control on the site, including maintenance, installed before starting earth disturbance activities.
	B. Projects permitted by the South Florida Water Management District require written approval of the erosion/sedimentation control plan. Engineer’s acceptance of Construction Period Erosion/Sedimentation Control Plan required prior to starting earth distur�
	C. Complete soil preparation, sodding, fertilizing, mulching, and matting on disturbed areas that will require stabilization either because the area has reached final grade (permanent landscaping) or because the area remains unworked for over 14 days (temp�
	D. Notify Engineer at Least 3 Working Days in Advance of:
	1. Materials delivery.
	2. Start of planting activity.

	E. Sodding: Perform under favorable weather conditions during seasons that are normal, for such Work as determined by accepted local practice.

	1.4 MAINTENANCE
	A. Operations:
	1. Sodded Areas: Perform during maintenance period to include:
	a. Watering: Keep surface moist.
	b. Washouts: Repair by filling with topsoil, and replace sodded areas.
	c. Mulch: Replace wherever and whenever washed or blown away.
	d. Resod unsatisfactory areas or portions thereof immediately if a satisfactory stand has not been produced.

	2. Inspect, repair, and replace as necessary all erosion control measures during the time period from start of construction to completion of construction.
	3. Inspect a minimum of at least once every 7 days or after each storm event and at least daily during prolonged rainfall. At no time shall more than 1 foot of sediment be allowed to accumulate in any erosion control device. The cleaning operation shall no�

	B. Sediment Removal:
	1. Remove sediment from erosion control devices and work into the grading plan at least once a week as required to maintain proper operation of devices. The cleaning operation shall not dispose of sediment offsite.
	2. Sediment shall be removed and the controls upgraded or repaired as needed as soon as practicable, but not later than 2 days after the surrounding exposed ground has dried sufficiently to prevent further damage from equipment needed for repair operations�
	3. In the event of continuous rainfall over a 24 hour period, or other circumstances that preclude equipment operation in the area, hand carry and install additional sediment controls as approved by the Engineer.
	4. Replace rock filters with new rock at least once a month or when the sediment reduces by one half the filtering capacity of the facility.



	PART 2 --  PRODUCTS
	2.1 FERTILIZER
	A. Commercial, uniform in composition, free-flowing, suitable for application with equipment designed for that purpose.
	B. Fertilizer shall have the Following Minimum Percentage of Plant Food by Weight:
	1. Nitrogen: 16 percent.
	2. Phosphoric Acid: 4 percent.
	3. Potash: 8 percent.

	C. At least 50 percent of phosphoric acid shall be from normal superphosphate or an equivalent source which will provide a minimum of two units of sulfur.

	2.2 SoD
	A. As specified in Section 02920, Sodding.

	2.3 MULCH
	A. The mulch material shall be dry straw or hay, consisting of oat, rye, or wheat straw, or of pangola, peanut, coastal bermuda, or bahia grass, hay or compost; and shall be free from noxious weeds and plants.
	B. Any plant officially listed as being noxious or undesirable by any Federal Agency, any agency of the State of Florida or any local jurisdiction in which the project is being constructed shall not be used. Furnish to the Engineer, prior to incorporation �
	C. Only undeteriorated mulch which can readily be cut into the soil shall be used. The “air-dry” weight (as defined by the Technical Association of the Pulp and Paper Industry, for wood cellulose) shall be marked on each package by the producer.

	2.4 soil TACKIFIER
	A. Derived from natural organic plant sources containing no growth or germination-inhibiting materials.
	B. Capable of hydrating in water, and readily blend with other slurry materials.
	C. Wood Cellulose Fiber: Add as tracer, at rate of 150 pounds per acre.
	D. Manufacturers and Products:
	1. Chevron Asphalt Co.; CSS-1.
	2. Terra; Tack AR.
	3. J-Tack; Reclamare.


	2.5 EROSION CONTROL MATTING
	A. Excelsior mat or straw blanket; staples as recommended by matting manufacturer.
	B. Manufacturers and Products:
	1. Akzo Industries, Ashville, NC.
	2. North American Green, Evansville, IN.


	2.6 REINFORCED PLASTIC COVERING
	A. Co-extruded, copolymer laminate reinforced with a nonwoven grid of high strength nylon cord submersed in a permanently flexible adhesive media allowing for equal tear resistance in all directions.
	B. Black in color and ultraviolet stabilized.
	C. Physical Requirement (Minimum Average Roll Values):
	1. Tear Strength: 130 pounds.
	2. Elongation: 620 percent.
	3. Minimum Thickness: 6 mil.

	D. Manufacturers:
	1. Reef Industries, Inc., Houston, TX.
	2. Griffolyn Co., Houston, TX.


	2.7 silt FENCE
	A. Support Posts: As recommended by manufacturer of geotextile.
	B. Fasteners: Heavy-duty wire staples at least 1-inch long, tie wires, or hog rings, as recommended by manufacturer of geotextile.
	C. Filter Fabric: Polyester, polypropylene, or nylon filaments, woven into a uniform pattern, distinct and measurable openings.
	1. Filaments: Resistant to damage from exposure to ultraviolet rays and heat.
	2. Material Edges: Finish so that, filaments retain their relative positions under stress.

	D. In accordance with requirements of Table No. 1:
	E. Manufacturers:
	1. Polyfelt, Evergreen, AL.
	2. Dupont Co., Wilmington, DE.
	3. Mirafi, Inc., Charlotte, NC.


	2.8 STRAW BALES
	A. Machine baled clean salt hay or straw of oats, wheat, barley, or rye, free from seed of noxious weeds, using standard baling wire or string.

	2.9 POSTS FOR STRAW BALES
	A. Two-inch by 2-inch untreated wood, rebar, or commercially manufactured metal posts.

	2.10 stabilized construction entrances
	A. Clean pit run or 2 inches minus gravel.
	B. Subgrade geotextiles as specified in Section 02371, Geotextiles.

	2.11 Dust controller
	A. Nontoxic materials that do not have an adverse effect on soil structure or establishment and growth of vegetation.
	1. Calcium chloride meeting the meeting the requirements of AASHTO M144.
	2. Water; reasonably clean, and shall be free from suspended water.



	PART 3 --  EXECUTION
	3.1 general
	A. Erosion control measures are required during all construction and site disturbance activities, and shall remain until permanent site ground covers are in-place.
	B. Limitation of Exposure of Erodible Earth: The Engineer may limit the surface areas of unprotected erodible earth exposed by the construction operation, and may direct the Contractor to provide erosion or pollution control measures to prevent contaminati�
	C. Do not allow the surface area of erodible earth that clearing and grubbing operations or excavation and filling operations expose to exceed 750,000 ft2 without specific prior approval by the Engineer. This limitation applies separately to clearing and g�
	D. The Engineer may increase or decrease the amount of surface area the Contractor may expose at any one time.
	E. The implementation of the erosion control plan and the construction maintenance, replacement and upgrading the erosion control devices are the responsibility of the Contractor until all construction is completed and landscaping established and approved.�
	F. Maintain existing buffer zones adjacent to Project Limits. Keep all construction equipment, debris, and soils out of the natural buffer zone.

	3.2 stabilized construction entrances
	A. Provide a graveled construction access at each access point between the site and any public or private road or other paved surfaces.
	B. Place subgrade geotextile on the ground prior to aggregate placement.
	C. Place aggregate over the subgrade geotextile to a minimum thickness of 8 inches.
	D. Minimum dimensions for stabilized construction entrances are 50 feet in length by 20 feet in width.

	3.3 SOIL PREPARATION
	A. Before start of sodding, and after surface has been shaped and graded, and lightly compacted to uniform grade, scarify soil surface to minimum depth of 1 inch.

	3.4 SoDDING
	A. As specified in Section 02920, Sodding.

	3.5 MULCHING
	A. Apply uniformly on disturbed areas that will remain undisturbed for 7 days or more, as requested by Engineer, and on all sodded areas.
	B. Application: Sufficiently loose to permit penetration of sunlight and air circulation, and sufficiently dense to shade ground, reduce evaporation rate, and prevent or materially reduce erosion of underlying soil.
	1. As recommended by manufacturer.


	3.6 soil TACKIFIER
	A. Spray on after mulch is in place.
	B. The soil tackifier shall be applied at the rate per acre specified by manufacturer for applicable grades.

	3.7 REINFORCED PLASTIC COVERING
	A. Place on areas where sodding and erosion control matting have not controlled erosion, and over all temporary stockpiles.
	B. Install in single thickness, strips parallel to direction of drainage. Anchor plastic in 6-inch by 6-inch trench backfilled with compacted native material.
	C. Maintain tightly in place by using sand bags on ropes with a maximum 10-foot grid spacing in all directions.
	D. Tape or weight down full length, overlap seams at least 12 inches.
	E. Remove at final acceptance unless notified otherwise by Engineer.

	3.8 silt FENCE
	A. Install prior to starting earth disturbing activities upslope of fence.
	B. Install silt fence along contour where shown on the Drawings. Do not deviate from grade more than 4 inches.
	C. One-piece filter fabric or continuously sewn to make one-piece filter fabric for full height of the fence, including portion buried in the toe trench.
	D. When joints are necessary, splice filter fabric together only at a support post, with a minimum 6-inch overlap, and securely fasten both ends to support post.
	E. Filter fabric shall not extend more than 30 inches above the ground surface. Securely fasten to upslope side of each support post using ties. Filter fabric shall not be stapled to existing trees.
	F. Take precaution not to puncture filter fabric during installation. Repair or replace damaged area.
	G. Remove silt fence after upslope area has been permanently stabilized. Immediately dress sediment deposits remaining after the sediment fence has been removed to conform to existing grade. Prepare and sod graded area.

	3.9 temporary SOIL STOCKPILES
	A. Cover with reinforced plastic covering, as directed in Article Reinforced Plastic Covering.
	B. Protect perimeter of stockpile from erosion with ditches.

	3.10 dust control
	A. Apply appropriate dust control measures on a continuous basis until permanent stabilization measures are in place.
	B. Apply on construction routes and other disturbed areas subject to surface dust movement and where off-site damage may occur if dust is not controlled.
	C. Avoid creating erosion when using water as a dust controller.

	3.11 STRAW BALES
	A. Embed minimum of 4 inches in flat-bottomed trench.
	B. Place with ends tightly abutting or overlapped. Corner abutment is not acceptable.
	C. Install so that bale bindings are oriented around the sides and not over the top and bottom of the bale.
	D. Use two posts for each bale. Drive posts through the bale until top of post is flush with top of bale and post is 1-1/2 feet to 2 feet in the ground.
	E. Wedge loose straws in any gaps between bales.

	3.12 erosion control matting
	A. Place on sodded slopes 3H to 1V, and steeper.
	B. Apply sod and fertilizer prior to matting.
	C. At top of slope, entrench material in 6-inch by 6-inch trench. Secure matting at 1 foot intervals down the slope. At the bottom of the slope, extend the mat 2 feet beyond the toe of slope, turn material under 4 inches, and staple at 1 foot intervals.
	D. Mats shall be stapled in-place as they are installed down the slope face. The mats shall have direct contact with the soil surface.
	E. Overlap:
	1. Lengthwise: 1 foot minimum.
	2. Crosswise: 6 inches minimum.


	3.13 Cleanup
	A. Sediment trapped in erosion control devices shall be removed from the site or regraded into the slopes on the site. Do not flush sediment-laden water into drainage system.
	B. After site restoration is complete and when approved by the Engineer, all temporary erosion control measures shall be completely removed and disposed offsite to locations that are approved by federal, state, and local authorities.
	C. Silt fence, straw bales, reinforced plastic covering, and any other erosion control devices shall be disposed offsite to locations that are approved by federal, state, and local authorities.



	02500 CONVEYANCE PIPIING GENERAL
	1 PART 1 GENERAL
	1.01 DELIVERY, STORAGE, AND HANDLING
	A. In accordance with manufacturer’s recommendations and as specified in the individual specification(s) following this Section.
	B. Marking at Plant: Mark each pipe and fitting at plant. Include date of manufacture, manufacturer's identification, specification standard, diameter of pipe, pipe class, and other information required for type of pipe.
	C. Pipe, specials, and fittings received at Project site in damaged condition will not be accepted.
	D. Gasket Storage: Store rubber gaskets in cool, well ventilated place and do not expose to direct rays of sun. Do not allow contact with oils, fuels, petroleum, or solvents.
	E. Handling:
	1. Heavy canvas, or nylon slings of suitable strength shall be used for lifting and supporting materials. Do not use chains or cables.
	2. Lifting pipe during unloading or lifting into trench shall be done using two slings placed at quarter point of pipe section. Pipe may be lifted using one sling near center of pipe, provided pipe is guided to prevent uncontrolled swinging and no damage w
	3. Pipe and fittings shall not be stored on rocks or gravel, or other hard material that might damage pipe. This includes storage area and along pipe trench.



	2 PART 2 PRODUCTS
	2.01 PIPE
	A. As specified in the individual Specification(s) following this Section and as shown on the Drawings.
	B. Color Coding for Water Mains:
	1. All pipe used for water main applications shall be color-coded blue in accordance with FAC 62-555.320(21)(b)(3).
	2. Continuous blue stripes, parallel to the axis of the pipe, shall be applied using tape or paint applied to the dry pipe exterior surface.
	3. Pipe striped during manufacture shall have stripes applied at 90-degree intervals around the pipe that remain intact following installation of the pipe.
	4. Pipe striped during installation shall be in a continuous line along the top of the pipe. Pipes 24 inches and greater shall have two additional stripes on each side.
	5. Aboveground water main piping shall be color-coded or marked similar to underground piping.


	2.02 JOINTS
	A. As specified in the individual Specification(s) following this Section.

	2.03 COUPLINGS
	A. General:
	1. Coupling linings for use in potable water systems shall be in conformance with NSF 61B. Linings for wastewater piping shall be in accordance with the provisions of Section 02502, Ductile Iron Pipe and Fittings.
	2. Couplings shall be rated for appropriate operating pressure and hydrostatic test pressure.
	3. Exposed, bolted, sleeve-type couplings shall be lined and coated with fusion bonded epoxy in accordance with AWWA C213.
	4. Buried, bolted, sleeve-type couplings shall be lined and coated with fusion bonded epoxy in accordance with AWWA C213.

	B. For Pipe with Plain Ends:
	1. Bolted, sleeve-type couplings, in accordance with AWWA C219.
	2. Fabricated steel, mechanical slip-type expansion joints, in accordance with AWWA C221.

	C. Unless thrust restraint is provided by other means, bolted, sleeve-type couplings shall be harnessed. Harness details shall be in accordance with requirements of appropriate reference standard or as shown on Drawings.
	D. For Pipe with Grooved Ends:
	1. Grooved couplings, in accordance with AWWA C606. System shall provide for flexible or rigid joints as shown on Drawings.
	2. Exposed couplings shall be lined and coated with fusion bonded epoxy in accordance with AWWA C213.
	3. Buried couplings shall be lined and coated with fusion bonded epoxy in accordance with AWWA C213.

	E. For Pipe with Flanged Ends:
	1. Flanged coupling adapters, in accordance with AWWA C219.
	2. Dismantling joints for connecting flanged pipe shall be AWWA C219 compliant. Studs and nuts provided to seal gasket shall be separate and independent from tie-bar restraint system.

	F. Bolting Materials: As recommended by coupling manufacturer for specified conditions.

	2.04 SLEEVES
	A. Sleeves shall be long or short pattern as appropriate to the application conforming to AWWA C110.
	B. Sleeves shall be mechanical joint with restraint if required, provided by external mechanical joint restraints.
	C. Sleeves shall have a minimum pressure rating of 250 psi.
	D. Linings and coatings ductile iron sleeves shall be in accordance with the provisions of Section 02502, Ductile Iron Pipe and Fittings.

	2.05 TAPPING SLEEVES – DUCTILE IRON
	A. Ductile iron tapping sleeves are preferred for force main and water main taps.
	B. Tapping sleeves shall meet ASTM A536 Grade 65-45-12.
	C. Side flange seals shall be o-ring type with round, oval, or rectangular cross section.
	D. Contractor shall inspect and/or verify diameter of the pipe to be tapped and order the correct sleeve.
	E. Sleeves shall be coated in accordance with the provisions of this specification.
	F. Tapping sleeve and tapping valve shall be of the same or compatible manufacturer to assure proper fit of the aligning ring on the valve and the recess on the sleeve. No post factory modifications to either the sleeve or valve will be permitted.
	G. Tapping sleeve shall be American Flow Control Series 1004 or 2800, Mueller H-615, US Pipe T-9 or Clow F-5205.
	H. Tapping machine and cutter shall provide the full-size of the tapped connection.
	I. The coupon shall be removed from the pipe shall be given to the PCM.

	2.06 Tapping Sleeves - Steel
	A. Steel tapping sleeves are acceptable for use where ductile iron sleeves are not practical and as approved by the Engineer.
	B. Tapping sleeve composed of two halves of heavy welded steel, bolting together on the pipe and sealing against a concave Buna-N wedge gasket around the nozzle opening. Both halves of the sleeve are fabricated to accurately conform to the outside diameter�
	C. The sleeve half opposite the nozzle shall be solid and shall not consist of straps or U-bolts. Sleeve and nozzle shall be fabricated from ASTM 285, Grade C, carbon steel. Branch leg flange shall conform to AWWA, Class D, Schedule C-207, 150-pound drilli�
	D. The ferrous metal parts of the fitting shall receive a factory applied fusion-bonded, epoxy coating, 12-mil minimum dry film thickness in accordance with AWWA C213.
	E. Minimum wall thickness of the sleeve shall be 0.375 inch.
	F. Tapping sleeve shall be pressure rated to 150 psi, minimum.
	G. Tapping sleeve shall be , Dresser Style 630, JCM Series 412; or equal.
	H. Tapping machine and cutter shall provide the full-size of the tapped connection.
	I. The coupon removed from the pipe shall be given to the PCM.

	2.07 service saddles
	A. Service saddles shall be ductile iron with double stainless steel straps conforming to AWWA C-111/A.21.11-00.

	2.08 SLAB, FLOOR, WALL, AND ROOF PENETRATIONS
	A. Modular Mechanical Seal:
	1. Type: Interconnected synthetic rubber links shaped and sized to continuously fill annular space between pipe and wall sleeve opening.
	2. Assemble interconnected rubber links with Type 316 stainless steel bolts, nuts, and pressure plates.
	3. Size modular mechanical seals according to manufacturer's instructions for the size of pipes shown to provide a watertight seal between pipe and wall sleeve opening.
	4. Manufacturers and Products:
	a. Thunderline/LinkSeal, Div. Of PSI, Houston, TX; Link Seal.
	b. Calpico, Inc., South San Francisco, California; Sealing Linx.
	c. Advance Products and Systems, Lafayette, Louisiana; Innerlynx.


	B. Wall Sleeves:
	1. Diameter, ends, and length shall be as shown on Drawings.
	2. Shall include integral seep ring to minimize seepage between metal sleeve and concrete.

	C. Wall Couplings:
	1. Diameter, ends, and length shall be as shown on Drawings.
	2. Wall couplings shall provide flexible mechanical joint.
	3. Body and end rings shall be coated with fusion bonded epoxy.
	4. Body shall include integral seep ring.
	5. Shall comply with AWWA C219.

	D. If core drilling is required for penetrations of existing concrete walls or slabs, locations of drilling shall be determined by radiograph to avoid damage to reinforcing steel and conduits.

	2.09 FLANGES, flange gaskets, and bolting materials
	A. As specified in individual Specifications following this Section.
	B. Flanges, bolting materials, and flange gaskets for steel flanges shall conform to AWWA C207.
	C. Flanges, bolting materials, and flange gaskets for ductile iron flanges shall conform to AWWA C110 and C115.

	2.10 INSULATING FLANGES and COUPLINGS
	A. Dielectric Flange Manufacturers:
	1. Pipeline Seal and Insulator, Inc.; Houston, Texas.
	2. Central Plastics Co.; Shawnee, Oklahoma.
	3. Calpico, Inc.; South San Francisco, California.

	B. Insulating Flanges:
	1. Bolt holes sized as required.
	2. Manufacturers and Products:
	a. Dresser Industries; Style 39.
	b. Baker Coupling Company, Inc.; Series 216.



	2.11 Pipe locating tape
	A. As specified in Section 02320, Trench Backfill.

	2.12 pipe bedding and pipe zone material
	A. Granular material as specified in Section 02320, Trench Backfill.

	2.13 trench stabilization material
	A. As specified in Section 02320, Trench Backfill.


	3 PART 3 EXECUTION
	3.01 general
	A. Notify Engineer at least 2 weeks prior to field fabrication of pipe or fittings.
	B. Furnish feeler gauges of proper size, type, and shape for use during installation for each type of pipe furnished.
	C. Distributing Materials: Place materials along trench only as will be used each day, unless otherwise approved by Engineer. Placement of materials shall not be hazardous to traffic or to general public, obstruct access to adjacent property, or obstruct o�

	3.02 EXAMINATION
	A. Verify size, material, joint types, elevation, and horizontal location of existing pipeline to be connected to new pipeline or new equipment.
	B. Inspect size and location of structure penetrations to verify adequacy of wall pipes, sleeves, and other openings.
	C. Damaged Coatings and Linings: Repair using coating and lining materials in accordance with manufacturer's instructions.

	3.03 PREPARATION
	A. Prepare trench as specified in Section 02316, Excavation.
	B. Unless otherwise permitted by Engineer, maximum length of open trench shall not exceed 400 feet.
	C. Trench Grade:
	1. Grade bottom of trench by hand to specified line and grade, with proper allowance for pipe thickness and pipe base, when specified. Trench bottom shall form a continuous and uniform bearing and support for pipe between bell holes.
	2. Before laying each section of pipe, check grade and correct irregularities found. Grade may be disturbed for removal of lifting tackle.

	D. Pipe Bedding: Place and compact pipe bedding material as follows:
	1. Install to full width of trench, from the following depths below bottom to springline of pipe:
	a. For Pipe 12-Inch Diameter: 4 to 6 inches.
	b. For Pipe Larger than 12-Inch Diameter: 6 to 8 inches.

	2. Compact to at least 98 percent of its maximum density as determined by AASHTO T180.
	3. Ensure that no unfilled or uncompacted areas occur beneath pipe.

	E. Bell (Joint) Holes: At each joint, dig bell holes of ample dimensions in bottom of trench, and at sides where necessary, to permit joint to be made properly and to permit easy visual inspection of entire joint.

	3.04 INSTALLATION
	A. General:
	1. Provide and use proper implements, tools, and facilities for safe and proper prosecution of Work.
	2. Lower pipe, fittings, and appurtenances into trench, piece by piece, by means of a crane, slings, or other suitable tools and equipment, in such a manner as to prevent damage to pipe materials, protective coatings and linings.
	3. Do not drop or dump pipe materials into trench.
	4. Join pipe and fittings in accordance with manufacturer's instructions, unless otherwise shown or specified.
	5. Install individual pipe lengths in according to approved lay diagram. Misplaced pipe shall be removed and replaced.
	6. Inspect pipe and fittings before installation, clean ends thoroughly, remove foreign matter and dirt from inside.
	7. Flanged Joints:
	a. Install perpendicular to pipe centerline.
	b. Bolt Holes: Straddle vertical centerline, aligned with connecting equipment flanges or as shown on Drawings.
	c. Use torque-limiting wrenches to provide uniform bearing and proper bolt tightness.
	d. Flange Type: Use flat-faced flange when joining with flat-faced ductile or cast iron flange.

	8. Couplings:
	a. Install in accordance with manufacturer's written instructions.
	b. Before coupling, clean pipe holdback area of oil, scale, rust, and dirt.
	c. Do not remove pipe coating. If damaged, repair before joint is made.
	d. Clean and lubricate gaskets before installation.
	e. Tighten coupling bolts progressively, drawing up bolts on opposite sides gradually until bolts have uniform tightness.


	B. Cleaning Pipe and Fittings:
	1. Remove lumps, blisters, and excess coating from bell and spigot ends of each pipe. Wire brush outside of spigot and inside of bell and wipe clean, dry, and free from oil and grease before pipe is laid.
	2. Wipe ends of mechanical joint pipe and fittings and of rubber gasket joint pipe and fittings clean of dirt, grease, and foreign matter.

	C. Laying Pipe:
	1. Direction of Laying: Lay pipe with bell end facing in direction of laying. For lines on an appreciable slope, face bells upgrade at discretion of Engineer.
	2. Mechanical Joint, Push-On Joint, and Restrained Joint Pipe: After first length of pipe is installed in trench, secure pipe in-place with approved backfill material tamped under and along sides to prevent movement. Keep ends clear of backfill. After each�
	3. Take precautions necessary to prevent floating of pipe prior to completion of backfill operation.
	4. When using movable trench shield, take necessary precautions to prevent pipe joints from pulling apart when moving shield ahead.
	5. Do not allow foreign material to enter pipe while it is being placed in trench.
	6. Close and block open end of last laid section of pipe to prevent entry of foreign material or creep of gasketed joints when laying operations are not in progress, at close of day's work, or whenever workers are absent from job.
	7. Pipe shall be installed in a straight alignment and deflections made as required after the joint has been completed.

	D. Joining Push-On Joint Pipe and Mechanical Joint Fittings:
	1. Join pipe with push-on joints and mechanical joint fittings in strict accordance with manufacturer's recommendations.
	2. Provide special tools and devices, such as, special jacks, chokers, and similar items required for installation.
	3. Lubricate all pipe gaskets and pipe ends using lubricant furnished by pipe manufacturer. No substitutes will be permitted.
	4. Clean ends of fittings of dirt, mud, and foreign matter by washing with water and scrubbing with a wire brush, after which, slip gland and gasket on plain end of pipe. Lubricate end of pipe to facilitate sliding gasket in place, then guide fitting onto �

	E. Cutting Pipe:
	1. General: Cut pipe for inserting valves, fittings, or closure pieces in a neat and workmanlike manner without damaging pipe or lining and so as to leave a smooth end, at right angles to axis of pipe.
	2. Pipe: Cut pipe with milling type cutter or saw. Do not flame cut.
	3. Dressing Cut Ends: Dress cut end of mechanical joint pipe to remove sharp edges or projections, which may damage rubber gasket. Dress cut ends of push-on joint pipe by beveling, as recommended by manufacturer.

	F. Buried Pressure Pipe:
	1. Concrete Encased or Embedded Pipe: Do not encase joints in concrete unless specifically shown on Drawings.
	2. Placement:
	a. Keep trench dry until pipe laying and joining is completed. If the excavation cannot be effectively dewatered the Contractor shall propose alternate pipe installation methodology for approval by the Engineer prior to proceeding. All requirements of Sect�
	b. Exercise care when lowering pipe into trench to prevent twisting or damage to pipe.
	c. Measure for grade at pipe invert, not at top of pipe.
	d. Excavate trench bottom and sides of ample dimensions to permit proper joining, welding, visual inspection, and testing of entire joint.
	e. Prevent foreign material from entering pipe during placement.
	f. Close and block open end of last laid pipe section when placement operations are not in progress and at close of day's work.
	g. In general, lay pipe upgrade with bell ends pointing in direction of laying.
	h. Deflect pipe at joints for pipelines laid on a curve using unsymmetrical closure of spigot into bell. If joint deflection of standard pipe lengths will not accommodate horizontal or vertical curves in alignment, provide:
	1) Shorter pipe lengths.
	2) Special mitered joints.
	3) Standard or special fabricated bends.

	i. Check gasket position with feeler gauge to assure proper seating.
	j. After joint has been made, check pipe alignment and grade.
	k. Place sufficient pipe zone material to secure pipe from movement before next joint is installed.
	l. Prevent uplift and floating of pipe prior to backfilling.

	3. Tolerances:
	a. Deflection From Horizontal Line: Maximum 2 inches.
	b. Deflection From Vertical Line: Maximum 1 inch.
	c. Joint Deflection: Maximum of 75 percent of manufacturer's recommendation.
	d. Horizontal position of pipe centerline on alignment around curves maximum variation of 1 foot from position shown.

	4. Cover Over Top of Pipe: Minimum 3 feet, unless otherwise shown.
	5. Disposal of Excess Excavated Material: As specified in Section 02316, Excavation.

	G. Line and Grade:
	1. No high points will be allowed between air valves on pressure piping.
	2. Maintain pipe grade between invert elevations to provide minimum clearance at air valve locations from existing ground surface to top of pipe.
	3. Install air valves as shown on the drawings and as verified in the field and field verify intervening low points. When field conditions warrant, exceptions may be made upon approval of Engineer.
	4. Deviations exceeding 1/2 inch from specified line or 1/4 inch from specified grade will not be allowed without express approval of Engineer.
	5. Pipeline sections that are not installed to elevations shown or installed as approved by Engineer shall be reinstalled to proper elevation.


	3.05 THRUST RESTRAINT
	A. Location: At pipeline tees, plugs, valves, caps, bends, and locations where unbalanced forces exist, and as shown on the drawings.
	B. All pressure pipe will be restrained at all valves and fittings. Provide additional restraint as shown on the Drawings.
	C. Use of thrust blocks is not permitted.

	3.06 CORROSION PROTECTION
	A. Buried Pipe: As specified in the individual Specifications following this Section.
	B. Notify Engineer at least 3 days prior to start of surface preparation, coating application, and corrosion protection work.

	3.07 PLACEMENT OF PIPE LOCATING TAPE
	A. Place pipe locating tape in accordance with Section 02320, Trench Backfill.

	3.08 pipe bedding and pipe zone material
	A. Place pipe bedding and pipe zone material in accordance with Section 02320, Trench Backfill.

	3.09 FIELD QUALITY CONTROL – inspection and testing
	A. General:
	1. Notify Engineer in writing at least 15 days in advance of testing. Perform testing in presence of Engineer.
	2. Using water as test medium, all newly installed pipelines shall successfully pass hydrostatic leakage test prior to acceptance.
	3. Conduct field hydrostatic test on buried piping after trench has been completely backfilled. Testing may, as approved by Engineer, be done prior to placement of asphaltic concrete or roadway structural section.
	4. Contractor may, if field conditions permit and as approved by Engineer, partially backfill trench and leave joints open for inspection and conduct initial service leak test. Final field hydrostatic test shall not, however, be conducted until backfilling

	5. Supply of Temporary Water: In accordance with Section 01500, Construction Facilities and Temporary Controls.
	6. Install restraint as necessary to prevent movement of pipe and protect adjacent piping or equipment. Make necessary taps in piping prior to testing.
	7. Prior to test, remove or suitably isolate appurtenant instruments or devices that could be damaged by pressure testing.
	8. New Piping Connected to Existing Piping: Isolate new piping with grooved-end pipe caps, blind flanges, or other means as acceptable to Engineer.
	9. Service connections for water mains are to be installed to the angle stop prior to disinfection and testing of the installed main.
	10. Fire hydrant leads are to be installed to the shut-off valve prior to disinfection and testing of the installed main.

	B. Tapping Sleeve and Valve:
	1. Install mechanically restrained test plug with relief port.
	2. Test tapping sleeve and valve prior to performing tap.
	a. Test at 150 psi for 15 minutes.
	b. Successful test will be no visible leakage.

	3. Test sleeve and valve together with valve open.

	C. Hydrostatic Testing Procedure:
	1. Furnish testing equipment, as approved by Engineer, which provides observable and accurate measurements of leakage under specified conditions.
	2. Maximum Filling Velocity: 0.25 foot per second calculated based on full area of pipe.
	3. Expel air from piping system during filling.
	4. Test Pressure: 150 psi as measured at low point of pipeline.
	5. Apply and maintain specified test pressure with hydraulic force pump. Valve off piping system when test pressure is reached.
	6. Maintain hydrostatic test pressure continuously for 2 hours minimum, adding makeup water only as necessary to restore test pressure.
	7. Determine actual leakage by measuring quantity of water necessary to maintain specified test pressure for duration of test.

	D. Maximum Allowable Leakage:

	3.10 CLEANING AND DISINFECTION
	A. Pipelines shall be kept clean during installation. Following assembly and testing, and prior to disinfection and final acceptance, flush pipelines with water at 2.5 fps minimum flushing velocity until foreign matter is removed.
	B. Water shall be obtained from a potable, City source and shall be metered. The City shall be notified at least 2 working days prior to the intended use such that the meter can be installed. The Contractor shall pay the City for all water used. Water cost�
	C. Flushing shall be accomplished by partially opening and closing valves several times under expected line pressures with velocities adequate to remove foreign materials from the pipe, valves, and hydrants.
	D. If impractical to flush large diameter pipe at 2.5 fps, clean pipe by use of pipe pig as approved by Engineer. Multiple passes of pipe pig may be required to adequately clean line.
	E. Remove accumulated debris through blowoffs 2 inches and larger or by removing spools and valves from piping. If hydrants are used, they must be adequately flushed and cleaned prior to being put into service.
	F. Disinfection of Water Mains: As specified in Section 02519, Disinfection of Water Systems.

	3.11 Abandonment of water mains
	A. Water mains, 8 inches and less, being replaced shall be abandoned in-place.
	B. When new mains have been tested, approved, and services relocated, cut, cap, and restrain any connections to remaining pressurized mains.

	3.12 REPAIR OF DAMAGED PIPING
	A. All existing piping damaged by the Contractor as a result of construction activities shall be repaired by the Contractor.
	1. The Utilities Department shall be notified of all water main and force main damage and for all control valve operation.
	2. Damage to unmarked mains shall be considered additional work or will be repaired by the Owner.
	3. Damage to marked mains shall be repaired at no additional cost to the Owner.

	B. Cleaning and disinfection of water main repairs shall be in accordance with the provisions of Section 02519, Disinfection of Water Systems.
	C. If the Owner is required to make repairs for damaged mains that are the responsibility of the Contractor, the cost of the work will be charged to the Contractor.


	END OF SECTION

	02502 DUCTILE IRON PIPE AND FITTINGS
	1 PART 1 GENERAL
	1.1 SUBMITTALS
	A. Quality Control Submittals:
	1. Manufacturer’s Certificate of Compliance, in accordance with Section 01640, Manufacturers’ Services, stating that inspections and specified tests have been made and that results thereby comply with requirements of Article Source Quality Control.
	2. Field Hydrostatic Testing Plan: Submit at least 15 days prior to testing and at minimum, include the following:
	a. Testing dates.
	b. Piping systems and section(s) to be tested.
	c. Method of isolation.
	d. Method of conveying water from source to system being tested.
	e. Calculation of maximum allowable leakage for piping section(s) to be tested.

	3. Certifications of Calibration: Approved testing laboratory certificate if pressure gauge for hydrostatic test has been previously used. If pressure gauge is new, no certificate is required.
	4. Test documentation form and results.



	2 PART 2 PRODUCTS
	2.1 MATERIALS
	A. Pipe:
	1. General:
	a. Centrifugally cast, grade 60-42-10 iron, minimum 350 psi working pressure for pipes 12 inches and less, minimum 250 psi working pressure for pipes 14 inches and greater.
	b. Meet requirements of AWWA C151, C110, C153, and C111.
	c. Lined and coated as specified.

	2. Pressure rating of pipe to be specified according to the particular requirements of the Project.
	3. Pipe wall thickness of threaded pipe for a flanged pipe end shall be minimum special thickness Class 53 from 4-inch to 54-inch and/or minimum pressure Class 350 for 60-inch to 64-inch diameter pipe in accordance with AWWA C115.
	4. Grooved end pipe, for all pipe diameters, shall be minimum Special Class 53.
	5. Pipe shall be new and recently manufactured. Refurbished pipe shall not be provided.

	B. Joints:
	1. Push-On Joint: Rated at minimum working pressure equal to pipe material design.
	2. Restrained Joint:
	a. Manufactured proprietary joint that mechanically restrains pipe to adjoining pipe.
	b. Manufacturers and Products:
	1) U.S. Pipe; TR Flex, Restrained Tyton, and Field-Lok.
	2) American Cast Iron Pipe; Flex-Ring, Lok-Ring, and Fast-Grip.
	3) One bolt fittings as manufactured by One Bolt, Inc., for restrained fittings 12 inches in diameter and less.

	c. Use of restraining gaskets for planned joint restraint is restricted to pipes 12 inches in diameter or less.

	3. Mechanical Wedge Action Type Joint: Use only in areas where adjoining to fixed points where laying length is determined in field. Prior to purchase and installation, type and application of this joint shall be approved by ENGINEER. Use of mechanical joi�
	a. Manufacturers and Products:
	1) Meg-a-lug, as manufactured by EBBA Iron.
	2) Stargrip, as manufactured by Star Pipe Products.
	3) Grip-ring, as manufactured by Romac.


	4. Flanged Joint: Threaded 250 psi working pressure ductile iron flanges conforming to AWWA C115 for Class 125 flanges.
	5. Grooved Joint:
	a. Rigid and/or Flexible type radius cut grooved, conforming to AWWA C606, depending on the particular application.
	b. As manufactured by Victaulic Company of America.


	C. Fittings:
	1. Ductile Iron, Push-On, Flanged or Restrained Joint: In accordance with AWWA C110 or C153; 250 psi minimum working pressure for 4- to 24-inch fittings and 250 psi minimum working pressure for 24- to 64-inch fittings and AWWA C111.
	2. Mechanical Joint Fittings: In accordance with AWWA C111.
	3. Grooved End Fittings:
	a. Radius cut grooved, rigid and/or flexible type conforming to AWWA C110 and/or AWWA C153 as above.
	b. Manufacturers:
	1) Victaulic Company of America.
	2) Gustin-Bacon.


	4. Fittings shall be new and recently manufactured. Refurbished fittings will not be accepted.

	D. Welded Outlet: Only weld to pipe in manufacturer’s shop – may be used in lieu of a tee where economical and where subject to manufacturer’s limitations.
	E. Lining:
	1. Pipe and fittings for clean water applications shall be cement lined and asphaltic seal coated in accordance with AWWA C104.
	2. Pipe and fittings for wastewater applications shall be lined with 40-mils Protecto 401 ceramic epoxy, or equivalent.

	F. Coating:
	1. Buried Pipe: Asphaltic coating, 1 mil thick, in accordance with AWWA C151, C115, C110, and C153.
	2. Exposed Pipe: Coal-tar epoxy, 2 coats, 16 mils thick, primed in accordance with the manufacturers recommendations and surface prepared to SP 5-91 (SSPC standards).

	G. Polyethylene Encasement:
	1. All buried ductile iron pipe and fittings shall be encased, unless otherwise indicated.
	2. Virgin polyethylene raw material conforming to requirements of ASTM D4976.
	3. Elongation: 800 percent, minimum in machine and transverse direction (ASTM D882).
	4. Tensile Strength: 3,600 psi, minimum.
	5. Dielectric Strength: 800V/mil-thickness, minimum.
	6. Propagation Tear Resistance: 2,550 gf, minimum in machine and transverse direction (ASTM 1922).
	7. Tube form, conforming to AWWA C105.
	8. Film shall have minimum in thickness of 0.008 in (8 mil).

	H. Bolting:
	1. Bolts for flanged connections shall be carbon steel, ASTM A307, Grade A hex bolts and ASTM A563, Grade A hex head nuts.
	2. Bolts for grooved end connections shall be manufacturer's standard.

	I. Gaskets:
	1. Gaskets for flat faced 150 and 250 psi working pressure flanges shall be 1/8-inch thick, red rubber (SBR), hardness 80 (Shore A), rated to 200 degrees F, conforming to ANSI B16.21, AWWA C207, and ASTM D1330, Grades 1 and 2.
	2. Gaskets for grooved end joints shall be Halogenated butyl, conforming to ASTM D2000 and AWWA C606.
	3. Tor-seal or equal gaskets shall be used for exposed, flanged joints.

	J. Pressure Test Gauges:
	1. Heavy duty industrial quality gauges.
	2. Oil-filled.


	2.2 SOURCE QUALITY CONTROL
	A. Factory Tests: In accordance with AWWA C104, C105, C110, C111, C115, C150, C151, C153, or C606, as required by the particular Project application.


	3 PART 3 EXECUTION
	3.1 EXAMINATION
	A. Inspect pipe and fittings to ensure no cracked, broken, or otherwise defective materials are being used.

	3.2 INSTALLATION
	A. In accordance with AWWA C605, ASTM D2321, and AWWA Manual 23, Section 02500, Conveyance Piping – General, and Section 02320, Trench Backfill.
	B. Field Welding:
	1. Use of field welded outlets will not be allowed. Welding for outlets shall be performed only in pipe manufacturer’s shop.
	2. Field installed outlets may be installed with saddle approved by Engineer. Opening in pipe shall be machined cut and not with cutting torch.
	3. Field welding of bars for restrained joint systems will not be allowed. All welding shall be performed in pipe manufacturer’s shop.

	C. Polyethylene Encasement:
	1. Encase pipe, fittings, and valves where specified in accordance with AWWA C105, Method A.
	2. Cut polyethylene tube approximately 2 feet longer than pipe length.
	3. Slip tube around pipe, centering to provide 1-foot overlap on each adjacent section.
	4. Pull encasement to take out slack and wrap snug around pipe.
	5. Secure overlap in place and fold at quarter points of pipe length.
	6. Wrap and tape encasement snug around fittings and valves.


	3.3 TESTING and Inspection
	A. In accordance with the provisions of section 02500, Conveyance Piping-General.



	02575 SURFACE RESTORATION
	1 PART 1 GENERAL
	1.01 Standard Specifications
	A. When referenced in this section, shall mean Florida Department of Transportation, Standard Specifications for Road and Bridge Construction, current edition.

	1.02 Intent
	A. Specific surface restoration requirements are detailed in this and other sections.
	B. For pipeline projects, the intent of these Specifications and the criteria of Section 01025, Measurement and Payment, is that the roadway, adjacent right-of-way, and properties affected by construction activity shall be returned to their pre-existing co
	1. For pipelines constructed in the right-of-way between the sidewalk and edge of pavement, the ground surface will be graded into a swale as shown on the Drawings and provided with sod.
	a. Argentine Bahia sod will be used for areas without irrigation systems, except where St. Augustine turf existed previously.
	b. St. Augustine “Floritam” sod will be used for areas with irrigation systems and in locations with similar, existing turf.

	2. Driveways and sidewalks will be placed in kind, using similar materials of construction.
	3. Trees, shrubs, and personal property (e.g. mail boxes) located in the swale area shall be relocated or replaced in kind, in accordance with the provisions of these Specifications.

	C. For work areas disturbed by the Contractor for convenience, the area affected shall be restored in kind.
	1. The costs of this restoration shall be incidental to the cost of the Work.
	2. Payment for restoration outside the limits of work shall be repaired at the Contractor’s expense.


	1.03 WORK INCLUDED
	A. This Section covers the work necessary to replace all pavement, curbs, sidewalks, rock surfacing, and other street features damaged either directly or indirectly by the operations incidental to the construction described in other sections of these Speci�
	B. Where the materials, construction procedures, degree of compaction of materials, and the method of control and testing, as required in these Specifications differ from the Standard Specifications requirements, the more stringent requirements shall apply�
	C. The intent of the Drawings is to provide permanent trench repair for all work. Temporary restoration to provide a passable surface is also required.
	D. Provide finished gradation and grassing in accordance with Section 02920, Sodding.

	1.04 OPTIMUM MOISTURE CONTENT
	A. "Optimum moisture content" shall be determined by the ASTM standard specified to determine the maximum dry density for relative compaction.

	1.05 tEMPORARY TRENCH REPAIR OR STABILIZATION
	A. Following pipe installation and prior to permanent trench repair or asphalt replacement, temporary trench repair will be defined as one of the following:
	1. Installation of flowable fill as described in this Section and Section 02772, Asphalt Concrete Pavement.
	2. Installation of the compacted base course and an asphalt prime coat as described in this Section and Section 02772, Asphalt Concrete Pavement.

	B. Temporary trench repair shall be maintained in accordance with the requirements of this Section and Section 02772, Asphalt Concrete Pavement, until the final trench repair or asphalt surface is installed to provide a dust-free, drivable, and safe roadwa�


	2 PART 2 PRODUCTS
	2.01 GENERAL
	A. All materials for replacement of existing base course and asphalt surfacing shall conform to the Standard Specifications except as modified herein.
	B. The Contractor will be responsible for furnishing satisfactory materials that meet the Specifications and shall provide such tests during the course of the Work as are necessary to assure that the quality of the material used meets the Specifications.

	2.02 LIME ROCK BASE COURSE
	A. Aggregate quality and gradation shall meet the requirements of Section 911 of the Standard Specifications.

	2.03 BITUMINOUS PRIME AND TACK COAT
	A. Prime Coat: Material shall be cutback asphalt, Grade RC-70 or RC-250 meeting the requirements of Section 916-2 of the Standard Specifications, or approved equal.
	B. Tack Coat: Material shall be emulsified asphalt, Grade RS-2, SS-1, or SS-1H meeting the requirements of Section 916-4 of the Standard Specifications.
	C. Tack coats used for temporary trench stabilization shall be sanded to prevent damage to vehicles.

	2.04 ASPHALT CONCRETE
	A. The asphalt concrete for trench leveling, restoration and overlay shall be Type S-III, meeting the requirements of Section 331 of the Standard Specifications and Section 02772, Asphalt Concrete Pavement.
	B. Aggregate: The aggregate shall meet the requirements of Section 331 of the Standard Specifications.
	C. Submit test results from commercial testing laboratories to the Engineer to show that the materials meet the quality and gradation requirements.

	2.05 FLOWABLE FILL
	A. Provide flowable fill with a mix design meeting the requirements of Section 121 of the (FDOT) Standard Specifications for excavatable, flowable fill. Flowable fill may be allowed as a substitute for compacted base upon approval of the Engineer, at no ad�

	2.06 CONCRETE
	A. Concrete shall be 3,000 psi minimum concrete meeting the requirements of Section 345 of the Standard Specifications.
	B. Concrete Forms: All forms for curbs and sidewalks shall be either 2-inch dimensioned lumber, plywood, or metal forms. Forms on the face of the curb shall have no horizontal form joints within 7 inches of the top of the curb.
	C. Curing Compound: Meeting the requirements of Section 925 of the Standard Specifications.
	D. Reinforcing Steel: Conform to ASTM A615, Grade 60.

	2.07 TRAFFIC MARKINGS
	A. All traffic striping markings (i.e., lane, edge of pavement, directional, informational, etc.) damaged by the Contractor during construction shall be replaced with new painted items in meeting the requirements of Section 971 of the Standard Specificatio�
	B. Raised reflective pavement markers (rpm’s) damaged by the Contractor during construction shall be replaced with new rpm’s meeting the requirements of Section 706 of the Standard Specifications.
	C. The Contractor shall place and maintain temporary striping markings throughout the course of the work until the permanent striping marking is placed on the final roadway surface.
	D. The Contractor shall provide painted traffic stripping at all intersections including stop bars and crosswalks as required whether they are currently stripped or not. It shall be the Contractor’s responsibility to take a complete inventory and provide t�

	2.08 SWALE STABILZATION
	A. Materials used for stabilization of swale areas as indicated on the Drawings shall consist of suitable excess existing base material removed from trenching operations, if approved by the Engineer, crushed limerock, rock screenings, or other suitable mat�
	1. Materials having a plasticity index of more than 10, or a liquid limit greater than 40 shall not be used.
	2. Maximum dimension shall not exceed 1.5 inches.



	3 PART 3 EXECUTION
	3.01 CONSTRUCTION PROCEDURE
	A. The Engineer reserves the right to vary the type of resurfacing as best serves the interest of the Owner. Trench backfill shall be as specified in Section 02320, Trench Backfill.
	B. Replace all bituminous and concrete roadway pavement damaged or removed under this Contract with asphalt concrete regardless of original type. Pavement thickness shall be in accordance with the Drawings.
	C. In addition to the requirements set forth herein, the work shall conform to the applicable workmanship requirements of the state and county highway or municipal specifications.
	D. Water to control dust shall be used as directed by the Engineer until the trench repair has been stabilized.  If control of dust is inadequate by these means, the Engineer may direct the immediate application of a prime or tack coat in accordance with t�
	E. Base course and prime coat shall be installed to provide temporary trench stabilization within 5 working days of trench backfill or as soon thereafter as the as-built conditions and pipe slopes have been verified.
	F. Final, permanent trench repair and paving shall be installed within 3 weeks of pipe verification and temporary trench stabilization, unless flowable fill is used for temporary trench repair, in accordance with the provisions of this Section.

	3.02 CUTTING EXISTING PAVEMENT
	A. Where new pavement abuts existing pavement, the old pavement shall be trimmed by saw cutting to a straight line. Any pavement which has been damaged or which is broken and unsound shall be removed to provide a smooth, sound edge for joining new pavement�

	3.03 TRENCH MAINTENANCE
	A. Maintain all trenches as specified in this section and under Section 02320, Trench Backfill.

	3.04 CONSTRUCTION OF BASE COURSE
	A. Base course shall be constructed in accordance with Section 200 of the Standard Specifications.
	B. Compact base materials to a minimum of 98 percent of the maximum density as determined by AASHTO T180. Corrections for oversize material may be applied to either the as-compacted field dry density or the maximum dry density, as determined by the Enginee�
	C. Alternately, and with the approval of the Engineer, the Contractor shall provide a minimum 10 inches of excavatable, flowable fill. The flowable fill shall be placed up to 1 ½ inches from the top of the existing pavement or to the fill line without vibr�

	3.05 Milling or grinding of existing asphalt pavement
	A. Milling of existing asphalt pavement shall meet the requirements of Section 327 of the Standard Specifications.
	B. Milling shall be used to lower the grade of adjacent existing asphalt prior to trench repair to completely remove existing asphalt.
	C. Milled and ground asphalt can be mixed for use with the limerock base course material.

	3.06 BITUMINOUS PRIME AND TACK COAT
	A. The bituminous prime coat shall be applied to the lime rock base immediately following the placement of the compacted base course. The prime coat shall be maintained with additional coats as determined by the Engineer as temporary restoration until the �
	B. The lime rock base shall be hard planed with a blade grader immediately prior to the application of the prime coat.
	C. The rate of application of the bituminous prime coat shall meet the requirements of Section 916-2 of the Standard Specifications.
	D. The bituminous tack coat shall be applied to existing asphalt surfaces prior to the placement of new asphalt, between layers of asphalt concrete surface courses, surfaces of concrete footings that will come in contact with the asphalt concrete pavement,�
	E. The rate of application for the bituminous tack coat shall meet the requirements of Section 916-4 of the Standard Specifications.

	3.07 ASPHALT CONCRETE PAVEMENT REPLACEMENT
	A. Preparation for Paving:
	1. A prime coat shall be applied over the full length of the roadway, and asphalt concrete pavement shall not be placed until the prime coat has cured as per the manufacturer's recommendations.
	2. Should any holes, breaks, or irregularities develop in the roadway surface after the prime coat has been applied, they shall be patched with asphalt concrete immediately in advance of placing the asphalt concrete.
	3. After the maintenance, patching, or repair work has been completed and immediately prior to placing the asphalt concrete pavement, the surface of the prime coat shall be swept clean of all dirt, dust, or other foreign matter.

	B. The proposed pavement reconstruction schedule consists of immediately paving over trenches as soon as possible after it has been determined that subbase and base have achieved required compactions. The base course will be brought up to the elevations in�
	C. For deep excavations where the pavement repair constitutes a full lane or roadway, workmanship shall conform to the standards and details of new road way construction.
	1. Existing pavement more than 2 feet wide beyond the trench area shall be left in place and a full overlay applied to the limits of the existing road width.
	2. Existing base beyond the trench area shall be left in place.
	3. Full lane or width roadways shall have a consistent cross-section and straight edge of pavement delineation’s.


	3.08 construction of asphalt concrete pavement overlay – IF REQUIRED
	A. The Contractor shall place a layer of tack coat at a rate of 0.05 to 0.12 gallon per square yard over all areas to receive asphalt concrete.
	B. Lay asphalt concrete over all areas designated to be resurfaced. The asphalt concrete pavement overlay shall be placed in two ¾-inch lifts to a compacted depth of 1-1/2 inches or as shown on the Drawings. The method of proportioning, mixing, transportin�
	C. The Engineer will examine the prepared roadway before the paving is begun and bring any deficiencies to the Contractor’s attention to be corrected before the paving is started. Roll each lift of the asphalt concrete until roller marks are eliminated and�

	3.09 ASPHALT CONCRETE PAVEMENT
	A. Workmanship in producing, hauling, placing, compacting, and finishing asphalt concrete shall meet the applicable portions of the Standard Specifications.

	3.10 CONNECTIONS WITH EXISTING FACILITIES
	A. Where the bituminous pavement is to be connected with an existing roadway surface or other facility, the Contractor will be required to modify the existing roadway profile in such a manner as to produce a smooth riding connection to the existing facilit�
	B. Where it is necessary to remove existing asphalt surfaces or oil mat surfaces to provide proper meet lines and riding surfaces, the Contractor shall sawcut the existing surface so that there will be sufficient depth to provide a minimum of 1 inch of asp�

	3.11 CONSTRUCTION OF COURSES
	A. The asphalt concrete pavement shall be constructed in one or more courses as shown on the Drawings.
	1. Rolling shall continue until all roller marks are eliminated and compacted to 100 percent of the laboratory compacted mixture has been obtained.


	3.12 SURFACE TOLERANCE
	A. Tests for conformity with the specified grade shall be made by the Contractor immediately after initial compression. Any variation shall be immediately corrected by the removal or addition of materials and by continuous rolling.
	B. The completed surface of the pavement shall be of uniform texture, smooth, uniform as to grade, and free from defects of all kinds. The completed surface shall not vary more than 1/8 inch from the lower edge of a 12-foot straightedge placed on the surfa�
	C. After completion of the final rolling, the smoothness and grade of the surface shall again be tested by the Contractor.
	D. When deviations in excess of the above tolerances are found, the pavement surface shall be corrected as stated in Section 330-12.4 of the Standard Specifications.
	E. All areas in which the surface of the completed pavement deviates more than twice the allowable tolerances described above shall be removed and replaced to the satisfaction of the Engineer.
	F. All costs involved in making the corrections of defects described above shall be borne by the Contractor and no compensation will be made for this Work.

	3.13 SAMPLES
	A. If directed by the Engineer, the Contractor shall without additional charge, provide the Engineer with test results of samples of asphalt concrete cut from the completed pavement or the individual courses thereof for each occurrence. Provide a minimum o�

	3.14 WEATHER CONDITIONS
	A. Asphalt shall not be applied to wet material. Asphalt shall not be applied during rainfall or any imminent storms that might adversely affect the construction. The Engineer will determine when surfaces and materials are dry enough to proceed with constr	

	3.15 PROTECTION OF STRUCTURES AND ADJUSTMENT OF APPURTENANCES
	A. Provide whatever protective coverings may be necessary to protect the exposed portions of bridges, culverts, curbs, gutters, posts, guard fences, road signs, and any other structures from splashing oil and asphalt from the paving operations. Remove any 	
	B. Where water valve boxes, manholes, catch basins, or other underground utility appurtenances are within the area to be surfaced, the Contractor shall adjust the tops of these facilities to conform with the proposed surface elevations. The Contractor shal	
	C. To extend manhole use grade rings as specified, do not use leveling rings. Remove the frame and cover, rebuild the manhole top to raise it so that the new height meets the overlay elevations and then replace the frame and cover in accordance with Sectio	

	3.16 EXCESS MATERIALS
	A. Dispose of all excess materials. Make arrangements for the disposal and bear all costs or retain any profit incidental to such disposal.

	3.17 Contractor'S RESPONSIBILITY
	A. Settlement of replaced pavement over trenches within the warranty period shall be considered the result of improper or inadequate compaction of the subbase or base materials. The Contractor shall promptly repair all pavement deficiencies noted during th	

	3.18 SIDEWALKS AND CURBS
	A. Replace concrete sidewalks and curbs to the same section width, depth, line, and grade as that removed or damaged or as shown on the Drawings. The minimum thickness of sidewalks shall be 4 inches and 6 inches in driveways. Cut ends of existing curb to a

	B. Replace concrete sidewalks at scored joints and make replacement in a manner that will avoid a patched appearance. Provide a minimum 2-inch thick compacted leveling course of clean sand or gravel of quality hereinbefore specified. Finish concrete surfac


	3.19 DRIVEWAYS AND WALKS
	A. Replace asphalt driveways and walks in accordance with Paragraph Asphalt Concrete Pavement Replacement.
	B. Replace concrete and paver driveways in kind, using similar materials of construction. Concrete driveways shall consist of a reinforced, 6-inch section installed in accordance with Section 02771, Concrete Curbs and Sidewalks.

	3.20 PAINTING TRAFFIC STRIPES
	A. All areas having traffic stripes prior to paving shall be repainted. Temporary traffic painting shall be applied immediately after asphalt pavement has been placed. Permanent traffic painting may be applied only after the proper curing time for the asph


	3.21 INSTALLATION OF RAISED REFLECTIVE pavement MARKERS
	A. All areas having raised reflective pavement markers prior to paving shall have those markers replaced. Temporary pavement markers shall be applied immediately after asphalt pavement has been placed. Permanent pavement markers may be applied only after t

	B. Spacing: As shown in the Roadway and Traffic Design Standards for Design, Construction, Maintenance and Utility operations on the State Highway System by the State of Florida, Department of Transportation, current edition.

	3.22 pavement repair
	A. All damage to pavement as a result of work under this Contract shall be repaired in a manner satisfactory to the Engineer and at no additional cost to the Owner. The repair shall include preparation of the subgrade, placing and compaction of the lime ro�
	B. The width of all repairs shall extend at least 12 inches beyond the limit of the damage with the edge of pavement left saw cut to a true edge with no irregularities. For county roads and city streets recently constructed or overlaid, the repair may be r�

	3.23 SWALE ReSTORATION
	A. New or existing swale areas (areas between pavement edge and sidewalks, or right-of-way line if there is no existing or proposed sidewalk) shall be graded and reshaped to the cross section shown on the drawings. Where storm inlets are present, the swale�
	B. Swale areas with previously existing improved surfaces, including but not limited to asphalt, concrete, pavers, crushed or decorative rock, shall be restored in kind. Asphalt paved areas shall be constructed with a minimum 6-inch stabilized subbase and �
	C. Swale areas with previously unimproved or turfed surfaces will be restored with soil stabilization where existing natural soil will not support vehicle loads normally imposed by movement and parking of heavy vehicles without rutting and shifting of soil�
	D. Swale areas with previously unimproved or turfed surfaces will be topped with sod. St. Augustine “Floritam” and two inches of topsoil shall be used in irrigated areas and where St. Augustine sod was previously established. Bahia sod shall be placed in a�

	3.24 SWALE STABILIZATION
	A. Where swale stabilization is required as indicated above, stabilization shall be achieved by the addition and mixing in of suitable stabilizing materials. It shall be incorporated into the existing swale soils by plowing, disking, harrowing, blading or �
	B. The swale areas shall be mixed and compacted to achieve a minimum average dry density of 90 percent throughout the 6-inch thickness, as determined by AASHTO T180. In the determination of such average, the minimum acceptable density shall be 85 percent a�
	C. Density tests for swale stabilization shall be made at intervals not less than one set of three per City block on each side of the roadway, or at increased intervals as directed by the Engineer when required to measure small or isolated sections (except�

	3.25 Special swale repair
	A. Certain swale areas (designated on Drawings) have longitudinal trench filled with ballast rock for drainage. If appropriate, a separate pay item applies for removal and reconstruction of ballast rock drainage damaged during installation of pipelines. Al�

	3.26 Brick or Paver restoration
	A. Remove and salvage bricks or paver materials to be disturbed by the work.  Payment will be made in accordance with the unit price for these items.
	B. Restore pavers and apron area shall be constructed as shown in the Drawings. Payment will be made in accordance with the unit price for these items.
	C. Paver and apron areas shall be constructed as shown in the Drawings.
	D. If brick and paver materials are damaged, new materials shall match or all materials within the crossing must be replaced at no additional cost. New materials shall be approved by the Owner.



	02710 LIMEROCK BASE
	1 PART 1 GENERAL
	1.01 DEFINITIONS
	A. Completed Course: Compacted, unyielding, free from irregularities, with smooth, tight, even surface, true to grade, line, and cross section.
	B. Completed Lift: Compacted with uniform surface reasonably true to cross-section.


	2 PART 2 PRODUCTS
	2.01 limerock BASE ROCK
	A. The material used in limerock base shall be material classified as Miami Oolite Formation.
	B. The minimum of carbonates of calcium and magnesium in the limerock shall be 70 percent. The maximum percentage of water-sensitive clay material shall be 3.
	C. Limerock material shall be uniform in color and not contain cherty or other extremely hard pieces, or lumps, balls, or pockets of sand or clay size material in sufficient quantities as to be detrimental to the proper bonding, finishing, or strength of t
	D. The limerock base shall be uniformly graded from coarse to fine with 97 percent passing a 3-1/2-inch sieve, 80 percent passing a 2-inch sieve. The fine material shall consist entirely of dust of fracture. All crushing or breaking up, which might be nece
	E. Physical Qualities:
	1. Liquid Limit, AASHTO T89: Maximum 35 percent.
	2. Nonplastic.
	3. Limerock material shall have an average limerock bearing ratio (LBR) value of not less than 100.


	2.02 SOURCE QUALITY CONTROL
	A. Contractor: Perform tests necessary to locate acceptable source of materials meeting specified requirements.
	B. Final approval of aggregate material will be based on materials' test results on installed materials.
	C. Should separation of coarse from fine materials occur during processing or stockpiling, immediately change methods of handling materials to correct uniformity in grading.


	3 PART 3 EXECUTION
	3.01 SUBGRADE PREPARATION
	A. As specified in Section 02319, Subgrade Preparation.
	B. Obtain Engineer's acceptance of subgrade before placement of limerock base rock.
	C. Do not place base materials on soft, muddy subgrade.

	3.02 EQUIPMENT
	A. Use mechanical rock spreaders, equipped with a device that strikes off the rock uniformly to laying thickness, capable of producing even distribution. For areas where the use of a mechanical spreader is not practicable, the Contractor may spread the roc�

	3.03 HAULING AND SPREADING
	A. Hauling Materials:
	1. The limerock shall be transported to the point where it is to be used and dumped on the end of the preceding spread.
	2. Do not haul over surfacing in process of construction.
	3. Loads: Of uniform capacity.
	4. Maintain consistent gradation of material delivered; loads of widely varying gradations will be cause for rejection.

	B. Spreading Materials:
	1. Distribute material to provide required density, depth, grade and dimensions with allowance for subsequent lifts.
	2. Produce even distribution of material upon roadway without segregation.
	3. Should segregation of coarse from fine materials occur during placing, immediately change methods of handling materials to correct uniformity in grading.


	3.04 CONSTRUCTION OF COURSES
	A. General: Complete each lift in advance of laying succeeding lift to provide required results and adequate inspection.
	B. Limerock Base:
	1. Maximum Completed Lift Thickness: 6 inches or equal thickness.
	2. Completed Course Total Thickness: As shown.
	3. Spread lift on preceding course to required cross-section.
	4. Lightly blade and roll surface until thoroughly compacted.
	5. Blade or broom surface to maintain true line, grade, and cross-section.

	C. Gravel Surfacing:
	1. Maximum Completed Lift Thickness: 6 inches or equal thickness.
	2. Completed Course Total Thickness: As shown.
	3. Spread on preceding course in accordance with cross-section shown.
	4. Blade lightly and roll surface until material is thoroughly compacted.


	3.05 ROLLING AND COMPACTION
	A. Commence compaction of each layer of base after spreading operations and continue until density of 98 percent of maximum density has been achieved as determined by AASHTO T 180.
	B. Roll each course of surfacing until material shall not creep under roller before succeeding course of surfacing material is applied.
	C. Commence rolling at outer edges of surfacing and continue toward center; do not roll center of road first.
	D. When the material does not have the proper moisture content to ensure the required density, wet or dry, as required. When adding water, uniformly mix it in by disking to the full depth of the course that is being compacted. During wetting or drying oper�
	E. Place and compact each lift to required density before succeeding lift is placed.
	F. Bind up preceding course before placing leveling course. Remove floating or loose stone from surface.
	G. Blade or otherwise work surfacing as necessary to maintain grade and cross-section at all times, and to keep surface smooth and thoroughly compacted.
	H. Surface Defects: Remedy surface defects by loosening and rerolling. Reroll entire area, including surrounding surface, until thoroughly compacted.
	1. Finished Surface: True to grade and crown before proceeding with surfacing.


	3.06 SURFACE TOLERANCES
	A. Finished Surface of Base Course and Leveling Course: Within plus or minus 0.04-foot of grade shown at any individual point.
	B. Compacted Surface of Leveling Course: Within 0.04-foot from lower edge of 10-foot straightedge placed on finished surface, parallel to centerline.
	C. Overall Average: Within plus or minus 0.01-foot from crown and grade specified.

	3.07 DRIVEWAY RESURFACING
	A. Replace gravel surfacing on driveways which were gravel surfaced prior to construction.
	B. Provide compacted gravel surfacing to depth equal to original, but not less than 4 inches.
	C. Leave each driveway in as good or better condition as it was before start of construction.

	3.08 FIELD QUALITY CONTROL
	A. In-Place Density Tests:
	1. Construct base course so areas shall be ready for testing.
	2. Allow reasonable length of time for Engineer to perform tests and obtain results during normal working hours.


	3.09 CLEANING
	A. Remove excess material; clean stockpile areas of aggregate.



	02772 ASPHALT CONCRETE PAVEMENT
	1 PART 1 GENERAL
	1.01 Standard Specifications
	A. When referenced in this section shall mean Florida Department of Transportation, Standard Specifications for Road and Bridge Construction, current edition.

	1.02 QUALITY ASSURANCE
	A. Qualifications:
	1. Independent Testing Laboratory: In accordance with ASTM E329.
	2. Asphalt concrete mix formula shall be prepared by an approved certified independent laboratory under the supervision of a certified asphalt technician.


	1.03 ENVIRONMENTAL REQUIREMENTS
	A. Temperature: Do not apply asphalt materials or place asphalt mixes when ground temperature is lower than 10 degrees C (50 degrees F), or air temperature is lower than 4 degrees C (40 degrees F). Measure ground and air temperature in shaded areas away fr
	B. Moisture: Do not apply asphalt materials or place asphalt mixes when application surface is wet.


	2 part 2 PRODUCTS
	2.01 MATERIALS
	A. Prime Coat: Cut-back asphalt, Grades RC-70 or RC-250 meeting the requirements of Section 916-2 of the Standard Specifications.
	B. Tack Coat: Emulsified asphalt, Grade RS-2, SS-1, or SS-1H meeting the requirements of Section 916-4 of the Standard Specifications. The bituminous material shall be heated to a suitable consistency as directed by the Engineer.
	C. Sand (Blotter Material): Clean, dry, with 100 percent passing a 4.75 mm (No. 4) sieve, and a maximum of 10 percent passing a 75 mm (No. 200) sieve.

	2.02 ASPHALT CONCRETE MIX
	A. General:
	1. Mix formula shall not be modified except with the written approval of Engineer.
	2. Source Changes:
	a. Should material source(s) change, establish a new asphalt concrete mix formula before the new material(s) is used.
	b. Perform check tests of properties of the plant-mix bituminous materials on the first day of production and as requested by Engineer to confirm that properties are in compliance with design criteria.
	c. Make adjustments in gradation or asphalt content as necessary to meet design criteria.


	B. Asphalt Concrete: Type S-III or SP-9.5 (coarse) meeting the requirements in Section 334 of the Standard Specifications.
	C. Composition: Hot-plant mix of aggregate, mineral filler, and paving grade asphalt cement. The several aggregate fractions shall be sized, uniformly graded, and combined in such proportions that the resulting mixture meets the grading requirements of the�
	D. Aggregate:
	1. The aggregate shall meet the requirements in Section 334 of the Standard Specifications.
	a. Mineral Filler shall meet the requirements of Section 917 of the Standard Specifications


	E. Asphalt Cement: Paving Grade AC-30 meeting the requirements of Section 916 of the Standard Specifications.


	3 part 3 EXECUTION
	3.01 GENERAL
	A. Traffic Control: Minimize inconvenience to traffic, but keep vehicles off freshly treated or paved surfaces to avoid pickup and tracking of asphalt.
	B. Driveways: Repave driveways from which pavement was removed. Leave driveways in as good or better condition than before start of construction.

	3.02 LINE AND GRADE
	A. Provide and maintain intermediate control of line and grade, independent of the underlying base to meet finish surface grades and minimum thickness.
	B. Shoulders: Construct to line, grade, and cross-section shown.

	3.03 PREPARATION
	A. Prepare subgrade as specified in Section 02319, Subgrade Preparation.
	B. Existing Roadway:
	1. Modify profile by grinding, milling, or overlay methods as approved, to provide meet lines and surfaces and to produce a smooth riding connection to existing facility.
	2. Resurface entire roadway following adjustment of base and asphalt grades.
	3. Paint edges of meet line with tack coat prior to placing new pavement.

	C. Thoroughly coat edges of contact surfaces (curbs, manhole frames) with emulsified asphalt or asphalt cement prior to laying new pavement. Prevent staining of adjacent surfaces.

	3.04 PAVEMENT APPLICATION
	A. General: Place asphalt concrete mixture on an approved, prepared base in conformance with this Section.
	B. Prime Coat:
	1. Heat cut-back asphalt between 100 degrees F and 150 degrees F prior to application.
	2. Apply uniformly to clean, dry surfaces. Avoiding overlapping of applications.
	3. Do not apply when moisture content of upper 3 inches of base exceeds optimum moisture content of base, or if free moisture is present.
	4. Application Rate: Minimum 0.1 gallons per square yard of surface area.
	5. Remove or redistribute excess material.
	6. Allow a minimum of 5 full days for curing of primed surface before placing asphalt concrete.

	C. Tack Coat:
	1. Apply uniformly to clean, dry surfaces. Avoiding overlapping of applications.
	2. Do not apply more tack coat than necessary for the day's paving operation.
	3. Touch up missed or lightly coated surfaces and remove excess material.
	4. Application Rate:
	a. Minimum 0.05 gallons to maximum 0.12 gallons of asphalt (residual if diluted emulsified asphalt) per square yard of surface area.
	b. Apply at rate, within range specified, sufficient to assure good bonding, but not so heavy that surplus asphalt flushes into asphalt concrete being placed.


	D. Pavement Mix:
	1. Prior to Paving:
	a. Sweep primed surface free of dirt, dust, or other foreign matter.
	b. Patch holes in primed surface with asphalt concrete pavement mix.
	c. Blot excess prime material with sand.

	2. Place asphalt concrete pavement mix in lifts as shown.
	3. Compacted Lift Thickness:
	a. Minimum: Twice the maximum aggregate size, but in no case less than 3/4 inch.  Minimum thickness for Type S-111 and SP-9.5 is 1.5 inches.
	b. Maximum: 4 inches.

	4. Total Compacted Thickness: As shown.
	5. Apply such that meet lines are straight and edges are vertical.
	6. Collect and dispose of segregated aggregate from raking process. Do not scatter material over finished surface.
	7. Joints:
	a. Offset edge of each layer a minimum of 6 inches so joints are not directly over those in underlying layer.
	b. Offset longitudinal joints in roadway pavements, so longitudinal joints in wearing layer coincide with pavement centerlines and lane divider lines.
	c. Form transverse joints by cutting back on previous day's run to expose full vertical depth of layer.

	8. Succeeding Lifts: Apply tack coat to pavement surface between each lift.
	9. After placement of pavement, seal meet line by painting a minimum of 6 inches on each side of the joint with cut-back or emulsified asphalt. Cover immediately with sand.

	E. Compaction:
	1. Roll until roller marks are eliminated and compacted to 100 percent of the laboratory compacted mixture.
	2. Joint Compaction:
	a. Place top or wearing layer as continuously as possible.
	b. Pass roller over unprotected end of freshly laid mixture only when placing of mix is discontinued long enough to permit mixture to become chilled.
	c. Cut back previously compacted mixture when Work is resumed to produce a slightly beveled edge for full thickness of layer.
	d. Cut away waste material and lay new mix against fresh cut.


	F. Tolerances:
	1. General: Conduct measurements for conformity with crown and grade immediately after initial compression. Correct variations immediately by removal or addition of materials and by continuous rolling.
	2. Completed Surface or Wearing Layer Smoothness:
	a. Uniform texture, smooth, and uniform to crown and grade.
	b. Maximum Deviation: 1/8 inch from lower edge of a 12-foot straightedge, measured continuously parallel and at right angle to centerline.
	c. If surface of completed pavement deviates by more than twice the specified tolerances, remove and replace wearing surface.

	3. Transverse Slope Maximum Deviation: ¼ inch in 12 feet from the rate of slope shown.
	4. Finished Grade:
	a. Perform a field differential level survey on a maximum 50-foot grid and along all grade breaks.
	b. Maximum Deviation: 0.02 foot from the grade shown.


	G. Seal Coat:
	1. General: Apply seal coat of paving grade or emulsified asphalt to finished surface at longitudinal and transverse joints, joints at abutting pavements, areas where the asphalt concrete was placed by hand, patched surfaces, and other areas as directed by�
	2. Preparation:
	a. Maintain surfaces that are to be sealed free of holes, dry, and clean of dust and loose material.
	b. Seal in dry weather and when the temperature is above 35 degrees F.

	3. Application:
	a. Fill cracks over 1/16 inch in width with an asphalt-sand slurry or approved crack sealer prior to sealing.
	b. When sealing patched surfaces and joints with existing pavements, extend minimum 6 inches beyond edges of patches.



	3.05 PAVEMENT OVERLAY
	A. Preparation:
	1. Remove fatty asphalt, grease drippings, dust, and other deleterious matter.
	2. Surface Depressions: Fill with asphalt concrete mix, and thoroughly compact.
	3. Damaged Areas: Remove broken or deteriorated asphalt concrete and patch as specified in Article Patching.
	4. Portland Cement Concrete Joints: Remove joint filler to minimum 1/2 inch below surface.

	B. Application:
	1. Tack Coat: As specified in this Section.
	2. Place and compact asphalt concrete as specified in Article Pavement Application.
	3. Place first layer to include widening of pavement and leveling of irregularities in the surface of the existing pavement.
	4. When leveling irregular surfaces and raising low areas, the actual compacted thickness of any one lift shall not exceed 2 inches.
	5. The actual compacted thickness of intermittent areas of 120 square yards or less may exceed 2 inches, but not 4 inches.
	6. Final wearing layer shall be of uniform thickness, and meet grade and cross-section as shown.


	3.06 PATCHING
	A. Preparation:
	1. Remove damaged, broken, or unsound asphalt concrete adjacent to patches. Trim to straight lines exposing smooth, sound, vertical edges.
	2. Prepare patch subgrade as specified in Section 02319, Subgrade Preparation.

	B. Application:
	1. Patch Thickness: 3 inches or thickness of adjacent asphalt concrete, whichever is greater.
	2. Place asphalt concrete mix across full width of patch in layers of equal thickness.
	3. Spread and grade asphalt concrete with hand tools or mechanical spreader, depending on size of area to be patched.

	C. Compaction:
	1. Roll patches with power rollers capable of providing compression of 200 to 300 pounds per linear inch. Use hand tampers where rolling is impractical.
	2. Begin rolling top course at edges of patches, lapping adjacent asphalt surface at least 1/2 the roller width. Progress toward center of patch overlapping each preceding track by at least 1/2 the width of roller.
	3. Make sufficient passes over entire area to remove roller marks and to produce desired finished surface.

	D. Tolerances:
	1. Finished surface shall be flush with and match grade, slope, and crown of adjacent surface.
	2. Tolerance: Surface smoothness shall not deviate more than plus 1/4 inch or minus 0 when a straightedge is laid across patched area between edges of new pavement and surface of old surfacing.


	3.07 FIELD QUALITY CONTROL
	A. General: Provide services of an approved certified independent testing laboratory to conduct tests.
	B. Field Density Tests:
	1. Perform tests from cores or sawed samples.
	2. Measure with properly operating and calibrated nuclear density gauge.
	3. Maximum Density: In accordance with ASTM D2041, using a sample of mix taken prior to compaction from the same location as the density test sample.

	C. Testing Frequency:
	1. Quality Control Tests:
	a. Asphalt Content, Aggregate Gradation: Once per every 500 tons of mix or once every 4 hours, whichever is greater.
	b. Mix Design Properties, Measured Maximum (Rice’s) Specific Gravity: Once every 1,000 tons or once every 8 hours, whichever is greater.

	2. Density Tests: Once every 500 tons of mix or once every 4 hours, whichever is greater.




	02911 SOIL PREPARATION
	1 PART 1 GENERAL
	1.01 SEQUENCING AND SCHEDULING
	A. Rough grade areas to be planted or seeded prior to performing Work specified under this Section.


	2 PART 2 PRODUCTS
	2.01 TOPSOIL
	A. General: Uniform mixture of 50 percent sand and 50 percent muck in a loose friable condition, free from objects larger than 1-1/2 inches maximum dimension, and free of subsoil, roots, grass, other foreign matter, hazardous or toxic substances, and delet
	B. Textural Amendments: Amend as necessary to conform to required composition.
	C. Source: Import topsoil if onsite material fails to meet specified requirements or is insufficient in quantity.

	2.02 SOURCE QUALITY CONTROL
	A. Topsoil Analysis/Testing: Performed by county or state soil testing service or approved certified independent testing laboratory.
	B. Should soil tests prove the topsoil to alkaline or above the accepted minimum for salt content, the topsoil shall be removed and replaced by acceptable material at Contractor’s expense.


	3 PART 3 EXECUTION
	3.01 SUBGRADE PREPARATION
	A. The subgrade shall be 4 inches lower than finished grade with 2 inches of topsoil added to sod areas.
	B. Scarify subgrade to minimum depth of 6 inches where topsoil is to be placed.
	C. Remove stones over 2-1/2 inches in any dimension, sticks, roots, rubbish, and other extraneous material.
	D. Limit preparation to areas which will receive topsoil within 2 days after preparation.

	3.02 TOPSOIL PLACEMENT
	A. Topsoil Thickness:
	1. Sodded Areas: 2 inches.
	2. Planting Beds: 6 inches.

	B. Do not place topsoil when subsoil or topsoil is excessively wet or otherwise detrimental to the Work.
	C. Mix soil amendments with topsoil before placement or spread on topsoil surface and mix thoroughly into entire depth of topsoil before planting or seeding.
	D. Uniformly distribute to within 1/2-inch of final grades. Fine grade topsoil eliminating rough or low areas and maintaining levels, profiles, and contours of subgrade.
	E. Remove stones exceeding 1-1/2 inches, roots, sticks, debris, and foreign matter during and after topsoil placement.
	F. Remove surplus subsoil and topsoil from site. Grade stockpile area as necessary and place in condition acceptable for planting or seeding.



	02920 SODDING
	1 PART 1 GENERAL
	1.01 DEFINITIONS
	A. Maintenance Period: Begin maintenance immediately after each area is planted (sod) and continue for a period of 8 weeks after all planting under this Section is completed.
	B. Satisfactory Stand:
	1. Grass or Section of Grass that has:
	a. No bare spots larger than 3 square feet.
	b. Not more than 10 percent of total area with bare spots larger than 1 square foot.
	c. Not more than 15 percent of total area with bare spots larger than 6 square inches.



	1.02 DELIVERY, STORAGE, AND PROTECTION
	A. Sod:
	1. Do not harvest if sod is excessively dry or wet to the extent survival may be adversely affected.
	2. Harvest and deliver sod only after laying bed is prepared for sodding.
	3. Roll or stack to prevent yellowing.
	4. Deliver and lay within 24 hours of harvesting.
	5. Keep moist and covered to protect from drying from time of harvesting until laid.


	1.03 WEATHER RESTRICTIONS
	A. Perform Work under favorable weather and soil moisture conditions as determined by accepted local practice.

	1.04 SEQUENCING AND SCHEDULING
	A. Prepare topsoil as specified in Section 02911, Soil Preparation, before starting Work of this Section.
	B. Complete Work under this Section within 10 days following completion of soil preparation.
	C. Notify Engineer at Least 3 Days in Advance of:
	1. Each material delivery.
	2. Start of planting activity.

	D. Planting Season: Those times of year that are normal for such Work as determined by accepted local practice.

	1.05 MAINTENANCE SERVICE
	A. Contractor: Perform maintenance operations during maintenance period to include:
	1. Watering: Keep surface moist.
	2. Washouts: Repair by filling with topsoil, and replace sodded areas.
	3. Mowing: Mow to 2 inches after grass height reaches 3 inches, and mow to maintain grass height from exceeding 3 1/2 inches.
	4. Resod unsatisfactory areas or portions thereof immediately at the end of the maintenance period if a satisfactory stand has not been produced, at which time maintenance period shall recommence.
	5. Resod during next planting season if scheduled end of maintenance period falls after September 15.



	2 PART 2 PRODUCTS
	2.01 FERTILIZER
	A. Commercial, uniform in composition, free-flowing, suitable for application with equipment designed for that purpose. Minimum percentage of plant food by weight.
	B. Mix:
	1. Nitrogen: Sixteen.
	2. Phosphoric Acid: Four.
	3. Potash: Eight.


	2.02 SOD
	A. Unless a particular type of sod is called for, sod may be of either St. Augustine Floritam or Bahia grass, at the Contractor’s option.
	1. Use Bahia grass where no irrigation system exists.
	2. Use St. Augustine Floritam here an irrigation system is in use.

	B. Strongly rooted pads, capable of supporting own weight and retaining size and shape when suspended vertically from a firm grasp on upper 10 percent of pad.
	1. Grass Height: Normal.
	2. Strip Size: Supplier's standard, commercial size rectangles.
	3. Soil Thickness: Uniform; 1-inch plus or minus 1/4-inch at time of cutting.
	4. Age: Not less than 10 months or more than 30 months.
	5. Condition: Healthy, green, moist; free of diseases, nematodes and insects, and of undesirable grassy and broadleaf weeds. Yellow sod, or broken pads, or torn or uneven ends will not be accepted
	6. Any netting contained within the sod shall be certified by the manufacturer to be bio-degradable within a period of 3 months from installation.



	3 PART 3 EXECUTION
	3.01 PREPARATION
	A. Grade Areas to Smooth, Even Surface with Loose, Uniformly Fine Texture:
	1. Roll and rake, remove ridges, fill depressions to meet finish grades.
	2. Limit such Work to areas to be planted within immediate future.
	3. Remove debris, and stones larger than 1 1/2 inches diameter, and other objects that may interfere with planting and maintenance operations.

	B. Moisten prepared areas before planting if soil is dry. Water thoroughly and allow surface to dry off before seeding. Do not create muddy soil.
	C. Restore prepared areas to specified condition if eroded or otherwise disturbed after preparation and before planting.
	D. Limit preparation to those areas that can be sodded within 72 hours after preparation.

	3.02 FERTILIZER
	A. Apply evenly over area in accordance with manufacturer's instructions. Mix into top 2 inches of top soil.
	B. Application Rate: 20 pounds per 1,000 square feet (1,000 pounds per acre).

	3.03 SODDING
	A. Do not plant dormant sod, or when soil conditions are unsuitable for proper results.
	B. Pre-wet the area prior to placing sod. Lay sod to form solid mass with tightly fitted joints; butt ends and sides, do not overlap:
	1. Stagger strips to offset joints in adjacent courses.
	2. Work from boards to avoid damage to subgrade or sod.
	3. Tamp or roll lightly to ensure contact with subgrade; work sifted soil into minor cracks between pieces of sod, remove excess to avoid smothering adjacent grass.
	4. Complete sod surface true to finished grade, even, and firm.

	C. Fasten sod on slopes to prevent slippage with wooden pins 6 inches long driven through sod into subgrade, until flush with top of sod. Install at sufficiently close intervals to securely hold sod.
	D. Water sod with fine spray immediately after planting. During first month, water daily or as required to maintain moist soil to depth of 4 inches.

	3.04 FIELD QUALITY CONTROL
	A. Eight weeks after sodding is complete and on written notice from Contractor, Engineer will, within 15 days of receipt, determine if the sod has been satisfactorily established.
	B. If the sod is not satisfactorily established, Contractor shall replace the sod and repeat the requirements of this Section.



	03200 CONCRETE REINFORCEMENT
	03300 CAST IN PLACE CONCRETE
	1 PART 1 GENERAL
	1.01 REFERENCES
	A. The following is a list of standards which may be referenced in this Section:
	1. American Concrete Institute (ACI):
	a. 117, Standard Specification for Tolerances for Concrete Construction and Materials.
	b. 211.1, Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass Concrete.
	c. 301, Standard Specification for Structural Concrete.
	d. 302.1R, Guide For Concrete Floor and Slab Construction.
	e. 304R, Guide for Measuring, Mixing, Transporting, and Placing Concrete.
	f. 304.2R, Placing Concrete by Pumping Methods.
	g. 305R, Hot Weather Concreting.
	h. 306.1, Standard Specification for Cold Weather Concreting.
	i. 309R, Guide for Consolidation of Concrete.
	j. 318/318R, Building Code Requirements for Structural Concrete.
	k. SP-15, Standard Specification for Structural Concrete.

	2. ASTM International (ASTM):
	a. C31, Standard Practice for Making and Curing Concrete Test Specimens in the Field.
	b. C33, Standard Specification for Concrete Aggregates.
	c. C39, Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens.
	d. C88, Standard Test Method for Soundness of Aggregates by Use of Sodium Sulfate or Magnesium Sulfate.
	e. C94, Standard Specification for Ready-Mixed Concrete.
	f. C143, Standard Test Method for Slump of Hydraulic-Cement Concrete.
	g. C150, Standard Specification for Portland Cement.
	h. C157, Standard Test Method for Length Change of Hardened Hydraulic-Cement Mortar and Concrete.
	i. C192, Standard Practice for Making and Curing Concrete Test Specimens in the Laboratory.
	j. C231, Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method.
	k. C260, Standard Specification for Air-Entraining Admixtures for Concrete.
	l. C311, Standard Test Methods for Sampling and Testing Fly Ash or Natural Pozzolans for Use as a Mineral Admixture in Portland-Cement Concrete.
	m. C452, Standard Test Method for Potential Expansion of Portland-Cement Mortars Exposed to Sulfate.
	n. C494, Standard Specification for Chemical Admixtures for Concrete.
	o. C595, Standard Specification for Blended Hydraulic Cements.
	p. C618, Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture in Concrete.
	q. C1012, Standard Test Method for Length Change of Hydraulic-Cement Mortars Exposed to a Sulfate Solution.
	r. C1018, Standard Test Method for Flexural Toughness and First-Crack Strength of Fiber-Reinforced Concrete (Using Beam with Third-Point Loading).
	s. C1116, Standard Specification for Fiber-Reinforced Concrete and Shotcrete
	t. C1218 Standard Test Method for Water-Soluble Chloride in Mortar and Concrete
	u. C1240, Standard Specification for Silica Fume for Use as a Mineral Admixture in Hydraulic-Cement Concrete, Mortar, and Grout.
	v. D2000, Standard Classification System for Rubber Products in Automotive Applications.
	w. D4580, Standard Practice for Measuring Delaminations in Concrete Bridge Decks by Sounding.
	x. E329, Standard Specification for Agencies Engaged in the Testing and/or Inspection of Materials Used in Construction.

	3. National Bureau of Standards: Handbook No. 44, Specifications, Tolerances, and Other Technical Requirements for Commercial Weighing and Measuring Devices.


	1.02 DEFINITIONS
	A. Defective Areas: Surface defects that include honeycomb, rock pockets, indentations greater than 3/16 inch, cracks 0.005 inch wide and larger as well as any crack that leaks for liquid containment basins and belowgrade habitable spaces; cracks 0.010 inc�
	B. Exposed Concrete: Concrete surfaces that can be seen inside or outside of structures regardless whether concrete is above water, dry at all times, or can be seen when structure is drained.
	C. Hydraulic Structures: Liquid containment basins.
	D. New Concrete: Less than 60 days old.
	E. Slurry Concrete: Mixture of sand, 3/8-inch minus aggregate, cement, and water for wall construction joints.

	1.03 SUBMITTALS
	A. Action Submittals:
	1. Shop Drawings:
	a. Product Data: Admixtures, bonding agent, bond breaker, and patching materials.
	b. Design Data: Concrete mix designs signed by qualified mix designer.
	c. Placement Drawings:
	1) Concrete, identifying location of each type of construction joint.
	2) Tremie concrete.

	d. Gradation for coarse and fine aggregates, and combined together. List gradings, percent passing through each sieve size.
	e. Detailed plan for hot weather placements including curing and protection for concrete placed in ambient temperatures over 80 degrees F.
	f. Concrete repair methods and materials.


	B. Informational Submittals:
	1. Statements of Qualification:
	a. Contractor’s resident superintendent for concrete installation.
	b. Mix designer.
	c. Batch plant.

	2. Test Reports:
	a. Admixtures, test reports showing chemical ingredients and percentage of chloride in each admixture and fly ash.
	b. Source test analysis report for fly ash, including percentage of chloride content.
	c. Statement identifying aggregates reactivity. Determine water soluble chloride in each component of aggregates in accordance with ASTM C1218.
	d. For each trial concrete mix design and signed by a qualified mix designer.
	e. Cylinder compressive test results for laboratory concrete mixes.

	3. Concrete Delivery Tickets:
	a. For each batch of concrete before unloading at Site.
	b. Record of drum revolution counter, type, brand, test certification, Amount of fly ash if used in accordance with ASTM C94, Section 16.



	1.04 QUALITY ASSURANCE
	A. Qualifications:
	1. Mix Designer: Licensed professional engineer registered in the State of Florida.
	2. Batch Plant: Currently certified by the National Ready Mixed Concrete Association.

	B. Preinstallation Conference:
	1. Required Meeting Attendees:
	a. Contractor, including pumping, placing and finishing, and curing subcontractors.
	b. Ready-mix producer.
	c. Admixture representative.
	d. Testing and sampling personnel.
	e. Engineer.

	2. Schedule and conduct prior to incorporation of respective products into Project. Notify Engineer of location and time.
	3. Agenda shall include:
	a. Admixture types, dosage, performance, and redosing at Site.
	b. Mix designs, test of mixes, and Submittals.
	c. Placement methods, techniques, equipment, consolidation, and form pressures.
	d. Slump and placement time to maintain slump.
	e. Finish, curing, and water retention.
	f. Protection procedures for weather conditions.
	g. Other specified requirements requiring coordination.

	4. Conference minutes as specified in Section 01200, Project Meetings.



	2 PART 2 PRODUCTS
	2.01 MATERIALS
	A. Cement: Furnish from one source.
	1. Portland Cement Type I or Type II:
	a. Meet ASTM C150.
	b. Alkalies: Maximum 0.60 percent.
	c. Tricalcium Aluminate Content of Type I Cement: Maximum 12 percent.
	d. Nonhydraulic Abovegrade Structures: Type I or Type II cement.
	e. Hydraulic and Belowgrade Structures and Sewers: Type II cement or combination of Type I mixed with fly ash.
	f. Combine fly ash with cement at batch plant or during production of cement in accordance with ASTM C595, Type IP cement.


	B. Aggregates: Furnish from one source.
	1. Natural Aggregates:
	a. Free from deleterious coatings and substances in accordance with ASTM C33, except as modified herein.
	b. Free of materials and aggregate types causing popouts, discoloration, staining, or other defects on surface of concrete.

	2. Nonpotentially Reactive: In accordance with ASTM C33, Appendix XI, Paragraph X1.1.
	3. Aggregate Soundness: Test for fine and coarse aggregates in accordance with ASTM C33 and ASTM C88 using sodium sulfate solution.
	4. Fine Aggregates:
	a. Clean, sharp, natural sand.
	b. ASTM C33.
	c. Materials Passing 200 Sieve: 4 percent maximum.
	d. Limit deleterious substances in accordance with ASTM C33, Table 1 with material finer than 200 sieve limited to 3 percent, coal and lignite limited to 0.5 percent.

	5. Coarse Aggregate:
	a. Natural gravels, combination of gravels and crushed gravels, crushed stone, or combination of these materials containing no more than 15 percent flat or elongated particles (long dimension more than five times the short dimension).
	b. Materials Passing 200 Sieve: 0.5 percent maximum.
	c. Limit deleterious substances in accordance with ASTM C33, Table 3 for exposed concrete.


	C. Admixtures: Furnish from one manufacturer.
	1. Characteristics: Compatible with each other and free of chlorides or other corrosive chemicals.
	2. Air-Entraining Admixture:
	a. ASTM C260, nontoxic after 30 days and contains no chlorides.
	b. Concrete with air-entrainment admixture added shall maintain air percentage as batched, within plus or minus 2 percent for time required for placement into structure.

	3. Water-Reducing Admixture: ASTM C494, Type A or Type D.
	a. Manufacturers and Products:
	1) Master Builders, Inc., Cleveland, OH; Pozzolith or Polyheed.
	2) W. R. Grace & Co., Cambridge, MA; WRDA with HYCOL.
	3) Euclid Chemical Co., Cleveland, OH; Eucon WR-91.


	4. High Range Water Reducing Admixture (Superplasticizer):
	a. ASTM C494.
	b. Hold slump of 5 inches or greater for time required for placement.
	c. Furnish type as recommended by manufacturer for allowed temperature ranges.
	d. Type F or G.
	e. Manufacturers and Products:
	1) Master Builders, Inc., Cleveland, OH; Rheobuild or Polyheed at dosage greater than 10 ounces per 100 pounds of cement.
	2) W. R. Grace & Co., Cambridge, MA; Daracem 100.
	3) Euclid Chemical Co., Cleveland, OH; Eucon 537.


	5. Pozzolan (Fly Ash): Class C or Class F fly ash in accordance with ASTM C618, Table 1 and 2, except as modified herein:
	a. Shall not be produced from process that has utilized hazardous or potentially hazardous materials.
	b. Loss on Ignition: Maximum 3 percent.
	c. Water Requirement: Maximum 100 percent of control.
	d.
	e. ASTM C618, Table 3, Reactivity with Cement Alkalies, apply when aggregate or portions of aggregate is reactive as specified under Paragraph Nonpotentially Reactive.
	f. ASTM C618, Table 3, Uniformity Requirements, apply when loss on ignition of fly ash furnished exceeds 3 percent.

	6. Fly Ash: Maximum 25 percent, minimum 15 percent of total weight of fly ash plus cement.
	7. For fly ash not meeting requirements of chemical ratio listed above, furnish the following:
	a. Test fly ash in accordance with ASTM C1012.
	b. Furnish test data confirming fly ash in combination with cement used meets strength requirements, is compatible with air-entraining agents and other additives, and provides increased sulfate resistance equivalent to or better than Type II cement.
	c. Conduct tests using proposed fly ash and cement samples together with control samples using Type II cement without fly ash.


	D. Water: Clean and potable containing less than 500 ppm of chlorides.

	2.02 CONCRETE MIX DESIGN
	A. Design: Select and proportion ingredients using trial batches; sample, cure and test concrete mix through approved independent testing laboratory in accordance with ACI 211.1.
	1. Concrete Compressive Strength, F’c:
	a. 4,000 psi at 28 days, unless otherwise shown, except 3,000 psi at 28 days for secondary concrete elements such as curbs, sidewalks, and pipe/conduit encasements.
	b. Design lab-cured trial mix cylinders.
	c. Use additional cement or cement plus fly ash above minimum specified if required to meet average compressive strength, F’cr.
	d. Use F’cr as basis for selection of concrete proportions as set forth in ACI 301.
	e. F’cr: Equal to F’c plus 1,200 when data are not available to establish standard deviation.

	2. Concrete Fill:
	a. Design for 2,500 psi at 28 days using 1-inch aggregate, 4-inch maximum slump and 0.46 maximum water-cement ratio.
	b. Use water-reducing admixture.


	B. Proportions:
	1. Design mix to meet aesthetic and structural concrete requirements.
	2. In accordance with ACI 211.1, unless specified otherwise.
	3. Unless specifically stated otherwise, water-cement ratio (or water-cement plus fly ash ratio) shall control amount of total water added to concrete as follows:
	4. Minimum Cement Content (or Combined Cement Plus Fly Ash Content When Fly Ash is Used):
	a. 517 pounds per cubic yard for concrete with 1-1/2-inch maximum size aggregate.
	b. 540 pounds per cubic yard for 1-inch maximum size aggregate.
	c. 564 pounds per cubic yard for 3/4-inch maximum size aggregate.
	d. Increase cement content or combined cement plus fly ash content, as required to meet strength requirements and water-cement ratio.


	C. Admixtures:
	1. Air Content: 4 to 6 percent when tested in accordance with ASTM C231; 3 percent maximum for interior slabs where heavy-duty concrete floor finish is required.
	2. Fly Ash: Maximum 25 percent, minimum 15 percent of total weight of fly ash plus cement.
	3. Water Reducers: Use in all concrete.
	4. High Range Water Reducers (Superplastizicers): Use at Contractor’s option. Control slump and workability to at least 4-1/2-inch slump at discharge into forms by adjusting high range water reducer at batch plant.

	D. Slump Range at Site:
	1. 4-1/2 inches minimum, 8 inches maximum for concrete with a high range water reducing admixture.
	2. 3 inches minimum and 5 inches maximum for concrete without high range water reducing admixture.

	E. Combined Aggregate Gradation:
	1. Structures: Select one of the gradations shown in the following table.
	2. Combined Gradation Limits: Limits shown are for coarse aggregates and fine aggregates mixed together (combined).

	F. Tremie Concrete:
	1. Minimum cement content of 658 pounds per cubic yard.
	2. Use high range water reducing admixture (superplasticizers) admixture in accordance with ASTM C494, Type F or Type G.
	3. Fine Aggregate Range: 40 to 50 percent of total aggregates by weight.
	4. Use natural round gravel if available in Project area.
	5. Proportion mix for design strength and slump range of 6 to 9 inches with maximum water-cement ratio.
	6. Use anti-washout admixture in accordance with manufacturer’s recommendations.


	2.03 CONCRETE MIXING
	A. General: In accordance with ACI 304R.
	B. Concrete Mix Temperatures: As shown below for various stages of mixing and placing:
	C. Truck Mixers:
	1. Equip with electrically actuated counters to readily verify number of revolutions of drum or blades.
	2. Counter:
	a. Resettable, recording type, mounted in driver’s cab.
	b. Actuated at time of starting mixers at mixing speeds.

	3. Truck mixer operation shall furnish concrete batch as discharged that is homogeneous with respect to consistency, mix, and grading.
	4. If slump tests taken at approximately 1/4 and 3/4 points of load during discharge give slumps differing by more than 2 inches when specified, slump is more than 4 inches, discontinue use of truck mixer unless causing condition is corrected and satisfact�
	5. Before attempting to reuse unit, check mechanical details of mixer, such as water measuring, and discharge apparatus, condition of blades, speed of rotation, general mechanical condition of unit, admixture dispensing equipment, and clearance of drum.
	6. Do not use nonagitating or combination truck and trailer equipment for transporting ready-mixed concrete.
	7. Concrete Volume in Truck:
	a. Limit to 63 percent of total volume capacity in accordance with ASTM C94 when truck mixed.
	b. Limit to 80 percent of total volume capacity when central mixed.

	8. Mix each batch of concrete in truck mixer for minimum 70 revolutions of drum or blades at rate of rotation designated by equipment manufacturer.
	9. Perform additional mixing, if required, at speed designated by equipment manufacturer as agitating speed.
	10. Place materials, including mixing water, in mixer drum before actuating revolution counter for determining number of mixing revolutions.

	D. Aggregates: Thoroughly and uniformly wash before use.
	E. Admixtures:
	1. Air-Entraining Admixture: Add at plant through manufacturer-approved dispensing equipment.
	2. Water Reducers: Add prior to addition of high range water reducing admixture (superplasticizers).
	3. High range water reducing admixture (superplasticizers) and Air-Entraining Admixtures:
	a. Add at concrete plant only through equipment furnished or approved by admixture manufacturer.
	b. Accomplish variations in slump, working time, and air content for flowable mixes by increasing or reducing high range water reducing admixture (superplasticizers) dose or air-entraining admixture dose at ready-mix plant only.
	c. Equipment shall provide for easy and quick visual verification of admixture amount used for each dose.
	d. Add discharge amount to each load of concrete into separate dispensing container, verify amount is correct, and add to concrete.
	e. Additional dosage of high range water reducing admixture (superplasticizers) may be added in field using manufacturer-approved dispensing when unexpected delays cause too great of slump loss.



	2.04 SOURCE QUALITY CONTROL
	A. Cement: Test for total chloride content.
	B. Fly Ash: Test in accordance with ASTM C311.
	C. Batch Plant Inspection: Engineer shall have access to and have right to inspect batch plants, cement mills, and supply facilities of suppliers, manufacturers, and Subcontractors, providing products included in these Specifications.
	1. Weighing Scales: Tested and certified within tolerances set forth in the National Bureau of Standards Handbook No. 44.
	2. Batch Plant Equipment: Either semiautomatic or fully automatic in accordance with ASTM C94.



	3 PART 3 EXECUTION
	3.01 PLACING CONCRETE
	A. Preparation: Meet requirements and recommendations of ACI 304R and ACI 301, except as modified herein.
	B. Inspection: Notify Engineer at least 1 full working day in advance before starting to place concrete.
	C. Discharge Time:
	1. As determined by set time, do not exceed 1-1/2 hours after adding cement to water unless special approved time delay admixtures are used. Coordinate time delay admixture information with manufacturer and Engineer prior to placing concrete.
	2. Adjust slump or air content at Site by adding admixtures for particular load when approved by Engineer. Then, adjust plant dosage for remainder of placement. Additional dosage at Site shall be through approved dispenser supplied by admixture manufacture

	3. Maintain required slump throughout time of concrete placement and consolidation. Discontinue use of high range water reducing admixture (superplasticizers) and provide new mix design if it fails to maintain slump between 4 to 8 inches and produce good c


	D. Placement into Formwork:
	1. Before depositing concrete, remove debris from space to be occupied by concrete.
	2. Prior to placement of concrete, dampen fill under slabs on ground, dampen sand where vapor retarder is specified, and dampen wood forms.
	3. Reinforcement: Secure in position before placing concrete.
	4. Place concrete as soon as possible after leaving mixer, without segregation or loss of ingredients, without splashing forms or steel above, and in layers not over 1.5 feet deep, except for slabs which shall be placed full depth. Place and consolidate su

	5. Use placement devices, for example, chutes, pouring spouts, and pumps.
	6. Vertical Free Fall Drop to Final Placement: 5 feet in forms 8 inches or less wide and 8 feet in forms wider than 8 inches, except as specified.
	a. For placements where drops are greater than specified, use placement device such that free fall below placement device conforms to required value.
	b. Limit free fall to prevent segregation caused by aggregates hitting reinforcing steel.

	7. Do not use aluminum conveying devices.
	8. Provide sufficient illumination in the interior of forms so concrete deposition is visible, permitting confirmation of consolidation quality.
	9. Joints in Footings and Slabs:
	a. Ensure space beneath plastic water stop completely fills with concrete.
	b. During concrete placement, make visual inspection of entire water stop area.
	c. Limit concrete placement to elevation of water stop in first pass, vibrate concrete under water stop, lift water stop to confirm full consolidation without voids, place remaining concrete to full height of slab.
	d. Apply procedure to full length of water stops.

	10. If reinforcement is in direct sunlight or is more than 20 degrees F higher in temperature than concrete temperature before placement, wet reinforcement with water fog spray before placing concrete to cool reinforcement.
	11. Trowel and round off top exposed edges of walls with 1/4-inch radius steel edging tool.

	E. Conveyor Belts and Chutes:
	1. Design and arrange ends of chutes, hopper gates, and other points of concrete discharge throughout conveying, hoisting, and placing system for concrete to pass without becoming segregated.
	2. Do not use chutes longer than 50 feet.
	3. Minimum Slopes of Chutes: Angled to allow concrete to readily flow without segregation.
	4. Conveyor Belts:
	a. Approved by Engineer.
	b. Wipe clean with device that does not allow mortar to adhere to belt.
	c. Cover conveyor belts and chutes.


	F. Retempering: Not permitted for concrete where cement has partially hydrated.
	G. Pumping of Concrete:
	1. Provide standby pump, conveyor system, crane and concrete bucket, or other system onsite during pumping, for adequate redundancy to assure completion of concrete placement without cold joints in case of primary placing equipment breakdown.
	2. Minimum Pump Hose (Conduit) Diameter: 4 inches.
	3. Replace pumping equipment and hoses (conduits) that are not functioning properly.

	H. Maximum Size of Concrete Placements:
	1. Limit size of each placement to allow for strength gain and volume change due to shrinkage
	2. Locate expansion, control, contraction, and construction joints where shown. When expansion or control joints are not shown, provide construction joints at maximum spacing of 40 feet. When expansion or control joint spacing exceeds 60 feet, provide inte�
	3. Consider beams, girders, brackets, column capitals, and haunches as part of floor or roof system and place monolithically with floor or roof system.
	4. Should placement sequence result in cold joint located below finished water surface, install water stop in joint.

	I. Minimum Time Between Adjacent Placements:
	1. Construction Joints: 14 days (7 days wet cure and 7 days dry cure).
	2. Control Joints: 6 days.
	3. Expansion Joints/Contraction Joints: 1 day.
	4. At least 2 hours shall elapse after depositing concrete in long columns and walls thicker than 8 inches before depositing concrete in beams, girders, or slabs supported thereon.
	5. For columns and walls 10 feet in height or less, wait at least 45 minutes prior to depositing concrete in beams, girders, brackets, column capitals, or slabs supported thereon.

	J. Removal of Water: Unless tremie method for placing concrete is specified, remove water from space to be occupied by concrete.
	K. Consolidation and Visual Observation:
	1. Consolidate concrete with internal vibrators with minimum frequency of 8,000 cycles per minute and amplitude as required to consolidate concrete in section being placed.
	2. Provide at least one standby vibrator in operable condition at placement Site prior to placing concrete.
	3. Consolidation Equipment and Methods: ACI 309R.
	4. Provide sufficient windows in forms or limit form height to allow for concrete placement through windows and for visual observation of concrete.
	5. Vibration consolidation shall not exceed distance of 3 feet from point of placement.
	6. Vibrate concrete in vicinity of joints to obtain impervious concrete.

	L. Hot Weather:
	1. Prepare ingredients, mix, place, cure, and protect in accordance with ACI 305R.
	2. Placement frequency shall be such that lift lines will not be visible in exposed concrete finishes.
	3. Maintain concrete temperature below 90 degrees F at time of placement, or furnish test data or provide other proof that admixtures and mix ingredients do not produce flash set plastic shrinkage, or cracking due to heat of hydration. Cool ingredients bef
	4. Provide for windbreaks, shading, fog spraying, sprinkling, ice, wet cover, or other means as necessary to maintain concrete at or below specified temperature.
	5. Prevent differential temperature between reinforcing steel and concrete.
	6. Evaporation Retardant: As specified in Section 03370, Concrete Curing.


	3.02 PLACING TREMIE CONCRETE SEALS
	A. Place concrete when water level inside area to be filled with concrete is equal to groundwater elevation outside.
	B. Maintain relation of water levels until concrete design strength is obtained.

	3.03 CONCRETE BONDING
	A. Horizontal Construction Joints in Reinforced Concrete Walls:
	1. Thoroughly clean and saturate surface of joint with water.
	2. Limit slurry concrete placement to 2-inch maximum thickness, 1-inch minimum thickness.
	3. Use positive measuring device such as bucket or other device that will contain only enough slurry concrete for depositing in visually measurable area of wall to ensure that portion of form receives appropriate amount of slurry concrete to satisfy placem
	4. Do not deposit slurry concrete from pump hoses or large concrete buckets, unless specified placement thickness can be maintained and verified through inspection windows close to joint.
	5. Limit concrete placed immediately on top of slurry concrete to 12 inches thick. Thoroughly vibrate to mix concrete and slurry concrete together.

	B. To Existing Concrete:
	1. Thoroughly clean and mechanically roughen existing concrete surfaces to roughness profile of 1/4 inch.
	2. Saturate surface with water for 24 hours prior to placing new concrete.


	3.04 CONSTRUCTION JOINTS
	A. As specified in Section 03251, Concrete Joints.

	3.05 REPAIRING CONCRETE
	A. General:
	1. Inject cracks that leak with crack repair epoxy.
	2. Obtain quantities of repair material and manufacturer’s detailed instructions for use to provide repair with finish to match adjacent surface or apply sufficient repair material adjacent to repair to blend finish appearance.
	3. Repair of concrete shall provide structurally sound surface finish, uniform in appearance or upgrade finish by other means until acceptable to Engineer.

	B. Tie Holes:
	1. Fill with nonshrink grout as specified in Section 03600, Grout.
	2. Match color of adjacent concrete and demonstrate on mockup panels first.
	3. Compact grout using steel hammer and steel tool to drive grout to high density. Cure grout with water.

	C. Alternate Form Ties; Through-Bolts:
	1. Mechanically roughen entire interior surface of through hole. Epoxy coat roughened surface and drive elastic vinyl plug to half depth. Dry pack entire hole from both sides of plug with nonshrink grout, as specified in Section 03600, Grout. Use only enou�
	2. Compact grout using steel hammer and steel tool to drive grout to high density. Cure grout with water.

	D. Exposed Metal Objects:
	1. Metal objects not intended to be exposed in as-built condition of structure including wire, nails, and bolts, shall be removed by chipping back concrete to depth of 1 inch and then cutting or removing metal object.
	2. Repair area of chipped-out concrete per requirements of Section 03720, Vertical And Overhead Concrete Repair Systems.

	E. Blockouts at Pipes or Other Penetrations:
	1. Install per details shown on Drawings or submit proposed blockouts for review.
	2. Use nonshrink, nonmetallic grout.


	3.06 CONCRETE WALL FINISHES
	A. Type W-1 (Ordinary Wall Finish):
	1. Patch tie holes.
	2. Knock off projections.
	3. Patch defective areas.

	B. Type W-2 (Smooth Wall Finish):
	1. Patch tie holes.
	2. Grind off projections, fins, and rough spots.
	3. Patch defective areas and repair rough spots resulting from form release agent failure or other reasons to provide smooth uniform appearance.

	C. Type W-4 (Finish for Cementitious Coatings):
	1. Patch tie holes.
	2. Grind off projections, fins, and rough spots.
	3. Patch and repair defective areas as specified for Type W-2.

	D. Type W-5 (Finish for Painting):
	1. Patch tie holes.
	2. Grind off projections, fins, and rough spots.
	3. Patch and repair defective areas as specified for Type W-2.
	4. Leave surface ready for painting as specified in Section 09900, Painting and Protective Coatings.

	E. Type W-7 (Smooth Rubbed Wall Finish):
	1. Only water curing will be permitted on walls being rubbed.
	2. Perform rubbing while green concrete can be physically worked and smoothed without adding other materials, if structurally possible, the day following placement. Finish no later than 3 days after placement has been completed.
	3. Remove forms at such a rate that all finishing, form tie filling, fin removal, and patching can be completed on same day forms are removed while curing wall.
	4. After pointings have set sufficiently to permit working on surface, thoroughly saturate entire surface with water for period of 3 hours and rub until uniform surface is obtained.
	5. Rub either by hand with carborundum stone of medium-coarse grade or abrasive of equal quality, or mechanically operated carborundum stone.
	6. Mechanically operated carborundum stones shall be approved by Engineer before concrete finishing.
	7. No cement grout, other than cement paste drawn from the concrete itself by the rubbing process shall be used.
	8. Finish paste formed by rubbing by either brushing or floating as follows:
	a. Brushing:
	1) Carefully strike with clean brush.
	2) Brush in long direction of surface being finished.

	b. Floating:
	1) Spread uniformly over surface and allow to reset.
	2) Finish by floating with canvas, carpet face, or cork float, or rub down with dry burlap.


	9. Continue water curing of wall during finishing operation in areas not being rubbed.
	10. Move water curing onto rubbed areas as soon as water will not erode rubbed surface.

	F. Type W-8 (Rubbed Wall Finish):
	1. Meet requirements for Type W-7, except allow paste obtained from rubbing to set at least 24 hours.
	2. After thoroughly saturating with water, coat surface with mixture of 85 percent cement and 15 percent lime with sufficient water to give creamy consistency. Demonstrate on sample panel prior to production finishing.
	3. Rub this mixture into surface with coarse carborundum stone and brush with damp brush.
	4. Brush in long direction of surface being finished.
	5. Latex bonding admixture may be used. Consult with Euclid Chemical Co., Cleveland, OH or Master Builders Co., Cleveland, OH.

	G. Type W-9 (Grout Cleaned Finish):
	1. Meet requirements for Type W-7, except that finish must be accomplished within 7 days of placement.
	2. Grout: Mixed with 1 part Portland cement and 1-1/2 parts fine sand and bonding agent to produce grout with consistency of thick paint. White Portland cement shall be substituted for part of gray Portland cement in order to produce color matching color o�
	3. Wet surface of concrete sufficiently to prevent absorption of water from grout and apply grout uniformly with brushes or spray gun.
	4. Immediately after applying grout, scrub surface vigorously with cork float or stone to coat surface and fill air bubbles and holes.
	5. While grout is still plastic, remove excess grout by working surface with rubber float, burlap, or other means. After surface whitens from drying (about 30 minutes at 70 degrees F), rub vigorously with clean burlap. Continue to water cure wall until cur�
	6. Latex bonding admixture may be used.

	H. Type W-10 (Fractured Fin Finish):
	1. Form exterior surface of walls with approved form liner.
	2. Use stainless steel form ties and place at valleys.
	3. Patch form tie holes.
	4. Achieve final texture by light sandblast and then breaking off tips of ridge with light bushhammering, or other approved process.
	5. Same person starting bushhammering shall complete process for any given structure and match approved mockup panel.

	I. Type W-11 (Abrasive Blast - Sandblast Finish):
	1. Intent of this procedure is to remove surface skin to depth no more than 1/16 inch, and expose only fine aggregate and air holes near surface, thus producing uniform texture.
	2. Perform sandblasting on building or on concrete surfaces in same area of view at same time and obtain uniformity of appearance.
	3. Same person shall accomplish sandblasting on one structure and on concrete in same area.
	4. Perform sandblasting to match approved mockup panel.
	5. Abrasive: Use clean silica sand, free of foreign materials, and supplied in sealed sacks.
	6. Blast surface with 100 psi air pressure at rate of 2 to 3 square feet per minute with nozzle held approximately 2 feet from surface and perpendicular thereto.


	3.07 CONCRETE SLAB FINISHES
	A. General:
	1. Finish slab concrete per the requirements of ACI 302.1R.
	2. Use manual screeds, vibrating screeds, or roller compacting screeds to place concrete level and smooth.
	3. Do not use “jitterbugs” or other special tools designed for purpose of forcing coarse aggregate away from surface and allowing layer of mortar, which will be weak and cause surface cracks or delamination, to accumulate.
	4. Do not dust surfaces with dry materials.
	5. Use evaporation retardant.
	6. Round off edges of slabs with steel edging tool, except where cove finish is shown. Steel edging tool radius shall be 1/4 inch for slabs subject to wheeled traffic.

	B. Type S-1 (Steel Troweled Finish):
	1. Finish by screeding and floating with straightedges to bring surfaces to required finish elevation. Use evaporation retardant.
	2. While concrete is still green, but sufficiently hardened to bear a person’s weight without deep imprint, wood float to true, even plane with no coarse aggregate visible.
	3. Use sufficient pressure on wood floats to bring moisture to surface.
	4. After surface moisture has disappeared, hand trowel concrete to produce smooth, impervious surface, free from trowel marks.
	5. Burnish surface with an additional troweling. Final troweling shall produce ringing sound from trowel.
	6. Do not use dry cement or additional water during troweling, nor will excessive troweling be permitted.
	7. Power Finishing:
	a. Approved power machine may be used in lieu of hand finishing in accordance with directions of machine manufacturer.
	b. Do not use power machine when concrete has not attained necessary set to allow finishing without introducing high and low spots in slab.
	c. Do first steel troweling for slab S-1 finish by hand.


	C. Type S-2 (Wood Float Finish):
	1. Finish slab to receive fill and mortar setting bed by screeding with straightedges to bring surface to required finish plane.
	2. Wood float finish to compact and seal surface.
	3. Remove laitance and leave surface clean.
	4. Coordinate with other finish procedures.

	D. Type S-4 (Exposed Aggregate Finish):
	1. Embed single layer of selected aggregates at surface of concrete slab immediately after it has been placed, screeded, and smoothed.
	2. Embed aggregates by tamping with wood float, darby, or rolling device.
	3. Accomplish exposure of selected aggregates by removing surface matrix by washing with water and brushing with stiff plastic bristled brush as soon as concrete has set sufficiently to support weight of a person.
	4. Exposure: No greater than 1/3 the average diameter of aggregate, nor less than 1/4.
	5. Next day acid wash until there is no noticeable cement film on aggregate exposed.
	6. Apply clear sealer per manufacturer’s recommendations.

	E. Type S-5 (Broomed Finish):
	1. Finish as specified for Type S-1 floor finish, except omit final troweling and finish surface by drawing fine-hair broom lightly across surface.
	2. Broom in same direction and parallel to expansion joints, or, in the case of inclined slabs, perpendicular to slope, except for round roof slab, broom surface in radial direction.

	F. Type S-6 (Sidewalk Finish):
	1. Slope walks down 1/4 inch per foot away from structures, unless otherwise shown.
	2. Strike off surface by means of strike board and float with wood or cork float to true plane, then flat steel trowel before brooming.
	3. Broom surface at right angles to direction of traffic or as shown.
	4. Lay out sidewalk surfaces in blocks, as shown or as directed by Engineer, with grooving tool.

	G. Concrete Curbs:
	1. Float top surface of curb smooth, and finish all discontinuous edges with steel edger.
	2. After concrete has taken its initial set, remove front form and give exposed vertical surface an ordinary wall finish, Type W-1.


	3.08 CONCRETE SLAB TOLERANCES
	A. Slab Tolerances:
	1. Exposed Slab Surfaces: Comprise of flat planes as required within tolerances specified.
	2. Slab Finish Tolerances and Slope Tolerances: Crowns on floor surface not too high as to prevent 10-foot straightedge from resting on end blocks, nor low spots that allow block of twice the tolerance in thickness to pass under supported 10-foot straighte�
	3. Slab Type S-A: Steel gauge block 5/16 inch thick.
	4. Slab Type S-B: Steel gauge block 1/8 inch thick.
	5. Slab Type S-A and S-B: Finish Slab Elevation: Slope slabs to floor drain and gutter, and shall adequately drain regardless of tolerances.
	6. Thickness: Maximum 1/4 inch minus or 1/2 inch plus from thickness shown. Where thickness tolerance will not affect slope, drainage, or slab elevation, thickness tolerance may exceed 1/2 inch plus.

	B. Thickness: Maximum 1/4 inch minus or 1/2 inch plus from thickness shown. Where thickness tolerance will not affect slope, drainage, or slab elevation, thickness tolerance may exceed 1/2 inch plus.

	3.09 BEAM AND COLUMN FINISHES
	A. General: Inject cracks with crack repair epoxy. Patch and repair defective areas.
	B. Match Wall Type:
	1. Repair rock pockets.
	2. Fill air voids.


	3.10 BACKFILL AGAINST WALLS
	A. Do not backfill against walls until concrete has obtained specified 28-day compressive strength.
	B. Place backfill simultaneously on both sides of wall, where required, to prevent differential pressures.

	3.11 FIELD QUALITY CONTROL
	A. General:
	1. Provide adequate facilities for safe storage and proper curing of concrete test cylinders onsite for first 24 hours, and for additional time as may be required before transporting to test lab.
	2. Provide concrete for testing of slump, air content, and for making cylinders from the point of discharge into forms. When concrete is pumped, Samples used shall be taken from discharge end of pump hose.
	3. Evaluation will be in accordance with ACI 301 and Specifications.
	4. Specimens shall be made, cured, and tested in accordance with ASTM C31 and ASTM C39.
	5. Frequency of testing may be changed at discretion of Engineer.
	6. Pumped Concrete: Take concrete samples for slump (ASTM C143) and test cylinders (ASTM C31 and C39) and shrinkage specimens (ASTM C157) at placement (discharge) end of line.
	7. Reject concrete represented by cylinders failing to meet strength and air content specified.

	B. Tolerances:
	1. Walls: Measure and inspect walls for compliance with tolerances specified in Section 03100, Concrete Formwork.
	2. Slab Finish Tolerances and Slope Tolerances:
	a. Floor flatness measurements shall be made day after floor is finished and before shoring is removed to eliminate effects of shrinkage, curing, and deflection.
	b. Support 10-foot long straightedge at each end with steel gauge blocks of thicknesses equal to specified tolerance.
	c. Compliance with designated limits in four of five consecutive measurements is satisfactory, unless defective conditions are observed.


	C. Water Leakage Tests:
	1. Purpose: Determine integrity and watertightness of finished exterior and interior water holding concrete surfaces.
	2. Potable Water Supply Reservoirs: Clean and sterilize prior to conducting test as specified in Section 02519, Disinfection of Water Systems.
	3. Water-Holding Structures:
	a. Perform leakage tests after concrete structure is complete and capable of resisting hydrostatic pressure of water test. Concrete shall have achieved its full design strength.
	b. Perform leakage test before backfill, brick facing, grout topping slab, coatings, or other work that will cover concrete surfaces has begun.
	c. Install temporary bulkheads, cofferdams, and pipe blind flanges, and close valves. Inspect each to see that it provides complete seal.
	d. Fill with water to test level shown, or maximum liquid level if no test level is given. Maintain this level for 72 hours prior to start of test to allow water absorption, structural deflection, and temperature to stabilize.
	e. Measure evaporation and precipitation by floating a partially filled, transparent, calibrated, open top container.
	f. Measure water surface at two points 180 degrees apart when possible where attachments, such as ladders exist, at 24-hour intervals. Using sharp pointed hook gauge and fixed metal measure capable of reading to 1/100 of an inch. Continue test for period o�

	4. Acceptance Criteria:
	a. Volume loss shall not exceed 0.075 percent of contained liquid volume in 24-hour period, correcting for evaporation, precipitation, and settlement.
	b. No damp spots or seepage visible on exposed surfaces. Damp spot is defined as sufficient moisture to be transferred to dry hand upon touching.

	5. Repairs When Test Fails: Dewater structure; fill leaking cracks with crack repair epoxy as specified in Section 03740, Concrete Repair Crack Injection. Patch areas of damp spots previously recorded, and repeat water leakage test in its entirety until th�


	3.12 MANUFACTURER’S SERVICES
	A. Provide the following representative at Site in accordance with Section 01640, Manufacturers’ Services, for installation assistance, inspection, and certification of proper installation for concrete ingredients, mix design, mixing, and placement.
	1. Batch Plant Representative:
	a. Observe how concrete mixes are performing.
	b. Be present during first placement of each type of concrete mix.
	c. Assist with concrete mix design, performance, placement, weather problems, and problems as may occur with concrete mix throughout Project.
	d. Establish control limits on concrete mix designs.

	2. Admixture Manufacturer’s Representative:
	a. Demonstrate special features, product performance, product mixing, testing, and placement or installation for each type of admixture.
	b. Observe how concrete mixes are performing.
	c. Be present during first placement of each type of concrete mix.
	d. Assist with concrete mix design, performance, placement, weather problems, and problems as may occur with concrete mix throughout Project, including instructions for redosing.
	e. Provide equipment for control of concrete redosing for air entrainment or high range water reducing admixture (superplasticizers) at Site to maintain proper slump and air content if so needed.

	3. Bonding Agent Manufacturer’s Representative: Demonstrate product performance, product mixing, and placement.


	3.13 PROTECTION OF INSTALLED WORK
	A. After curing as specified in Section 03370, Concrete Curing, and after applying final floor finish, cover slabs with plywood or particle board or plastic sheeting or other material to keep floor clean and protect it from material and damage due to other�
	B. Repair defective areas and areas damaged by construction.



	03301 REINFORCED CONCRETE
	1 PART 1 GENERAL
	1.01 REFERENCES
	A. The following is a list of standards which may be referenced in this section:
	1. American Concrete Institute (ACI):
	a. 301, Specifications for Structural Concrete for Buildings.
	b. 305R, Hot Weather Concreting.
	c. 306R, Cold Weather Concreting.
	d. 318/318R, Building Code Requirements for Reinforced Concrete.
	e. 347, Formwork for Concrete.

	2. ASTM International (ASTM):
	a. A497, Standard Specification for Steel Welded Wire Fabric, Deformed, for Concrete Reinforcement.
	b. A615, Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.
	c. C31, Standard Practice for Making and Curing Concrete Test Specimens in the Field.
	d. C39, Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens.
	e. C94, Standard Specification for Ready-Mixed Concrete.
	f. C150, Standard Specification for Portland Cement.
	g. C260, Standard Specification for Air-Entraining Admixtures for Concrete.
	h. C309, Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete.
	i. C494, Standard Specification for Chemical Admixtures for Concrete.
	j. C618, Standard Specification for Fly Ash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture in Portland Cement Concrete.
	k. D994, Standard Specification for Preformed Expansion Joint Filler for Concrete (Bituminous Type).

	3. Concrete Reinforcing Steel Institute (CRSI):
	a. Manual of Standard Practice.
	b. Recommended Practice for Placing Reinforcing Bars.



	1.02 SUBMITTALS
	A. Action Submittals:
	1. Reinforcing steel in accordance with CRSI Manual of Standard Practice.
	2. Curing compound data.
	3. Complete data on the concrete mix, including aggregate gradations and admixtures, in accordance with ASTM C94.

	B. Informational Submittals:
	1. Manufacturer’s application instructions for curing compound.
	2. Ready-mix delivery tickets for each truck in accordance with ASTM C94.


	1.03 QUALITY ASSURANCE
	A. Formwork: Unless otherwise specified, follow the recommendations of ACI 347.
	B. Concrete and Reinforcement: Unless otherwise specified, meet the requirements of ACI 301 and ACI 318/318R.
	C. Hot Weather Concreting: Conform to ACI 305R.

	1.04 ENVIRONMENTAL REQUIREMENTS
	A. Do not use curing compound where solvents in the curing compounds are prohibited by state or federal air quality laws. Use only water curing methods.


	2 PART 2 PRODUCTS
	2.01 CONCRETE
	A. Ready-mixed meeting ASTM C94, Option A.
	B. Portland Cement: ASTM C150, Type I or II.
	C. Admixtures:
	1. Air-Entraining: ASTM C260.
	2. Water-Reducing: ASTM C494, Type A or Type D.
	3. Superplasticizers: ASTM C494, Type F or Type G.
	4. Fly Ash: ASTM C618, Class C or Class F.
	5. Color Pigments: Inert mineral or metaloxide pigments, either natural or synthetic; resistant to lime and other alkalies.

	D. Mix Design:
	1. Minimum Allowable 28-day Compressive Field Strength: 4,000 psi when cured and tested in accordance with ASTM C31 and ASTM C39.
	2. Water-cement Ratio: 0.48, maximum.
	3. Cement Content: 540 pounds per cubic yard, minimum.
	4. Coarse Aggregate Size: 1 inch(es) and smaller.
	5. Slump Range: 3 inches to 5 inches.
	6. Air Entrainment: Between 3 and 6 percent by volume. Use 4 percent minimum for concrete placed under requirements of cold weather concreting.
	7. Water Reducers: Use in concrete without plasticizers.
	8. Superplasticizers: Use for structures.

	E. Mixing: Minimum 70 and maximum 270 revolutions of mixing drum. Nonagitating equipment is not allowed.

	2.02 REINFORCING STEEL
	A. Deformed Bars: ASTM A615, Grade 60.
	B. Welded Wire Fabric: ASTM A497.

	2.03 ANCILLARY MATERIALS
	A. Expansion Joint Filler: ASTM D994, 1/2-inch thick, or as shown.
	B. Nonshrink Grout:
	1. Color: To match concrete.
	2. Manufacturers and Products:
	a. Master Builder Co., Cleveland, OH; Master Flow 928.
	b. Euclid Chemical Co., Cleveland, OH; Hi-flow Grout.


	C. Clear Floor Hardener (Surface-Applied): Colorless, aqueous solution of zinc and magnesium fluosilicate with a minimum 2 pounds of crystals per gallon.
	1. Manufacturers:
	a. Master Builders, Co., Cleveland, OH.
	b. Tamms Industries, Inc., Kirkland, IL.
	c. Sonneborn, Minneapolis, MN.




	3 PART 3 EXECUTION
	3.01 FORMWORK
	A. Form Materials:
	1. Use hard plastic finished plywood for exposed areas, and new shiplap or plywood for unexposed areas.
	2. Earth cuts may be used for forming footings.

	B. Form Ties:
	1. Fixed conical or spherical type inserts that remain in contact with forming material and allow for dry packing of form tie holes.
	2. Ties shall withstand pressures and limit deflection of forms to acceptable limits.
	3. Wire ties are not acceptable.

	C. Construction:
	1. In accordance with ACI 347.
	2. Make joints tight to prevent escape of mortar and to avoid formation of fins.
	3. Brace as required to prevent distortion during concrete placement.
	4. On exposed surfaces locate form ties in uniform pattern or as shown.
	5. Construct so ties remain embedded in the wall with no metal within 1 inch of concrete surface when forms, inserts, and tie ends are removed.

	D. Form Removal:
	1. Remove after concrete has attained 28-day strength, or approval is obtained in writing from Engineer.
	2. Remove forms with care to prevent scarring and damaging the surface.
	3. Prior to form removal, provide thermal protection for concrete being placed under the requirements of cold weather concreting.


	3.02 PLACING REINFORCING STEEL
	A. Unless otherwise specified, place reinforcing steel in accordance with CRSI Recommended Practice for Placing Reinforcing Bars.
	B. Splices and Laps:
	1. Top Bars: Horizontal bars placed such that 12 inches of fresh concrete is cast below in single placement.
	2. Horizontal wall bars are considered top bars.
	3. Lap top bars 42 diameters or minimum 24 inches.
	4. Lap all other bars 30 diameters or minimum 18 inches.
	5. Tie splices with 18-gauge annealed wire as specified in CRSI Standard.


	3.03 PLACING CONCRETE
	A. Place concrete in accordance with ACI 301.
	B. Prior to placing concrete, remove water from excavation and debris and foreign material from forms. Check reinforcing steel for proper placement and correct discrepancies.
	C. Before depositing new concrete on old concrete, clean surface using sandblast or bushhammer or other mechanical means to obtain a 1/4-inch rough profile, and pour a cement-sand grout to minimum depth of 1/2 inch over surface. Proportion 1 part cement to�
	D. Place concrete as soon as possible after leaving mixer, without segregation or loss of ingredients, without splashing forms or steel above, and in layers not over 2 feet deep. Place within 1-1/2 hours after adding cement to mix.
	E. Eight feet maximum vertical drop to final placement, when not guided with chutes or other devices to prevent segregation due to impact with reinforcing.

	3.04 COMPACTION
	A. Vibrate concrete as follows:
	1. Apply approved vibrator at points spaced not farther apart than vibrator’s effective radius.
	2. Apply close enough to forms to vibrate surface effectively but not damage form surfaces.
	3. Vibrate until concrete becomes uniformly plastic.
	4. Vibrator must penetrate fresh placed concrete and into previous layer of fresh concrete below.


	3.05 CONSTRUCTION JOINTS
	A. Locate as shown or as approved.
	B. Maximum Spacing between Construction Joints: 40 feet.

	3.06 FINISHING
	A. Floor Slabs and Tops of Walls:
	1. Screed surfaces to true level planes.
	2. After initial water has been absorbed, float with wood float and trowel with steel trowel to smooth finish free from trowel marks.
	3. Do not absorb wet spots with neat cement.

	B. Unexposed Slab Surfaces: Screed to true surface, bull float with wood float, and wood trowel to seal surface.
	C. Tolerances: Floors shall not vary from level or true plane more than 1/4 inch in 10 feet when measured with a straightedge.
	D. Exterior Slabs and Sidewalks:
	1. Bull float with wood float, wood trowel, and lightly trowel with steel trowel.
	2. Finish with broom to obtain nonskid surface.
	3. Finish exposed edges with steel edging tool.
	4. Mark walks transversely at 5-foot intervals, or in pattern shown on Drawings, with jointing tool.


	3.07 FINISHING AND PATCHING FORMED SURFACES
	A. Cut out honeycombed and defective areas.
	B. Cut edges perpendicular to surface at least 1 inch deep. Do not feather edges. Soak area with water for 24 hours.
	C. Patch with shotcrete or low pressure mortar as specified in Section 03720, Vertical and Overhead Concrete Surface Repair Systems.
	D. Finish surfaces to match adjacent concrete.
	E. Keep patches damp for minimum 7 days or spray with curing compound to minimize shrinking.
	F. Fill form tie holes with nonshrink grout.

	3.08 PROTECTION AND CURING
	A. Protect fresh concrete from direct rays of sunlight, drying winds, and wash by rain.
	B. Keep concrete slabs continuously wet for a 7-day period. Intermittent wetting is not acceptable.
	C. Use curing compound only where approved by Engineer. Cure formed surfaces with curing compound applied in accordance with manufacturer’s directions as soon as forms are removed and finishing is completed.
	D. Remove and replace concrete damaged by freezing.

	3.09 FLOOR HARDENER
	A. Use where noted or scheduled.
	B. Follow manufacturer’s application instructions.

	3.10 FIELD TESTS
	A. Evaluation of Concrete Field Strength: In accordance with ACI 318/318R.
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	05500 METAL FABRICATIONS AND CASTINGS
	1 PART 1 GENERAL
	1.1 REFERENCES
	A. The following is a list of standards which may be referenced in this Section:
	1. Aluminum Association, Inc. (AA): Standards, Specifications, and Data.
	2. American National Standards Institute (ANSI):
	a. A14.3, Ladders, Fixed, Safety Requirements.
	b. B1.1, Unified Inch Screw Threads (UN and UNR Thread Form).

	3. American Society for Testing and Materials (ASTM):
	a. A36, Standard Specification for Structural Steel.
	b. A48, Standard Specification for Gray Iron Castings.
	c. A53, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless.
	d. A123, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	e. A153, Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware (R 1987).
	f. A167, Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip.
	g. A193, Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High-Temperature Service.
	h. A194, Standard Specification for Carbon and Alloy Steel Nuts for Bolts for High-Pressure and High-Temperature Service.
	i. A276, Standard Specification for Stainless and Heat-Resisting Steel Bars and Shapes.
	j. A307, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	k. A325, Standard Specification for High-Strength Bolts for Structural Steel Joints.
	l. A385, Standard Practice for Providing High-Quality Zinc Coatings (Hot-Dip) (R 1991).
	m. A395, Standard Specification for Ferritic Ductile Iron Pressure-Retaining Castings for Use at Elevated Temperatures.
	n. A489, Standard Specification for Carbon Steel Eyebolts.
	o. A500, Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes.
	p. A501, Standard Specification for Hot-Formed Welded and Seamless Carbon Steel Structural Tubing.
	q. A525, Standard Specification for General Requirements for Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process.
	r. B209, Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
	s. B308, Standard Specification for Aluminum-Alloy 6061-T6 Standard Structural Shapes.
	t. B429, Standard Specification for Aluminum-Alloy Extruded Structural Pipe and Tube.
	u. C881, Standard Specification for Epoxy-Resin-Base Bonding Systems for Concrete.
	v. D648 E2, Standard Test Method for Deflection Temperature of Plastics Under Flexural Load (R 1988).
	w. D695, Standard Test Method for Compressive Properties of Rigid Plastics.
	x. D746, Standard Test Method for Brittleness Temperature of Plastics and Elastomers by Impact (R 1987).
	y. D1056, Standard Specification for Flexible Cellular Materials-Sponge or Expanded Rubber.
	z. D1505, Standard Test Method for Density of Plastics by the Density-Gradient Technique (R 1990).
	aa. D1525, Standard Test Method for Vicat Softening Temperature of Plastics.
	bb. F436, Standard Specification for Hardened Steel Washers.
	cc. F468, Standard Specification for Nonferrous Nuts for General Use.
	dd. F844, Standard Specification for Washers, Steel, Plain (Flat), Unhardened for General Use.

	4. American Welding Society (AWS):
	a. AWS D1.1, Structural Welding Code-Steel.
	b. AWS D1.2, Structural Welding Code-Aluminum.

	5. Federal Specifications (FS):
	a. QQ-F-461C(1), Floor Plate, Steel, Rolled 5/4/77.
	b. RR-S-001301.



	1.2 DEFINITIONS
	A. Submerged: A location at or below a point 1 foot 6 inches above maximum water surface elevation in water-holding basins and channels.

	1.3 SUBMITTALS
	A. Shop Drawings:
	1. Metal fabrications, including welding and fastener information.
	2. Specific instructions for all phases of installation including hole size, preparation, placement, procedures, and instructions for safe handling of anchoring systems.

	B. Quality Control Submittals:
	1. Vinyl Ester and Epoxy Anchors:
	a. Manufacturer's Certificate of Compliance.
	b. Manufacturer's past project experience data.
	c. Test reports for each batch of vinyl ester or epoxy delivered to site.
	d. Manufacturer's Certificate of Qualification for installers.
	e. Current test data indicating that cured adhesive anchors meet or exceed design loads.

	2. Ladders: Results of load tests.
	3. Welders: Evidence of certification.


	1.4 QUALITY ASSURANCE
	A. Qualifications:
	1. Welders: Certified in accordance with AWS D1.1, Chapter 5.
	2. Vinyl Ester and Epoxy Anchor Manufacturers: Experience on at least three similar projects within the last 3 years.
	3. Vinyl Ester and Epoxy Anchor Installers: Trained and certified by manufacturer.

	B. Regulatory Requirements:
	1. Anchoring Systems:
	a. Current evaluation and acceptance reports by ICBO or other similar code organization.
	b. Acceptable for use in potable water structures by EPA and local health agencies or NSF.


	C. Welding Procedures: Follow the requirements of AWS D1.1 and AWS D1.2.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Preparation for Shipment:
	1. Insofar as practical, factory assemble items specified herein.
	2. Package and clearly tag parts and assemblies that are of necessity shipped unassembled, in a manner that will protect materials from damage, and facilitate identification and field assembly.

	B. Storage of Epoxy Adhesive:
	1. Store epoxy cartridges on pallets or shelving in a covered storage area.
	2. Control temperature above 60 degrees F and dispose of cartridges if shelf life has expired.

	C. Storage of Vinyl Ester Products:
	1. Store components on pallets or shelving in a covered storage area with locking door.
	2. Control temperature within 41 to 77 degrees F and dispose of product if shelf life has expired.



	2 PART 2 PRODUCTS
	2.1 MATERIALS
	A. Unless Otherwise Indicated, Meet the Following Requirements:
	B. Checkered Plates:
	1. Steel: Federal Specification QQ-F-461, Class I, minimum 1/4 inch; galvanize after fabrication.
	2. Aluminum: ASTM B209, Alloy 6061-T6, tread plate, thickness minimum 1/4 inch.

	C. Anchor Bolts: As shown in Fastener Schedule at the end of this Section and as specified in various equipment sections.
	D. Anchor Bolt Sleeves:
	1. High Density Polyethylene Plastic:
	a. Single unit construction with deformed sidewalls such that the concrete and grout lock in place.
	b. The top of the sleeve shall be self-threading to provide adjustment of the threaded anchor bolt projection.
	c. Material requirements:
	1) Plastic: High density polyethylene.
	2) Density: ASTM D1505.
	3) Vicat Softening Point: ASTM D1525.
	4) Brittleness Temperature: ASTM D746.

	d. Manufacturer: Sinco West, Simi Valley, CA.

	2. Fabricated Steel Sleeve: A36 steel.

	E. Antiseizing Lubricant: Lubricant shall contain substantial amounts of molybdenum disulfide, graphite, mica, talc, or copper. Use Loc Tite Co., Permatex.

	2.2 ANCHORING SYSTEMS FOR CURED CONCRETE
	A. Wedge Anchors:
	1. AISI Type 316 stainless steel throughout.
	2. Manufacturers and Products:
	a. ITW Ramset/Red Head, Wood Dale, IL; Trubolt Wedge Anchor.
	b. Hilti, Inc., Tulsa, OK; Kwik-Bolt II Stud Anchor.
	c. Wej-It Corp., Broomfield, CO; Wej-It Anchor Bolt.
	d. Molly Division of Emhart Corp., Temple, PA; Parabolt Concrete Anchor.


	B. Expansion Anchors:
	1. Self-drilling anchors, snap-off type or flush type.
	2. Furnish anchors for use with galvanized bolts.
	3. Nondrilling Anchors: Flush type for use with bolt, or stud type with projecting threaded stud.
	4. Manufacturers and Product:
	a. ITW Ramset/Red Head, Wood Dale, IL; Multi-Set Anchor.
	b. Hilti, Inc., Tulsa, OK; Hilti HDI Drop-In Anchor.


	C. Epoxy Anchors:
	1. Anchor Rod: Stainless steel threaded rod free of grease, oil, or other deleterious material with a 45 degree chisel point.
	2. Epoxy Adhesive:
	a. ASTM C881, Type 1, Grade 3, Class A, B, or C.
	b. Two-component, 100 percent solids, nonsag, paste, insensitive to moisture, designed to be used in adverse freeze/thaw environments and gray in color.
	c. Cure Temperature, Pot Life, and Workability: Compatible for intended use and environmental conditions.

	3. Mixed Epoxy Adhesive: Nonsag paste consistency, with ability to remain in a 1 inch diameter overhead drilled hole without runout, having the following properties:
	a. Slant Shear Strength, ASTM C881, No Failure In Bond Line, Dry/Moist Conditions: 5,000 psi.
	b. Compressive Strength, ASTM D695: 14,000 psi, minimum.
	c. Tensile Strength, ASTM D695: 4,500 psi.
	d. Heat Deflection Temperature, ASTM D648 E2: 135 degrees F, minimum.

	4. Epoxy Adhesive Packaging:
	a. Disposable, self-contained cartridge system capable of dispensing both epoxy components in the proper mixing ratio, and fit into a manually or pneumatically operated caulking gun.
	b. Cartridge Markings: Include manufacturer's name, batch number, mix ratio by volume, product expiration date, ANSI hazard classification, and appropriate ANSI handling precautions.

	5. Manufacturers and Products:
	a. Adhesives Technology Corp.; Anchor-It Fastening Systems, HS 200 Epoxy Resin.
	b. ITW Ramset/Red Head; Epcon Ceramic 6 Epoxy Anchor System.
	c. Covert Operations; CIA Epoxy Anchors with viscosity to suit application.
	d. Rawlplug Co., Inc.; Rawl/Sika Foil Fast Epoxy Injection Gel System.


	D. Adhesive Anchors:
	1. Two-component vinyl ester adhesive, insensitive to moisture, designed to be installed in adverse freeze/thaw environments.
	2. Cure Temperature, Pot Life, and Workability: Compatible for intended use and anticipated environmental conditions.
	3. Container Markings: Include manufacturer's name, product name, batch number, product expiration date, ANSI hazard classification, and appropriate ANSI handling precautions.
	4. Anchor Rods: Stainless steel threaded rods, sized by adhesive manufacturer for design loads required and adhesive system used.
	5. Manufacturer and Product: Hilti, Inc.; HIT Doweling Anchor System (HIT C-100).


	1.1 ACCESS COVERS
	A. Doors:
	1. Exterior type waterproof aluminum single- or double-leaf.
	1. Component Fabrication:
	a. Access Door Leaf(s): H-20 rated with 1/4 inch diamond pattern plate and reinforcing on underside to withstand a live load equal to AASHTO H20 requirements with a maximum deflection of 1/150th of the span.
	a. Channel Frame: 1/4 inch with full anchor flange around perimeter.
	a. Equip door(s) with heavy stainless steel hinges with stainless steel pins.
	a. Hinges:
	1) Through-bolt to cover with tamper-proof stainless steel bolts or “lock bolts” to resist vandalism.
	1) Through-bolted to frame with stainless steel bolts and fiber locknuts.

	a. Equip doors with fully enclosed and lubricated compression springs with lower enclosing telescopic tube locked into supporting “boot” firmly attached to frame to retard downward motion of door leaves or corrosion-resistant stainless steel gas springs de�
	a. Equip doors with hold-open arm with positive locking device with conveniently positioned release handle for easy and controlled closing.
	a. Equip doors with recessed staple/hasp for padlock.
	a. Furnish stainless steel snap lock mounted on bottom of leaf with removable topside handle and socket recessed in cover and provided with threaded plug for flush surface with handle removed.
	a. Locate 1-1/2 inch drainage coupling in front right corner of channel frame.
	a. Hardware: Type 316 stainless steel.

	1. Aluminum Finish: Mill finish with bituminous coating applied to surfaces in contact with concrete.
	1. Reinforced for H-20 wheel loading.
	1. Manufacturers:
	a. Bilco Co., New Haven, CT.
	a. Thompson Fabricating Co., Birmingham, AL.
	a. Halliday Products, Orlando, FL.


	A. Heavy-Duty Cast Iron Slab Type Manhole Frame and Lid:
	1. To be used where vault or well access is located in areas subject to vehicular travel.
	1. Frame and cover shall have an H-20 wheel load rating.
	1. Slab type manhole frame and lid with flush, waterproof lift handles, and solid bronze Type R butt hinges.
	1. Covers shall lock in the fully opened position.
	1. ASTM A48, Class 35 cast iron.
	1. Manufacturers:
	a. Neenah Foundry Co., Series R663.
	a. US Foundry Co.

	1. Frames and lids shall be rectangular and sized as shown on the drawings.



	3 part 3 execution
	3.1 FABRICATION
	A. General:
	1. Finish exposed surfaces smooth, sharp, and to well-defined lines.
	2. Furnish necessary rabbets, lugs, and brackets so work can be assembled in neat, substantial manner.
	3. Conceal fastenings where practical; where exposed, flush countersink.
	4. Drill metalwork and countersink holes as required for attaching hardware or other materials.
	5. Round sharp edges to small uniform radius. Grind burrs, jagged edges, and surface defects smooth.
	6. Material Thinner than 1/8 Inch: Either galvanize before fabrication in accordance with ASTM A525, Coating Designation G210, or after fabrication in accordance with ASTM A123, except the weight of zinc coating shall average minimum 1.2 ounces per square �

	B. Aluminum:
	1. Fabricate in accordance with the Aluminum Association Standards and manufacturers' recommendations as approved.
	2. Grind smooth sheared edges exposed in finished work.


	3.2 WELDING
	A. Steel:
	1. Meet requirements of AWS D1.1 for techniques of welding employed, appearance, quality of welds made, and the methods of correcting defective work.
	2. Meet visual acceptance standards of AWS D1.1, paragraph 8.15.1.
	3. Complete welding before applying finish.

	B. Aluminum: Meet requirements of AWS D1.2.

	3.3 INSTALLATION OF METAL FABRICATIONS
	A. General:
	1. Install metal fabrications plumb or level, accurately fitted, free from distortion or defects.
	2. Install rigid, substantial, and neat in appearance.
	3. Erect steel in accordance with applicable portions of AISC Code of Standard Practice, except as modified.
	4. Install manufactured products in accordance with manufacturer's recommendations.
	5. Allow for erection loads, and for sufficient temporary bracing to maintain true alignment until completion of erection and installation of permanent attachments.
	6. Field weld components indicated.
	7. Perform field welding in accordance with AWS D1.1.
	8. Obtain ENGINEER approval prior to site cutting or making adjustments not scheduled.
	9. After erection, apply prime or galvanize coating to welds, abrasions, and surfaces not in contact with concrete.

	B. Erection Tolerances:
	1. Maximum Offset from True Alignment: 1/4 inch.

	C. Aluminum:
	1. Erection: In accordance with the Aluminum Association specifications.
	2. Do not remove mill markings from concealed surfaces.
	3. Remove inked or painted identification marks on exposed surfaces not otherwise coated after installed material has been inspected and approved.

	D. Pipe Sleeves:
	1. Provide where pipes pass through concrete or masonry.
	2. Holes drilled with a rotary drill may be provided in lieu of sleeves in existing walls.
	3. Provide a center flange for water stoppage on sleeves in exterior or water-bearing walls.
	4. Provide a rubber caulking sealant or a modular mechanical unit to form a watertight seal in the annular space between pipes and sleeves.


	3.4 ANCHOR BOLTS
	A. Accurately locate and hold anchor bolts in place with templates at the time concrete is placed.
	B. Use sleeves for location adjustment and provide two nuts and one washer per bolt of same material as bolt. Minimum bolt size: 1/2 inch diameter by 12 inches long, unless otherwise shown.

	3.5 ANCHORING SYSTEMS FOR CONCRETE
	A. Begin installation only after concrete or masonry receiving anchors have attained design strength.
	B. Do not install an anchor closer than six times its diameter to either an edge of concrete or masonry, or to another anchor, unless specifically shown otherwise.
	C. Install in accordance with manufacturer's specific quality control submittal instructions. Hole diameters are critical to installation, use only drills recommended by anchor manufacturer. Follow manufacturer's safe handling instructions.
	D. Epoxy or Adhesive Anchors: Do not install when temperature of concrete is below 40 degrees F or above 100 degrees F, unless stated otherwise in manufacturer's written instructions.
	E. Follow specific manufacturer safe handling practices when handling and installing concrete anchors.

	1.1 ACCESS COVERS
	A. Accurately position prior to placing concrete, such that covers are flush with floor surface.
	A. Protect from damage resulting from concrete placement. Thoroughly clean exposed surfaces of concrete spillage to obtain a clean, uniform appearance.
	A. Sidewalk Door:
	1. Install in accordance with manufacturer's instructions.
	1. Doors shall operate to satisfaction of Engineer.


	3.6 ELECTROLYTIC PROTECTION
	A. Aluminum:
	1. Solvent clean and prime the surfaces in accordance with manufacturer’s instructions.
	2. Where in contact with dissimilar metals, or embedded in masonry or concrete, protect surfaces with 1 coat, 10 MDFT of bituminous paint.
	3. Allow paint to dry before installation of the material.
	4. Protect painted surfaces during installation.
	5. Should coating become marred, prepare and touch up in accordance with paint manufacturer's written instructions.


	3.7 MANUFACTURERS' SERVICES
	A. Epoxy and Vinyl Ester Anchors: Conduct site training of installation personnel for safe and proper installation, handling, and storage of epoxy or vinyl ester adhesive system. Notify ENGINEER of time and place for sessions.

	3.8 FASTENER SCHEDULE
	A. Provide Fasteners as Follows:
	B. Antiseizing Lubricant: Use on all stainless steel threads.
	C. Do not use epoxy anchors to support fire-resistive construction or where ambient temperature will exceed 120 degrees F.



	15100 VALVES AND OPERATORS
	1 PART 1 GENERAL
	1.01 SUBMITTALS
	A. Shop Drawings:
	1. Product data sheets for make and model.
	2. Complete catalog information, descriptive literature, Specifications, and identification of materials of construction.



	2 PART 2 PRODUCTS
	2.01 GENERAL
	A. Valve to include operator, actuator, handwheel, chain wheel, extension stem, floor stand, worm and gear operator, operating nut, chain, wrench, and accessories as appropriate and as shown on the Drawings for a complete operation.
	B. Valve to be suitable for intended service. Renewable parts not to be of a lower quality than specified.
	C. Valve same size as adjoining pipe.
	D. Valve ends to suit adjacent piping.
	E. Size operator to operate valve for the full range of pressures and velocities.
	F. Valve to open by turning counterclockwise.
	G. Factory mount operator, actuator, and accessories.

	2.02 MATERIALS
	A. Brass and bronze valve components and accessories that have surfaces in contact with water to be alloys containing less than 16 percent zinc and 2 percent aluminum.
	B. Approved Alloys Are of the Following ASTM Designations:
	1. B61, B62, B98 (Alloy UNS No. C65100, C65500, or C66100), B139 (Alloy UNS No. C51000), B584 (Alloy UNS No. C90300 or C94700), B164, B194, and B127.
	2. Stainless steel Alloy 18-8 may be substituted for bronze.


	2.03 FACTORY FINISHING
	A. Epoxy Lining and Coating: In accordance with manufacturer’s instructions for on-site soil and groundwater conditions and Section 02502, Ductile Iron Pipe and Fittings.
	B. Exposed Valves:
	1. In accordance with manufacturer’s instructions for onsite soil and groundwater conditions.
	2. Safety isolation valves and lockout valves with handles, handwheels, or chain wheels “safety yellow.”


	2.04 VALVES
	A. Gate Valves:
	1. All valves, unless otherwise specified, shall be the product of one manufacturer.
	1. Gate valves shall be resilient seat gate valves for 150 psi minimum working pressure, conforming to AWWA C515 or C509.
	a. The gate valves shall have a high strength, bronze, nonrising stem.
	a. Valves shall have neoprene, Buna-N or equal, but not natural rubber, O-ring stem seals and be of a design that allows replacement of the O-rings while the valve is in service under pressure.
	a. Operating nuts shall be AWWA 2-inch square with skirts and open by turning the nut counter clockwise.
	a. Valve body, bonnet, and gate shall be ductile iron conforming to ASTM A536. Shell thickness of body and bonnet components shall conform to Table 2, Section 4.4 of AWWA C509 or C515.

	1. Valve body and bonnet shall be coated on all interior and exterior surfaces with a two-part epoxy conforming to the requirements of AWWA C550. Coating shall be suitable for potable water service.
	1. Gates shall be covered with rubber over all interior and exterior ferrous surfaces. Rubber shall be securely bonded to the gate body including the part that houses the stem nut.
	1. Direct-buried gate valves shall be polyethylene encased and shall have Type 304 stainless steel bonnet bolts.
	1. Gate valves shall be as manufactured by American Flow Control Series 2500, Mueller Series 2360 and 2361; or Clow/Kennedy.
	1. Tapping valves shall conform to these specifications. Tapping sleeves shall be in accordance with the provisions of Section 02500, Conveyance Piping – General. Tapping valves shall be mounted in a horizontal position. Tapping valves shall be compatible �

	A. Ball Valves:
	1. Ball Valve 2 Inches and Smaller for General Water and Air Service: All-bronze, three-piece body type, screwed ends, full bore ports, Teflon seat, blowout-proof stem, hand lever operator, rated 150 psi SWP, 400-pound WOG minimum.
	a. Manufacturers and Products:
	1) Nibco, Inc.; T-595-Y.
	1) Grinnell Supply Sales Co.; Figure 3810.



	A. Plug Valves:
	1. All valves, unless otherwise specified, shall be the product of one manufacturer.
	1. Eccentric Valve 3 Inches through 12 Inches:
	a. Nonlubricated type rated 175 psig CWP.
	a. Drip-tight shutoff with pressure from either direction. Valves will be rejected if they are delivered to the site with no indication that they meet this requirement.
	a. Cast iron body with flanged ends or grooved ends in accordance with AWWA C606 for rigid joints, mechanical joint ends for buried valve.
	a. Plug shall be cast iron with round or rectangular port or no less than 80 percent of the connecting pipe area and coated with Buna-N or Hycar.
	a. Seats shall be welded nickel.
	a. Stem bearing shall be self-lubricating stainless steel, bronze or reinforced Teflon.
	a. Stem seal shall consist of multiple V-rings, U-cups, or O-rings of nitrile rubber with grit seals on stem.
	a. For buried service, provide external epoxy coating.
	a. For wastewater service, valves shall be lined with a two-part epoxy in accordance with AWWA C550.
	a. Valve 3 through 4 inches with wrench lever manual operator.
	a. Valve 6 through 12 inches with totally enclosed, geared, manual operator with handwheel, 2-inch nut, or chain wheel.
	1) Size operator for 1.5 times the maximum operating shutoff pressure differential for direct or reverse pressure, whichever is greater.
	1) For buried service, provide completely sealed operator filled with heavy lubricant.

	a. Manufacturer and Products: DeZurik; Series PEC, Milliken Millcentric Figure No. 600/601, Clow, or Val-matic Camcentric.

	1. Eccentric Valve 14 Inches through 20 Inches:
	a. Nonlubricated type rated 150 psig CWP.
	a. Driptight shutoff with pressure from either direction. Valves will be rejected if they are delivered to the site with no indication that they meet this requirement.
	a. Cast iron body with flanged ends or grooved ends in accordance with AWWA C606 for rigid joints, mechanical joint ends for buried valve.
	a. Plug shall be cast iron with round or rectangular port or no less than 80 percent of the connecting pipe area and coated with Buna-N or Hycar.
	a. Seats shall be welded nickel.
	a. Stem bearing shall be self-lubricating stainless steel, bronze, or reinforced Teflon.
	a. Stem seal shall consist of multiple V-rings, U-cups, or O-rings of nitrile rubber with grit seals on stem.
	a. For buried service, provide external epoxy coating.
	a. For wastewater service, valves shall be lined with a two-part epoxy in accordance with AWWA C550.
	a. Totally enclosed, geared, manual operator with handwheel, 2-inch nut, or chain wheel.
	1) Size operator for 1.5 times the maximum operating shutoff pressure differential for direct or reverse pressure, whichever is greater.
	1) For buried service, provide completely sealed operator filled with heavy lubricant.

	a. Manufacturer and Products: DeZurik; Series PEC, Milliken Millcentric Figure No. 600/601, Clow, or Val-matic Camcentric.

	1. Eccentric Valve 24 Inches through 48 Inches:
	a. Nonlubricated type rated 150 psig CWP.
	a. Driptight shutoff with pressure from either direction. Valves will be rejected if they are delivered to the site with no indication that they meet this requirement.
	a. Cast iron body with flanged ends or grooved ends in accordance with AWWA C606 for rigid joints, mechanical joint ends for buried valve.
	a. Plug shall be cast iron with round or rectangular port or no less than 80 percent of the connecting pipe area and coated with Buna-N or Hycar.
	a. Seats shall be welded nickel.
	a. Stem bearing shall be self-lubricating stainless steel, bronze or reinforced Teflon.
	a. Stem seal shall consist of multiple V-rings, U-cups, or O-rings of nitrile rubber with grit seals on stem.
	a. For buried service, provide external epoxy coating.
	a. For wastewater service, valves shall be lined with a two-part epoxy in accordance with AWWA C550.
	a. Totally enclosed, geared, manual operator with handwheel, 2-inch nut, or chain wheel.
	1) Size operator for 1.5 times the maximum operating shutoff pressure differential for direct or reverse pressure, whichever is greater.
	1) For buried service, provide completely sealed operator filled with heavy lubricant.

	a. Manufacturer and Products: DeZurik; Series PEC, Pratt Ballmatic, Milliken Millcentric Figure No. 600/601, Clow, or Val-matic Camcentric.


	A. Butterfly Valves:
	1. General:
	a. All valves, unless otherwise specified, shall be the product of one manufacturer.
	b. Valves shall meet the requirements or AWWA C504 except as modified herein.
	c. Valves shall be Class 150B.
	d. Valves shall be flanged, short-body design for exposed service and mechanical joint design for buried service with joints as described in Section 02500, Conveyance Piping - General.
	e. Actual port diameter shall not be less than 1 inch smaller than the nominal pipe size.
	f. Valves shall be equipped with an adjustable, mechanical limiting device in the operator to prevent over travel of the disc in the open and closed position. Disc position stops in the valve body are not permitted.
	g. Valves shall be lined with a two-part epoxy in accordance with AWWA C550. Coating shall be suitable for potable water service.

	2. Valve bodies shall be constructed of ASTM B126 Class B cast iron and shall have two integrally cast trunnions for shaft bearings.
	3. Valve Seats:
	a. Shall be field adjustable around the full circumference of the body without interruption of flow for all valves 24 inches and larger.
	b. Seats may be incorporated into the valve body or valve disc.
	c. Seats shall be replaceable without dismantling the operator, disc or shaft and without removing the valve from the line.
	d. Valve seats shall be Buna-N unless otherwise specified.
	e. Seats bond shall be tested at 75 pounds in accordance with ASTM D429, Method B for valves 20 inches and smaller. For valves larger than 20 inches, seats shall be retained in the body by mechanical means without retaining rings, segments, screws or hardw�

	4. Bearings:
	a. Valve bearings shall be the sleeve type.
	1) 100 percent nylon or Teflon for valves 20 inches and smaller.
	2) Bearings shall be Teflon with fiberglass backing for valves 24 inches and larger.

	b. Bearings shall be self-lubricating and bearing load shall not exceed 1/5 of the compressive strength of the bearing or shaft material.

	5. Valve Discs:
	a. Discs shall operate through a 90-degree angle from fully closed to fully open.
	b. Valve discs shall be cast iron alloy ASTM A436 Type 1, ASTM A48 or ASTM A126 for valves 20 inches and smaller and ASTM A48 cast iron or ASTM A536 ductile iron for valves 24 inches and larger.
	c. Valve discs shall have a Type 316 stainless steel seating edge and shall not have any hollow chambers.

	6. Shafts and Seals:
	a. Valve shafts shall be Type 316 stainless steel meeting the minimum requirements of AWWA C504.
	b. Valve shafts shall be one piece for valves 20 inches and smaller and two piece for valves 24 inches and larger.
	c. Shaft seals shall be self-compensating, split V type and shall be adjustable and replaceable without removing the operator and/or the shaft, except for buried applications.
	d. Shaft seals shall be Buna-N unless otherwise specified.

	1. Valves for buried service shall be totally enclosed, fully gasketed, grease packed and designed to operate indefinitely when submerged under a minimum 20 feet of water.
	7. Manufacturers: Henry Pratt – Groundhog, Valmatic – American BFV, Mueller Lineseal III, Pratt - Groundhog, or Dezurik – BAW.

	A. Check Valves:
	1. Swing Check Valve 2-1/2 Inches through 12 Inches: Flanged end, cast iron body, bronze mounted swing type, solid bronze hinges, stainless steel hinge shaft, outside lever and spring, rated 125-pound SWP, 200-pound WOG.  Check valves shall meet requiremen�
	a. Manufacturers and Products:
	1) GA Series 250 Swing Check
	1) Milliken Swing Check.
	1) American Flow Control Series 50SC or 600

	a. Valves shall be lined with a two-part epoxy in accordance with AWWA C550.

	1. Resilient Seat Check Valve 2-1/2 Inches through 16 Inches: Flanged end, cast iron body and bonnet, rubber-encapsulated, DI  or steel disc, rated 125-pound SWP, 200 pound WOG. Check valves shall meet requirements of AWWA C508.
	a. Manufacturers and Products:
	1) American Flow Control Series 2100.
	1) Milliken Flex Check.
	1) Val-Matic Swingflex.

	a. Valves shall be lined with a two-part epoxy in accordance with AWWA C550

	1. Type V642 Reduced Pressure Backflow Preventer: Two check valves, independent relief between the valves; testing cock, in accordance with AWWA C511, rated 175-pound CWP, meets requirements of USC Cross Connection Control Laboratory.
	a. Manufacturers and Products:
	1) FEBCO; Model 825Y, 825YD.
	1) Hersey; Model FRP II, 6CM.



	A. Self-Contained Automatic Valves:
	1. Sewage Air and Vacuum Release Valve:
	a. Combination valve, suitable for sewer service, automatically exhausts air during the filling of a system and allows air to re-enter during draining or when vacuum occurs.
	a. Rated 150 psi working pressure and built with a special short body, and have cast iron, ductile iron, or semi-steel body, covers with stainless steel float and trim.
	a. Sewage air and vacuum valve to be fitted with blowoff valve, quick disconnect couplings, and a minimum 6 feet of hose to permit backflushing after installation without dismantling valve.
	a. Provide with service saddle on main and ball corporation stop (Ford FB500 style; or equal).
	a. Size as shown on the Drawings or 2 inches minimum.
	a. Manufacturers and Products:
	1) International Valve Marketing, Inc., (Vent-O-Mat - Series RGX).
	1) APCO Valve and Primer Corp – 440 Series; or equal.
	1) Val-Matic Series 301A-308.


	1. Water Air and Vacuum Release Valve:
	a. Single body, combination valve suitable for water service, automatically exhausts air during the filling of a system and allows air to re-enter during draining or when vacuum occurs.
	a. Rated 150 psi working pressure and built with a special short body, and have cast iron, ductile iron, or semi-steel body, covers with stainless steel float and trim.
	a. Provide with service saddle on main and ball corporation stop (Ford FB500 style; or equal).
	a. Size as shown on the Drawings, or 2 inches minimum.
	a. Manufacturers and Products:
	1) International Valve Marketing, Inc., (Vent-O-Mat - Series RBX).
	1) APCO Valve and Primer Corp. - 140C Series; or equal.
	1) Val-Matic Series 100S-170.




	2.05 OPERATORS AND ACTUATORS
	A. Refer to specification Section MX05WG551S, Three Phase Electric Actuator.
	A. Manual Operator:
	1. General:
	a. Operator force not to exceed 40 pounds under any operating condition, including initial breakaway. Gear reduction operator when force exceeds 40 pounds.
	a. Operator self-locking type or equipped with self-locking device.
	a. Position indicator on quarter-turn valves.
	a. Worm and gear operators one-piece design worm-gears of gear bronze material. Worm hardened alloy steel with thread ground and polished. Traveling nut type operators threader steel reach rods with internally threaded bronze or ductile iron nut.

	1. Exposed Operator:
	a. Galvanized and painted handwheels.
	a. Lever operators allowed on quarter-turn valves 8 inches and smaller.
	a. Cranks on gear type operators.
	a. Valve handles to take a padlock, and wheels a chain and padlock.

	1. Buried Operator:
	a. Buried service operators on valves larger than 2-1/2 inches shall have a 2-inch AWWA operating nut. Buried operators on valves 2 inches and smaller shall have cross handle for operation by forked key. Enclose moving parts of valve and operator in housin�
	a. Design buried service operators for quarter-turn valves to withstand 450 foot-pounds of input torque at the FULLY OPEN or FULLY CLOSED positions, grease packed and gasketed to withstand a submersion in water to 10 psi.
	a. Buried valves shall have extension stems, bonnets, and valve boxes.



	1.01 ACCESSORIES
	A. Cast Iron Valve Box: Designed for traffic loads, sliding type, with minimum of 6-inch ID shaft.
	1. Box: Cast iron with minimum depth of 9 inches.
	1. Lid: Cast iron.
	a. Minimum depth 3 inches.
	a. Marked SEWER or WATER, as appropriate.
	a. Turn to retain with locking bolt.

	1. Extensions: cast iron.
	a. O-ring seal between sections.
	a. Self-centering alignment ring.

	1. American Flow Control Trench Adaptor or equal.

	A. Provide service saddles and fittings in accordance with Section 02518, Water Connections, for ARV’s.


	3 PART 3 EXECUTION
	3.01 INSTALLATION
	A. Flange Ends:
	1. Flanged valve boltholes shall straddle vertical centerline of pipe.
	2. Clean flanged faces, insert gasket and bolts, and tighten nuts progressively and uniformly.

	B. Screwed Ends:
	1. Clean threads by wire brushing or swabbing.
	2. Apply joint compound.

	C. Valve Orientation:
	1. Install operating stem vertical when valve is installed in horizontal runs of pipe having centerline elevations 4 feet 6 inches or less above finished floor, unless otherwise shown.
	2. Install operating stem horizontal in horizontal runs of pipe having centerline elevations between 4 feet 6 inches and 6 feet 9 inches above finish floor, unless otherwise shown.
	3. Orient butterfly valve shaft so that unbalanced flows or eddies are equally divided to each half of the disc, i.e., shaft is in the plane of rotation of the eddy.
	4. If no plug valve seat position is shown, locate as follows:
	a. Horizontal Flow: The flow shall produce an “unseating” pressure, and the plug shall open into the top half of valve.
	b. Vertical Flow: Install seat in the highest portion of the valve.


	D. Install a line size ball valve and union upstream of each solenoid valve, in-line flow switch, or other in-line electrical device, excluding magnetic flowmeters, for isolation during maintenance.
	E. Locate valve to provide accessibility for control and maintenance. Install access doors in finished walls and plaster ceilings for valve access.
	F. Extension Stem for Operator: Where the depth of the valve is such that its centerline is more than 3 feet below grade, furnish an operating extension stem with 2-inch operating nut to bring the operating nut to a point 6 inches below the surface of the �
	G. Torque Tube: Where operator for quarter-turn valve is located on floor stand, furnish extension stem torque tube of a type properly sized for maximum torque capacity of the valve.

	3.02 TESTS AND INSPECTION
	A. Valve may be either tested while testing pipelines, or as a separate step.
	B. Test that valves open and close smoothly with operating pressure on one side and atmospheric pressure on the other, in both directions for two-way valve and applications.
	C. Inspect air and vacuum valves as pipe is being filled to verify venting and seating is fully functional.
	D. Count and record number of turns to open and close valve; account for any discrepancies with manufacturer's data.
	E. Set, verify, and record set pressures for all relief and regulating valves.
	F. Test hydrostatic relief valve seating; record leakage. Adjust and retest to maximum leakage of 0.1 gpm per foot of seat periphery.



	16010 Elec Gen Req_Revised20140415
	16150 Motors
	16470 Panel Boards
	END OF SECTION 16470

	16950 Electrical Testing
	PART 1 -  GENERAL
	1.1 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing laboratory (NR
	1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association to supervise on-site testing specified in Part 3.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with UL 467 for grounding and bonding materials and equipment.

	1.2 SUBMITTALS
	A. Administrative Submittals:  Submit 10 days prior to performing inspections or tests:
	1. Schedule for performing inspection and tests.
	2. List of references to be used for each test.
	3. Sample copy of equipment, materials specifications and forms.
	4. Sample copy of individual device test form.
	5. Sample copy of individual system test form.

	B. Quality Control Submittals:  Submit within 30 days after completion of test:
	1. Test or inspection reports and certificates for each electrical item tested.
	C. Contract Closeout Submittals:
	1. Operation and maintenance data.
	2. After test or inspection reports and certificates have been reviewed by the ENGINEER and returned, insert a copy of each in the operation and maintenance manual.


	1.3 SEQUENCING AND SCHEDULING
	A. Perform inspection and electrical tests after equipment has been installed.
	B. Perform tests with apparatus de-energized whenever feasible.
	C. Inspection and electrical tests on energized equipment shall be:
	1. Scheduled with the ENGINEER and OWNER prior to de-energization.
	2. Notify ENGINEER and OWNER at least 24 hours prior to performing tests on electrical equipment.
	3. Schedule and coordinate all required manufacturer's representatives.

	1.4 SPECIFIC TESTS
	A. Conductors 600 volts or less:
	1. Perform insulation resistance testing of all power circuits below 600 volts with a 1000 Volt Megger.
	2. Prepare a written test report of the results and submit to Engineer prior to final inspection.
	3. Minimum acceptable value for insulation resistance is 1 megohm.
	4. Disconnect equipment that might be damaged by this test.  Perform tests with all other equipment connected to the circuit.
	5. As part of final completion, and before schedule for substantial completion, contractor shall test all panels’ feeder connections, incoming main feed locks, splices, and connections with infrared temperature sensing device to ensure all materials are no�
	B. Grounding systems
	1. Fall-of-Potential Test:
	a. In accordance with IEEE 81, Section 8.2.1.5 for the measurement of the main systems ground resistance.
	b. Main ground electrode system resistance to ground to be no greater than 5 ohms.
	2. Two-Point Direct Method Test:
	a. In accordance with IEEE 81, Section 8.2.1.1 for measurement of ground resistance between main ground system, equipment frames, and system neutral and derived neutral points.
	b. Equipment ground resistance shall not exceed main grounding resistance by 0.50 ohm.
	3. Control wiring test:
	a. Apply secondary voltage to control power and potential circuits.
	b. Check voltage levels at each point on terminal boards and each device terminal.
	c. Insulation resistance test at 1,000 volts dc on control wiring except that connected to solid state components.  Insulation resistance to be 1 megohm minimum.

	4. Operational test by initiating control devices to affect proper operation.
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	260519 Low Voltage
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.
	3. Sleeves and sleeve seals for cables.

	B. Related Sections include the following:
	1. Division 26 Section "Medium-Voltage Cables" for single-conductor and multi-conductor cables, cable splices, and terminations for electrical distribution systems with 2001 to 35,000 V.
	2. Division 26 Section "Under-carpet Electrical Power Cables" for flat cables for under-carpet installations.
	3. Division 27 Section "Communications Horizontal Cabling" for cabling used for voice and data circuits.


	1.3 DEFINITIONS
	A. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	B. NBR:  Acrylonitrile-butadiene rubber.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Qualification Data:  For testing agency.
	C. Field quality-control test reports.

	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing laboratory (NR
	1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association or the National Institute for Certification in Engineering Technologies to supervise on-site testing specified in Part 3.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.

	1.6 COORDINATION
	A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. 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:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Alcan Products Corporation; Alcan Cable Division.
	2. American Insulated Wire Corp.; a Leviton Company.
	3. General Cable Corporation.
	4. Senator Wire & Cable Company.
	5. Southwire Company.

	C. Copper Conductors:  Comply with NEMA WC 70.
	D. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN XHHW.

	2.2 CONNECTORS AND SPLICES
	A. 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:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc.
	2. Hubbell Power Systems, Inc.
	3. O-Z/Gedney; EGS Electrical Group LLC.
	4. 3M; Electrical Products Division.
	5. Tyco Electronics Corp.

	C. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.

	2.3 SLEEVES FOR CABLES
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 1T0.052- or 0.138-inch1T4T (1.3- or 3.5-mm)4T thickness as indicated and of length to suit application.
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."

	2.4 SLEEVE SEALS
	A. 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:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	C. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	1. Advance Products & Systems, Inc.
	2. Calpico, Inc.
	3. Metraflex Co.
	4. Pipeline Seal and Insulator, Inc.

	D. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and cable.
	1. Sealing Elements:  EPDM NBR interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	2. Pressure Plates:  Carbon steel.  Include two for each sealing element.
	3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length required to secure pressure plates to sealing elements.  Include one for each sealing element.



	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

	3.2 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."
	F. Identify and color-code conductors and cables according to Division 26 Section "Identification for Electrical Systems."

	3.3 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.
	B. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors.

	C. Wiring at Outlets:  Install conductor at each outlet, with at least 1T12 inches1T4T (300 mm)4T of slack.

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency: City will engage a qualified testing agency to perform tests and inspections and prepare test reports.
	B. Perform tests and inspections and prepare test reports.
	C. Tests and Inspections:
	1. After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors, and conductors feeding the critical equipment and services for compliance with requirements.
	2. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification.  Certify compliance with test parameters.
	3. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each splice in cables and conductors No. 3 AWG and larger.  Remove box and equipment covers so splices are accessible to port�
	a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each splice 11 months after date of Substantial Completion.
	b. Instrument:  Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.
	c. Record of Infrared Scanning:  Prepare a certified report that identifies splices checked and that describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	D. Test Reports:  Prepare a written report to record the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	E. Remove and replace malfunctioning units and retest as specified above.



	260526 Grounding
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes methods and materials for grounding systems and equipment.
	1. Overhead-lines grounding.
	2. Underground distribution grounding.
	3. Common ground bonding with lightning protection system.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Other Informational Submittals:  Plans showing dimensioned as-built locations of grounding features specified in Part 3 "Field Quality Control" Article, including the following:
	1. Test wells.
	2. Ground rods.
	3. Ground rings.
	4. Grounding arrangements and connections for separately derived systems.
	5. Grounding for sensitive electronic equipment.

	C. Qualification Data:  For testing agency and testing agency's field supervisor.
	D. Field quality-control test reports.
	E. Operation and Maintenance Data:  For grounding to include the following in emergency, operation, and maintenance manuals:
	1. Instructions for periodic testing and inspection of grounding features at grounding connections for separately derived systems based on NFPA 70B.
	a. Tests shall be to determine if ground resistance or impedance values remain within specified maximums, and instructions shall recommend corrective action if they do not.
	b. Include recommended testing intervals.



	1.4 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing laboratory (NR�
	1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association to supervise on-site testing specified in Part 3.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS
	A. Insulated Conductors:  Copper] wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors:  ASTM B 3.
	2. Stranded Conductors:  ASTM B 8.
	3. Tinned Conductors:  ASTM B 33.
	4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1T1/4 inch1T4T (6 mm)4T in diameter.
	5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
	6. Bonding Jumper:  Copper tape, braided conductors, terminated with copper ferrules; 1T1-5/8 inches1T4T (41 mm)4T wide and 1T1/16 inch1T4T (1.6 mm)4T thick.
	7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors, terminated with copper ferrules; 1T1-5/8 inches1T4T (41 mm)4T wide and 1T1/16 inch1T4T (1.6 mm)4T thick.

	C. Bare Grounding Conductor and Conductor Protector for Wood Poles:
	1. No. 4 AWG minimum, soft-drawn copper.
	2. Conductor Protector:  Half-round PVC or wood molding.  If wood, use pressure-treated fir or cypress or cedar.

	D. Grounding Bus:  Rectangular bars of annealed copper, 1T1/4 by 2 inches1T4T (6 by 50 mm)4T in cross section, unless otherwise indicated; with insulators.

	2.2 CONNECTORS
	A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having jurisdiction for applications in which used, and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, with at least two bolts.
	1. Pipe Connectors:  Clamp type, sized for pipe.

	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.

	2.3 GROUNDING ELECTRODES
	A. Ground Rods:  Copper-clad 1T3/4 inch by10 feet1T4T (19 mm by 3 m)4T in diameter.
	B. Chemical-Enhanced Grounding Electrodes:  Copper tube, straight or L-shaped, charged with nonhazardous electrolytic chemical salts.
	1. Termination:  Factory-attached No. 4/0 AWG bare conductor at least 1T48 inches1T4T (1200 mm)4T long.
	2. Backfill Material:  Electrode manufacturer's recommended material.



	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger, unless otherwise indicated.
	B. Underground Grounding Conductors:  Install bare copper conductor, No. 2/0 AWG minimum.
	1. Bury at least 1T24 inches1T4T (600 mm)4T below grade.
	2. Duct-Bank Grounding Conductor:  Bury 1T12 inches1T4T (300 mm)4T above duct bank when indicated as part of duct-bank installation.

	C. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow stripe.  On feeders with isolated ground, identify grounding conductor where visible to normal inspection, with alternating bands of green and yellow tape, with at least thr�
	D. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms housing service equipment, and elsewhere as indicated.
	1. Install bus on insulated spacers 1T1 inch1T4T (25 mm)4T, minimum, from wall 1T6 inches1T4T (150 mm)4T above finished floor, unless otherwise indicated.
	2. Where indicated on both sides of doorways, route bus up to top of door frame, across top of doorway, down to specified height above floor, and connect to horizontal bus.

	E. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
	2. Underground Connections:  Welded connectors, except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells:  Bolted connectors.
	4. Connections to Structural Steel:  Welded connectors.


	3.2 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
	A. Comply with IEEE C2 grounding requirements.
	B. Grounding Manholes and Handholes:  Install a driven ground rod through manhole or handhole floor, close to wall, and set rod depth so 1T4 inches1T4T (100 mm)4T will extend above finished floor.  If necessary, install ground rod before manhole is placed �
	C. Grounding Connections to Manhole Components:  Bond exposed-metal parts such as inserts, cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to ground rod or grounding conductor.  Make connections with No. 4 AWG minimu�
	D. Pad-Mounted Transformers and Switches:  Install two ground rods and ground ring around the pad.  Ground pad-mounted equipment and noncurrent-carrying metal items associated with substations by connecting them to underground cable and grounding electrode�

	3.3 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	1. Feeders and branch circuits.
	2. Lighting circuits.
	3. Receptacle circuits.
	4. Single-phase motor and appliance branch circuits.
	5. Three-phase motor and appliance branch circuits.
	6. Flexible raceway runs.
	7. Armored and metal-clad cable runs.
	8. Busway Supply Circuits:  Install insulated equipment grounding conductor from grounding bus in the switchgear, switchboard, or distribution panel to equipment grounding bar terminal on busway.

	C. Isolated Grounding Receptacle Circuits:  Install an insulated equipment grounding conductor connected to the receptacle grounding terminal.  Isolate conductor from raceway and from panel board grounding terminals.  Terminate at equipment grounding condu�
	D. Concrete Poles Supporting Outdoor Lighting Fixtures:  Install grounding electrode and a separate insulated equipment grounding conductor in addition to grounding conductor installed with branch-circuit conductors.

	3.4 INSTALLATION
	A. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Common Ground Bonding with Lightning Protection System:  Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system.  Bond electrical power system ground directly to lightning protection system grounding conductor at closest po�
	C. Ground Rods:  Drive rods until tops are 1T2 inches1T4T (50 mm)4T below finished floor or final grade, unless otherwise indicated.
	1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated.  Make connections without exposing steel or damaging coating, if any.
	2. For grounding electrode system, install at least three rods spaced at least one-rod length from each other and located at least the same distance from other grounding electrodes, and connect to the service grounding electrode conductor.

	D. Test Wells:  Ground rod driven through drilled hole in bottom of handhole.  Handholes are specified in Division 26 Section "Underground Ducts and Raceways for Electrical Systems," and shall be at least 1T12 inches1T4T (300 mm)4T deep, with cover.
	1. Test Wells:  Install at least one test well for each service, unless otherwise indicated.  Install at the ground rod electrically closest to service entrance.  Set top of test well flush with finished grade or floor.

	E. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, except where routed through short lengths of conduit.
	1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type connection is required, use a bolted clamp.

	F. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building.  Connect grounding conductors to main metal water service �
	2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  Connect to pipe with a bolted connector.
	3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.

	G. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of associated fans, blowers, electric heaters, and air cleaners.  Install bonding jumper to bond across flexible duct connections to achieve continuity.
	H. Grounding for Steel Building Structure:  Install a driven ground rod at base of each corner column and at intermediate exterior columns at distances not more than 1T60 feet1T4T (18 m)4T apart.
	I. Ground Ring:  Install a grounding conductor, electrically connected to each building structure ground rod and to each steel column, extending around the perimeter of building.
	1. Install tinned-copper conductor not less than No. 2/0 AWG for ground ring and for taps to building steel.
	2. Bury ground ring not less than 1T24 inches1T4T (600 mm)4T from building foundation.

	J. Ufer Ground (Concrete-Encased Grounding Electrode):  Fabricate according to NFPA 70, using a minimum of 1T20 feet1T4T (6 m)4T of bare copper conductor not smaller than No. 4 AWG.
	1. If concrete foundation is less than 21T0 feet1T4T (6 m)4T long, coil excess conductor within base of foundation.
	2. Bond grounding conductor to reinforcing steel in at least four locations and to anchor bolts.  Extend grounding conductor below grade and connect to building grounding grid or to grounding electrode external to concrete.


	3.5 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Testing Agency:  Engage a qualified testing and inspecting agency to perform the following field tests and inspections and prepare test reports:
	C. Perform the following tests and inspections and prepare test reports:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal[, at ground test wells, and at individual ground rods.  Make tests at ground rods before any conduc�
	a. Measure ground resistance not less than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natural gro�
	b. Perform tests by fall-of-potential method according to IEEE 81.

	3. Prepare dimensioned drawings locating each test well, ground rod and ground rod assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, and key to the record of tests and observations.  Include the number of rods driven�

	D. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity 500 kVA and Less:  5 ohms.
	2. Power and Lighting Equipment or System with Capacity 500 to 1000 kVA:  5 ohms.
	3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:
	3 ohms.
	4. Power Distribution Units or Panel boards Serving Electronic Equipment:  3 ohm(s).
	5. Substations and Pad-Mounted Equipment:  5 ohms.
	6. Manhole Grounds:  10 ohms.

	E. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect promptly and include recommendations to reduce ground resistance.



	260533 Raceway
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.
	B. Related Sections include the following:
	1. exterior ductbanks, manholes, and underground utility construction.


	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. ENT:  Electrical nonmetallic tubing.
	C. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	D. FMC:  Flexible metal conduit.
	E. IMC:  Intermediate metal conduit.
	F. LFMC:  Liquid-tight flexible metal conduit.
	G. LFNC:  Liquid-tight flexible nonmetallic conduit.
	H. NBR:  Acrylonitrile-butadiene rubber.
	I. RNC:  Rigid nonmetallic conduit.

	1.4 SUBMITTALS
	A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, details, and attachments to other work.
	1. Custom enclosures and cabinets.
	2. For handholes and boxes for underground wiring, including the following:
	a. Duct entry provisions, including locations and duct sizes.
	b. Frame and cover design.
	c. Grounding details.
	d. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons.
	e. Joint details.


	C. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following items are shown and coordinated with each other, based on input from installers of the items involved:
	1. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	2. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	D. Qualification Data:  For professional engineer and testing agency.
	E. Source quality-control test reports.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	B. Comply with NFPA 70.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUIT AND TUBING
	A. 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:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc.
	2. Alflex Inc.
	3. Allied Tube & Conduit; a Tyco International Ltd. Co.
	4. Anamet Electrical, Inc.; Anaconda Metal Hose.
	5. Electri-Flex Co.
	6. Manhattan/CDT/Cole-Flex.
	7. Maverick Tube Corporation.
	8. O-Z Gedney; a unit of General Signal.
	9. Wheatland Tube Company.

	C. Rigid Steel Conduit:  ANSI C80.1.
	D. Aluminum Rigid Conduit:  ANSI C80.5.
	E. IMC:  ANSI C80.6.
	F. PVC-Coated Steel Conduit:  PVC-coated [rigid steel conduit] [IMC].
	1. Comply with NEMA RN 1.
	2. Coating Thickness:  1T0.040 inch1T4T (1 mm)4T, minimum.

	G. EMT:  ANSI C80.3.
	H. FMC:  Zinc-coated steel.
	I. LFMC:  Flexible steel conduit with PVC jacket.
	J. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.
	1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886.
	2. Fittings for EMT:  set-screw or compression type.
	3. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 1T0.040 inch1T4T (1 mm)4T, with overlapping sleeves protecting threaded joints.

	K. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector assemblies, and compounded for use to lubricate and protect threaded raceway joints from corrosion and enhance their conductivity.

	2.2 NONMETALLIC CONDUIT AND TUBING
	A. 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:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc.
	2. Anamet Electrical, Inc.; Anaconda Metal Hose.
	3. Arnco Corporation.
	4. CANTEX Inc.
	5. CertainTeed Corp.; Pipe & Plastics Group.
	6. Condux International, Inc.
	7. ElecSYS, Inc.
	8. Electri-Flex Co.
	9. Lamson & Sessions; Carlon Electrical Products.
	10. Manhattan/CDT/Cole-Flex.
	11. RACO; a Hubbell Company.
	12. Thomas & Betts Corporation.

	C. ENT:  NEMA TC 13.
	D. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.
	E. LFNC:  UL 1660.
	F. Fittings for ENT and RNC:  NEMA TC 3; match to conduit or tubing type and material.
	G. Fittings for LFNC:  UL 514B.

	2.3 BOXES, ENCLOSURES, AND CABINETS
	A. 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:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
	2. EGS/Appleton Electric.
	3. Erickson Electrical Equipment Company.
	4. Hoffman.
	5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
	6. O-Z/Gedney; a unit of General Signal.
	7. RACO; a Hubbell Company.
	8. Robroy Industries, Inc.; Enclosure Division.
	9. Scott Fetzer Co.; Adalet Division.
	10. Spring City Electrical Manufacturing Company.
	11. Thomas & Betts Corporation.
	12. Walker Systems, Inc.; Wiremold Company (The).
	13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

	C. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.
	D. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
	E. Nonmetallic Outlet and Device Boxes:  NEMA OS 2.

	2.4 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING
	A. Description:  Comply with SCTE 77.
	1. Color of Frame and Cover:  Gray.
	2. Configuration:  Units shall be designed for flush burial and have openbottom, unless otherwise indicated.
	3. Cover:  Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure.
	4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50.
	5. Cover Legend:  Molded lettering, "ELECTRIC."
	6. Conduit Entrance Provisions:  Conduit-terminating fittings shall mate with entering ducts for secure, fixed installation in enclosure wall.
	7. Handholes 1T12 inches wide by 24 inches long1T4T (300 mm wide by 600 mm long)4T and larger shall have inserts for cable racks and pulling-in irons installed before concrete is poured.

	B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded of sand and aggregate, bound together with polymer resin, and reinforced with steel or fiberglass or a combination of the two.
	1. 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:
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	3. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings, or a comparable product by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. CDR Systems Corporation.
	d. NewBasis.


	C. Fiberglass Handholes and Boxes with Polymer-Concrete Frame and Cover:  Sheet-molded, fiberglass-reinforced, polyester-resin enclosure joined to polymer-concrete top ring or frame.
	1. 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:
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	3. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:
	a. Armorcast Products Company.
	b. Carson Industries LLC.
	c. Christy Concrete Products.
	d. Synertech Moulded Products, Inc.; a division of Oldcastle Precast.


	D. Fiberglass Handholes and Boxes:  Molded of fiberglass-reinforced polyester resin, with covers of fiberglass.
	1. 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:
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	3. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings, or a comparable product by one of the following:
	a. Carson Industries LLC.
	b. Christy Concrete Products.
	c. Nordic Fiberglass, Inc.



	2.5 SLEEVES FOR RACEWAYS
	A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain ends.
	B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 1T0.052- or 0.138-inch1T4T (1.3- or 3.5-mm)4T thickness as indicated and of length to suit application.
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."

	2.6 SLEEVE SEALS
	A. 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:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	C. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings, or a comparable product by one of the following:
	1. Advance Products & Systems, Inc.
	2. Calpico, Inc.
	3. Metraflex Co.
	4. Pipeline Seal and Insulator, Inc.

	D. Description:  Modular sealing device, designed for field assembly, to fill annular space between sleeve and cable.
	1. Sealing Elements:  EPDM, NBR interlocking links shaped to fit surface of cable or conduit.  Include type and number required for material and size of raceway or cable.
	2. Pressure Plates:  Carbon steel.  Include two for each sealing element.
	3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length required to secure pressure plates to sealing elements.  Include one for each sealing element.


	2.7 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES
	A. Handhole and Pull-Box Prototype Test:  Test prototypes of handholes and boxes for compliance with SCTE 77.  Strength tests shall be for specified tier ratings of products supplied.
	1. Tests of materials shall be performed by a independent testing agency.
	2. Strength tests of complete boxes and covers shall be by either an independent testing agency or manufacturer.  A qualified registered professional engineer shall certify tests by manufacturer.
	3. Testing machine pressure gages shall have current calibration certification complying with ISO 9000 and ISO 10012, and traceable to NIST standards.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:
	1. Exposed Conduit:  Rigid steel conduit,  IMC, RNC, Type EPC-40-PVC.
	2. Concealed Conduit, Aboveground:  Rigid steel conduit, EMT.
	3. Underground Conduit:  RNC, Type EPC-40 PVC, direct buried.
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC, LFNC.
	5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R.
	6. Application of Handholes and Boxes for Underground Wiring:
	a. Handholes and Pull Boxes in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, Nondeliberate Loading by Heavy Vehicles:  Fiberglass-reinforced polyester resin, SCTE 77, Tier 15 structural load rating.
	b. Handholes and Pull Boxes in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate Loading by Vehicles:  Heavy-duty fiberglass units with polymer-concrete frame and cover, SCTE 77, Tier 8 structural load rating.
	c. Handholes and Pull Boxes Subject to Light-Duty Pedestrian Traffic Only:  Fiberglass-reinforced polyester resin, structurally tested according to SCTE 77 with 1T3000-lbs1T4T (13 345-N)4T vertical loading.


	B. Comply with the following indoor applications, unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage:  EMT.
	2. Exposed, Not Subject to Severe Physical Damage:  EMT.
	3. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes raceways in the following locations:
	a. Loading dock.
	b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
	c. Mechanical rooms.

	4. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
	5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet locations.
	6. Damp or Wet Locations:  Rigid steel conduit.
	7. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, nonmetallic, in damp or wet locations.

	C. Minimum Raceway Size:  1T3/4-inch1T4T (21-mm)4T trade size.
	D. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated.
	2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with that material.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings.  Use sealant recommended by fitting manufacturer.

	E. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where aluminum raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.
	F. Do not install aluminum conduits in contact with concrete.

	3.2 INSTALLATION
	A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 except where requirements on Drawings or in this Article are stricter.
	B. Keep raceways at least 1T6 inches1T4T (150 mm)4T away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical Systems."
	E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.
	F. Install no more than the equivalent of three 90-degree bends in any conduit run except for communications conduits, for which fewer bends are allowed.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.
	H. Raceways Embedded in Slabs:
	1. Run conduit larger than 1T1-inch1T4T (27-mm)4T trade size, parallel or at right angles to main reinforcement.  Where at right angles to reinforcement, place conduit close to slab support.
	2. Arrange raceways to cross building expansion joints at right angles with expansion fittings.
	3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising above the floor.

	I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	J. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors, including conductors smaller than No. 4 AWG.
	K. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 1T200-lb1T4T (90-kg)4T tensile strength.  Leave at least 1T12 inches1T4T (300 mm)4T of slack at each end of pull wire.
	L. Raceways for Optical Fiber and Communications Cable:  Install raceways, metallic and nonmetallic, rigid and flexible, as follows:
	1. 1T3/4-Inch1T4T (19-mm)4T Trade Size and Smaller:  Install raceways in maximum lengths of 1T50 feet1T4T (15 m)4T.
	2. 1T1-Inch1T4T (25-mm)4T Trade Size and Larger:  Install raceways in maximum lengths of 1T75 feet1T4T (23 m)4T.
	3. Install with a maximum of two 90-degree bends or equivalent for each length of raceway unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes or terminations at distribution frames or cabinets where necessary to comply�

	M. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that of a�
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where otherwise required by NFPA 70.


	3.3 INSTALLATION OF UNDERGROUND CONDUIT
	A. Direct-Buried Conduit:
	1. Excavate trench bottom to provide firm and uniform support for conduit.  Prepare trench bottom as specified in Division 31 Section "Earth Moving" for pipe less than 1T6 inches1T4T (150 mm)4T in nominal diameter.
	2. Install backfill as specified in Division 31 Section "Earth Moving."
	3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of conduit run, leaving conduit at end of run free to move with expansion and contraction as temperature changes during this process.  Firmly hand tamp backfill �
	4. Install manufactured duct elbows for stub-ups at poles and equipment and at building entrances through the floor, unless otherwise indicated.  Encase elbows for stub-up ducts throughout the length of the elbow.
	5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through the floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 1T3 inches1T4T (75 mm)4T of concrete.
	b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 1T60 inches1T4T (1500 mm)4T from edge of equipment pad or foundation.  Install insulated grounding bushings on terminations at equipment.

	6. Warning Planks:  Bury warning planks approximately 1T12 inches1T4T (300 mm)4T above direct-buried conduits, placing them 1T24 inches1T4T (600 mm)4T o.c.  Align planks along the width and along the centerline of conduit.


	3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES
	A. Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting conduits to minimize bends and deflections required for proper entrances.
	B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 1T1/2-inch1T4T (12.5-mm)4T sieve to 1TNo. 41T4T (4.75-mm)4T sieve and compacted to same density as adjacent undisturbed earth.
	C. Elevation:  In paved areas, set so cover surface will be flush with finished grade.  Set covers of other enclosures 1T1 inch1T4T (25 mm)4T above finished grade.
	D. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as required for installation and support of cables and conductors and as indicated.  Select arm lengths to be long enough to provide spare space for future	
	E. Field-cut openings for conduits according to enclosure manufacturer's written instructions.  Cut wall of enclosure with a tool designed for material to be cut.  Size holes for terminating fittings to be used, and seal around penetrations after fittings 	

	3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."
	B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed openings are used.  Install sleeves during erection of slabs and walls.
	C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

	3.6 SLEEVE-SEAL INSTALLATION
	A. Install to seal underground, exterior wall penetrations.
	B. Use type and number of sealing elements recommended by manufacturer for raceway material and size.  Position raceway in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between raceway and sleeve.  Tighten bolts against p	

	3.7 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly. Firestopping materials and installation requirements are specified in Division 07 Section "Penetration Firestop	

	3.8 PROTECTION
	A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.




	260553 Id Electrical Sys
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Identification for raceway and metal-clad cable.
	2. Identification for conductors and communication and control cable.
	3. Underground-line warning tape.
	4. Warning labels and signs.
	5. Instruction signs.
	6. Equipment identification labels.
	7. Miscellaneous identification products.


	1.3 SUBMITTALS
	A. Product Data:  For each electrical identification product indicated.
	B. Identification Schedule:  An index of nomenclature of electrical equipment and system components used in identification signs and labels.
	C. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting provisions, and graphic features of identification products.

	1.4 QUALITY ASSURANCE
	A. Comply with ANSI A13.1 and ANSI C2.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.145.

	1.5 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in the Contract Documents, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual, and with those required by codes, standards,
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.
	D. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 RACEWAY AND METAL-CLAD CABLE IDENTIFICATION MATERIALS
	A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway and cable size.
	B. Color for Printed Legend:
	1. Power Circuits:  Black letters on an orange field.
	2. Legend:  Indicate system or service and voltage, if applicable.

	C. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend label.
	D. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	E. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeves, 1T2 inches1T4T (50 mm)4T long, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	F. Self-Adhesive Vinyl Tape:  Colored, heavy duty, waterproof, fade resistant; 1T2 inches1T4T (50 mm)4T wide; compounded for outdoor use.

	2.2 CONDUCTOR AND COMMUNICATION- AND CONTROL-CABLE IDENTIFICATION MATERIALS
	A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 1T3 mils1T4T (0.08 mm)4T thick by 1T1 to 2 inches1T4T (25 to 50 mm)4T wide.
	B. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.
	C. Aluminum Wraparound Marker Labels:  Cut from 1T0.014-inch-1T4T (0.35-mm-)4T thick aluminum sheet, with stamped, embossed, or scribed legend, and fitted with tabs and matching slots for permanently securing around wire or cable jacket or around groups of�
	D. Metal Tags:  Brass or aluminum, 1T2 by 2 by 0.05 inch1T4T (50 by 50 by 1.3 mm)4T, with stamped legend, punched for use with self-locking nylon tie fastener.
	E. Write-On Tags:  Polyester tag, 1T0.015 inch1T4T (0.38 mm) 4Tthick, with corrosion-resistant grommet and polyester or nylon tie for attachment to conductor or cable.
	1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.


	2.3 UNDERGROUND-LINE WARNING TAPE
	A. Description:  Permanent, bright-colored, continuous-printed, polyethylene tape.
	1. Not less than 1T6 inches1T4T (150 mm)4T wide by 1T4 mils1T4T (0.102 mm)4T thick.
	2. Compounded for permanent direct-burial service.
	3. Embedded continuous metallic strip or core.
	4. Printed legend shall indicate type of underground line.


	2.4 WARNING LABELS AND SIGNS
	A. Comply with NFPA 70 and 29 CFR 1910.145.
	B. Self-Adhesive Warning Labels:  Factory printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment, unless otherwise indicated.
	C. Baked-Enamel Warning Signs:  Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size required for application.  1T1/4-inch1T4T (6.4-mm)4T grommets in corners for mounting.  Nominal size, 1T7 by 10 inches1T4T (180 by 25�
	D. Metal-Backed, Butyrate Warning Signs:  Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 1T0.0396-inch1T4T (1-mm)4T galvanized-steel backing; and with colors, legend, and size required for application.  1T1/4-inch1T4T (6.4-�
	E. Warning label and sign shall include, but are not limited to, the following legends:
	1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."
	2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 1T36 INCHES1T4T (915 MM)4T."


	2.5 INSTRUCTION SIGNS
	A. Engraved, laminated acrylic or melamine plastic, minimum 1T1/16 inch1T4T (1.6 mm)4T thick for signs up to 1T20 sq. in.1T4T (129 sq. cm)4T and 1T1/8 inch1T4T (3.2 mm)4T thick for larger sizes.
	1. Engraved legend with black letters on white face.
	2. Punched or drilled for mechanical fasteners.
	3. Framed with mitered acrylic molding and arranged for attachment at applicable equipment.


	2.6 EQUIPMENT IDENTIFICATION LABELS
	A. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 1T3/8 inch1T4T (10 mm)4T.
	B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal transfer or equivalent process.  Minimum letter height shall be 1T3/8 inch1T4T (10 mm)4T.  Overlay shall provide a weatherproof and ultraviolet-resistant seal for �
	C. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white letters on a dark-gray background.  Minimum letter height shall be 1T3/8 inch1T4T (10 mm)4T.
	D. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  White letters on a dark-gray background.  Minimum letter height shall be 1T3/8 inch1T4T (10 mm)4T.
	E. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 1T1 inch1T4T (25 mm)4T.

	2.7 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Cable Ties:  Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties.
	1. Minimum Width:  1T3/16 inch1T4T (5 mm)4T.
	2. Tensile Strength:  1T50 lb1T4T (22.6 kg)4T, minimum.
	3. Temperature Range:  1TMinus 40 to plus 185 deg F1T4T (Minus 40 to plus 85 deg C)4T.
	4. Color:  Black, except where used for color-coding.

	B. Paint:  Paint materials and application requirements are specified in Division 09 painting Sections.
	1. Exterior Concrete, Stucco, and Masonry (Other Than Concrete Unit Masonry):
	a. Semigloss Acrylic-Enamel Finish:  One finish coat(s) over a primer.
	1) Primer:  Exterior concrete and masonry primer.
	2) Finish Coats:  Exterior semigloss acrylic enamel.


	2. Exterior Concrete Unit Masonry:
	a. Semigloss Acrylic-Enamel Finish:  One finish coat(s) over a block filler.
	1) Block Filler:  Concrete unit masonry block filler.
	2) Finish Coats:  Exterior semigloss acrylic enamel.


	3. Exterior Ferrous Metal:
	a. Semigloss Alkyd-Enamel Finish:  One finish coat(s) over a primer.
	1) Primer:  Exterior ferrous-metal primer.
	2) Finish Coats:  Exterior semigloss alkyd enamel.


	4. Exterior Zinc-Coated Metal (except Raceways):
	a. Semigloss Alkyd-Enamel Finish:  One finish coat(s) over a primer.
	1) Primer:  Exterior zinc-coated metal primer.
	2) Finish Coats:  Exterior semigloss alkyd enamel.


	5. Interior Concrete and Masonry (Other Than Concrete Unit Masonry):
	a. Semigloss Alkyd-Enamel Finish:  One finish coat(s) over a primer.
	1) Primer:  Interior concrete and masonry primer.
	2) Finish Coats:  Interior semigloss alkyd enamel.


	6. Interior Concrete Unit Masonry:
	a. Semigloss Acrylic-Enamel Finish:  Two finish coats over a block filler.
	1) Block Filler:  Concrete unit masonry block filler.
	2) Finish Coats:  Interior semigloss acrylic enamel.


	7. Interior Gypsum Board:
	a. Semigloss Acrylic-Enamel Finish:  One finish coat(s) over a primer.
	1) Primer:  Interior gypsum board primer.
	2) Finish Coats:  Interior semigloss acrylic enamel.


	8. Interior Ferrous Metal:
	a. Semigloss Acrylic-Enamel Finish:  One finish coat(s) over a primer.
	1) Primer:  Interior ferrous-metal primer.
	2) Finish Coats:  Interior semigloss acrylic enamel.


	9. Interior Zinc-Coated Metal (except Raceways):
	a. Semigloss Acrylic-Enamel Finish:  One finish coat(s) over a primer.
	1) Primer:  Interior zinc-coated metal primer.
	2) Finish Coats:  Interior semigloss acrylic enamel.



	C. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Raceways and Duct Banks More Than 600 V Concealed within Buildings:  1T4-inch-1T4T (100-mm-)4T wide black stripes on 1T10-inch1T4T (250-mm)4T centers over orange background that extends full length of raceway or duct and is 1T12 inches1T4T (300 mm)4T wi�
	1. Floor surface directly above conduits running beneath and within 1T12 inches1T4T (300 mm)4T of a floor that is in contact with earth or is framed above unexcavated space.
	2. Wall surfaces directly external to raceways concealed within wall.
	3. Accessible surfaces of concrete envelope around raceways in vertical shafts, exposed in the building, or concealed above suspended ceilings.

	B. Accessible Raceways and Metal-Clad Cables More Than 600 V:  Identify with "DANGER-HIGH VOLTAGE" in black letters at least 1T2 inches1T4T (50 mm)4T high, with self-adhesive vinyl labels.  Repeat legend at 1T10-foot1T4T (3-m)4T maximum intervals.
	C. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch Circuits More Than 30 A:  Identify with orange self-adhesive vinyl label.
	D. Accessible Raceways and Cables of Auxiliary Systems:  Identify the following systems with color-coded, self-adhesive vinyl tape applied in bands.
	1. Fire Alarm System:  Red.
	2. Fire-Suppression Supervisory and Control System:  Red and yellow.
	3. Combined Fire Alarm and Security System:  Red and blue.
	4. Security System:  Blue and yellow.
	5. Mechanical and Electrical Supervisory System:  Green and blue.
	6. Telecommunication System:  Green and yellow.
	7. Control Wiring:  Green and red.

	E. Power-Circuit Conductor Identification:  For primary and secondary conductors No. 1/0 AWG and larger in vaults, pull and junction boxes, manholes, and handholes use color-coding conductor tape.  Identify source and circuit number of each set of conducto�
	F. Branch-Circuit Conductor Identification:  Where there are conductors for more than three branch circuits in same junction or pull box, use color-coding conductor tape.  Identify each ungrounded conductor according to source and circuit number.
	G. Conductors to Be Extended in the Future:  Attach marker tape to conductors and list source and circuit number.
	H. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, signal, sound, intercommunications, voice, and data connections.
	1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull points.  Identify by system and circuit designation.
	2. Use system of marker tape designations that is uniform and consistent with system used by manufacturer for factory-installed connections.
	3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and Operation and Maintenance Manual.

	I. Locations of Underground Lines:  Identify with underground-line warning tape for power, lighting, communication, and control wiring and optical fiber cable.  Limit use of underground-line warning tape to direct-buried cables.
	J. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Comply with 29 CFR 1910.145 and apply self-adhesive warning labels.  Identify system voltage with black letters on an orange background.  Apply to exterior of door, cover�
	1. Equipment with Multiple Power or Control Sources:  Apply to door or cover of equipment including, but not limited to, the following:
	a. Power transfer switches.
	b. Controls with external control power connections.

	2. Equipment Requiring Workspace Clearance According to NFPA 70:  Unless otherwise indicated, apply to door or cover of equipment but not on flush panel boards and similar equipment in finished spaces.

	K. Instruction Signs:
	1. Operating Instructions:  Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect.  Install instruction signs with approved legend where instructions are needed for system or equipmen�

	L. Equipment Identification Labels:  On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and Operation and Maintenance Manual.  Apply labels to disconnect switches and protection equipment, centra�
	1. Labeling Instructions:
	a. Indoor Equipment:  Adhesive film label with clear protective overlay.  Unless otherwise indicated, provide a single line of text with 1T1/2-inch-1T4T (13-mm-)4T high letters on 1T1-1/2-inch-1T4T (38-mm-)4T high label; where 2 lines of text are required,�
	b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label.
	c. Elevated Components:  Increase sizes of labels and letters to those appropriate for viewing from the floor.

	2. Equipment to Be Labeled:
	a. Panel boards, electrical cabinets, and enclosures.
	b. Contactors.
	c. Master clock and program equipment.
	d. Monitoring and control equipment.



	3.2 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. Attach non-adhesive signs and plastic labels with screws and auxiliary hardware appropriate to the location and substrate.
	F. System Identification Color Banding for Raceways and Cables:  Each color band shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in contact, side by side.  Locate bands at changes in direction, at penetrations of wal�
	G. Color-Coding for Phase and Voltage Level Identification, 600 V and Less:  Use the colors listed below for ungrounded conductors.
	1. Color shall be factory applied or, for sizes larger than No. 10 AWG if authorities having jurisdiction permit, field applied.
	2. Colors for 208/120-V Circuits:
	a. Phase A:  Black.
	b. Phase B:  Red.
	c. Phase C:  Blue.

	3. Colors for 480/277-V Circuits:
	a. Phase A:  Brown.
	b. Phase B:  Orange.
	c. Phase C:  Yellow.

	4. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum distance of 1T6 inches1T4T (150 mm)4T from terminal points and in boxes where splices or taps are made.  Apply last two turns of tape with no tension to prevent possib�

	H. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or cable at a location with high visibility and accessibility.
	I. Underground-Line Warning Tape:  During backfilling of trenches install continuous underground-line warning tape directly above line at 1T6 to 8 inches1T4T (150 to 200 mm)4T below finished grade.  Use multiple tapes where width of multiple lines installe�
	J. Painted Identification:  Prepare surface and apply paint according to Division 09 painting Sections.



	262816 Enc Switches
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following individually mounted, enclosed switches and circuit breakers:
	1. Fusible switches.
	2. Non-fusible switches.
	3. Bolted-pressure contact switches.
	4. High-pressure, butt-type contact switches.
	5. Molded-case circuit breakers.
	6. Molded-case switches.
	7. Enclosures.


	1.3 DEFINITIONS
	A. GD:  General duty.
	B. GFCI:  Ground-fault circuit interrupter.
	C. HD:  Heavy duty.
	D. RMS:  Root mean square.
	E. SPDT:  Single pole, double throw.

	1.4 SUBMITTALS
	A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component indicated.  Include dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, ratings, an
	1. Enclosure types and details for types other than NEMA 250, Type 1.
	2. Current and voltage ratings.
	3. Short-circuit current rating.
	4. UL listing for series rating of installed devices.
	5. Features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.

	B. Shop Drawings:  Diagram power, signal, and control wiring.
	C. Manufacturer Seismic Qualification Certification:  Submit certification that enclosed switches and circuit breakers, accessories, and components will withstand seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical �
	1. Basis of Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."
	b. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

	2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.
	3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	D. Qualification Data:  For testing agency.
	E. Field quality-control test reports including the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Results of failed tests and corrective action taken to achieve test results that comply with requirements.

	F. Manufacturer's field service report.
	G. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit breakers.
	2. Time-current curves, including selectable ranges for each type of circuit breaker.


	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing laboratory (NR�
	1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association or the National Institute for Certification in Engineering Technologies to supervise on-site testing specified in Part 3.

	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with NFPA 70.
	D. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed switches and circuit breakers, including clearances between enclosures, and adjacent surfaces and other items.  Comply with indicated maximum dimensions.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Rate equipment for continuous operation under the following conditions, unless otherwise indicated:
	1. Ambient Temperature:  Not less than 1Tminus 22 deg F1T4T (minus 30 deg C)4T and not exceeding 1T104 deg F1T4T (40 deg C)4T.
	2. Altitude:  Not exceeding 1T6600 feet1T4T (2010 m)4T.


	1.7 COORDINATION
	A. Coordinate layout and installation of switches, circuit breakers, and components with other construction, including conduit, piping, equipment, and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment access d�

	1.8 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Spares:  For the following:
	a. Potential Transformer Fuses:  4
	b. Control-Power Fuses:  6
	c. Fuses and Fusible Devices for Fused Circuit Breakers:  2
	d. Fuses for Fusible Switches:  4
	e. Fuses for Fused Power Circuit Devices:  4

	2. Spare Indicating Lights:  Six (6) of each type installed.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.2 FUSIBLE AND NONFUSIBLE SWITCHES
	A. Available Manufacturers:
	1. General Electric Co.; Electrical Distribution & Control Division.
	2. Siemens Energy & Automation, Inc.
	3. Square D/Group Schneider.

	B. Fusible Switch, 600 A and Smaller:  NEMA KS 1, Type GD, with clips or bolt pads to accommodate specified fuses, lockable handle with capability to accept two padlocks, and interlocked with cover in closed position.
	C. Non-fusible Switch, 600 A and Smaller:  NEMA KS 1, Type GD, lockable handle with capability to accept two padlocks, and interlocked with cover in closed position.
	D. Accessories:
	1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit:  Internally mounted; insulated, capable of being grounded, and bonded; and labeled for copper and aluminum neutral conductors.
	3. Auxiliary Contact Kit:  Auxiliary set of contacts arranged to open before switch blades open.


	2.3 FUSED POWER CIRCUIT DEVICES
	A. Bolted-Pressure Contact Switch:  UL 977; operating mechanism shall use a rotary-mechanical-bolting action to produce and maintain high-clamping pressure on the switch blade after it engages the stationary contacts.
	1. Available Manufacturers:
	a. Boltswitch, Inc.
	b. Pringle Electrical Mfg. Co.
	c. Siemens Energy & Automation, Inc.
	d. Square D/Group Schneider.


	B. High-Pressure, Butt-Type Contact Switch:  UL 977; operating mechanism shall use butt-type contacts and a spring-charged mechanism to produce and maintain high-contact pressure when switch is closed.
	1. Available ]Manufacturers:
	a. General Electric Co.; Electrical Distribution & Control Division.

	2. Main Contact Interrupting Capability:  Twelve times the switch current rating, minimum.
	3. Operating Mechanism:  Manual handle operation to close switch stores energy in mechanism for closing and opening.
	a. Electrical Trip:  Operation of lever or push-button trip switch, or trip signal from ground-fault relay or remote-control device, causes switch to open.
	b. Mechanical Trip:  Operation of mechanical lever or push button or another device causes switch to open.

	4. Auxiliary Switches:  Factory installed, SPDT, with leads connected to terminal block, and including one set more than quantity required for functional performance indicated.
	5. Service-Rated Switches:  Labeled for use as service equipment.
	6. Ground-Fault Relay:  Comply with UL 1053.  Self-powered type with mechanical ground-fault indicator, test function, tripping relay with internal memory, and three-phase current transformer/sensor.
	a. Configuration:  Remote-mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground fault indicator.
	b. Internal Memory:  Integrates the cumulative value of intermittent arcing ground-fault currents and uses the effect to initiate tripping.
	c. No-Trip Relay Test:  Operation of "no-trip" test control permits ground-fault simulation test without tripping switch.
	d. Test Control:  Simulates ground fault to test relay and switch (or relay only if "no-trip" mode is selected).

	7. Open-Fuse Trip Device:  Arranged to trip switch open if a phase fuse opens.


	2.4 MOLDED-CASE CIRCUIT BREAKERS AND SWITCHES
	A. Manufacturers:
	1. General Electric Co.; Electrical Distribution & Control Division.
	2. Moeller Electric Corporation.
	3. Siemens Energy & Automation, Inc.
	4. Square D/Group Schneider.

	B. Molded-Case Circuit Breaker:  NEMA AB 1, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-mounted, field-adjustable trip setting.
	3. Electronic Trip-Unit Circuit Breakers:  RMS sensing; field-replaceable rating plug; with the following field-adjustable settings:
	a. Instantaneous trip.
	b. Long- and short-time pickup levels.
	c. Long- and short-time time adjustments.
	d. Ground-fault pickup level, time delay, and IP2Pt response.

	4. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller and let-through ratings less than NEMA FU 1, RK-5.
	5. Integrally Fused Circuit Breakers:  Thermal-magnetic trip element with integral limiter-style fuse listed for use with circuit breaker and trip activation on fuse opening or on opening of fuse compartment door.
	6. GFCI Circuit Breakers:  Single- and two-pole configurations with 30-mA trip sensitivity.

	C. Molded-Case Circuit-Breaker Features and Accessories:
	1. Standard frame sizes, trip ratings, and number of poles.
	2. Lugs:  Mechanical style suitable for number, size, trip ratings, and conductor material.
	3. Application Listing:  Type SWD for switching fluorescent lighting loads; Type HACR for heating, air-conditioning, and refrigerating equipment.
	4. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
	5. Communication Capability:  Circuit-breaker-mounted communication module with functions and features compatible with power monitoring and control system specified in Division 26 Section "Electrical Power Monitoring and Control."
	6. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 75 percent of rated voltage.
	7. Undervoltage Trip:  Set to operate at 35 to 75 percent of rated voltage with field-adjustable 0.1- to 0.6-second time delay.
	8. Auxiliary Switch:  Two SPDT switches with "a" and "b" contacts; "a" contacts mimic circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.
	9. Key Interlock Kit:  Externally mounted to prohibit circuit-breaker operation; key shall be removable only when circuit breaker is in off position.
	10. Zone-Selective Interlocking:  Integral with electronic trip unit; for interlocking ground-fault protection function.

	D. Molded-Case Switches:  Molded-case circuit breaker with fixed, high-set instantaneous trip only, and short-circuit withstand rating equal to equivalent breaker frame size interrupting rating.
	E. Molded-Case Switch Accessories:
	1. Lugs:  Mechanical style suitable for number, size, trip ratings, and material of conductors.
	2. Application Listing:  Type HACR for heating, air-conditioning, and refrigerating equipment.
	3. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 75 percent of rated voltage.  Provide "dummy" trip unit where required for proper operation.
	4. Undervoltage Trip:  Set to operate at 35 to 75 percent of rated voltage with field-adjustable 0.1- to 0.6-second time delay.  Provide "dummy" trip unit where required for proper operation.
	5. Auxiliary Switch:  Two SPDT switches with "a" and "b" contacts; "a" contacts mimic circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.
	6. Key Interlock Kit:  Externally mounted to prohibit operation; key shall be removable only when switch is in off position.


	2.5 ENCLOSURES
	A. NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location.
	1. Outdoor Locations:  NEMA 250, Type 3R.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 CONCRETE BASES
	A. Coordinate size and location of concrete bases.  Verify structural requirements with structural engineer.
	B. Concrete base is specified in Division 26 Section "Hangers and Supports for Electrical Systems," and concrete materials and installation requirements are specified in Division 03.

	3.3 INSTALLATION
	A. Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2.1 for installation of enclosed switches and circuit breakers.
	B. Mount individual wall-mounting switches and circuit breakers with tops at uniform height, unless otherwise indicated.  Anchor floor-mounting switches to concrete base.
	C. Comply with mounting and anchoring requirements specified in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	D. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.

	3.4 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs as specified in Division 26 Section "Identification for Electrical Systems."
	B. Enclosure Nameplates:  Label each enclosure with engraved metal or laminated-plastic nameplate as specified in Division 26 Section "Identification for Electrical Systems."

	3.5 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust field-assembled components and equipment installation, including connections, and to assist in field testing.  Report results in writing.
	B. Prepare for acceptance testing as follows:
	1. Inspect mechanical and electrical connections.
	2. Verify switch and relay type and labeling verification.
	3. Verify rating of installed fuses.
	4. Inspect proper installation of type, size, quantity, and arrangement of mounting or anchorage devices complying with manufacturer's certification.

	C. Tests and inspections and prepare test reports.
	D. Testing Agency:  Engage a qualified testing and inspecting agency to perform the following field tests and inspections and prepare test reports:
	E. Perform the following field tests and inspections and prepare test reports:
	1. Test mounting and anchorage devices according to requirements in Division 26 Section "Vibration and Seismic Controls for Electrical Systems."
	2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, Section 7.5 for switches and Section 7.6 for molded-case circuit breakers.  Certify compliance with test parameters.
	3. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	4. Infrared Scanning:
	a. Initial Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each enclosed switch and circuit breaker.  Open or remove doors or panels so connections are accessible to portable s�
	b. Follow-Up Infrared Scanning:  Perform an additional follow-up infrared scan of each unit 11 months after date of Substantial Completion.
	c. Instruments, Equipment and Reports:
	1) Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values.  Provide calibration record for device.
	2) Prepare a certified report that identifies enclosed switches and circuit breakers included and describes scanning results.  Include notation of deficiencies detected, remedial action taken, and observations after remedial action.




	3.6 ADJUSTING
	A. Set field-adjustable switches and circuit-breaker trip ranges.

	3.7 CLEANING
	A. On completion of installation, vacuum dirt and debris from interiors; do not use compressed air to assist in cleaning.
	B. Inspect exposed surfaces and repair damaged finishes.
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	1 PART 1 GENERAL
	1.01 REFERENCES
	A. The following is a list of standards which may be referenced in this Section:
	1. American Association of Nurserymen: American Standards for Nursery Stock.
	2. U.S. Weather Bureau, “Rainfall-Frequency Atlas of the U.S. for Durations From 30 Minutes to 24 Hours and Return Periods From 1 to 100 Years.”
	3. U.S. Department of Agriculture, “Urban Hydrology for Small Watersheds.”
	4. Federal Emergency Management Agency.
	5. NFPA, National Fire Prevention Standard for Safeguarding Building Construction Operations.
	6. Florida Department of Law Enforcement – Domestic Terrorism Task Force for Code Orange Conditions.


	1.02 SUBMITTALS
	A. Informational Submittals:
	1. Copies of permits and approvals for construction as required by laws and regulations and governing agencies.
	2. Temporary Utility Submittals: Dewatering well locations.
	3. Temporary Construction Submittals:
	a. Access Roads: Routes, cross-sections, and drainage facilities.
	b. Parking area plans.
	c. Contractor’s field office, storage yard, and storage building plans, including gravel surfaced area.
	d. Fencing and protective barrier locations and details.
	e. Engineer's field office plans.
	f. Staging area location plan and permits as required.
	g. Maintenance of Traffic (MOT) Plans: As specified herein, and proposed revisions thereto.
	h. Plan for maintenance of existing sanitary sewer and potable water services and systems.



	1.03 MOBILIZATION
	A. Mobilization May Include, but Not be Limited To, These Principal Items:
	1. Obtaining required permits.
	2. Moving Contractor's field office and equipment required for  operations onto site.
	3. Installing temporary construction power, wiring, and lighting facilities.
	4. Providing onsite communication facilities as required..
	5. Providing onsite sanitary facilities and potable water facilities as specified and as required by Laws and Regulations, and governing agencies.
	6. Arranging for and erection of Contractor's work and storage yard.
	7. Posting OSHA required notices and establishing safety programs and procedures.
	8. Having Contractor's superintendent at site full time.

	B. Contractor is responsible for finding a suitable location for a project staging and material storage area, as required.
	C. Contractor is responsible for finding a suitable location for the project field office as well as the Engineer’s field office if required by the project.  Field offices may be stand alone facilities or suitable, existing commercial office space.

	1.04 PERMITS
	A. Permits, Licenses, or Approvals: Obtain in accordance with the Owner's construction standards and Specifications and as otherwise required for completion of the Work.

	1.05 PROTECTION OF WORK AND PROPERTY
	A. Comply with Owner's safety rules while on Owner's project.
	B. Keep Owner informed of serious onsite accidents and related claims.
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	2.01 PROJECT SIGN
	A. Refer to attached Project Sign Detail, provided as a supplement to this section.
	B. Two required; placement as directed by the City.


	3 PART 3 EXECUTION
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	3.01 TEMPORARY UTILITIES
	A. Power:
	1. Electric power will be available at or near site. Determine type and amount available and make arrangements for obtaining temporary electric power service, metering equipment, and pay all costs for the electric power used during contract period, except �
	2. Cost of electric power used in performance and acceptance testing will be borne by Contractor.

	B. Lighting: Provide temporary lighting to meet all applicable safety requirements to allow erection, application, or installation of materials and equipment, and observation or inspection of the Work.
	C. Heating, Cooling, and Ventilating:
	1. Provide as required to maintain adequate environmental conditions to facilitate progress of the Work, to meet specified minimum conditions for installation of materials, and to protect materials, equipment, and finishes from damage due to temperature or�
	2. Provide adequate forced air ventilation of enclosed areas to cure installed materials, to dispense humidity, and to prevent hazardous accumulations of dust, fumes, vapors, or gases.
	3. Pay all costs of installation, maintenance, operation, removal, and fuel consumed.
	4. Provide portable unit heaters, complete with controls, oil- or gas-fired, and suitably vented to outside as required for protection of health and property.
	5. If permanent natural gas piping is used for temporary heating units, do not modify or reroute gas piping without approval of utility company. Provide separate gas metering as required by utility.

	D. Water:
	1. Hydrant Water:
	a. Is available from nearby hydrants. Secure written permission for connection, meter installation, and use from water department and meet requirements for use. Notify fire department before obtaining water from fire hydrants.
	b. Use only special hydrant-operating wrenches to open hydrants. Make certain that hydrant valve is open full, since cracking the valve causes damage to the hydrant. Repair damaged hydrants and notify appropriate agency as quickly as possible. Hydrants sha�
	c. Include costs to connect and transport water to construction areas in Contract Price.


	E. Sanitary and Personnel Facilities: Provide and maintain facilities for Contractor's employees, Subcontractors, and all other onsite employer's employees. Service, clean, and maintain facilities and enclosures.
	F. Telephone and Internet Service: Arrange and provide onsite telephone and Internet service for Contractor's, Engineer's and PCM's use during construction. Pay costs of installation and monthly bills.
	G. Fire Protection: Furnish and maintain on site adequate firefighting equipment capable of extinguishing incipient fires. Comply with applicable parts of National Fire Prevention Standard for Safeguarding Building Construction Operations (NFPA No. 241).

	3.02 PROTECTION OF WORK AND PROPERTY
	A. General:
	1. Perform Work within right-of-way and easements in a systematic manner that minimizes inconvenience to property owners and the public.
	2. No residence or business shall be cut off from vehicular traffic for a period exceeding 2 hours, unless special arrangements have been made.
	3. Maintain in continuous service all existing oil and gas pipelines, underground power, telephone or communication cable, water mains, irrigation lines, sewers, poles and overhead power, and all other utilities encountered along line of the Work, unless o�
	4. Where completion of the Work requires temporary or permanent removal and/or relocation of existing utility, coordinate all activities with owner of said utility and perform all work to their satisfaction.
	5. Protect, shore, brace, support, and maintain underground pipes, conduits, drains, and other underground utility construction uncovered or otherwise affected by construction operations.
	6. Keep fire hydrants and water control valves free from obstruction and available for use at all times.
	7. In areas where Contractor's operations are adjacent to or near a utility, such as gas, telephone, television, electric power, water, sewer, or irrigation system, and such operations may cause damage or inconvenience, suspend operations until arrangement�
	8. Notify property owners and utility offices that may be affected by construction operation at least 5 working days in advance.
	a. All homes and businesses affected by construction activities shall be notified by use of a “doorhanger” type announcement describing at a minimum, the nature of the work, the proposed schedule and the Contractor’s contact information. An example doorhan�
	1) The doorhangers shall be attached to the door, fence or other suitable location.
	2) The doorhanger shall be enclosed in an 8-½ -inch by 11-inch, weather resistant clear plastic bag with the notification information clearly visible from the outside.

	b. Before exposing a utility, obtain utility owner's permission. Should service of utility be interrupted due to Contractor's operation, notify proper authority immediately. Cooperate with said authority in restoring service as promptly as possible and bea�

	9. Do not impair operation of existing utility systems. Prevent construction material, pavement, concrete, earth, volatile and corrosive wastes, and other debris from entering sewers, storm drains, pump stations, or other sewer structures.
	10. Maintain original site drainage wherever possible.

	B. Traffic Signal Communications Systems:
	1. Maintain in continuous operation all existing traffic signal communication systems located within the project limits for the duration of the project. Maintenance of the traffic signal communication systems may entail the use of leased facilities, tempor�
	a. Online communication of existing or temporary signalization shall be maintained by interconnect cable or TELCO phone lines during construction.
	b. A time based coordination (TBC) system may used only if either of the above is not feasible. TBC systems shall be developed by a traffic engineer registered in the State of Florida subject to County approval.
	c. All reported malfunctions of traffic control systems shall be responded to by the Contractor within 2 hours and repaired within 24 hours.

	2. In the event of a failure in the continuous operation of the traffic signal communication system, prepare a Remedial Action Plan that has been coordinated with the Broward County Traffic Engineering Division to determine the nature of the failure. The R�
	3. Complete the implementation of the Remedial Action Plan within two calendar days upon receipt of approval of the Plan by the Broward County Traffic Engineering Division. Reworking of the Plan shall be required if the minimum system communication require�
	4. In the event that the traffic signal communication systems are damaged, a temporary splice to a damaged copper communications cable shall be accomplished by using approved splice material for connecting the bare wires. For damaged fiber optic communicat�
	5. Any material furnished and installed for the replacement of existing traffic communications infrastructure shall meet Broward County standards.
	6. All traffic signal communication systems that were temporarily spliced shall be removed and replaced in kind with new cable, subject to approval by the Broward County Traffic Engineering Division, prior to final acceptance of the project. Replacement sh�

	C. Site Security:
	1. General – Code Yellow or Less:
	a. All Sites: Provide and maintain temporary security fences as necessary to protect the Work and Contractor-furnished products not yet installed.
	b. Secure sites include, but are not limited to, water treatment plants, wastewater treatment plants, wellfields, water booster pump stations, storage facilities, and master lift stations.
	c. All employees shall have a company or City provided photo identification badge to be worn at all times while on a secure project site.
	d. Visitors shall be required to obtain daily visitor badges and vehicle access.
	e. Obtain approval in writing from the  Owner for work on secure sites outside of normal working hours. Approval must be available for inspection while working on the site after hours.

	2. Code Orange Conditions for Work on Secure Sites:
	a. The Contractor shall provide a list, to be updated weekly or whenever employees are added or removed, of all employees and subcontractor employees to be provided site access. Access for employees or visitors cannot be guaranteed and is subject to the di�
	b. All employees shall wear badges and sign-in daily.
	c. The Contractor shall provide advance notice and coordinate with the  Owner for screening and delivery of all materials and supplies, including FedEx, US Postal Service, UPS, and all general delivery items.
	1) All packages for water treatment plant sites will be delivered through the central depot.
	2) All packages shall have the name of a Contractor’s employee stationed at the jobsite.
	3) All delivery drivers shall have suitable photo identification and will be required to go through security procedures.
	4) No delay claims will be allowed for failure to obtain clearance for deliveries or to delays associated with the above processes.


	3. Code Red Conditions:
	a. Work on secure sites will be stopped for the duration of code red conditions. No access by Contractor or subcontractor personnel will be permitted until clearance has been granted by the  Owner.
	b. The Contractor will be compensated for standby delay under code red conditions as provided in Section 00826, SPECIAL CONDITIONS.


	D. Barricades and Lights:
	1. Provide as necessary to prevent unauthorized entry to construction areas and affected roads, streets, and alleyways, inside and outside of fenced area, and as required to ensure public safety and the safety of Contractor's employees, other employer's em�
	2. Provide to protect existing facilities and adjacent properties from potential damage.
	3. Locate to enable access by facility operators and property owners.
	4. Protect streets, roads, highways, and other public thoroughfares that are closed to traffic by effective barricades with acceptable warning signs.
	5. Locate barricades at the nearest intersecting public thoroughfare on each side of the blocked section.

	E. Signs and Equipment:
	1. Conform to requirements of manual published by the FDOT.
	2. Barricades: Provide as required by the FDOT Vehicle Code and in sufficient quantity to safeguard public and Work.
	3. Portable TOW-AWAY-NO STOPPING Signs: Place where approved by police department and  Owner.
	4. Traffic Cones: Provide to delineate traffic lanes to guide and separate traffic movements.
	5. High-Level Warning Flag Units: Provide two in advance of traffic approaching the Work, each displaying three flags mounted at a height of 9 feet.
	6. ROAD CONSTRUCTION AHEAD Signs: Provide four, size 48 inches by 48 inches. Place in conspicuous locations, approximately 200 feet in advance of the Work, and facing approaching traffic.
	7. DETOUR Signs: Provide two, right arrow or left arrow, placed as approved by the PCM.
	8. RIGHT or LEFT LANE CLOSED AHEAD Signs: Provide two, place in advance of lane to be closed.
	9. Provide at obstructions, such as material piles and equipment.
	10. Illuminate barricades and obstructions with warning lights from sunset to sunrise.
	11. Use to alert general public of construction hazards, which would include surface irregularities, unramped walkways, grade changes, and trenches or excavations in roadways and in other public access areas.
	12. Submit proposed signage to the PCM for prior approval.

	F. Existing Structures: Where Contractor contemplates removal of small structures such as mailboxes, signposts, and culverts that interfere with Contractor's operations, obtain approval of property owner and PCM. Replace those removed in a condition equal �
	G. Finished Construction: Protect finished floors and concrete floors exposed as well as those covered with composition tile or other applied surfacing.
	H. Waterways: Keep ditches, culverts, and natural drainages continuously free of construction materials and debris.
	I. Dewatering: Construct, maintain, and operate cofferdams, channels, flume drains, sumps, pumps, or other temporary diversion and protection works. Furnish materials required, install, maintain, and operate necessary pumping and other equipment for the en�

	3.03 TEMPORARY CONTROLS
	A. Air Pollution Control:
	1. Minimize air pollution from construction operations.
	2. Burning: Of waste materials, rubbish, or other debris will not be permitted on or adjacent to Site.
	3. Conduct operations of dumping rock and of carrying rock away in trucks to cause a minimum of dust. Give unpaved streets, roads, detours, or haul roads used in construction area a dust-preventive treatment or periodically water to prevent dust as needed �

	B. Noise Control:
	1. Provide acoustical barriers so noise emanating from tools or equipment will not exceed legal noise levels.
	2. Noise Control Plan: Propose plan to mitigate construction noise and to comply with noise control ordinances, including method of construction, equipment to be used, and acoustical treatments.

	C. Water Pollution Control:
	1. Divert sanitary sewage and nonstorm waste flow interfering with construction and requiring diversion to sanitary sewers. Do not cause or permit action to occur which would cause an overflow to existing waterway.
	2. Prior to commencing excavation and construction, obtain PCM's agreement with detailed plans showing procedures intended to handle and dispose of sewage, groundwater, and stormwater flow, including dewatering pump discharges.
	3. Comply with procedures outlined in U.S. Environmental Protection Agency manuals entitled, “Guidelines for Erosion and Sedimentation Control Planning,” and “Implementation, Processes, Procedures, and Methods to Control Pollution Resulting from All Constr�
	4. Do not dispose of volatile wastes such as mineral spirits, oil, chemicals, or paint thinner in storm or sanitary drains. Disposal of wastes into streams or waterways is prohibited. Provide acceptable containers for collection and disposal of waste mater�

	D. Erosion, Sediment, and Flood Control: Provide, maintain, and operate temporary facilities to control erosion and sediment releases, and to protect the Work and existing facilities from flooding during construction period. Meet all local, state, and Fede�
	1. The Contractor shall be responsible for maintaining all erosion and sediment control facilities to insure that they continue to function as intended and do not create a health or environmental hazard.
	2. In the event of expected precipitation events, the Contractor shall remove all erosion or sediment barriers blocking City drains or inlets.
	3. All sediment barriers installed on City drains and inlets shall be removed immediately upon installation of the final pavement and cleanup.


	3.04 STORAGE YARDS AND BUILDINGS
	A. Coordinate requirements with Section 01600, Material and Equipment.
	B. Temporary Storage Yards: Construct temporary storage yards for storage of products that are not subject to damage by weather conditions.
	C. Temporary Storage Buildings:
	1. Provide environmental control systems that meet recommendations of manufacturers of equipment and materials stored.
	2. Arrange or partition to provide security of contents and ready access for inspection and inventory.
	3. Store combustible materials (paints, solvents, fuels) in a well-ventilated and remote building meeting safety standards.

	D. Storage and staging facilities are permitted on private property subject to the review and approval of the Planning and Zoning Department and the issuance of a permit under the provisions of Section 47-19.2 of the Unified Land Development Regulatio...
	1. Notice to Proceed will not be issued until the final approval is obtained.
	2. Staging area sign requirements are provided at the end of this Section.


	3.05 ACCESS ROADS AND DETOURS
	A. Construct access roads as shown and within easements, rights-of-way, or Project limits. Utilize existing roads where shown. Alignments for new routes must be approved by PCM or Owner.
	B. Maintain drainage ways. Install and maintain culverts to allow water to flow beneath access roads. Provide corrosion-resistant culvert pipe of adequate strength to resist construction loads.
	C. Provide gravel, crushed rock, or other stabilization material to permit access by all motor vehicles at all times.
	D. Maintain road grade and crown to eliminate potholes, rutting, and other irregularities that restrict access.
	E. Coordinate with PCM detours and other operations affecting traffic and access. Provide at least 72 hours' notice to PCM of operations that will alter access to the site and adjacent private properties.
	F. Where access road crosses existing fences, install and maintain gates.
	G. Upon completion of construction, restore ground surface disturbed by access road construction to original grade. Replace damaged or broken culverts with new culvert pipe of same diameter and material.

	3.06 PARKING AREAS
	A. Control vehicular parking to preclude interference with public traffic or parking, access by emergency vehicles,  Owner's operations, or construction operations.
	B. Provide parking facilities for personnel working on the Project. No employee or equipment parking will be permitted on  Owner's existing paved areas, except as specifically designated for Contractor's use.

	3.07 VEHICULAR TRAFFIC
	A. Comply with Laws and Regulations regarding closing or restricting use of public streets or highways. No public or private road shall be closed, except by written permission of proper authority. Assure the least possible obstruction to traffic and normal

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Whenever it is necessary to cross, close, or obstruct roads, driveways, and walks, whether public or private, provide and maintain suitable and safe bridges, detours, or other temporary expedients for accommodation of public and private travel.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Notify fire department and police department before closing the public or privatestreet or portion thereof. Notify said departments when streets are again passable for emergency vehicles. Do not block off emergency vehicle access to consecutive arterial

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	D. Coordinate traffic routing with that of others working in same or adjacent areas.

	3.08 CLEANUP PROCEDURES FOR HURRICANE WARNINGS AND WATCHES
	A. In the event that the National Oceanographic and Atmospheric Administration (NOAA) issues a hurricane watch for the Fort Lauderdale area, the PCM will contact the Contractor informing him that the watch has been established. Once notified of a hurricane�

	3.09 CLEANING DURING CONSTRUCTION
	A. In accordance with General Conditions, as may be specified in Specification sections, and as required herein.
	B. Wet down exterior surfaces prior to sweeping to prevent blowing of dust and debris. At least weekly, sweep all floors (basins, tunnels, platforms, walkways, sidewalks, driveways, roof surfaces), and pick up all debris and dispose.
	C. Provide approved containers for collection and disposal of waste materials, debris, and rubbish. At least at weekly intervals, dispose of such waste materials, debris, and rubbish offsite.
	D. Thoroughly clean all spilled dirt, gravel, or other foreign material caused by the construction operations from all streets and roads at the conclusion of each day's operation. Sidewalks, unless under construction, shall be kept clear of material, and a�

	3.10 PROJECT sIGNS
	A. Contractor shall contact the City’s PCM to obtain the PDF file of the Project Sign.
	B. Provide two project signs, placement to be determined by the City.
	A.
	C. Sign Dimensions:
	1. The project sign shall be dimensioned 4’ X 8’.


	1.01
	3.11 SUPPLEMENTS
	A. The supplements listed below, following “END OF SECTION,” are part of this Specification.
	1. Supplement(1, Project Sign Detail Example, (2 required).




	01430 OPERATION AND MAINTENANCE DATA.pdf
	1 PART 1 GENERAL
	1.01 SECTION INCLUDES
	A. Detailed information for the preparation, submission, and Engineer’s review of Operations and Maintenance (O&M) Data, as required by individual Specification sections.

	1.02 DEFINITIONS
	A. Preliminary Data: Initial and subsequent submissions for Engineer’s review.
	B. Final Data: Engineer-accepted data, submitted as specified herein.
	C. Maintenance Operation: As used on Maintenance Summary Form is defined to mean any routine operation required to ensure satisfactory performance and longevity of equipment. Examples of typical maintenance operations are lubrication, belt tensioning, adju

	1.03 SEQUENCING AND SCHEDULING
	A. Equipment and System Data:
	1. Preliminary Data:
	a. Do not submit until Shop Drawing for equipment or system has been reviewed and approved by Engineer.
	b. Submit prior to shipment date.

	2. Final Data: Submit Compilation Formatted and Electronic Media Formatted data prior to Substantial Completion of project.

	B. Materials and Finishes Data:
	1. Preliminary Data: Submit at least 15 days prior to request for final inspection.
	2. Final Data: Submit within 10 days after final inspection.


	1.04 DATA FORMAT
	A. Prepare preliminary data in the form of an instructional manual. Prepare final data in data compilation format and on electronic media, as specified herein.
	B. Instructional Manual Format:
	1. Binder: Commercial quality, permanent, three-ring or three-post binders with durable plastic cover.
	2. Size: 8-1/2 inches by 11 inches, minimum.
	3. Cover: Identify manual with typed or printed title “OPERATION AND MAINTENANCE DATA” and list:
	a. Project title.
	b. Designate applicable system, equipment, material, or finish.
	c. Identity of separate structure as applicable.
	d. Identity of equipment name, number and Specification section.

	4. Title Page:
	a. Contractor name, address, and telephone number.
	b. Subcontractor, Supplier, installer, or maintenance contractor’s name, address, and telephone number, as appropriate.
	1) Identify area of responsibility of each.
	2) Provide name and telephone number of local source of supply for parts and replacement.


	5. Table of Contents:
	a. Neatly typewritten and arranged in systematic order with consecutive page numbers.
	b. Identify each product by product name and other identifying numbers or symbols as set forth in Contract Documents.

	6. Paper: 20-pound minimum, white for typed pages.
	7. Text: Manufacturer's printed data, or neatly typewritten.
	8. Three-hole punch data for binding and composition; arrange printing so that punched holes do not obliterate data.
	9. Material shall be suitable for reproduction, with quality equal to original. Photocopying of material will be acceptable, except for material containing photographs.

	C.  Data Compilation Format:
	1. Compile all Engineer-accepted preliminary O&M data into a hard-copy, hard-bound set.
	2. Each set shall consist of the following:
	a. Binder: Commercial quality, permanent, three-ring or three-post binders with durable plastic cover.
	b. Cover: Identify each volume with typed or printed title “OPERATION AND MAINTENANCE DATA, VOLUME NO. ___ OF ___,” and list:
	1) Project title.
	2) Contractor’s name, address, and telephone number.
	3) If entire volume covers equipment or system provided by one Supplier include the following:
	a) Identity of general subject matter covered in manual.
	b) Identity of equipment number and Specification section.


	c. Provide each volume with title page and typed table of contents with consecutive page numbers. Place contents of entire set, identified by volume number, in each binder.
	d. Table of contents neatly typewritten, arranged in a systematic order:
	1) Include list of each product, indexed to content of each volume.
	2) Designate system or equipment for which it is intended.
	3) Identify each product by product name and other identifying numbers or symbols as set forth in Contract Documents.

	e. Section Dividers:
	1) Heavy, 80 pound cover weight, tabbed with numbered plastic index tabs.
	2) Fly-Leaf:
	a) For each separate product, or each piece of operating equipment, with typed description of product and major component parts of equipment.
	b) List with Each Product:
	(1) Name, address, and telephone number of Subcontractor, Supplier, installer, and maintenance contractor, as appropriate.
	(2) Identify area of responsibility of each.
	(3) Provide local source of supply for parts and replacement.

	c) Identity of separate structure as applicable.


	f. Assemble and bind material, as much as possible, in same order as specified in the Contract Documents.


	D.  Electronic Media Format:
	1. Operation and Maintenance Data Summary:
	a. After all data has been found to be acceptable to Engineer, submit Operation and Maintenance summary data in electronic format on CD.
	b. Data shall include the information included on the Maintenance Summary Forms and other summary information as defined by the Owner.

	2. Electronic format shall be Microsoft Excel or similar as specified by the Owner.


	1.05 SUBMITTALS
	A. Informational:
	1. Data Outline: Submit 2 copies of a detailed outline of proposed organization and contents of Final Data prior to preparation of Preliminary Data.
	2. Preliminary Data:
	a. Submit 3 copies for Engineer's review.
	b. If data meets conditions of the Contract:
	1) One copy will be returned to Contractor.
	2) One copy will be retained in Engineer's file.
	3) One copy will be retained by the PCM.

	c. If data does not meet conditions of the Contract:
	1) All copies will be returned to Contractor with Engineer's comments (on separate document) for revision.
	2) Engineer’s comments will be retained in PCM's and Engineer's files.
	3) Resubmit 3 copies revised in accordance with Engineer's comments.


	3. Final Data: Submit 3 copies in format specified herein.


	1.06 DATA FOR EQUIPMENT AND SYSTEMS
	A. Content for Each Unit (or Common Units) and System:
	1. Product Data:
	a. Include only those sheets that are pertinent to specific product.
	b. Clearly annotate each sheet to:
	1) Identify specific product or part installed.
	2) Identify data applicable to installation.
	3) Delete references to inapplicable information.

	c. Function, normal operating characteristics, and limiting conditions.
	d. Performance curves, engineering data, nameplate data, and tests.
	e. Complete nomenclature and commercial number of replaceable parts.
	f. Original manufacturer's parts list, illustrations, detailed assembly drawings showing each part with part numbers and sequentially numbered parts list, and diagrams required for maintenance.
	g. Spare parts ordering instructions.
	h. Where applicable, identify installed spares and other provisions for future work (e.g., reserved panel space, unused components, wiring, terminals).

	2. As-installed, color-coded piping diagrams.
	3. Charts of valve tag numbers, with the location and function of each valve.
	4. Drawings: Supplement product data with Drawings as necessary to clearly illustrate:
	a. Format:
	1) Provide reinforced, punched, binder tab; bind in with text.
	2) Reduced to 8-1/2 inches by 11 inches, or 11 inches by 17 inches folded to 8-1/2 inches by 11 inches.
	3) Where reduction is impractical, fold and place in 8-1/2-inch by 11-inch envelopes bound in text.
	4) Identify Specification section and product on Drawings and envelopes.

	b. Relations of component parts of equipment and systems.
	c. Control and flow diagrams.
	d. Coordinate drawings with Project record documents to assure correct illustration of completed installation.

	5. Instructions and Procedures: Within text, as required to supplement product data.
	a. Format:
	1) Organize in consistent format under separate heading for each different procedure.
	2) Provide logical sequence of instructions for each procedure.
	3) Provide information sheet for Owner's personnel, including:
	a) Proper procedures in event of failure.
	b) Instances that might affect validity of guarantee or Bond.


	b. Installation Instructions: Including alignment, adjusting, calibrating, and checking.
	c. Operating Procedures:
	1) Startup, break-in, routine, and normal operating instructions.
	2) Test procedures and results of factory tests where required.
	3) Regulation, control, stopping, and emergency instructions.
	4) Description of operation sequence by control manufacturer.
	5) Shutdown instructions for both short and extended duration.
	6) Summer and winter operating instructions, as applicable.
	7) Safety precautions.
	8) Special operating instructions.

	d. Maintenance and Overhaul Procedures:
	1) Routine maintenance.
	2) Guide to troubleshooting.
	3) Disassembly, removal, repair, reinstallation, and re-assembly.


	6. Guarantee, Bond, and Service Agreement: In accordance with Section 01780, Contract Closeout.

	B. Content for Each Electric or Electronic Item or System:
	1. Description of Unit and Component Parts:
	a. Function, normal operating characteristics, and limiting conditions.
	b. Performance curves, engineering data, nameplate data, and tests.
	c. Complete nomenclature and commercial number of replaceable parts.
	d. Interconnection wiring diagrams, including control and lighting systems.

	2. Circuit Directories of Panelboards:
	a. Electrical service.
	b. Controls.
	c. Communications.

	3. List of electrical relay settings, and control and alarm contact settings.
	4. Electrical interconnection wiring diagram, including control and lighting systems.
	5. As-installed control diagrams by control manufacturer.
	6. Operating Procedures:
	a. Routine and normal operating instructions.
	b. Sequences required.
	c. Safety precautions.
	d. Special operating instructions.

	7. Maintenance Procedures:
	a. Routine maintenance.
	b. Guide to troubleshooting.
	c. Adjustment and checking.
	d. List of relay settings, control and alarm contact settings.

	8. Manufacturer's printed operating and maintenance instructions.
	9. List of original manufacturer's spare parts, manufacturer's current prices, and recommended quantities to be maintained in storage.

	C. Maintenance Summary:
	1. Compile individual Maintenance Summary for each applicable equipment item, respective unit or system, and for components or sub-units.
	2. Format:
	a. Use Maintenance Summary Form bound with this Section or electronic facsimile of such.
	b. Each Maintenance Summary may take as many pages as required.
	c. Use only 8-1/2-inch by 11-inch size paper.
	d. Complete using typewriter or electronic printing.

	3. Include detailed lubrication instructions and diagrams showing points to be greased or oiled; recommend type, grade, and temperature range of lubricants and frequency of lubrication.
	4. Recommended Spare Parts:
	a. Data to be consistent with manufacturer's Bill of Materials/Parts List furnished in O&M manuals.
	b. “Unit” is the unit of measure for ordering the part.
	c. “Quantity” is the number of units recommended.
	d. “Unit Cost” is the current purchase price.



	1.07 DATA FOR MATERIALS AND FINISHES
	A. Content for Architectural Products, Applied Materials, and Finishes:
	1. Manufacturer's data, giving full information on products:
	a. Catalog number, size, and composition.
	b. Color and texture designations.
	c. Information required for reordering special-manufactured products.

	2. Instructions for Care and Maintenance:
	a. Manufacturer's recommendation for types of cleaning agents and methods.
	b. Cautions against cleaning agents and methods that are detrimental to product.
	c. Recommended schedule for cleaning and maintenance.


	B. Content for Moisture Protection and Weather Exposed Products:
	1. Manufacturer's data, giving full information on products:
	a. Applicable standards.
	b. Chemical composition.
	c. Details of installation.

	2. Instructions for inspection, maintenance, and repair.


	1.08 SUPPLEMENTS
	A. The supplements listed below, following “END OF SECTION,” are part of this Specification.
	1. Forms: Maintenance Summary Form.



	2 PART 2 PRODUCTS (NOT USED)
	3 PART 3 EXECUTION (NOT USED)

	MIT SPECIFICATIONS_Revised20140507.pdf
	Ductile Iron Pipe and Fittings: As used herein, "ANSI" denotes the American National Standards Institute, "AWWA" denotes the American Water Works Association, and "ASTM" denotes the American Society for Testing and Materials.
	All pipe and fittings to be furnished hereunder shall conform to the referenced ANSI and/or AWWA Standard as modified herein, as appearing in the following sections.

	Gaskets supplied for force main or sanitary sewer usage shall be neoprene.
	Pipe: All pipe shall be ductile iron pipe conforming to ANSI/AWWA Standard C151/A21.51- 02, "Ductile-Iron Pipe, Centrifugally Cast, for Water". All pipe and fittings for water applications shall be in full compliance with ANSI/NSF 61, "Drinking Water ...
	The pipe thickness and outside diameter of pipe for sanitary sewer and water usage shall conform to Tables 1 and 2 (for push-on and mechanical joint pipe, respectively) of ANSI/AWWA Standard C151/A21.51-02 for the following sizes (The pressure class s...
	For restrained joint pipe, the thickness of the pipe barrel remaining after grooves are cut, if required in the design of restrained end joints, shall not be less than the nominal wall thickness of equal sized non-restrained joint pipe as shown above.
	Each piece of pipe shall be marked as required in Subsection 4.6 of AWWA C151- 02. Letters and numerals on pipe sizes 12-inch and smaller shall be not less than 3/8-inch.
	The City absolutely reserves the right to require the use of "thickness" class pipe in applications where in the opinion of the Engineer (i.e. City Engineer or his representative), such use is in the best interest of the City.  The Engineer's decision...
	A sufficient quantity of non-toxic vegetable soap lubricant shall be supplied with each order of pipe.  The soap lubricant shall be suitable for use in subaqueous trench conditions.
	Flanged ductile-iron shall be made with ductile iron and shall conform with AWWA/ANSI C115/A21.15-99.

	Fittings Conforming to ANSI/AWWA C110/A21.11-98 (Water & Sewer Use)
	Standard mechanical joint and flanged joint fittings shall be ductile iron for use with ductile-iron pipe as specified above.  Cast ductile-iron fittings in the 3-inch through 24-inch size range shall be pressure rated at 350 psi, minimum; (except fla...

	Fittings Conforming with ANSI/AWWA C153/A21.53-00 (Water & Sewer Use ):
	All fittings shall be cast ductile-iron for use with ductile-iron pipe as specified above.  Fittings in the 3-inch through 24-inch size range shall be pressure rated at 350 psi, minimum; 30-inch through 48-inch size range shall be pressure rated at 25...
	Since the C153 Standard provides only minimum dimensions, fully detailed drawings of all fittings proposed shall be supplied to the City as shop drawings. The tabulated nominal weight of each size and type of fitting shall also be supplied as a part o...

	Mechanical Joints
	Mechanical joints for fittings shall conform to ANSI/AWWA Standard C111/A21.11-00, except that the gaskets for sanitary sewer or force mains shall be neoprene.  Bolt holes for mechanical joints shall be equally spaced, and shall straddle the vertical ...
	The proper number of gaskets, glands, bolts and nuts, all conforming to ANSI/AWWA Standard C111/A21.11-00, plus one extra gasket for every 10 joints or fraction thereof, shall be furnished with each order.  The gaskets and joint accessories shall be s...

	Flanged Joints
	Connecting pieces with one end flanged and the other end either plain-end or mechanical joint, shall conform to ANSI/AWWA Standard C110/A21.10-98.  Joint material for both the flanged end and the mechanical joint accessories for connecting pieces with...
	Other types of flanged fittings, and flanged pipe, shall conform to the following requirements unless otherwise stated in the order:
	Flanged fittings shall conform to ANSI/AWWA Standard C110/A21.10-98, as specified hereinabove.
	Flanged ductile-iron pipe with integrally cast flanges shall be manufactured in accordance with ANSI/AWWA Standard C151/A21.51-02, and with provisions contained hereinabove for centrifugally cast ductile iron pipe, and shall be furnished with ANSI Sta...
	Flanged ductile-iron pipe with threaded flanges shall be manufactured in accordance with ANSI/AWWA Standard C115/A21.15-99, "Flanged Ductile-Iron Pipe With Ductile-Iron or Grey-Iron Threaded Flanges", and shall be rated for a working pressure of 250 p...
	All flanges on ductile-iron pipe and fittings shall be of ductile iron.  All joint materials for flanged pipe and fittings, shall be supplied with all pipe or fittings ordered. Bolts and nuts shall comply with all requirements of Appendix Section A.1 ...
	Joint materials for flanged joints shall be furnished by the Contractor and shall be 1/8-inch thick, full faced SBR for water and neoprene for sewer.

	Linings -
	Coatings - Bituminous Coating:   All pipe and fittings shall be outside-coated with a bituminous material applied by means of the airless spray method.
	Ceramic Epoxy Lining and Polyethylene Lining:
	Pipe and fittings for sanitary sewer or force main application shall be lined with either ceramic epoxy or virgin polyethylene. A Vendor may supply one or the other material but not both in the same order. Polyethylene shall be compounded with carbon ...

	Ceramic Epoxy:
	All ductile iron pipe and fittings shall be delivered to the application facility without asphalt, cement lining or other lining on the interior surface or the first 6 inches on the spigot end of the pipe exterior. The only ceramic epoxy material appr...
	Material must meet the following criteria and be accompanied by certification of the following test results:
	A permeability rating of 0.00 when tested according to Method A of ASTM E96-92 "Test Method for Water Vapor Transmission of Materials", Procedure A with a test duration of 30 days.
	The following test must be run on coupons from factory lined ductile iron pipe:
	a. ASTM B117 Salt Spray (scribed panel) - Results to equal no more than 0.5mm undercutting after one year.
	b. ASTM G95 Cathodic Disbondment 1.5 volts @ 77 degrees F.  Results to equal no more than 0.5mm undercutting after 30 days.
	c. Immersion Testing rating using ASTM D714-87.
	d. 20% Sulfuric Acid - No effect after one year.
	e. 25% Sodium Hydroxide - No effect after one year.
	f. 160 degree F. Distilled Water - No effect after one year.
	g. 120 degree F. Tap Water (scribed panel) - 0.0 undercutting after one year with no effect.

	A statement from the manufacturer attesting to the fact that at least 20% of the volume of the lining contains ceramic quartz pigment.
	A statement concerning recoatability and repair to the lining.

	Application:
	The lining shall be applied by a competent firm with a successful history of applying linings to the interior of ductile iron pipe and fittings.

	Surface Preparation:
	Prior to abrasive blasting, the entire area which will receive the protective compound shall be inspected for oil, grease, etc., any areas where oil, grease or any substance which can be removed by solvent is present shall be solvent cleaned using the...

	Lining:
	After the surface preparation and within 8 hours of surface preparation, the interior of pipe and fittings shall receive a minimum forty (40) mils dry film thickness of the protective lining.  No lining shall take place when the substrate or ambient t...

	Coating of Gasket and Spigot Ends:
	Due to the tolerances involved, the gasket area and exterior of the spigot end for 6 inches back from the end of the spigot must be coated with six (6) mils minimum, ten (10) mils maximum of Protecto Joint Compound. This coating shall be applied by br...

	Number of Coats:
	The number of coats of lining material applied shall be as recommended by the lining manufacturer.  However, in no case shall this material be applied above the dry thickness per coat recommended by the lining manufacturer in printed literature.  The ...

	Touch-Up and Repair:
	Protecto Joint Compound shall be used for touch-up or repair.  Procedures shall be in accordance with manufacturer's recommendations.

	Inspection:
	All ductile iron pipe and fitting linings shall be checked for thickness using a magnetic film thickness gauge.  The thickness testing shall be done using the method outlined in SSPC-PC-2 Film Thickness Rating.
	The interior lining of all pipe and fittings shall be tested for pinholes with a nondestructive 2,500 volt test.
	Each pipe joint and fitting shall be marked with the date of application of the lining system and with its numerical sequence of application on the date.

	Certification:
	The pipe or fitting manufacturer must supply a certificate attesting to the fact that the applicator met the requirements of this specification, and that the material used was as specified, and that the material was applied as required by the specific...

	Procedures for Sealing Cut Ends and Repairing Field Damaged Areas:
	Remove burrs caused by field cutting of ends or handling damage and smooth out the edge of the lining if rough.
	Remove all traces of oil, grease, asphalt, dust, dirt, etc.
	Areas of loose or damaged lining associated with field cutting the pipe shall be repaired, if approved by the Engineer, as recommended by the pipe manufacturer. The damaged area shall be stripped back by chiseling or scraping about 1 to 2 inches into ...
	The exposed metal and the 1 to 2-inch lining overlap shall be roughened with a coarse grade of emery cloth (#40 grit), rasp or small chisel.  Avoid wire brushing or similar buffing since these tend to make the surface too smooth for good adhesion.

	5.03  POLY (VINYL CHLORIDE) (PVC) PIPE
	A. Poly Vinyl Chloride (PVC) Pipe:   Poly (vinyl chloride) (PVC) pipe and fittings specified herein are small diameter PVC with threaded, flanged and solvent cemented joints.
	1. All poly vinyl chloride (PVC) pipe and fittings shall be made from high impact, rigid poly (vinyl chloride) compounds. Pipe and fittings shall be marked indicating size, type and schedule, ASTM Designation, manufacturer or trade mark, and shall bear theˇ

	A General:  The butterfly valves shall be manufactured in accordance with the applicable provisions of ANSI/AWWA C504-06, as modified herein.  The valves shall be designed for installation in a horizontal pipeline, unless otherwise shown on the Plans,...
	B. Valve Body:  Valve body shall be made of cast iron conforming to ASTM Standard A 126, “Gray Iron Castings for valves, Flanges and Pipe Fittings,” Class B; or ASTM Standard A48, “Gray Iron Castings,” Class 40.  No disc stops shall be allowed on the body.ˆ
	C. Mechanical Joint Valves:  Mechanical joint valves shall have ends complying with ANSI/AWWA Standard C111/A21.11-90, “Rubber-Gasket Joints for Ductile-Iron and Gray-Iron Pressure Pipe and Fittings.”  Mechanical joint gaskets, glands, and high strength caˆ
	D. Flanged Valves:  Flanged valves shall have ends faced and drilled conforming to ANSI Standard B16.1, “Cast Iron Pipe Flanges and Flanged Fittings,” Class 125.  Bolt holes shall not be tapped except as may be required by the shaft hubs.  Flanged valves sˆ
	E. Valve Shafts:  Valve shafts shall be one piece straight through, or two piece stub-type, AISI Type 316 stainless steel or Monel construction.  Shaft design and sizing shall preclude any disc edge-to seal excess or insufficient clearance due to “sag,” “p˙
	F. Pins:  The pins connecting the disc and the shaft of all valves shall be mechanically secured.  All valves with one-piece through shafts shall have at least two pins.  Valves 24-inch and smaller with two piece stub type shafts shall have one or two pins˙
	G. Valve Disc:  Valve discs shall seat at an angle of 90 degrees to the pipe axis. Valve discs shall be made of cast iron (conforming to ASTM Standard A48-83(1990), Class 40, “Gray Iron Castings;” ASTM Standard A 126, “Gray Iron Castings for Valves, Flange˙
	H. Valve Seats:  Valve seats shall be secured to the valve body only.  Seats secured to the valve discs are not acceptable. Valve seats shall be made of new synthetic rubber and may be reinforced by the manufacturer.  Rubber seats on valves 24-inch and sma˙
	I. Valve Bearings:  Valve bearings shall be self-lubricating, corrosion resistant, sleeve type and with thrust bearings as required by Section 4.3.6 of ANSI/AWWA C504-06.  Shaft to bearing clearance under maximum loads shall be such that excessive or insuf˝
	J. External Ferrous Items:  All external ferrous items, except cast iron, shall be hot-dipped galvanized in accordance with ASTM Standard A123-89a, “Zinc (Hot-Galvanized) Coatings on Iron and Steel Products,” or ASTM Standard A153-82(1987), “Zinc Coating (˝
	K. Shaft Seals:  Shaft seals shall be as required by Section 4.3.7 of ANSI/AWWA C504-06.
	L. Operators
	1. Manual operators for valves 30-inches and larger shall be totally enclosed worm gear operators, permanently lubricated, suitable for buried and submerged operation, and shall be Limitorque type HBC, or approved equal, in accordance with ANSI/AWWA C504-0˝
	2. Manual operators shall be provided with completely enclosed mounting brackets or adapters.
	3. The operators shall be sized to provide the maximum torque as shown in Table 4 of ANSI/AWWA C504-06 for the class and size of valve specified.  In addition, the operator shall be capable of withstanding an input torque of 300 ft. lbs. on the operating n˝
	1. After mounting, each operator shall be factory adjusted to insure that the valve will operate from a fully open to a fully (seated) position without further adjustment by the installing contractor.  An affidavit from the manufacturer certifying to this,˝
	4.
	M Torque Limiting Device
	1 Each valve shall be provided with a torque limiting device designed to protect the actuator and valve parts.  The device shall consist of an overtorque protection mechanism enclosed in hermetically sealed cast iron housing.  The mechanism shall be perman˛
	N Identification Plate
	1 The identification plate, with a drilled or punched center hole, will be slipped onto the shaft prior to welding the shaft's bottom coupling as specified above. The center hole in the plate shall be 1/4 inch larger in diameter than the shaft, maximum. Th˛
	O Finishes
	1 Interior Coating:
	a. The interior coating of the valve bodies shall be a two-part epoxy specially formulated for potable water service and applied according to the coating manufacturer’s recommendations.
	b. All interior coating products must meet the approval of the United States Environmental Protection Agency for contact with potable water.  The coating shall conform to ANSI/AWWA C550-01, “Protective Epoxy Interior Coatings for Valves and Hydrants,” and ˛
	c. Exterior Coating:
	1) Exterior painting shall be asphalt varnish conforming to Federal Specifications TT-C-494A as required by Section 4.2 of ANSI/AWWA C504-06.
	P Testing
	1 The butterfly valves shall be tested in accordance with ANSI/AWWA C504-06, Section 5.1.  The Performance Test, Subsec. 5.1.1, and the Hydrostatic Test, Subsec. 5.1.3, shall be performed as stated, but the Leakage Test, Subsec. 5.1.2, shall be performed b˚
	2 The valves shall be further subjected to factory hydrostatic testing, at 150 psig for valves 72-inch and smaller and 75 psig for valves larger than 72-inch, while standing in the vertical (installation) position, bidirectionally; first on one side of the˚
	3 The manufacturer shall furnish a certified test report shipped with the valve specifically stating that the valve has met the requirements of each of the various tests.  For valves 54-inch and larger the certification supplied shall be signed, dated and ˚
	4 The installing contractor shall be required to pressure test the valves, and cycle the valve as a test of function above grade, prior to installation.  It is fully expected and required by the Department that the valve shall be manufactured, tested and s˚
	5 Witnessed testing shall be performed within the Continental United States.  The Department reserves the right to send a representative to witness such test(s). If the Department opts to witness such test(s).  Tests to be witnessed shall be planned such t˚
	6 Valves to be tested shall be complete with nameplates and serial numbers.  Testing shall be at Contractors cost.  The time and trip of the City's representative shall be at the City's cost. The Contractor shall simultaneously notify the City's representa˚
	7 The Contractor shall supply certification that all materials supplied that will come into contact with drinking water conform or will conform with American National Standards Institute (ANSI)/NSF International (NSF) Standard 61.
	Q Acceptable Products
	1 Valves shall be DeZurik Model BAW, or approved equal.  Valves and operators shall be modified as necessary to conform to this Specification.
	Access:  All valves shall be installed to provide easy access for operation, removal, and maintenance, and to avoid conflicts between valve operators and structural members or handrails.
	Valve Accessories:  Where combinations of valves, sensors, switches, and controls are specified or shown on the Drawings, it shall be the responsibility of the Contractor to properly assemble and install these various items so that all systems are com...
	The installation of butterfly valves with valve box and riser shall include the installation of extension shaft.  The valve operator shall be installed with the extension shaft, coupling, nut and data plate as shown on the Plans or City's Standard Det...
	1.    Care shall be taken that all valves are well supported.


	01010 SUMMARY OF WORK_Revised20140414.pdf
	1 PART 1 GENERAL
	1.01 WORK COVERED BY CONTRACT DOCUMENTS
	A. The completed Work will provide OWNER with new 12-inch and 24-inch force main and required appurtenances for backwashing Deep Injection Well #4. The new force main will connect the existing 24” force main leading to Well #4 to the existing 24” Backwash 
	1. CONTRACTOR shall provide all materials, labor and equipment to construct approximately 62 LF of mechanically restrained 24-inch DIP force main by Open-Cut Method. Construction includes fittings and appurtenances.
	2. CONTRACTOR shall provide all materials, labor and equipment to construct approximately 10 LF of restrained force main above ground. Construction includes fittings and appurtenances.
	3. CONTRACTOR shall provide all materials, labor, and equipment to connect the new 24-inch DIP force main to the existing 24-inch DIP force main with an aboveground new 24-inch x 24-inch restrained tee.
	4. CONTRACTOR shall provide all materials, labor, and equipment to connect the new 24-inch restrained DIP force main to the 24-inch backwash force main using the existing stub out as shown on the project plans.
	5. CONTRACTOR shall provide all materials, labor, and equipment to construct approximately 12 LF of aboveground 12-inch DIP force main to reconnect Surge Tank to existing 24-inch restrained force main. Construction includes all fittings and appurtenan...
	6. CONTRACTOR shall provide all materials, labor, and equipment to connect the new 12-inch force main to the existing 24-inch force main and the existing Surge Tank for IW-4.
	7. CONTRACTOR shall provide all materials, labor, and equipment to install one (1) new 12-inch butterfly valve and one (1) new 24-inch butterfly valve. Installation includes all appurtenances and restraining mechanisms.
	8. CONTRACTOR shall provide all materials, labor, and equipment to construct aboveground pipe supports as shown on the project plans.
	9. CONTRACTOR shall be responsible for all material, labor and equipment necessary to transport materials and equipment to the project site. CONTRACTOR shall provide all materials, labor, and equipment to install one 12-inch line stop on the existing 12-in
	a. CONTRACTOR shall excavate and expose the existing 12-inch DIP return pipe to determine the best location to install the line stop.
	b. Line stop location shall be approved by the CITY.

	10. CONTRACTOR shall provide all material, labor, and equipment to remove the existing 12-inch force main from the Surge Tank to the line stop.
	11. CONTRACTOR shall coordinate with the George T. Lohmeyer Wastewater Treatment Plant Operator for the closing of all necessary valves on the existing 24-inch force main.
	12. CONTRACTOR shall verify that the aboveground 24-inch butterfly valve is operational prior to project commencement.
	13. CONTRACTOR shall clean and pressure test the new 12-inch and 24-inch force main. Testing shall be performed in accordance with applicable permits and standards, and Section 02500 Conveyance Piping General.
	14. CONTRACTOR shall restore the areas disturbed by construction to a condition similar to what existed prior to pipe installation.
	15. CONTRACTOR shall furnish all labor, material, and equipment to install 100AMPS/180V/277V/3 Phase breaker in existing 480V/277V/3 phase.
	16. CONTRACTOR shall provide all labor, material, and equipment to install a new Power Distribution Panel with dimensions 48-inch width X 48-inch height X 12-inch depth, stainless steel 316, 12 gage, NEMA 4X with hinged lockable door enclosure.
	a. The enclosure shall be shielded with highly reflective stainless steel of 16 gauge or thicker;
	b. The enclosure shall be divided vertically in two sections, A and B;
	1) Section A – 480 V: 480 V/277V/3 phase power distribution will include the following:
	a) 150 Amp/ 480V/ 277V/ 3 phase/ 12 KAIC, tines copper busbar;
	b) 1-100 Amp/ 480V/ 277V/ 3 phase/ 12 KAIC bolted in breaker main;
	c) 7-20 Amp/ 480V/ 277V/ 3 phase bolted in breakers;
	d) 2-60 Amp general duty non-fusible safety switches, Square D/DU 322, Item 1H262 with lockable means, NEMA 1, as service disconnect of valve operating circuits;
	e) 1-9 KVA/ 480V/ 208V/ 120V/ 3 phase/ ∆y Transformer.

	2) Section B – 208V/ 120V/ 3 phase low voltage 208V/ 120V/ 3 phase section will include the following:
	a) 1-50 Amp/ 208V/ 120V/ 34 tined copper busbar;
	b) 4-20 Amp/ 208V/ 120V/ 3 phase breakers;
	c) 4-20 Amp/ 120V breakers;
	d) 1-20 Amp/ 120V/ GFI Receptacle.

	3) Furnish all materials, labor, and equipment to install a grounding system with two (2) ¾-inch diameter x 12-foot length copper-clad steel rod with #1 stranded copper wire and grounding busbar per drawing.


	17. CONTRACTOR shall provide a control panel with dimensions 24-inch width X 24-inch height X 12-inch depth, gauge #12, stainless steel 316 with hinged lockable door, NEMA4X with single radiation shield and terminal block for thirty (30) #16 gauge conducto�
	a) All necessary terminals and 120V breakers.
	b) A 100 watt resistance heater to be activated by thermostat with adjustable setting to prevent condensation during cold weather.

	18. CONTRACTOR shall furnish all material, labor, and equipment to install four (4) 24-inch X 24-inch X 24-inch pull boxes without bottom, precast of polymer concrete manufactured by Quazite or equal with traffic rated covers.
	19. CONTRACTOR shall furnish all materials, labor, and equipment to install four (4) 10-inch X 10-inch X 6-inch depth pull boxes, stainless steel, NEMA 4X, per drawings.
	20. CONTRACTOR shall furnish all materials, labor, and equipment to extend existing 8-inch conduit to the west side the new 24-inch backwash to new pull box as route of 2-inch conduit of control wiring.
	21. CONTRACTOR shall furnish all material, labor, and equipment to install the following circuit with THHN/Copper wire per drawing:
	a. 300 linear feet of power circuit of 4x#2 + 1x#8(G) in 2-inch PVC SCH 80 conduit to fit new DP 480V Panel.

	22. CONTRACTOR shall furnish all materials, labor, and equipment to install 300 linear feet of 25x#16 gauge stranded plus two (2) pairs of coaxial cable in 2-inch PVC SCH 8- conduit from existing control panel to new control panel per drawings.
	a. Install power distribution with miniature 1 phase breakers, terminal block control wires, GFI/20 Amp/ Receptacle, communication terminal block in control panel per drawing.

	23. CONTRACTOR shall furnish all materials, labor, and equipment to replace and install two (2) 24-inch valve actuators/ 480V/ 3 phase with all necessary circuits or power and control.  Manufacturer and model shall be Limitorque Actuation MX-05/WG551S.

	B. Installation of all pipes includes, but is not limited to:
	1. CONTRACTOR shall provide dewatering as required by field conditions. Dewatering plans to be obtained by CONTRACTOR and approved by Broward County DEP, prior to construction.
	2. Compliance with applicable permits including but not limited to provisions under FDOT, BCEPG, BEPD, BHRS, FEC Railway, USACE, USCG.


	1.02 WORK NOT COVERED BY CONTRACT DOCUMENTS
	A. N/A

	1.03 OWNER-FURNISHED ITEMS
	A. The following items will be furnished by OWNER:
	1. Approved applicable permits under BCERD and FDEP.
	2. As Built survey field efforts during construction and As Built CAD drawings. As Built data information gathering shall be coordinated by the Contractor through the City’s field inspector.



	PART 2 PRODUCTS (Not Used)
	2 PART 3 EXECUTION (Not Used)
	2.01 SEQUENCE OF WORK
	A. To avoid disruption to existing operations, provide coordination with other related projects, and/or to minimize impacts on adjacent property owners, the Work will be constructed in the following sequence:
	1. CONTRACTOR shall verify that the aboveground 24-inch butterfly valve is operational.
	2. CONTRACTOR shall excavate and expose the existing 12-inch return pipe to select an appropriate location for the line stop to be approved by the CITY.
	3. CONTRACTOR shall abandon the existing 12-inch return line per the project plans.
	4. CONTRACTOR shall coordinate with the George T. Lohmeyer Waste Water Treatment Plant Operator the closing of all valves associated with the project.
	5. CONTRACTOR shall install and tie-in the 12-inch and 24-inch force main per the project plans.
	6. CONTRACTOR shall perform all required testing on the new force main.
	7. CONTRACTOR SHALL restore site and remove all excavated material and debris from grasses and work area, and leave these surfaces equivalent or better than their original condition.
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	10.3.5    Workers’ Compensation and Employer’s Liability Insurance




