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NOTICE TO BIDDERS 

 

The County of Orange is seeking Bids for RFB-OC007-18 Rehabilitation of Beaver Dam Lake Dam.  Bids will 

be received by the Commissioner of the Department of General Services, at PO Box 218, 255-275 Main Street, 

Goshen NY  10924, up to and including Monday March 19, 2018 at 2:00 PM, prevailing time. 

 

Copies of the Request for Bids may be obtained beginning Tuesday February 20, 2018 at that office between the 

hours of 9:00 A.M. and 4:45 P.M., Monday through Friday or through www.orangecountygov.com/generalservices 

under "Current Bids and Proposals".  A deposit of One Hundred Dollars ($100.00) for each hard copy Bid Set will 

be required from prospective Bidders.  Checks shall be made payable to the COUNTY OF ORANGE, 

COMMISSIONER OF FINANCE.  Please allow 24 hours for hard copy sets to be available.  Digital copies shall be 

available at no cost.  For mailing of the Bid Set documents (i.e.;UPS, FedEx), the prospective Bidders shall provide 

their billing account number.  All other shipping methods shall be coordinated by calling (845) 291-2792 to make 

arrangements.  Only complete Bid Sets are available. 

 

 

 

Tuesday February 20, 2018    James P. Burpoe, Commissioner 

       Department of General Services 

       255-275 Main Street 

       Goshen, NY 10924 

       Phone ï 845-291-2792 

       Fax ï 845-378-2378 
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INSTRUCTIONS TO BIDDERS 

 

The only official distribution source for this Request for Bids ("RFB") is through the County of Orange ("County"), 

Department of General Services ("Department").  Additionally, most RFB documents issued by the Department are 

now being distributed through BidNet which can be accessed through www.orangecountygov.com/general services 

under "Current Bids and Proposals".  If you have obtained this RFB from a different source, you are encouraged to 

contact the Department to receive an official copy.  You may not receive addenda or important information regarding 

this RFB if you are not registered as having obtained a copy of this RFB through the Department or through BidNet. 

 

By submitting a Bid, you are asking the County to accept your offer for services and/or the sale of goods.  It is 

important that you READ and UNDERSTAND all terms and conditions contained herein, as well as understand the 

laws that govern public contracts in New York State.  If you do not agree with the terms and conditions contained in 

this RFB you should not submit a Bid. 

 

Your Bid will be considered by the County if the following conditions are met: 

 

1. Pursuant to State Finance Law §139-j and §139-k, this solicitation includes and imposes certain restrictions on 

communications between the County and a Bidder during the procurement process. A Bidder is restricted from 

contacting other than designated staff from the earliest notice of intent to solicit offers through final award and 

approval of the Procurement Contract by the County Executive ("restricted period") unless it is a contact that is 

included among certain statutory exceptions set forth in State Finance Law §139-j(3)(a). County employees are 

required to obtain certain information when contacted in relation to this RFB during the restricted period.  The 

designated staff contact is the Commissioner of General Services, or his or her designee, telephone (845) 291-

2792.  Bidders responding to this RFB must familiarize themselves with these State Finance Law requirements 

and will be expected to affirm that they understand and agree to comply on the Bid Form. 

 

2. A.  | If this box is checked, a Pre-Bid Conference will be held at the Orange County Department of Public 

Works Administration Building located at 2455-2459 Rt. 17M, Goshen, NY on Monday February 26, 2018 at 

10:00 AM, prevailing time. Attendance is strongly recommended.  The County shall not be liable for, nor shall 

it review, proposed change orders, contract amendments, etc. for inadequate pricing, labor, materials, time or 

similar issues in Contractor's contract resulting from Contractor's failure to attend and obtain information 

provided at the pre-Bid conference, site visit and/or any addenda issued afterward. 

 

3. Bidders are responsible for reporting in writing any errors, omissions or ambiguities found in this RFB.  All such 

reports, requests for information, questions, etc. shall be on the "Questions Form" provided in this RFB and either 

faxed to the Department of General Services at (845) 378-2378 or emailed on the Questions form to 

GeneralServices@orangecountygov.com.  No questions will be entertained by any other means. All questions 

must be submitted by Wednesday March 7, 2018 at 4:00 PM, prevailing time. Questions received after this 

time may not be addressed.  Please be patient, questions will be answered in an Addendum/Addenda to be shared 

with all interested Bidders.  Questions will not be responded to individually. 

 

4. Unless otherwise specified herein, all Bids must include the Bid Form from this RFB, as may be modified by 

addenda.  As applicable to the trades required for the scope of work described in this RFB, Bidder shall submit 

within its bid package a separate sealed list that names each subcontractor Bidder will use to perform work, and 

the agreed upon amount to be paid to each, for: (a) plumbing and gas fitting, (b) steam heating, hot water heating, 

ventilating and air-conditioning apparatus, and (c) electric wiring and standard illuminating fixtures, as provided 

for on the Bid Form. After the apparent low bid is announced, the sealed list of subcontractors submitted with 

such apparent low bid shall be opened and the names of such subcontractors shall be announced, and thereafter 

any change of subcontractor or agreed upon amount to be paid to each shall require the approval of the County, 

upon a showing presented to the County of legitimate construction need for such change, which shall be open to 
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public inspection.  "Legitimate construction need" shall include, but not be limited to, a change in project 

specifications, a change in construction material costs, a change to subcontractor status as determined pursuant 

to Labor Law §222(2)(e), or the fact that subcontractor has become otherwise unwilling or unable to perform the 

subcontract.  The sealed lists of subcontractors submitted by all other Bidders shall be returned to them unopened 

after the contract award. 

 

5. Bids shall be submitted in a sealed envelope marked: RFB-OC007-18 Rehabilitation of Beaver Dam Lake 

Dam, addressed to Commissioner, Department of General Services, PO Box 218, 255-275 Main Street, Goshen, 

NY 10924 and received up to and including Monday March 19, 2018 at 2:00 P.M., prevailing time.  If NOT 

sending your Bid via U.S. Mail, (using FedEx, UPS, hand deliver, etc.), please use the following address:  

Commissioner, Department of General Services, 255-275 Main Street, Goshen NY  10924.  It is the Bidderôs 

responsibility to clearly mark the outside of their envelopes with the RFB # and Title.  Faxed or emailed Bids are 

not permitted. Late bids shall not be accepted. 

 

6. Any alteration of the Bid Form or Specifications to suit your pricing, packaging, or manufacturing requirements, 

etc. shall make your Bid non-responsive. If clarification is required on any aspect of the RFB it is necessary to 

submit questions to the Department as set forth in Instruction to Bidders Item 3. 

 

7. Pursuant to New York Stateôs Freedom of Information Law (ñFOILò) (Public Officers Law, Article 6) all 

government records are presumptively open for public inspection unless specifically exempted from disclosure 

as provided therein.  Bidders who have a good faith belief that certain information contained in their Bid is exempt 

from disclosure under FOIL must, at the time of their submission, request the exemption in writing, setting forth 

the basis for the claimed exemption.  In addition, each page of the Bid material claimed to be exempt must be 

marked with the following legend: ñTHE BIDDER BELIEVES THAT THIS INFORMATION IS EXEMPT 

FROM DISCLOSURE UNDER THE NEW YORK STATE FREEDOM OF INFORMATION LAW.ò   

Neither the Bidderôs classification of Bid materials as exempt under FOIL, nor the Countyôs acceptance of the 

Bid with the claimed exemptions, should be considered a final determination as to whether the designated 

materials are exempt under FOIL. Any and all determinations as to the propriety of claimed exemptions will be 

made by the County in accordance with applicable law and/or court order.     

 

8. One set of the Bid shall be submitted, WHICH MUST  CONTAIN ORIGINAL S IGNATURES including 

completed copies of any forms, certifications or other items required in this RFB.  Forms included in this RFB 

shall be completely filled in, in ink or by typing, on the original form.  Failure to respond to the RFB on any 

official form(s) included in this RFB may result in disqualification of a Bid as non-responsive. No Bid form will 

be accepted which contains any modification to the template, additional information not specifically requested, 

omissions or erasures.  Any form requiring a signature must be signed by a duly authorized individual on behalf 

of the Bidder.  Illegible and unsigned Bids will be rejected as non-responsive. 

 

9. Permission will not be given to modify or explain a Bid after it has been opened, with the exception of price 

negotiations with the lowest responsive and responsible Bidder or any other clarification required at the sole 

discretion of the Commissioner of General Services or his or her designee. Permission to withdraw a Bid prior to 

opening will be at the discretion of the County and no replacement Bid may be submitted. Opened Bids may not 

be withdrawn until forty-five (45) days after opening. 

 

10. Basis of Award provisions vary with each RFB, please read that section carefully. Some RFBs may be 

awarded to more than one entity.  The County reserves the rights to waive any informality, reject any and all Bids 

with or without resoliciting, or, if noted in the Basis of Award section of this RFB, accept any Bid in whole or in 

part, if deemed to be in the best interest of the County. 
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11. Any award shall be subject to the execution of a contract (and, if applicable, license or other agreements) between 

the Bidder and the County. The County's contract obligation is contingent upon Bidder's provision of any required 

insurance and bonds, execution of the contract by both parties and the availability of appropriated funds for this 

contract. No legal liability on the part of the County for payment of any money shall arise unless and until all 

required insurance and bonds are provided and maintained; funds are appropriated and made available in each 

year of the term of the contract and all performance requirements for each payment are met.  The County shall 

have no responsibility or liability for any of Bidder's costs related to preparation of Bids, attendance at interviews, 

etc.; all such costs are solely at Bidder's risk and expense. 

 

12. Bidder(s) awarded a contract agree to execute the contract in the same form as the template enclosed in this RFB 

and in the timeframe, if any, indicated in this RFB.  If the Specifications permit it, any supplemental agreement(s) 

(e.g. licensing or maintenance agreements) preferred by a Bidder must be included in the Bid and shall be subject 

to negotiation and the discretionary approval of the County Attorney and the County Executive.  For any software 

required in the scope of services, include any proposed license or maintenance agreement(s) with your Bid.  

Failure to reach agreement on contract terms and conditions may result in rejection of a Bid as non-responsive, 

rescission of an award and/or retention of bid security by the County. 

 

13. If Bid Security is required by this RFB (see page 7); it should be included in the Bid.  If Performance and/or 

Payment Bonds are required by this RFB (see page 7), Bids should include a letter from the Bidder's bank or 

surety stating that the required letter of credit or bond(s) will be provided in the event of a contract. The letter of 

credit or bond(s) shall be provided for each year or relevant portion of the contract, as may be applicable.  

 

14. Bidders should be properly registered to do business in New York State and furnish applicable certificates of 

authority/incorporation/partnership/dba, etc. with their Bid. Regardless of the propriety or legality of registration 

status, as a condition of contract, the Bidder shall agree to service of process as follows:  In addition to the 

methods of service allowed by New Yorkôs Civil Practice Law and Rules, Bidder consents to service of process 

upon it by registered or certified mail, return receipt requested, to the address indicated in this Agreement.  Service 

shall be complete upon Bidder's actual receipt of process, or upon the County's receipt of the return by the United 

States Postal Service as refused or undeliverable.  Bidder shall immediately notify the County, in writing, via 

registered or certified mail, return receipt requested, of each change or address to which service of process can 

be made.  Service by the County to the last known address shall be sufficient.  

 

15. If a deposit was required to obtain this RFB, the deposit for one full set of documents returned in good condition 

within thirty (30) days after the Notice of Award shall be refunded.  Refunds for any additional copies obtained 

by the same Bidder shall be less the actual reproduction cost per set. 

 

16. The County encourages submission of Bids by certified Minority and Women Owned Business Enterprises.  If 

awarded a contract, Bidder specifically agrees to abide by all applicable provisions of federal and state laws and 

regulations, as applicable to its agents, employees, subcontractors and assigns.  In hiring and employment 

practices, Bidder shall not in any manner discriminate on the basis of race, creed, religion, color, sex, national 

origin, citizenship status, age, marital status, disability, genetic information or predisposing genetic 

characteristics, sexual orientation, military status or domestic violence victim status. 

 

17. Supplier Forms are included in this RFB.  Contractors that have not received a purchase order in the last twelve 

(12) months from the County must submit completed and executed Supplier Forms prior to execution of a contract 

by the County. 

 

18. If a Contractor fails to perform or otherwise breaches the contract, in addition to any other rights and remedies 

the County may have, the Contractor may be considered non-responsible and may be ineligible for future contract 

awards. 
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INSURANCE REQUIREMENT S 

 

During the term of the contract, or longer if required, Contractor shall maintain, at its expense, Worker's 

Compensation, Disability and liability insurance policies of the types and minimum coverages specified in the 

enclosed Public Improvement Contract. Certificates of insurance evidencing Bidder's compliance with these 

requirements shall be required prior to execution of the contract by the County. Award is conditional upon submission 

of insurance documents within the time specified in the Notice of Award. Failure to do so may result in 

disqualification of the Bidder as non-responsive and/or the County's retention of any bid security. 

BONDING REQUIREMENTS  

 

Applicable only as to box(es) checked. 

 

| Bid Bond 

 

An approved bid bond, bank check, certified check, or letter of credit in the amount of either:  

Ã $00.00; or 

| 10% of the total contract price 

is required with all Bids. 

 

| Payment Bond 

| Performance Bond 

 

Prior to execution of the contract by the County, the awarded Bidder shall provide, in the full amount of the contract 

price: 

 

Á Performance and Payment Bonds, signed by a surety company authorized to do business in the State of New 

York, having an A.M. Best rating of A- or better and appearing on the most recent published Department of 

the Treasury's Listing of Approved Sureties (Department Circular 570) at the time of filing the Bond(s); or 

 

Á an irrevocable letter of credit with a sound and reputable bank authorized to do business in the State of New 

York; or 

 

The Performance Bond, Payment Bond, letter of credit, etc., shall name the County of Orange as beneficiary and may 

be invoked to the benefit of the County upon delivery of a certified statement to the issuing bank or surety that the 

Contractor has failed to perform, pursuant to the terms and conditions of its contract with the County. Contractor 

shall obtain and maintain the bond(s) or letter of credit in full force and effect for sixty (60) days after contract 

expiration or longer if the contract so requires. 

 

| Maintenance Bond 

 

 Upon application for Final Payment, the Contractor shall provide the Owner with a Maintenance Bond in the amount 

of TEN PERCENT (10%) of the total Contract Price at Substantial Completion which shall remain in effect for one 

year from the date of approval of Final Payment as a guarantee that the Contractor shall make good any faults or 

defects in the Work arising from improper or defective workmanship or materials which may appear during that 

period. The Maintenance Bond shall be in addition to any other warranties, guarantees or similar obligations called 

for in the Contract Documents.  
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Bonds evidencing awarded Bidder's compliance with these requirements shall be required prior to execution of the 

contract by the County. Award is conditional upon submission of bonds within the time specified in the Notice of 

Award. Failure to do so may result in disqualification of the Bidder as non-responsive and/or the County's retention 

of any bid security. 

SCOPE 

 

Beaver Dam Lake Dam is an earthfill embankment located on a tributary to the Moodna Creek in Salisbury Mills, 

Orange County, New York.  The dam is owned by Orange County (ñCountyò) on behalf of the Beaver Dam Lake 

Special Protection and Rehabilitation District (ñDistrictò), and by Carlos and Aurora Dominguez.  It is expected that 

the entirety of Beaver Dam Lake Dam will be owned by the County of Orange, on behalf of the District, prior to 

issuance of the Notice to Proceed.  Beaver Dam Lake Dam impounds a reservoir used for recreational activities by 

the surrounding community. 

 

The County is seeking to retain the services of a qualified contractor to provide construction services for the 

rehabilitation of Beaver Dam Lake Dam, including all equipment, material, tools, labor and supervision.  The project 

consists of the rehabilitation of the Beaver Dam Lake Dam, which includes, but is not limited to, (a) the drawdown 

of the lake, (b) the demolishing and reconstruction of the shotcrete gabion spillway overlay and training walls; 

spillway abutments and approximately eleven (11) vertical feet of the existing spillway crest, including the 

HydroPlus, Inc., proprietary Fusegate system, and (c) the refilling of Beaver Dam Lake. 

SPECIFICATIONS  

 

The successful Bidder (ñContractorò) shall furnish, at its own cost and expense, all equipment, material, tools, labor 

and supervision for the rehabilitation of Beaver Dam Lake Dam in conformance with the terms, conditions and 

requirements of the Public Improvement Contract to be executed by Contractor and County, including, but not limited 

to, the plans entitled ñBeaver Dam Lake Dam Rehabilitationò, prepared by OôBrien and Gere. 

 

The Technical Specifications to be utilized for this project are as describe in the ñTechnical Specificationsò portion 

of this RFB. 
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GENERAL CONDITIONS  

 

1. DEFINITIONS:  

 

a. The "Contract" consists of the Contract Documents.  The Contract represents the entire and integrated 

agreement between the parties, and supersedes prior negotiations, representations or agreements, either written or 

oral.  The Contract may be amended or modified only by a written Modification.  The Contract Documents shall not 

be construed to create a contractual relationship of any kind between any persons or entities other than the County 

and Contractor. 

 

b. ñModificationò means: 

i. a written amendment to the Contract signed by both parties; 

ii. a Change Order; 

iii.  a Construction Change Directive; or 

iv. a written order for a minor change in the Work. 

 

c. The ñProjectò is the total construction of which the Work performed under the Contract Documents may be 

the whole or a part, and which may include construction by the County or by separate contractors. 

 

d. The "Work" means the construction and services required by the Contract Documents, whether completed or 

partially completed, and includes all other labor, materials, equipment and services provided or to be provided by the 

Contractor to fulfill the Contractor's obligations. The Work may constitute the whole or a part of the Project. 

 

2. INTENT  

 

The intent of the Contract Documents is to be complementary.  If Work is shown only on one document, but not on 

another document, the Contractor shall perform the Work as though fully described on both, consistent with the 

Contract Documents and reasonably inferable from them as being necessary to produce the intended results. 

 

Unless otherwise stated in the Contract Documents, words that have well-known technical or construction industry 

meanings are used in the Contract Documents in accordance with such recognized meanings. 

 

3. PLANS, DRAWINGS AND/OR SPECIFICATIO NS 

 

In addition to the Plans, Drawings or Specifications provided in the Contract Documents, Contractor shall furnish 

drawings and/or manufacturersô specifications, as may be required by the Contract Documents for the Work to be 

approved by the County or its designee. 

 

4. MATERIALS  

 

Where the words "approved", "approved equal", "as directed", and similar expressions occur in the Specifications, 

they refer to the specific approval or the direction of the County. The various materials mentioned in the 

Specifications, including those where proprietary names are used, whether or not followed by the words "or an 

approved equal" are given not as a limitation, but to establish a standard of quality and construction. The only 

proprietary items used in this contract are the Hydroplus Fusegates as detailed in the Technical Specifications section.  

Approved equals may be acceptable for materials, but only as approved by the County as per Section 30. 
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Preference will be given to articles or materials manufactured or produced within the United States, conditions of 

quality and price with duty being equal. Unless otherwise stated in the bid, it will be understood that only domestic 

articles or materials will be used on the job. In all cases the materials shall be new. 

 

Contractor certifies and warrants that all wood products to be used under this Contract, if any, will be in accordance 

with, but not limited to, the specifications and provisions of State Finance Law §165 which prohibits purchase and 

use of tropical hardwoods, unless specifically exempted by the County. Qualification for an exemption under this law 

will be the responsibility of the Contractor to establish and must meet the statutory requirements and the approval of 

the County. Any bid which proposes or calls for the use of any tropical hardwood in the performance of the Contract 

shall be deemed non-responsive. 

 

5. EMPLOYEES 

 

Contractor shall at all times enforce strict discipline and good conduct among his or her employees, and shall not 

employ on this job any unfit person or anyone not skilled in the work assigned to him or her. 

 

6. SUPERVISION 

 

Contractor shall at all times provide a competent Superintendent at the job site and any number of assistants 

satisfactory to the County. The Superintendent shall not be changed except with the consent of the County unless the 

Superintendent proves to be unsatisfactory to the Contractor and ceases to be in Contractor's employ. The 

Superintendent shall enforce strict compliance with all requirements of the Contract Documents and shall represent 

the Contractor in Contractor's absence and directions given to the Superintendent shall be as binding as if given to 

the Contractor. 

 

7. INSPECTION 

 

The County shall at all times have access to the job for purposes of inspecting all Work whether the Work is in 

preparation or in progress. The Work under this Contract shall be done to the County's satisfaction and acceptance. 

 

8. INSURANCE 

 

Contractor shall provide all insurance coverage required by the Public Improvement Contract template in this RFB.  

Proof of coverage must be submitted within ten (10) days of notice of intent to award.  If Contractor is exempt from 

the statutory requirements of New York State Workerôs Compensation and/or New York State Disability Insurance 

coverage, Contractor shall provide proof on current New York State forms indicating the exemption(s).  The official 

web-site for the NYS Workersô Compensation Board is http://www.wcb.ny.gov/.  This site can provide information 

regarding the Workmenôs Compensation and Disability Benefits, requirement. 

 

9. CONSTRUCTION AND PERMIT FEES  

 

Contractor shall secure, at its own cost and expense, all applicable and necessary permits from the State, municipal, 

or other public authorities, if any, required in connection with the Work. 

 

10. CLEAN -UP 

 

Immediately before the final inspection by County, and prior to acceptance by County of the Work performed under 

this Contract, Contractor shall remove all equipment, rubbish, materials not used, and debris; leaving the building 

site, private property and adjacent areas in a condition equal to or better than the condition prior to the Work. In 

http://www.wcb.ny.gov/
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addition to the above, Contractor shall, on a daily basis during the course of the Work, make certain that the project 

Site and its environs are left in a clean, neat and orderly condition; removing debris as it accumulates. 

 

11. NO WAIVER & GUARANTEE  

 

Neither the Final Certificate of Payment, nor any provision in the Contract Documents, nor partial or entire occupancy 

of the premises by County shall constitute an acceptance of Work not done in accordance with the Contract 

Documents; nor do they relieve Contractor of any liability with respect to any express warranties or any responsibility 

for faulty materials or workmanship. Contractor shall remedy any defects in the Work and pay for damage to other 

work resulting therefrom, which shall appear within a period of one (1) year from the date of final acceptance of the 

Work unless a longer period is specified. County shall give notice of observed defects with reasonable promptness. 

 

12. PUBLIC UTILITIES  

 

Contractor shall assume full responsibility for the protection and preservation of all public utilities, if any, adjacent 

to or on the Site. Contractor shall comply with all requirements of New York State Department of Labor Industrial 

Code Rule 753 "Dig Safely New York". 

 

13. EXISTING FACILITIES  

 

As applicable to the Work Site, Contractor shall assume full responsibility for the protection and preservation of all 

culverts, headwalls, buildings, and all other features existing within and adjacent to the Work Site. 

 

14. TWENTY -FOUR HOUR NOTICE  

 

Contractor shall provide the County with the names and telephone numbers of at least two (2) employees of 

Contractor who can be reached twenty-four (24) hours a day. This will enable County to contact Contractor any time 

that an emergency might arise involving Contractor's operations or responsibilities. 

 

15. SANITARY REQUIREMENTS  | applicable if checked 

 

Unless otherwise stated in the Contract Documents, Contractor shall provide the necessary enclosed sanitary 

conveniences for the use of its workers and inspection personnel. They shall be of a type approved by the County and 

the New York State Department of Labor and shall be maintained by Contractor and kept in a clean and satisfactory 

manner. Facilities such as "Sani-John" or similar prefabricated units will be approved as long as they are kept in a 

clean condition. Each unit shall include a toilet and a urinal. These structures shall be sufficient in number for the 

size of the job, and their use will be required. Contractor shall notify all his workers that no nuisances will be permitted 

in this regard, and any complaints shall call for stricter enforcement of the provisions of this section. 

 

16. DRINKING WATER   | applicable if checked 

 

Potable drinking water shall also be provided by Contractor for its workers, Subcontractors, any other representatives 

and inspection personnel. 

 

17. TRESPASSING ON PRIVATE PROPERTY 

 

Contractor's workers and Subcontractor(s) shall not invade or enter upon private property, lands, or buildings along 

the Work Site, unless it secures written permission from the County and adjacent owners, as applicable. Contractor 

will be held responsible for any and all damages and injuries done. Any damages or injury committed shall be 
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satisfactorily repaired or items replaced at Contractor's own expense. The County will confirm that Contractor covers 

the full cost of all expenses and damages caused by Contractor. Contractor may make its own arrangements to use 

private property for storage, etc. 

 

18. WORK ON EASEMENTS AND RIGHTS -OF-WAY  

 

Contractor shall confine its operations to the limits of the Work Site, including any easements and rights-of-way, 

indicated on the drawings and shall not trespass on private property. Where the County has procured easements and 

rights-of way from individuals, extreme care must be exercised while working on these areas. Where lawns, gardens, 

driveways and other developed ground is traversed of necessity by heavy equipment, the surface of the area shall be 

planked, or otherwise adequately protected to prevent harm.  Bulldozers and other heavy equipment shall not be used 

for backfilling near lawns or other highly developed areas. 

 

19. PRE-COMMENCEMENT/PRE -CONSTRUCTION CONFERENCE 

 

Contractor must attend any conference required by the Contract Documents or called by the County prior to 

commencement of the Work at a time and place to be determined.  Discussion may include, but not be limited to: 

performance of the Contract, scheduling, number of crews, equipment, materials and construction details.  Utility 

representatives may also be present to discuss construction details. 

 

20. JOB MEETINGS 

 

Contractor shall attend all bi-weekly job meetings called by the County and shall be represented by a person with 

complete authority to make all decisions affecting Contractor's operations. Failure to be so represented at any job 

meeting which is held at a mutually agreed upon time or for which three (3) days oral or written notice is given, shall 

in no way relieve Contractor from abiding by any and all decisions made at such meeting.  The County may change 

the frequency of meetings as deemed necessary. 

 

21. PREVAILING WAGE  

 

Attention is directed to New York State Labor Law Article 8 provisions governing the prevailing rates of wages for 

workers, mechanics and laborers who are employed on this project. The prevailing wage rates applicable to this 

project are referenced in the Contract Documents.  The New York State Department of Labor may amend or 

supplement these rates from time to time and Contractor shall be responsible for compliance with such changes in 

rates during the Contract term and any extension thereof. All requests for rates for additional occupations or positions 

shall be directed to the New York State Department of Labor.  Contractor is required to pay the prevailing hourly 

wage rates and supplements throughout the term of the Contract pursuant to New York State Labor Law. Contracts 

that run through a period with an update, or possibly multiple years of updates, should account for any increase in 

Prevailing Wage rates as change orders due to increased Prevailing Wage rates shall not be permitted.  

 

22. REQUEST FOR PAYMENT 

 

All requisitions for payments must be submitted on American Institute of Architects ("AIA") Documents or other 

forms previously approved by the County. A certified payroll showing prevailing wage rates and supplemental 

benefits were paid must be included with your invoice.  Each payment application shall include payment release for 

all suppliers and subcontractors covered in the previous payment.  No payments will be made without this required 

documentation.  See Technical Specifications Section 01010 1.4 and 1.5. 
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23. FINAL PAYMENT  

 

Upon the completion of the project and before retainage shall be paid, County requires submission of the following 

AIA documents or forms otherwise deemed acceptable by the County: 

 

G707      Consent of Surety Company to final payment. 

G706A   Contractor's affidavit of release of liens. 

G706      Contractor's affidavit of payment of debts and claims. 

G704      Certificate of substantial completion. 

 

See Technical Specifications Section 01010 1.4 and 1.5. 

 

24. WORK AREA  

 

All work areas are to be maintained in a constant state of cleanliness by Contractor to prevent the risk of injury. All 

tools and ladders must be supervised at all times and not be left unattended. During all breaks, lunches and at the end 

of the work day, all equipment and tools must be stored properly.  The County may assign an area where all equipment 

may be stored; however, the County shall have no responsibility or liability for equipment or tools of Contractor, its 

officers, employees, agents or subcontractors. ñConstruction Areaò signage is to be provided and posted in all work 

areas by Contractor. 

 

25. SCHEDULE OF WORK 

 

Unless modified in writing by the Owner, all work by Contractor will be completed Monday thru Friday from 7:00 

am ï 5:00 pm and no work will be performed Saturday or Sunday or on Orange County Holidays (See Appendix L). 

Unless otherwise stated in the Contract Documents, Contractor shall confer on a daily basis with the County to discuss 

progress and needs and/or issues that may arise during the project.  

 

The Contractor shall be required to submit a proposed schedule of how the work will be accomplished over the 

contract period including identifying workforce and equipment.  This schedule shall be developed using project 

management software (Premavera, Microsoft Project, or equal).  The schedule shall be split into separate work areas; 

each detailed identifying work with reference to item and specification numbers.  The schedule shall identify critical 

path work.  This overall schedule shall be submitted on or before the Pre-Construction Conference at which time the 

Contractor will be required to review it with all parties.  The overall construction schedule is subject to the approval 

of the Owner and the Engineer. 

 

The Contractor shall be required to update this overall schedule throughout the duration of the project and provide 

updated copies to the Engineer for review on a bi-weekly basis. 

 

26. TEMPORARY OFFICE   | applicable if checked 

 

Unless otherwise stated in the Specifications or any Supplemental Conditions, Contractor shall provide and maintain 

at its own expense for the duration of the project a suitable weatherproof office for Contractor with ample space for 

reading plans, conferences, etc., and with light, electric, telephone service, fax machine, answering machine, heat and 

air conditioning. Such temporary office may be a trailer. The cost and expenses of the temporary office shall be as 

described in the technical specifications under Section 02010 MOBILIZATION AND DEMOBILIZATION Sub-

section 1.3(B). 
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27. DBE/M/WBE Goals 

 

This contract requires a goal of 30% for Minority and Women-Owned Business Enterprises (MWBE).  The EEO 

Contract Goal is 10% for Minority Labor Force Participation and 10% Female Labor Force Participation as 

mentioned in Section X. Article 15-Requirements from the NYSDEC Master Grants Contract located, in Appendix 

I. The Contractor is required to submit an MWBE-EEO Utilization Plan (before commencement of work) and 

quarterly MWBE Contractor Compliance Reports as mentioned in Section X.  Forms can be found at 

http://www.dec.ny.gov/about/48854.html.  Payment requests may be delayed if these quarterly reports are not 

submitted on time. The Master Contract in Appendix I is between the NYSDEC and the County of Orange 

(Contractor) for grant reimbursement.  However, the Contractor shall be familiar with this contract as certain sections 

pertain to the construction portion of the grant for the Rehabilitation of the Beaver Dam Lake Dam.  The Contractor 

shall be responsible for all provisions mentioned in Section X - Article 15 in Attachment A-1 Program Specifications 

and Conditions.  When referring to construction, the ñContractorò will be the contractor selected for this project.  

There are no DBE provisions in this project.   

 

The Contractor shall not be paid for work if conditions under the NYSDEC Grant (Appendix I) are not met and the 

NYSDEC withholds related funding. 

 

28. HYDROPLUS, INC. CONTRACT  

 

The Contractor is required to enter into an agreement to supply the Fusegate system with Hydroplus, Inc. (see 

Appendix H).  The Contractor will not be allowed to commence with construction until the County of Orange has a 

copy of the Contractorôs signed agreement with Hydroplus, Inc. 

 

29. LIQUIDATED DAMAGES   

 

If the ñWorkò remains incomplete after the times and dates specified in the TERM , the contractor shall pay the 

Owner liquidated damages.  It shall be understood that the payment of liquidated damages are contractual and by 

signing the contract the Contractor agrees to the conditions and amounts specified.  The Contractor agrees to pay the 

Owner the sum of one thousand five hundred dollars ($1,500.00) per day that the ñWorkò remains incomplete after 

the allocated date specified in the TERM . 

  

30. SUBMITTALS  

 

Upon receipt of the NOTICE TO PROCEED of the contract, the Contractor shall submit all appropriate shop 

drawings and material certifications in accordance with relevant sections of these specifications.  Contractor will be 

required to utilize the project submittal form contained in Appendix M.  Failure to use the submittal form will result 

in submittals being returned as incomplete.  Once approvals have been obtained, the Contractor shall order all 

necessary equipment and materials and shall notify the Engineer of their receipt. 

 

In addition, the Contractor shall identify all long lead material items and incorporate them into the construction 

schedule.  The Contractor is reminded to include sufficient time for material shop drawing review in this schedule.  

In general, submittals requiring in office review only will be turned around within 10 business days.  Submittals 

requiring outside review can take up to 20 business days.  It shall be the Contractorôs responsibility to identify long 

lead-time material items and incorporate their deliver into the overall work schedule.  

 

No additional contract time will be provided for failure to identify long lead-time materials. 
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Submittals shall include, but not be limited to: shop drawings, schedules, samples, and manufacturerôs literature as 

required by the specifications or requested by the Engineer.  No work shall be fabricated until such approval has been 

received.  Work performed without shop drawing approval is at the Contractorôs own risk. 

 

All submissions shall include a ñCONTRACTOR SUBMITTAL FORMò (See Appendix M) as a cover sheet to the 

submittal information.  Include on this form if submittal is from a subcontractor.  Submittals received without the 

completed submittal form will be returned to the Contractor as incomplete and not reviewed.  Contractor submittal 

forms shall be printed on colored paper of the contractorôs choice and shall remain the same color throughout the 

project.  Also, included in Appendix M is a list of required submittals.  This list is not conclusive as there may be 

additional submittals required. 

 

Submissions made directly by subcontractors will not be accepted.  All business concerning approval will be 

conducted through the general Contractor. 

 

The Contractor shall submit for the approval of the Engineer, the following number of submittal copies: 

 

¶ 3 copies for the Engineer 

¶ Plus the number of copies required by the Contractor/subcontractor 

 

As an option, submittals can be submitted to the Engineer by email as a combined Portable Document Format (PDF) 

file.  Electronic submissions shall include submittal forms as discussed above. 

 

Submissions shall be made sufficiently in advance of construction requirements to allow ample time for checking, 

resubmitting and rechecking without causing delay in the work.  Failure to submit shop drawings in a timely manner 

shall not be considered as a valid reason for a Contract time extension. 

 

Each submission, including the submission of subcontractors shall be checked by the Contractor for accuracy and 

compliance with the Contract Documents.  The certification of the submittal form shall constitute as evidence of such 

checking and coordination.  Submissions without this certification will not be considered for review by the Engineer. 

 

Submittal certification shall include one of the following: 

 

1. Submitted ñas specifiedò for the product 

2. Submitted ñAS EQUALò to the product specified 

3. Submitted ñIN SUBSTITUTIONò for the product specified 

4. ñOTHERò 

 

1. Submitted ñas specifiedò shall mean the Contractor is certifying that the submittal item or system is of the 

same manufacture and model number, or performance standard as specified.  For these items, manufacturerôs 

data sheets shall be attached to the Contractor submittal form. 

 

2. Submitted ñAS EQUALò to the project or system specified shall mean the Contractor is certifying the 

proposed submittal, although supplied by a manufacturer other than the one specified for the item meets or 

exceeds the physical requirements, specifications, quality, speed, reliability, and/or maintenance costs of the 

product specified, and is capable of being incorporated into the overall project without design revisions and 

will perform equally or better than the specified item.  For these items, manufacturerôs data sheets shall be 

attached to the Contractor submittal to demonstrate that the performance, durability and/or maintenance 

standards of the product are specified. 
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3. Submitted ñIN SUBSTITUTIONò to the product or system specified means the Contractor is proposing an 
item or system of different physical requirements, specifications, quality, reliability, and/or maintenance 

costs, than the product specified.  For a submission ñIN SUBSTITUTIONò of the product or system specified 

the following information and procedure shall be followed to determine if the Ownerôs requirements will be 

satisfied: 

 

¶ Design the system to meet or exceed the operational requirements, physical requirements, specifications, 

quality, reliability, maintenance costs, and ease of operation of the specified system. 

¶ Submit full specifications for the system and all components in the form of shop drawings for review by 

the Owner and the Engineer. 

¶ Submit a revised design for the system, stamped by a licensed Professional Engineer certified in the State 

of New York. 

¶ Submit revised details for any and all components of the proposed system that are different than those of 

the specified system.  A licensed Professional Engineer certified in the State of New York shall stamp 

details. 

¶ Demonstrate the proposed system to the satisfaction of the Owner and Engineer. 

 

Acceptance of any alternate item or system will be at the discretion of the Owner.  Upon acceptance or 

rejection of a system or component thereof, the Engineer shall provide a written response to the Contractor 

in the form of a shop drawing review. 

 

4. Submitted Certified as ñOTHERò.  The Contractor shall provide information to demonstrate the proposed 

item or system will satisfy the design intent and provide the Owner performance, reliability and maintenance 

ease over it anticipated service life that exceeds that of the specified product.  The final determination of 

suitability shall be the sole responsibility of the Owner. 

 

31. INTERPRETATION OF ESTIMATED PROPOSAL QUANTITIES  

 

An estimate of quantities of work to be done and materials to be furnished under these specifications is given in the 

proposal.  It is the result of careful calculations and is believed to be correct.  It is given only as a basis for comparison 

of proposals and the award of the contract.  The Owner does not expressly or by implication agree that the actual 

quantities involved will correspond exactly therewith; nor shall the bidder plead misunderstanding or deception 

because of such estimates of quantities, or of the character, location, or other conditions pertaining to work.  Payment 

to the Contractor will be made only for the actual quantities of work performed or materials furnished in accordance 

with the plans and specifications.  It is understood that the quantities may be increased or decreased as hereinafter 

provided without in any way invalidating the unit bid prices. 

 

32. EMERGENCY ACTION PLAN  

 

The Contractor shall be familiar with the Emergency Action Plan (see Appendix K) for the Beaver Dam Lake Dam, 

last revised December 14, 2016.  The Contractor shall post the Notification Flowchart (Figure 1) in a conspicuous 

location on the worksite and adequately protect it from the weather.  Should an emergency occur at the dam site 

during construction, the Contractor shall make necessary notifications as described in the Emergency Action Plan 

and the Notification Flowchart. 
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33. FEDERAL, STATE AND LOCAL LAWS AND REGULATIONS  

 

Contractor shall adhere to all applicable federal, state and local laws, rules and regulations as they apply to the 

Contract throughout the term, and they are assumed to be included in the Contract as if they were written out in full. 

 

34. CONTRACTOR'S SUPERVISION AND CONSTRUCTION PROCEDURES 

 

a. Contractor shall supervise and direct the Work, using the Contractor's best skill and attention.  The Contractor 

shall be solely responsible for and have control over construction means, methods, techniques, sequences 

and procedures and for coordinating all portions of the Work under the Contract.  If the Contract Documents 

give specific instructions concerning construction means, methods, techniques, sequences or procedures, the 

Contractor shall evaluate the jobsite safety thereof and, except as stated below, shall be fully and solely 

responsible for the jobsite safety of such means, methods, techniques, sequences or procedures.  If the 

Contractor determines that such means, methods, techniques, sequences or procedures may not be safe, the 

Contractor shall give timely written notice to the County, and shall not proceed with that portion of the Work 

without further written instructions from the County. 

 

b. Contractor shall be responsible to the County for acts and omissions of the Contractor's employees, 

subcontractors and their agents and employees, and other persons or entities performing portions of the Work 

for, or on behalf of, the Contractor or any of its Subcontractors. 

 

c. Contractor shall not be relieved of obligations to perform the Work in accordance with the Contract 

Documents, either by activities or duties of the County in the administration of the Contract, or by tests, 

inspections or approvals required or performed by persons other than the Contractor. 

 

d. Contractor shall inspect portions of the Project related to the Contractorôs Work in order to determine that 
such portions are in proper condition to receive subsequent Work. 

 

e. Contractor shall obtain all permits, licenses and certificates, including certificates of occupancy, required by 

all governmental authorities, having jurisdiction over the Work, except as otherwise provided in the Contract 

Documents or directed by the County in writing, and shall assist in the preparation and giving of such notices 

and arrange for all inspections as are legally required in connection with same.  The cost of such permits, 

licenses and certificates shall be paid directly by the Contractor. 

 

f. As may be required, Contractor shall make arrangements for temporary construction facilities on the Site to 

be used by the Contractor and Subcontractors, and provide general service and facilities in the support of all 

subcontractors. 

 

g. Contractor shall coordinate the Work by Contractorôs subcontractors, if any, on the Project until completion 

of the Work to the satisfaction of County, and acceptance of the Project by the County. 

 

h. Contractor shall establish and maintain quality control procedures for all parts of the Work.  Contractor shall 

take measures to prevent the installation of any Work not in conformity with the Contract Documents, 

including, but not by way of limitation, prevent use of material or equipment not properly approved, suspend 

operations upon the installation thereof, and report promptly to the County that particular Work or materials 

fail to conform to the Contract Documents. 

 

i. Contractor shall ascertain that all inspection and testing of material or equipment required to be tested under 

the terms of the Contract Documents are performed by qualified consultants.   
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j. Contractor shall maintain equipment and material delivery records and inventory records for tools, 

equipment, machinery and office furniture acquired and employed in managing the Work. 

 

k. Contractor shall maintain cost accounting records with respect to the Work in accordance with generally 

accepted accounting procedures. Provide, at the request of the County, a separate breakdown of the portion 

of the Cost of the Work allocable to building and equipment items for purposes of determining depreciation 

and for other federal income tax purposes. The Contractor shall establish a satisfactory cost accounting 

system that will provide the County with the breakdown of costs that the County needs. Such accounting 

procedure shall be consistently applied throughout the completion of the Work, in addition to any other 

accounting required by the Contract Documents. 

 

l. Contractor shall collect and deliver to the County, in an orderly fashion, all guarantees, warranties, 

maintenance and operations manuals, part lists, keying schedules and other such data and/or documentation.  

 

m. Contractor shall prepare for the Countyôs use, operating manuals for the various building systems. 

 

n. Contractor shall maintain orderly files for correspondence, reports of job conferences, shop drawings and 

other submissions, reproductions or original Contract Documents, including all addenda, modifications, 

supplemental drawings and all other Project related documents. 

 

o. Contractor shall maintain a daily field report describing Work and activities accomplished on each working 

day, the number of each Subcontractor's employees at the Site, material deliveries, labor difficulties, 

observations in general and specific observations as required. 

 

p. Contractor shall promptly advise the County as to the feasibility, costs, delay or accelerations, or other 

adverse or beneficial effects on schedule or costs anticipated with respect to proposed or ordered changes or 

extra work and promptly advise the County with respect to any and all matters affecting either Project costs 

or progress. 

 

q. If the Contractor removes any materials from the work site, including, but not limited to, demolition material, 

construction debris, or recycled materials, and it is not deposited on property owned by the Contractor, 

Contractor shall secure an agreement with the property owner containing (a) a specific provision that the 

property owner accepts such material, and (b) the conditions of such acceptance.  The Contractor shall 

provide a copy of such agreement(s) to the County within ten (10) business days of the material being 

deposited on the property. 

 

35. LABOR AND MATERIALS  

 

a. Unless otherwise provided in the Contract Documents, the Contractor shall provide and pay for labor, 

materials, equipment, tools, construction equipment and machinery, water, heat, utilities, transportation, and 

other facilities and services necessary for proper execution and completion of the Work, whether temporary 

or permanent and whether or not incorporated or to be incorporated in the Work. 

 

b. The Contractor may make materials substitutions only with the consent of the County, and in accordance 

with a Change Order or Construction Change Directive.  All costs and time for making substitutions shall be 

borne by the Contractor. 

 

c. Notwithstanding the delivery to and storage on the Site of materials, equipment and facilities to be 

incorporated into the Work by the Contractor, and the partial or total payment therefore by the County, the 
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Contractor shall be responsible for, and shall bear all losses with respect to, the care and maintenance of such 

materials, equipment and facilities until they have been incorporated into the Work and such portion of the 

Work has been accepted in writing by the County.  The Contractor shall store all materials delivered to the 

Project Site in the area designated by the County, so as to facilitate the orderly progress of the Work.  If the 

Contractor does not store such materials in accordance with such directives, the Contractor shall bear the 

cost, if any and when incurred, of moving such materials, as well as the cost of any damage attributable to 

the unauthorized storage of such materials.  The Contractor shall not be responsible for the storage of 

materials by the County on the Site not related to Contractorôs Work, and the County shall not store any such 

materials so as to interfere with Contractor's execution of its Work.  Acceptance of materials by or on behalf 

of the County (other than materials, fixtures or equipment provided directly by the County) shall not bar 

future rejection if subsequently found to be defective or inferior in quality or uniformity to materials specified 

in the Contract Documents, or if such materials are found not to be as represented.  The Contractor's 

responsibility set forth in this section shall be subject to or reduced by amounts received or recoverable under 

applicable insurance required to be maintained by the Contract Documents. 

 

36. WARRANTY  

 

a. The Contractor warrants to the County that materials and equipment furnished under the Contract will be of 

good quality and new unless otherwise required or permitted by the Contract Documents, that the Work will 

be free from defects not inherent in the quality required or permitted, and that the Work will conform to the 

requirements of the Contract Documents. Work not conforming to these requirements, including substitutions 

not properly approved and authorized, may be considered defective. The Contractor's warranty excludes 

remedy for damage or defect caused by abuse, modifications not executed by the Contractor, improper or 

insufficient maintenance, improper operation, or normal wear and tear and normal usage. If required by the 

County, the Contractor shall furnish satisfactory evidence as to the kind and quality of materials and 

equipment. 

 

b. The Contractor shall warrant all their Work for one year including all labor and materials. If the products 

installed provide a longer period of warranty, that warranty shall prevail. The starting date for warranty and/or 

guarantee periods for all material, workmanship or equipment provided by the Contractor shall be the date 

of Substantial Completion for the Project. No warranty period shall start before Substantial Completion.  Any 

Contractor that plans to use permanent building equipment and/or systems and/or utilities prior to Substantial 

Completion shall include in their Lump Sum Bid all costs for utility charges and any extended warranties 

required to ensure that the base term for the County Warranty commences at Substantial Completion. 

 

c. Replacement Cost: Upon determination that Work covered by a warranty has failed, Contractor shall replace 

or rebuild the Work to an acceptable condition complying with requirements of Contract Documents.  The 

Contractor is responsible for the cost of replacing or rebuilding defective Work regardless of whether the 

County has benefited from use of the Work through a portion of its anticipated useful service life. 

Replacement costs shall include removal and replacement of other Work by Contractor or others that has 

been damaged as a result of such failure or that must be removed and replaced to provide access for correction 

of warranted Work. 

 

d. Reinstatement of Warranty: When Work covered by a warranty has failed and been corrected by replacement 

or rebuilding, Contractor shall reinstate the warranty by written endorsement.  The reinstated warranty shall 

be equal to the original warranty with an equitable adjustment for depreciation. 
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37. TIME  

 

By executing the Agreement, the Contractor confirms that the schedule established for the Work is a reasonable 

period for performing the Work.  Contractor shall proceed expeditiously with adequate forces and shall achieve 

Completion of the Project by the date established in the Contract Documents. 

 

38. DELAYS AND EXTENSIONS OF TIME  

 

a. To be granted a time extension, the Contractor shall show how the progress of the work was delayed by such 

cause or reason and that such delay has affected, without question, the critical path of the Project Schedule 

and the completion of the Work. 

 

b. If the Contractor is delayed at any time in the progress of the Work by any act or omission of the Countyôs 
own forces, changes ordered in the Work not due any act or omission (in whole or in part) of Contractor or 

its employees, fire, adverse weather conditions, unavoidable casualties, or any other cause beyond the 

Contractor's reasonable control (but not including delays caused by Subcontractors or material suppliers for 

reasons other than those that are beyond the control of such Subcontractors or material suppliers), then the 

date(s) established for completion of the Project shall be extended for a period not exceeding the length of 

such delay.  Such extension shall not be granted unless, promptly after the commencement of any such delay, 

the Contractor delivers to the County a written notice of such delay stating the nature thereof and the manner 

and cost of the action to be taken by Contractor to remedy the delay, with a written request for an extension 

of the Completion date by reason of such delay. Failure to deliver any such notice or request promptly shall 

constitute an irrevocable waiver of any extension of the Completion date by reason of the cause for which 

such notice and request were required.  

 

c. Adverse Weather.  No application for an extension of time may be made for adverse weather unless or until 

the Contractor has lost workdays due to adverse weather conditions that materially affect the schedule and 

the date of Completion.  Such requests shall only be made for the delays due to weather conditions only when 

such conditions are more severe and extended than those reflected by the ten (10) year average for the month 

in question as evidenced by Climatological Data, U.S. Department of Commerce, which includes the State 

of New York. 

 

39. CORRECTION  OF WORK  

 

a. Contractor shall promptly correct work rejected by the County if such fails to conform to the requirements 

of the Contract Documents, whether discovered before or after completion of the Project, and whether or not 

fabricated, installed or completed.  Costs and expenses associated with correcting such rejected Work, 

including compensation for the Countyôs services and expenses made necessary thereby, shall be at the 

Contractor's expense. 

 

b. In addition to the Contractor's obligations under §36, if, within one (1) year after the date of completion of 

the Work, or designated portion thereof, or after the date for commencement of warranties, any of the Work 

is found to be not in accordance with the requirements of the Contract Documents, the Contractor shall correct 

such Work promptly after receipt of written notice from the County to do so, unless the County has previously 

given the Contractor a written acceptance of such condition. The County shall give such notice promptly 

after discovery of the condition. The one (1) year period for correction of Work shall be extended with respect 

to portions of work first performed after completion of the Work, and such extension shall be the period of 

time completion and the actual performance of the work. This obligation under this §39(b) shall survive 

acceptance of the Work under the Contract and termination of the Contract. 
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 40. SAFETY PRECAUTIONS AND PROGRAMS 

 

Contractor shall be responsible for initiating, maintaining and supervising all safety precautions and programs in 

connection with the performance of the Contract. The Contractor shall submit the Contractor's safety program to the 

Commissioner. 

 

 41. ATTACHED AND INCORPORATED  

 

All appendices and attachments of this RFB, as well as the plans entitled ñBeaver Dam Lake Dam Rehabilitationò, 

prepared by the Obrien and Gere, are hereby attached and incorporated into this RFB. 

 

 42. DOCUMENTATION PREPARED BY CONTRACTOR  

 

All drawings, specifications, shop drawings, product data and samples, computations, sketches, test data, survey 

results, photographs, renderings, models and other materials prepared by Contractor, or any of its subcontractors or 

consultants, shall be the property of the County, and available to the County for its exclusive use and reuse at any 

time without further compensation to Contractor (or subcontractor or consultant) and without any restrictions on such 

use and reuse. 

TERM  

  

The County anticipates that the term of this Contract will extend to November 30, 2019.  The construction of the 

project (the ñWorkò) shall be substantially completed by November 30, 2018. However, TIME IS OF THE 

ESSENCE, and Contractor shall use best efforts to complete the work in the timeframe specified in the RFB or other 

Contract Document.  The County reserves its right to pursue all remedies available at law and in equity related to 

Contractor's failure to complete the work in the specified timeframe including, but not limited to exercise of liquidated 

damages provisions in the Contract Documents, if any, and termination of the Contract with restitution by Contractor. 

 

Upon expiration of the original contract term or any renewal thereof, if authorized by the County as above, the 

contract may be extended unilaterally by the County for an additional period of up to two months upon notice to the 

Vendor with the same terms and conditions as the original contract including, but not limited to, quantities (prorated 

for such extension), prices, and delivery requirements. With the concurrence of the Vendor/Consultant, the extension 

may be for a period of up to three months in lieu of the up to two-month period. 

PRICING  

 

1. The proposed scope and specifications are not a guarantee, were developed based on past or anticipated needs, 

and are as accurate as the County can ascertain at the time of issuance of this RFB.  When an anticipated volume 

of services or other quantities are listed, these are either based upon a historical usage or anticipated need.  The 

County in no way guarantees that the actual volume or quantities listed will be necessary or ordered, although 

every attempt is made to provide accurate information.  When volume or quantities are listed, the Bidder should 

understand that the actual volume or quantities may be more or less, depending on the actual needs of the County.  

The Bidder shall hold the County harmless against any damages because of estimated volume or quantities.  In 

the event quantities exceed the estimate, the County shall receive the price as listed in the Bid or, if a better price 

is available at that time, that price shall be passed on to the County. 

 

2. The prices submitted shall be exclusive of federal and state sales taxes (or other taxes inapplicable to government 

entities) and must not include any tax for which the Bidder may claim exemption because of doing business with 
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the County. Unless otherwise indicated in this RFB, prices shall be net, including any applicable transportation 

and delivery charges fully prepaid by the successful Contractor to the destination indicated in the Bid.  No freight 

and/or handling and/or fuel surcharges will be accepted, unless otherwise agreed to in the Contract. 

 

3. For contracts involving provision of goods, equipment or technology, at no time shall any increase in price or 

change in product specification for those items be permitted, except in the case where an item has been replaced 

by another item due to obsolescence.  In this instance, the County must approve a change of product in a written 

change order for it to be valid.  In the event a product substitution is approved, no change in price will be permitted 

except when the price will be equal to or lower than the originally awarded price. 

 

4. Prevailing Wage Requirements 

 

Prevailing Wage rates apply to this Contract and are specified in Prevailing Wage Schedule PRC #2017013459 

which is incorporated by reference. The Prevailing Wage Schedule and any supplements thereto may be found 

by entering the PRC# at http://wpp.labor.state.ny.us/wpp/showFindProject.do?method=showIt. The successful 

Contractor is required to pay the prevailing hourly wage rates and supplements throughout the term of the 

Contract pursuant to New York State Labor Law. 

 

Currently, the New York State Department of Labor typically issues revised Prevailing Wage Schedules each 

July. Bids for contracts that run beyond July of any year, or potentially for multiple years, should account for any 

increase in Prevailing Wage rates as change orders due to increased Prevailing Wage rates shall not be 

permitted. Bidders are strongly encouraged to review archived Prevailing Wage Schedules at: 

http://www.labor.state.ny.us/workerprotection/publicwork/ArchivedWageSchedules.shtm, prior to bid 

submission, to ensure that their Bid pricing will be competitive. Notwithstanding the foregoing, Contractor shall 

be responsible for all Prevailing Wage and Supplement increases regardless of when or how often they are 

implemented at the prices submitted in Contractor's Bid. 

PAYMENT  

 

Payment shall be made in accordance with Sections 21 (Prevailing Wages), 22 (Request for Payment), and 23 (Final 

Payment) of the General Conditions, Article 9 (Payment) of the Public Improvement Contract, and any other 

applicable provisions of the Contract Documents requiring supporting documentation, forms, certifications or other 

documentation. 

 

It is anticipated that any Public Improvement contract awarded will be on payment terms of approximately 30 days.  

The County reserves the right to pay in lesser time under all circumstances or to negotiate payment terms of lesser 

time at the County's sole discretion.  The County offers a credit card payment alternative for Contractors needing 

payment faster than thirty days but Contractor is responsible for any fees associated with such credit card payment 

between the credit card company and Contractor (County is not responsible for such fees).   

 

Bidders are reminded that New York State Labor Law requires contractors to submit certified payrolls 

indicating payment of Prevailing Wage Rates with each invoice involving labor, prior to payment by the 

County. 

 

 

 

http://wpp.labor.state.ny.us/wpp/showFindProject.do?method=showIt
http://www.labor.state.ny.us/workerprotection/publicwork/ArchivedWageSchedules.shtm
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ADDITIONAL INFORMATI ON 

 

The County may require any or all Bidders to present additional evidence of experience, ability and financial standing 

as well as a statement as to the materials, equipment or personnel which the Bidder will have available for the 

performance of this Contract. 

BASIS OF AWARD 

 

The County may award a contract to the lowest responsive and responsible Bidder. The County reserves the rights to 

waive any informality or to reject any and all Bids with or without resoliciting, if deemed to be in the best interest of 

the County. 

 

The proposed project is comprised of a base bid and one (1) additive alternate as described below.  Low bidder will 

be selected depending on the bid prices received and funding available as follows: 

 

¶ If the combined total of the base bid plus additive alternate no. 1 is below the funding limit, the low bidder 

will be determined by the combined total of the base bid plus additive alternate no. 1. 

 

¶ If the combined total of the base bid plus additive alternate no. 1 is above the funding limit, the low bidder 

will be determined by the base bid total. 

 

Base bid: The proposed work includes the rehabilitation of Beaver Dam Lake Dam.  The scope of work 

includes, but is not limited to, lake drawdown, erosion control, structural demolition, excavation, installation of a 

Hydroplus, Inc. proprietary Fusegate System, cast iron sluice gates, manual sluice gate operators, refilling of Beaver 

Dam Lake and items mentioned in the Technical Specifications Sections 01010 E. 1 thru 38 and as described on the 

Bid Drawings (Attachment 4). 

 

Additive Alternate No. 1: The proposed work includes, but is not limited to, the additional installation of 

electrical equipment, wiring, electrical sluice gates and items mentioned in the Technical Specifications Sections 

01010 E. 39 and 40 and as described on the Bid Drawings (Attachment 4). 

 

In the event of a two-way tie, Bidders will be notified of a coin toss to be held in the office of the Commissioner, 

Department of General Services, PO Box 218, 255-275 Main Street, Goshen, New York, 10924, the date and time to 

be determined as needed.  The first alpha-order bidder, based on first letter of business entity name, will be asked to 

call the coin.  In the event of a multiple tie, names of tied bidders will be placed in a hat by the Commissioner.  First 

alpha-order bidder, based on first letter of business entity name, will draw the name.  In the event there are no 

attendees for the coin toss or the draw, the coin toss or the draw will be conducted by the Commissioner and two (2) 

representatives of the County. 

 

ANTICIPATED RFB TIMELINE  

 

All dates are approximate and subject to change, unless otherwise noted. Any change(s) in the dates will be made by 

an addendum issued by the County. 

Publication of RFB  2/20/18   

Site Visits, if any  2/26/18   

Questions Due   3/7/18   

Addendum issued, if any by 3/13/18    

Bids Due   3/19/18    

Contract Award  week of  4/12/18   
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BID FORM 

BUSINESS NAME:      CONTACT PERSON NAME: 

_____________________________________________  _____________________________________ 

ADDRESS:       TITLE: 

_____________________________________________  _____________________________________ 

_____________________________________________  EMAIL:  

_____________________________________________  _____________________________________ 

_____________________________________________  PHONE: 

FEDERAL TAX ID:_____________________________  _____________________________________ 

D&B D-U-N-S: ________________________________  FAX: 

        _____________________________________ 

Does this business have a minority, women's, disadvantaged, or small business status?  Yes    No 

If yes, please list the designation(s) and the certifying entity(ties):________________________________________ 

_____________________________________________________________________________________________ 

 

TOTA L BASE BID PRICE   ________________________________________________________________ 

        (FIGURES) 

 
_____________________________________________________________________________________________ 

                                                       (WORDS) 

 

TOTAL ADD ALTERNATE NO. 1. _________________________________________________________ 

       (FIGURES) 

 
_____________________________________________________________________________________________ 

                                                       (WORDS) 

 

TOTAL BASE BID and ADD ALTERNATE NO. 1: ____________________________________________ 

         (FIGURES) 

 
_____________________________________________________________________________________________ 

                                                       (WORDS) 

The undersigned proposes to furnish and deliver the services described in this RFB and the responding Bid to the County, 

at the prices stated within the executed Contract. The individual submitting this Bid on behalf of his or her business certifies 

by his or her signature below that: 

¶ he or she understands and has complied with the requirements of State Finance Law Sections 139-j and 139-k and 

will continue to do so throughout the restricted period; 

¶ he or she has read and understood the full RFB cited above; and 

¶ he or she is duly authorized to submit this Bid on behalf of the business entity noted above. 

 

BY: _________________________________   DATE: ______________________________ 

      

____________________________________   ____________________________________ 

NAME         TITLE 

 
ADDENDA  CONFIRMATION (Use this section only when an addendum/addenda were received for this RFB.) 

Addendum #____ - Received __________________, 20___  Initialed by person signing above _________ 

Addendum #____ - Received __________________, 20___  Initialed by person signing above _________ 

Addendum #____ - Received __________________, 20___  Initialed by person signing above ________        
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IRAN DIVESTMENT ACT CERTIFICATION  

 
The Iran Divestment Act of 2012 (ñActò), Chapter 1 of the 2012 Laws of New York, added State Finance Law (SFL), Ä165-a 

and General Municipal Law §103-g, effective April 12, 2012.  Under the Act, the Commissioner of the New York State Office 

of General Services (ñOGSò) developed a list (ñProhibited Entities Listò) of ñpersonsò who are engaged in ñinvestment activities 

in Iranò (both are defined terms in the law).  In accordance with SFL § 165-a(3), the Prohibited Entities List may be found on 

the OGS website at http://www.ogs.ny.gov/about/regs/docs/ListofEntities.pdf. 

 

Pursuant to General Municipal Law §103-g, by signing below, Bidder certifies as true under the penalties of perjury that: 

 

By submission of this Bid each Bidder and each person signing on behalf of any Bidder certifies, and in the 

case of a joint Bid each party thereto certifies as to its own organization, under penalty of perjury, that to the 

best of its knowledge and belief that each Bidder is not on the list created pursuant to paragraph (b) of 

subdivision 3 of section 165-a of the State Finance Law. 

 

A Bid shall not be considered for award nor shall any award be made where the certification has not been made, provided, 

however, that if in any case the Bidder cannot make the certification, the Bidder shall so state and shall furnish with the Bid a 

signed statement which sets forth in detail the reasons therefor. The County may award a contract to a Bidder who cannot make 

the required certification on a case-by-case basis if: 

 

(1) The investment activities in Iran were made before April 12, 2012, the investment activities in Iran have 

not been expanded or renewed after April 12, 2012, and the person has adopted, publicized, and is 

implementing a formal plan to cease the investment activities in Iran and to refrain from engaging in any 

new investments in Iran; or 

 

(2) The County makes a determination that the goods and services are necessary for the County to perform 

its functions and that, absent such an exemption, the political subdivision would be unable to obtain the 

goods or services for which the contract is offered.  Such determination shall be made in writing and 

shall be a public document.  

 

During the term of the Contract, should the County receive information that a person is in violation of the above-referenced 

certifications, the County will offer the person an opportunity to respond.  If the person fails to demonstrate that it has ceased its 

engagement in the investment which is in violation of the Act, within 90 days after the determination of such violation, then the 

County shall take such action as may be appropriate including, but not limited to, imposing sanctions, seeking compliance, 

recovering damages, or declaring the contractor in default. 

 

The County reserves the right to reject any bid, proposal, contract or request for assignment for an entity that appears on the 

Prohibited Entities List prior to the award or execution of a contract or any renewal thereof, as applicable, and to pursue a 

responsibility review with respect to any entity that is awarded a contract and appears on the Prohibited Entities List after contract 

award. 

 

 

________________________________    ____________________________________ 

DATE        SIGNATURE 

 

________________________________    ____________________________________ 

BUSINESS NAME      NAME 

 

        ____________________________________ 

        TITLE 

              

 

 

http://www.ogs.ny.gov/about/regs/docs/ListofEntities.pdf
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TECHNICAL SPECIFICATIONS  

 

SECTION 01000 

 

SPECIAL WORK REQUIREMENTS  

 
1.1 DUST CONTROL 

 

Dust control shall be provided for the duration of the project when deemed necessary by the Engineer/Construction 

Inspector or the County so as to prevent damage and nuisance to adjacent property owners, public streets and the 

existing dam.  The means of dust control may include the use of water, calcium chloride or other approved 

methods.  Water will not be allowed to be drawn from the lake/reservoir for dust control. 

 
1.2  TREE REMOVAL 

 

Per the New York State Department of Environmental Conservation (NYSDEC), tree removal shall not occur 

between April 1 and October 31 of any year.  The quantity of tree removal shall not be measured separately but shall 

be considered incidental to the item requiring it. 

 
1.3 CONSTRUCTION LAYOUT 

 

The Engineer will provide survey control points and a benchmark on the contract plans.  Prior to any layout, the 

Contractor shall survey the control points provided and confirm their accuracy to the Contractorôs satisfaction.  Any 

discrepancies found in the control points shall be promptly reported to the Engineer. 

 

The Contractor shall employ the services of a licensed professional Land Surveyor registered in the State of New 

York to establish field control, layout limits of work, mark property boundaries, layout all proposed work, and to 

perform an as-built survey.  The surveyor shall also provide quality control support to the Contractor by monitoring 

the work as it progresses.  The Contractor shall provide the Engineer with documentation representing the 

qualifications of the surveyor prior to proceeding with field layout. 

 

The Contractor shall not commence with any construction activities which produce ground disturbance until all 

required layout has been completed to the satisfaction of the Owner and the Engineer.  Layout work shall be conducted 

at a minimum of 3 work days in advance and at satisfactory distance from the construction operations. 

 

The Contractor shall furnish assistance to the Engineer as requested to check the layout or otherwise control the work.  

Such assistance shall be understood to include the provision of suitable manpower to assist the Engineer in taping 

measurements, holding a survey rod for checking grades and the like.   

 

1.4 NYSDEC PERMIT #ôs 3-3399-00002/00005 AND 3-3399-00002/00006 (Appendix J) 

   

The Contractor shall be responsible for Natural Resource Permit Conditions # 13, and 17-24, however, Contractor 

shall be familiar with all the conditions. If there are any discrepancies between the plans and/or specification and the 

NYSDEC permit(s), requirements from the NYSDEC permit(s) shall govern. 

 

The Contractor shall pay any fines related to violations of the permit conditions mentioned above. 

 

 



 

  

County of Orange, New York 

Department of General Services 
PO Box 218, 255-275 Main Street 

Goshen, New York 10924 

Page 32 

RFB-OC007-18 Rehabilitation of Beaver Dam Lake Dam 

 

DGS RFB A8 Minor Closed  (12/14) 

1.5 TESTING 

 
The Contractor is responsible for all field testing of cast-in-place concrete, soil compaction, and any testing 

required in the TECHNICAL SPECIFICATIONS.  The Contractor shall submit to the Engineer thirty (30) days in 

advance of concrete placement, the name of the independent laboratory it intends to use for the field testing for 

approval. 

 
1.6 LAKE DRAWDOWN 

 
There are two outlets for Beaver Dam Lake Dam.  A twenty-four inch low-level outlet is located at the west end of 

the spillway and a higher eighteen-inch outlet is located at the east end of the spillway.  As of September 4, 2013, 

only the eighteen-inch sluice gate is currently operable.  Both conduits daylight at the toe of the existing spillway 

section.  The Contractor shall be responsible for lowering the lake either by the eighteen-inch outlet (if operable) or 

by other acceptable means approved by the Engineer. 

 

The Contractor shall lower the water level slowly at a constant rate as described in a letter to the County of Orange 

from the NYSDEC dated August 5, 2011 (See Appendix N).  The Contractor shall make every effort to adhere to 

the measures directed in this letter.  Water from the lake reservoir will not be allowed for construction purposes. 

 

1.7 COORDINATION WITH BEAVER DAM LAKE PROTECTION AND REHABILITATION DISTRICT 

 
It is anticipated that all recreational activities on the Beaver Dam Lake will be temporarily suspended during the 

duration of the project as the lake will be lowered.  The Contractor may need to coordinate his efforts with the 

Beaver Dam Lake Protection and Rehabilitation District Advisory Board as they are responsible for all District 

facilities, including the dam.  Coordination may include updates of construction progress, completion dates or as 

requested by the Engineer. 

 
1.8 AS-BUILT DRAWINGS 

 

The final as-built drawings will be prepared by the Owner upon conclusion of construction, however, the 

Contractor may need to provide as-built record information to the Engineer as per the Section(s) in the Technical 

Specifications. 

 

2.1 PAYMENT 

 
The cost and expenses of the items listed in this section shall be included in the Contract Price or shall be 

considered incidental to the item requiring it. 
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SECTION 01010 

 

MEASUREMENT AN D PAYMENT  

 

PART 1 - GENERAL 

 

1.1 WORK COVERED BY CONTRACT DOCUMENTS 

 

A. The section includes descriptions of the measurement and payment methods to be used for the bid 

items included in this project. The work of this Contract consists of furnishing, employing, and 

installing all equipment, materials, and labor necessary to complete all demolition, renovation, and 

construction as specified and/or as shown on the Plans, producing thereby a complete, finished, 

watertight, neat, safe, rugged, reliable, and fully usable facility ready for operation. 

 

B. All work done for this Contract shall be of the best quality, free from faults and defects, and in 

accordance with the Contract Documents. 

 

C. All existing dimensions shown on the Contract Drawings are approximate. The Contractor is 

responsible for verifying all existing conditions in the field. 

 

D. The project will include, but is not necessarily limited to, complete replacement, rehabilitation, 

and/or upgrades to existing spillway structure. These components include the temporary facilities, 

the removal and reconstruction of the existing structure for the installation of four fuse gates, two 

sluice gates with electrical controls and associated site improvement and site restoration activities. 

 

1.2 DISTRIBUTED WORK 

 

A. The price(s) bid for this Contract shall also include the cost of all work and materials required by the 

Contract Documents and not noted as included in or incidental to any particular item. There will be 

no separate or additional payment for any such costs, including but not limited to the following: 

 

1. Obtaining and maintaining insurance policies. 

 

2. Submittals, including (but not limited to): schedule of operations; list of suppliers; 

certificates of insurance; shop drawings; samples; as-built drawings; operating and 

maintenance manuals; etc. 

 

3. Keeping work area in a neat, clean condition; satisfactory disposal of all debris. 

 

4. Obtaining permits and licenses; payment of fees and taxes; giving of notices; compliance 

with all applicable laws, statutes, rules, regulations, and codes. 

 

5. Construction Facilities and Temporary Controls. 

 

6. Safety measures and safe work practices. 

 

7. Field surveys, wire tracing, layout. 

 

8. Cutting and Patching. 
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9. Superintendence, Coordination, and Quality Control. 

 

10. Contractor's Overhead and Profit. 

 

1.3 PROPOSAL ITEMS 

 

A. Lump Sum Items - This Section includes administrative and procedural requirements for the 

measurement and payment of Lump Sum payment items listed in the Bid Form.  

 

1. Measurement: Under this Item, the Contractor shall furnish all labor, materials and 

equipment required to construct, test, place into satisfactory operation and maintain until 

final acceptance the improvements as shown on the Contract Drawings, as specified or as 

directed by the Engineer. 

 

2. Payment: The fixed maximum lump sum amount for Item 1 Mobilization shall be limited to 

no more than five (5%) percent of the base contract value. 

 

a. Fifty percent (50%) of the amount bid shall be made payable to the Contractor 

whenever he shall have completed five (5%) percent of the Contract Work. 5% of 

the Work shall be considered complete when the total of payments earned, as 

reflected by estimates of work done, not including the amount bid for this item, nor 

payments for any materials delivered to the site, exceeds five (5%) percent of the 

total amount bid for this Contract. 

 

b. Fifty percent (50%) of the amount bid shall be made payable to the Contractor upon 

completion of the Work and Demobilization. 

 

c. The Owner does not represent that the fixed maximum lump sum price for this item 

reflects the actual value of the work involved. Such price merely represents the 

maximum fixed amount which will be paid to the Contractor for this work. 

 

B. Unit Price Items - This Section includes administrative and procedural requirements for the 

measurement and payment of Unit Price payment items listed in the Bid Form.  

 

1. Measurement: Under this Item, the Contractor shall furnish all labor, materials and 

equipment required to construct, test, place into satisfactory operation and maintain until 

final acceptance the improvements as shown on the Contract Drawings, as specified or as 

directed by the Engineer. 

 

2. Quantities are approximate and not guaranteed. Actual placement quantities that vary by 

more or less than 25% of the established bid quantity forms the basis for a revised unit Price  

 

C. Allowance Items - This Section includes administrative and procedural requirements for the 

measurement and payment of Allowance payment items listed in the Bid Form.  

 

1. Certain items are specified in the Contract Documents as allowances.  Allowances have been 

established in anticipation of variations in existing site conditions that necessitate 

modifications to the base contract scope of work. 

D. Add Alternate Items - This Section includes administrative and procedural requirements for the 
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measurement and payment of work in addition to the base bid work identified on the contract documents 

and listed as Add Alternate payment items in the Bid Form.  

 

1. Measurement: Under this Item, the Contractor shall furnish all labor, materials and 

equipment required to construct, test, place into satisfactory operation and maintain until 

final acceptance the improvements as shown on the Contract Drawings, as specified or as 

directed by the Engineer. 

 

2. Payment: For these Owner selected options for alternate services will be Progress payments 

made in proportion to the amount of work completed and accepted by the Engineer. 

    

E. Contract Scope of Work includes the following Bid Items: 

  

1. MOBILIZATION AND DEMOBILIZATION  

 

a. Description: This item includes, but is not limited to, providing Contract bonds and 

permits, transporting all personnel, equipment, and operating supplies to the site, the 

Engineerôs Office, Traffic Control, performing Survey Control, and constructing the 

temporary access, staging areas and stream crossings. 

 

b. Basis of Payment: Payment for Mobilization and Demobilization shall be made at 

the lump sum price bid, subject to Part 1.3.A.2 of this Section.  

 

2. SOIL AND EROSION CONTROL 

 

a. Description: This item includes furnishing all labor, materials, and equipment for 

the installation, regular inspection, maintenance and removal of temporary measures 

for the control of erosion and sedimentation as indicated on the Contract Drawings, 

as specified or as directed by the Engineer or appropriate Regulatory Agency or as 

defined in any permit obtained for the Project. 

 

b. Basis of Payment: Payment for Soil and Erosion Control will be made at the lump 

sum price bid. Progress payments may be made in proportion to the amount of work 

actually completed as compared to the approved project schedule. Full payment for 

Soil and Erosion Control shall not be made until the Contractor has demobilized 

from the site. 

 

3. CONTROL OF WATER 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary to satisfactorily maintain a lowered reservoir water level and to divert 

surface and groundwater flows around or through the project area to provide for the 

proper execution Work in accordance with the Contract Drawings, as specified or as 

directed by the Engineer. This item also includes the coordination with all regulatory 

agencies, including the preparation of any plans, documents or permits required for 

the Control of Water or refilling of the reservoir upon completion of the Work.  

 

b. Basis of Payment: Payment shall be made at the lump sum price bid. Progress 

payments may be made in proportion to the amount of work actually completed as 
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compared to the approved project schedule. Full payment for Control of Water shall 

not be made until all temporary measures have been removed and the reservoir level 

restored. 

 

4. CLEARING AND GRUBBING 

 

a. Description: This item includes furnishing all materials, labor, and equipment to 

clear and grub vegetation from areas necessary to satisfactorily complete the work 

as indicated on the Contract Drawings, in the Specifications, or as directed by the 

Engineer. This item shall include all handling, storing and off-site disposal of all 

cleared and grubbed material.   

 

b. Basis of Payment: Payment for Clearing and Grubbing will be made at the unit price 

bid per acre, computed to the nearest one-tenth acre, for the measured area cleared 

and grubbed. 

 

5. TOPSOIL STRIPPING AND STOCKPILING 

 

a. Description: This item includes furnishing all materials, labor, and equipment to 

strip topsoil from vegetated areas of the site to satisfactorily complete the work as 

indicated on the Contract Drawings, as specified or as directed by the Engineer. This 

item includes all handling, stockpiling and temporary stabilization of stripped 

topsoil.   

 

b. Basis of Payment: Payment for Topsoil Stripping and Stockpiling will be made at 

the unit price bid per acre, computed to the nearest one-tenth acre, for the measured 

area stripped of topsoil. 

 

6. REMOVAL OF STRUCTURES / DEMOLITION 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary to satisfactorily complete the Type I, II and III demolition activities as 

indicated on the Contract Drawings, as specified or as directed by the Engineer. This 

item includes the handling, sorting, separation and recycling or otherwise disposing 

of all materials. This item includes all measures necessary for protecting adjacent 

structures or properties, as well as all dust or noise control measures required for 

compliance with all Federal, State or local laws, regulations, or ordinances.  

 

b. Basis of Payment: Payment shall be made at the lump sum price bid. Progress 

payments will be made in proportion to the amount of work completed and accepted. 

 

7. EXCAVATION (UNCLASSIFIED) 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary for the excavation of all materials, of any description, encountered during 

the course of construction, with the exception of a) excavation for the Fabricated 

Waler / Tie Rod / Deadman assembly and b) Competent Rock as defined in the 

technical specifications. Estimated limits of excavation are indicated on the Contract 

Drawings. This item includes all handling, stockpiling, and temporary stabilization 
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of excavated materials. This item includes all temporary excavation supports as 

required by the Contractor to accomplish the work. 

 

b. Basis of Payment: Payment for Excavation shall be made at the unit price bid per 

cubic yard, to the nearest whole cubic yard, according to the payment lines indicated 

on the Contract Drawings or as measured by average cross-sections. No payment 

will be made for unauthorized excavations below subgrade.  Excavation quantities 

for the Fabricated Waler / Tie Rod / Deadman will not be included in this tabulation. 

 

8. EARTHFILL 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary to place rockfill and earth backfill from on-site excavations at the 

locations indicated on the Contract Drawings, as specified or as directed by the 

Engineer. This item also included any incidental imported earth backfill material as 

may be necessary if on-site material is found to be unsuitable or of insufficient 

quantity.  This item includes all handling, storing, rehandling, compaction, and 

replacement of deficient materials.  

 

b. Basis of Payment: Payment shall be made at the lump sum price bid. Progress 

payments will be made in proportion to the amount of work completed and 

accepted. 

 

9. GEOTEXTILES 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary to install geotextiles of the class and type at the locations indicated on the 

Contract Drawings, as specified or as directed by the Engineer. This item includes 

the preparation of the surface upon which the geotextile is to be placed. This item 

does not include geotextiles installed as part of temporary erosion and sedimentation 

control measures. 

 

b. Basis of Payment: Payment for Geotextiles will be made at the unit price bid per 

square yard, to the nearest whole square yard, based on the measured area covered 

by geotextile. No additional payment shall be made for overlaps at seams, nor for 

repairs or replacement of damaged or defective material.  

 

10. NYSDOT #2 CRUSHED STONE 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary to install NYSDOT #2 Crushed Stone at the locations indicated on the 

Contract Drawings, as specified or as directed by the Engineer. This item includes 

all handling, storing, rehandling, compaction, and replacement of deficient 

materials.  

 

b. Basis of Payment: Payment for NYSDOT #2 Crushed Stone will be made at the unit 

price bid per ton, to the nearest whole ton, as measured by certified delivery tickets 

for materials delivered to the project, placed, and accepted by the Engineer. 

 



 

  

County of Orange, New York 

Department of General Services 
PO Box 218, 255-275 Main Street 

Goshen, New York 10924 

Page 38 

RFB-OC007-18 Rehabilitation of Beaver Dam Lake Dam 

 

DGS RFB A8 Minor Closed  (12/14) 

11. NYS MEDIUM STONE FILL 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary to install stone fill as channel or bank protection of the required class and 

type at the locations indicated on the Contract Drawings, as specified or as directed 

by the Engineer. This item includes all handling, storing, rehandling, and 

replacement of deficient materials.  

 

b. Basis of Payment: Payment for NYS Medium Stone Fill will be made at the unit 

price bid per ton, to the nearest whole ton, as measured by certified delivery tickets 

for materials delivered to the project, placed, and accepted by the Engineer. 

 

12. REPLACE SALVAGED RIPRAP 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary to place suitable, on-site salvaged rockfill to supplement medium stone at 

the locations indicated on the Contract Drawings and acceptable to the Engineer. 

This item includes all handling, storing, loading, hauling and placement. 

  

b. Basis of Payment: Payment shall be made at the lump sum price bid. Progress 

payments will be made in proportion to the amount of work completed and 

accepted. 

 

13. STEEL SHEET PILING WITH COAL TAR EPOXY COAT 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary to fabricate, install, and inspect driving templates, steel sheet piles 

systems including special connections and coatings, anchor studs, and steel cap 

channel as shown on the Contract Drawings. 

 

b. Basis of Payment: Payment for Steel Sheet Piling will be made at the unit price bid 

per square foot (plan dimension of steel sheet pile wall), to the nearest whole 

square foot, of steel sheet piling installed to the minimum tip elevation shown on 

the Contract Drawings and accepted by the Engineer. 

 

14. FABRICATED WALER-TIE ROD DEADMAN ASSEMBLY 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary to install the óbase bidô lateral supports for the steel sheet piling as 

indicated on the Contract Drawings. This item includes, but is not limited to, 

excavation, backfill of excavations, fabrication and installation of wale beams, tie 

rods, hardware, and steel reinforcement, and cast-in-place concrete and formwork 

for concrete deadman. 

 

b. Basis of Payment: Payment for Fabricated Waler-Tie Rod Assembly will be made 

at the unit price per Lineal Foot of waler bid for each assembly. 
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15. MICROPILES 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary to fabricate and install the prescribed deep foundation system at the 

spillway toe block as shown in the Contract Drawings and in accordance with 

Section 02455 ñMICROPILESò. 

 

b. Basis of Payment: Payment for Micropiles will be made at the unit price bid per 

linear foot, to the nearest whole linear foot, of micro piles installed and accepted 

by the Engineer. 

 

16. MICROPILE TESTING 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary to perform the testing and inspection of the micropiles in accordance 

with Section 02455 ñMICROPILESò. 

 

b. Basis of Payment: Payment for Micropile Testing will be made at the unit price bid 

per each for the testing, inspection and reporting as accepted by the Engineer. 

 

17. PIPELINE INSTALLATION 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary for the fabrication and installation of the permanent ductile iron pipe 

extensions to the existing low-level outlet conduits as indicated on the Contract 

Drawings. This item includes all labor and materials necessary to provide watertight 

connections between the new ductile iron pipe and the existing conduit material. 

This item includes all inspection and testing of the installed pipelines in accordance 

with the Specifications. This item does not include temporary extensions of the low-

level outlet conduits as required for the control of water plan.  

 

b. Basis of Payment: Payment for Pipeline Installation will be made at the unit price 

bid per linear foot, to the nearest whole linear foot, of pipeline installed, tested and 

accepted by the Engineer. 

 

18. DRILLED DOWELS 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary for the fabrication, installation, and inspection of steel reinforcing 

dowels that are anchored with structural epoxy adhesive to concrete and/or 

masonry structures as indicated on the Contract Drawings. This item also includes 

furnishing all labor, materials, and equipment to drill holes into the concrete and/or 

masonry structure for each dowel. Drilled hole diameter shall be in accordance 

with the structural epoxy adhesive manufacturerôs recommendations. Testing and 

inspection of the work shall be in accordance with the Section 03200 ñSTEEL 

REINFORCEMENTò. 

 

b. Basis of Payment: Payment for Drilled Dowels shall be made at the unit price bid 

per each unit, installed and accepted by the Engineer. 
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19. SMOOTH DOWELS WITH BPI SPLICERS 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary for the fabrication and installation of smooth dowels with mechanical 

bar splicing couplers where as indicated on the Contract Drawings. Testing and 

inspection of the work shall be in accordance with the Section 03200 ñSTEEL 

REINFORCEMENTò. 

 

b. Basis of Payment: Payment for Smooth Dowels with BPI Splicers shall be made at 

the unit price bid per each unit, installed and accepted by the Engineer. 

 

20. STEEL REINFORCEMENT 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary for the fabrication and installation of steel reinforcement in the cast-in-

place concrete work as indicated on the Contract Drawings. Testing and inspection 

of the steel reinforcement work shall be in accordance with the Section 03200 

ñSTEEL REINFORCEMENTò. 

 

b. Basis of Payment: Payment for Steel Reinforcement shall be made at the unit price 

bid per ton, to the nearest whole ton as measured by certified delivery tickets for 

materials delivered to the project, placed, and accepted by the Engineer. 

 

21. WATERSTOPS 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary to install, inspect, and test PVC and hydrophilic type waterstops, and all 

related intersections, joints supplemental ties and supports to steel reinforcement, 

etc., as indicated on the Contract Drawings and Specifications. Testing and 

inspection of the work shall be in accordance with Section 07110 

ñWATERSTOPò. 

 

b. Basis of Payment: Payment for Waterstops will be made at the unit price bid per 

linear foot, to the nearest whole linear foot, of waterstop installed, tested, and 

accepted by the Engineer. No additional payment shall be made for overlaps at lap 

splices or other joints, nor for repairs or replacement of damaged or defective 

material. 

 

22. CAST-IN-PLACE CONCRETE 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary to install, inspect, and test cast-in-place concrete as indicated on the 

Contract Drawings and Section 03300 ñCAST IN PLACE CONCRETEò. This 

item also includes furnishing all labor, materials, and equipment necessary to 

install formwork necessary to construct the cast-in-place concrete work as 

indicated in Section 03100 ñFORMWORKò. This item also includes furnishing all 

labor, materials, and equipment necessary to prepare all surfaces on which cast-in-

place concrete is to be placed in accordance with Section 02512 ñCONCRETE 

SURFACE PREPARATIONò. 
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b. Basis of Payment: Payment for Cast-in-Place Concrete will be made at the bid unit 

price of cubic yard of concrete placed and accepted by the Engineer, except the 

quantity for the concrete deadman will not be included in this tabulation. No 

additional payment shall be made for concrete used for testing required by the 

Specifications or directed by the Engineer, nor for wasted concrete. 

 

23. PRECAST STRUCTURAL CONCRETE 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary for the fabrication and installation of precast concrete steps as indicated 

on the Contract Drawings. 

 

b. Basis of Payment: Payment for Precast Structural Concrete will be made at the 

lump sum price bid. Progress payments will be made in proportion to the amount 

of work completed and accepted by the Engineer. No additional payment shall be 

made for repairs or replacement of damaged or defective units. 

 

24. ELASTOMERIC JOINT SEALANTS 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary to install, test, and inspect elastomeric joint sealants, backer rods, bond 

breaker materials, sealant primers, etc. as indicated on the Contract Drawings and 

as required by the joint sealant manufacturer installation instructions. Testing and 

inspection of joint sealants shall be in accordance with Section 07130 ñJOINT 

SEALANTSò. 

 

b. Basis of Payment: Payment for Elastomeric Joint Sealants will be made at the unit 

price bid per linear foot, rounded to the nearest whole linear foot, of joint sealant 

installed and accepted by the Engineer. No additional payment shall be made for 

repairs or replacement of damaged or defective joint sealing materials. 

 

25. HYDROPLUS FUSEGATE ASSEMBLY AND APPURTENANCES 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary to install the Hydroplus Fusegate assemblies and appurtenances as 

indicated on the Contract Drawings. 

 

b. Basis of Payment: Payment for Hydroplus Fusegate Assembly and Appurtenances 

will be made at the lump sum price bid. Progress payments will be made in 

proportion to the amount of work completed and accepted by the Engineer. No 

additional payment shall be made for repairs or replacement of damaged or 

defective units. 

 

26. CAST-IRON SLUICE GATES 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary for the fabrication and installation of cast-iron sluice gate assemblies, 

anchorages, and operator floor stands as indicated on the Contract Drawings. 
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Testing of the sluice gates shall be in accordance with Section 11202 ñSLUICE 

GATESò. 

 

Basis of Payment: Payment for Cast Iron Sluice Gates will be made at the lump sum 

price bid. Progress payments will be made in proportion to the amount of work 

completed and accepted by the Engineer. No additional payment shall be made for 

repairs or replacement of damaged or defective units. 

 

27. SLUICE GATE OPERATORS 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary for furnishing and installation of mechanical operators. Testing of the 

sluice gates and operators shall be in accordance with Section 15110 ñSLUICE 

GATE OPERATORSò. 

 

b. Basis of Payment: Payment for Sluice Gate Operators will be made at the lump 

sum bid price. Progress payments will be made in proportion to the amount of 

work completed and accepted by the Engineer. No additional payment shall be 

made for repairs or replacement of damaged or defective units. 

 

28. METAL FABRICATIONS 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary for the fabrication and installation of all metal fabrications and their 

related connections and anchorages as indicated on the Contract Drawings. 

 

b. Basis of Payment: Payment for Metal Fabrications will be made at the lump sum 

price bid. Progress payments will be made in proportion to the amount of work 

completed and accepted by the Engineer. No additional payment shall be made for 

repairs or replacement of damaged or defective work. 

 

29. PIPE AND TUBE RAILINGS 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary for the fabrication and installation of pipe and tube railings as indicated 

on the Contract Drawings. 

 

b. Basis of Payment: Payment for Pipe and Tube Railings will be made at the unit 

price bid per linear foot, rounded to the nearest whole linear foot, of pipe and tube 

railings installed and accepted by the Engineer.   

 

 

30. ELECTRICAL UPGRADES 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary for the fabrication, installation, connections, code compliance and 

testing of Base Bid work indicated on the Contract Drawings. 
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b. Basis of Payment: Payment for the electrical upgrades, testing and activation will 

be made at the lump sum price bid. Progress payments will be made in proportion 

to the amount of work completed and accepted by the Engineer. No additional 

payment shall be made for repairs or replacement of damaged or defective work. 

 

31. CHAIN LINK FENCING 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary for the fabrication and installation of chain link fencing, including 

foundations and/or anchorages for fence posts, as indicated on the Contract 

Drawings. Concrete for fence post foundations shall be in accordance with Section 

03300 ñCAST IN PLACE CONCRETEò. 

 

b. Basis of Payment: Payment for Chain Link Fencing will be made at the lump sum 

price bid. Progress payments will be made in proportion to the amount of work 

completed and accepted by the Engineer. No additional payment shall be made for 

repairs or replacement of damaged or defective work. 

 

32. TOPSOILING AND SEEDING 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary to spread stockpiled topsoil, prepare the surface, spread seed mixtures and 

straw mulch at areas disturbed during construction and indicated for vegetative 

stabilization on the Contract Drawings, as specified or as directed by the Engineer. 

Areas surface by rockfill or riprap do not require topsoiling and seeding.   

 

b. Basis of Payment: Payment for Topsoiling and Seeding will be made at the unit price 

bid per square yard, computed to the nearest one-yard, for the measured area of 

vegetative stabilization. 

 

33. SITE RESTORATION 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary for the restoration of all areas disturbed by the construction work 

including areas used for temporary facilities and lay-down areas. This item includes 

all handling, storing, removal and legal disposal of surplus and residual material, 

trash and debris.  

 

b. Basis of Payment: Payment shall be made at the lump sum price bid. Progress 

payments will be made in proportion to the amount of work completed and 

accepted. 

 

34. ALLOWANCE ITEM  - FABRICATED WALER-TIE ROD DEADMAN ASSEMBLY  

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary to install the conditional lateral supports for the steel sheet piling as 

indicated on the Contract Drawings upon the direction of the Engineer. This item 

includes, but is not limited to, all additional excavation, backfill of excavations, 



 

  

County of Orange, New York 

Department of General Services 
PO Box 218, 255-275 Main Street 

Goshen, New York 10924 

Page 44 

RFB-OC007-18 Rehabilitation of Beaver Dam Lake Dam 

 

DGS RFB A8 Minor Closed  (12/14) 

fabrication and installation of wale beams, tie rods, hardware, and steel 

reinforcement, and cast-in-place concrete and formwork for concrete deadman. 

 

b. Basis of Payment: Payment for Fabricated Waler-Tie Rod Assembly with Hardware 

will be made at the unit price per Lineal Foot of waler bid for each assembly. 

 

35. ALLOWANCE ITEM  - SAND-CEMENT GROUT VOID FILL 

 

a. Description: This item includes, but is not limited to, furnishing all labor, materials, 

and equipment necessary to fill voids between the existing spillway training walls 

and the steel sheet piling as indicated on the Contract Drawings and as determined 

necessary by the Engineer. This item includes the design of all grout mixes and all 

required quality control testing. 

 

b. Basis of Payment: Payment for Sand-Cement Grout Void Fill shall be made at the 

unit price bid per cubic yard, to the nearest whole cubic yard, of grout placed during 

the course of the work. 

 

36. ALLOWANCE ITEM  - COMPETENT ROCK EXCAVATION  

 

a. Description: This item includes, but is not limited to, furnishing all labor, materials, 

and equipment necessary for the excavation of Competent Rock.  Competent rock 

includes any boulders, shale or other ledge rock which cannot be removed by ripping 

and digging with a ¾ cubic yard excavator or backhoe. Estimated limits of 

excavation are indicated on the Contract Drawings. This item includes all handling, 

storage and disposal of excavated materials. 

 

b. Basis of Payment: Payment for Competent Rock Excavation shall be made at the 

unit price bid per cubic yard, to the nearest cubic yard, according to the payment 

lines indicated on the Contract Drawings or as measured by average cross-sections. 

No payment will be made for unauthorized excavations below subgrade.   

 

37. ALLOWANCE ITEM  ï UNACCEPTABLE MATERIAL EXCAVATION AND 

DISPOSAL 

 

a. Description: This item includes furnishing all labor, materials, equipment, testing 

and documentation necessary for the excavation of all unacceptable materials, of 

any description, encountered during the course of construction, that is deemed 

unsuitable by the Engineer for re-use on the project and requires off-site legal 

disposal. This item includes all handling, stockpiling, temporary stabilization, 

loading, hauling, and off-loading at a regulated facility. 

 

b. Basis of Payment: Payment for Excavation shall be made at the unit price bid per 

cubic yard, to the nearest whole cubic yard, as measured in the truck prior to off-site 

hauling. No payment will be made for unauthorized excavations. 
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38. FIELD CHANGE PAYMENT (FCP ) ï Unit Price/ Lump Sum / Allowance: 

 

a. Description: This item provides a contract contingency allowance for the timely 

payment of authorized extra work that was completed to fulfill the intent of the 

contract documents.  Extra work eligible will include work within the scope of the 

contract and completed additional quantities of contract items that have exceeded 

the threshold quantities and completed quantities of additional authorized work, 

with agreed prices that are acceptable to the Owner and conform to section 109-05 

from the New York State Department of Transportation Standard Specifications of 

May 2008.  The FCP item payments will be reconciled through a change order as 

directed by the Owner.  All work to be paid under the FCP item must receive prior 

written authorization in conformance with Section 7 of the Public Improvement 

Contract. 

 

39. ADD ALTERNATE ITEM  ï ADDITIONAL ELECTRICAL INSTALLATION  

 

a. Description: This item includes, but is not limited to, furnishing all labor, materials, 

and equipment necessary for the furnishing of electrical equipment and wiring in 

addition to the Base Bid work as defined in the technical specifications and contract 

drawings.  

 

b. Basis of Payment: Basis of Payment: Payment shall be made at the lump sum price 

bid. Progress payments will be made in proportion to the amount of work 

completed and accepted.  No additional payment shall be made for repairs or 

replacement of damaged or defective work. 

 

40. ADD ALTERNATE ITEM  - ELECTRICAL SLUICE GATE OPERATORS 

 

a. Description: This item includes furnishing all labor, materials, and equipment 

necessary for furnishing and installation of electrical gate operators. Testing of the 

operators shall be in accordance with Section 15110.1 ñELECTRICAL SLUICE 

GATE OPERATORSò. 

 

b. Basis of Payment: Payment for Electrical Sluice Gate Operators will be made at 

the lump sum bid price. Progress payments will be made in proportion to the 

amount of work completed and accepted by the Engineer. No additional payment 

shall be made for repairs or replacement of damaged or defective units. 

 

1.4 PAYMENTS 

 

A. This Section includes administrative and procedural requirements necessary to prepare and process 

Applications for Payment. 

 

B. Schedule of Values:  A statement furnished by Contractor allocating portions of the Contract Sum to 

various portions of the Work and used as the basis for reviewing Contractor's Applications for 

Payment. 

 

C. Coordination:  Coordinate preparation of the schedule of values with preparation of Contractor's 
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construction schedule.  A Cost-loaded Critical Path Method Schedule may serve to satisfy 

requirements for the schedule of values. 

 

1. Coordinate line items in the schedule of values with other required administrative forms and 

schedules, including the following: 

 

a. Application for Payment forms with continuation sheets. 

b. Submittal schedule. 

c. Items required to be indicated as separate activities in Contractor's construction 

schedule. 

 

2. Submit the schedule of values to Engineer at earliest possible date, but no later than fourteen 

days before the date scheduled for submittal of initial Applications for Payment. 

 

3. Subschedules for Phased Work:  Where the Work is separated into phases requiring 

separately phased payments, provide subschedules showing values coordinated with each 

phase of payment. 

 

4. Subschedules for Separate Elements of Work:  Where the Contractor's construction schedule 

defines separate elements of the Work, provide subschedules showing values coordinated 

with each element. 

 

D. Format and Content:  Use Project Manual table of contents as a guide to establish line items for the 

schedule of values.  Provide at least one line item for each Specification Section. 

 

1. Identification:  Include the following Project identification on the schedule of values: 

 

a. Project name and location. 

b. Name of Engineer. 

c. Engineer's project number. 

d. Contractor's name and address. 

e. Date of submittal. 

 

2. Arrange schedule of values consistent with format of AIA Document G703 or 

EJCDC Document C-620. 

 

3. Arrange the schedule of values in tabular form with separate sheets to indicate line items 

associated with each independent dam site. 

 

4. Provide a breakdown of the Contract Sum in enough detail to facilitate continued evaluation 

of Applications for Payment and progress reports.  Coordinate with Project Manual table of 

contents.  Provide multiple line items for principal subcontract amounts in excess of five 

percent of the Contract Sum. 

 

5. Round amounts to nearest whole dollar; total shall equal the Contract Sum. 

 

6. Provide a separate line item in the schedule of values for each part of the Work where 

Applications for Payment may include materials or equipment purchased or fabricated and 

stored, but not yet installed. 
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a. Differentiate between items stored on-site and items stored off-site.  If required, 

include evidence of insurance, bill of sale and affidavit with photographs of stored 

material. 

 

7. Provide separate line items in the schedule of values for initial cost of materials, for each 

subsequent stage of completion, and for total installed value of that part of the Work. 

 

8. Allowances:  Provide a separate line item in the schedule of values for each allowance.  Show 

line-item value of unit-cost allowances, as a product of the unit cost, multiplied by measured 

quantity.  Use information indicated in the Contract Documents to determine quantities. 

 

9. Purchase Contracts:  Provide a separate line item in the schedule of values for each purchase 

contract.  Show line-item value of purchase contract.  Indicate owner payments or deposits, 

if any, and balance to be paid by Contractor. 

 

10. Each item in the schedule of values and Applications for Payment shall be complete.  Include 

proportionate share of general overhead and profit for each item. 

 

11. Schedule Updating:  Update and resubmit the schedule of values before the next Applications 

for Payment when Change Orders or Construction Change Directives result in a change in 

the Contract Sum. 

 

12. Construction Schedule Update: Submit an updated construction schedule with each 

Application for Payment. 

 

1.5 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment following the initial Application for Payment shall be consistent with 

previous applications and payments as certified by Engineer and paid for by Owner. 

1. Initial Application for Payment, Application for Payment at time of Substantial Completion, 

and final Application for Payment involve additional requirements. 

B. Payment Application Times:  The date for each progress payment is indicated in the Agreement 

between Owner and Contractor.  The period of construction work covered by each Application for 

Payment is the period indicated in the Agreement. 

C. Application for Payment Forms:  Use forms acceptable to Engineer and Owner for Applications for 

Payment.  Submit forms for approval with initial submittal of schedule of values. 

D. Application Preparation:  Complete every entry on form.  Notarize and execute by a person 

authorized to sign legal documents on behalf of Contractor.  Engineer will return incomplete 

applications without action. 

1. Entries shall match data on the schedule of values and Contractor's construction schedule.  

Use updated schedules if revisions were made. 

2. Include amounts for work completed following previous Application for Payment, whether 

or not payment has been received.  Include only amounts for work completed at time of 

Application for Payment. 



 

  

County of Orange, New York 

Department of General Services 
PO Box 218, 255-275 Main Street 

Goshen, New York 10924 

Page 48 

RFB-OC007-18 Rehabilitation of Beaver Dam Lake Dam 

 

DGS RFB A8 Minor Closed  (12/14) 

3. Include amounts of Change Orders and Construction Change Directives issued before last 

day of construction period covered by application. 

4. Indicate separate amounts for work being carried out under Owner-requested project 

acceleration. 

E. Stored Materials:  Include in Application for Payment amounts applied for materials or equipment 

purchased or fabricated and stored, but not yet installed.  Differentiate between items stored on-site 

and items stored off-site. 

1. Provide certificate of insurance, evidence of transfer of title to Owner, and consent of surety 

to payment, for stored materials. 

2. Provide supporting documentation that verifies amount requested, such as paid invoices.  

Match amount requested with amounts indicated on documentation; do not include overhead 

and profit on stored materials. 

3. Provide summary documentation for stored materials indicating the following: 

a. Value of materials previously stored and remaining stored as of date of previous 

Applications for Payment. 

b. Value of previously stored materials put in place after date of previous Application 

for Payment and on or before date of current Application for Payment. 

c. Value of materials stored since date of previous Application for Payment and 

remaining stored as of date of current Application for Payment. 

F. Transmittal:  Submit three signed and notarized original copies of each Application for Payment to 

Engineer by a method ensuring receipt. One copy shall include waivers of lien and similar 

attachments if required. 

1. Transmit each copy with a transmittal form listing attachments and recording appropriate 

information about application. 

G. Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of mechanic's lien 

from entities lawfully entitled to file a mechanic's lien arising out of the Contract and related to the 

Work covered by the payment. 

1. Submit partial waivers on each item for amount requested in previous application, after 

deduction for retainage, on each item. 

2. When an application shows completion of an item, submit conditional final or full waivers. 

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

waivers. 

4. Waiver Forms:  Submit executed waivers of lien on forms acceptable to Owner. 

H. Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of mechanic's 

liens from subcontractors, sub-subcontractors, and suppliers for construction period covered by the 

previous application. 

1. Submit partial waivers on each item for amount requested in previous application, after 

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

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

waivers. 

4. Submit final Application for Payment with or preceded by conditional final waivers from 

every entity involved with performance of the Work covered by the application who is 

lawfully entitled to a lien. 

5. Waiver Forms:  Submit executed waivers of lien on forms, acceptable to Owner. 

I. Initial Application for Payment:  Administrative actions and submittals that must precede or coincide 

with submittal of first Application for Payment include the following: 

1. List of subcontractors. 

2. Schedule of values. 

3. Contractor's construction schedule (preliminary if not final). 

4. Combined Contractor's construction schedule (preliminary if not final) incorporating Work 

of multiple contracts, with indication of acceptance of schedule by each Contractor, and 

specific timeline for the submittal, approval, fabrication, delivery, installation, testing and 

commissioning of long lead time items, such as the Stainless Steel Hydraulic Gates. 

5. Products list (preliminary if not final). 

6. Schedule of unit prices. 

7. Submittal schedule (preliminary if not final). 

8. List of Contractor's staff assignments. 

9. List of Contractor's principal consultants. 

10. Copies of building permits. 

11. Copies of authorizations and licenses from authorities having jurisdiction for performance 

of the Work, including the DIG SAFELY NEW YORK, Call 811 Before You Dig, 

authorization number for each work site. 

12. Initial progress report, including field verification report that field conditions are consistent 

with the Contract Documents. 

13. Report of preconstruction conference. 

14. Certificates of insurance and insurance policies. 

15. Performance and payment bonds. 

16. Data needed to acquire Owner's insurance. 

J. Application for Payment at Substantial Completion:  After Engineer issues the Certificate of 

Substantial Completion, submit an Application for Payment showing 100 percent completion for 

portion of the Work claimed as substantially complete. 
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1. Include documentation supporting claim that the Work is substantially complete and a 

statement showing an accounting of changes to the Contract Sum. 

2. This application shall reflect Certificate(s) of Substantial Completion issued previously for 

Owner occupancy of designated portions of the Work. 

K. Final Payment Application:  After completing Project closeout requirements, submit final 

Application for Payment with releases and supporting documentation not previously submitted and 

accepted, including, but not limited, to the following: 

1. Consult Owner about the need for additional affidavits and other requirements. 

2. Evidence of completion of Project closeout requirements. 

3. Insurance certificates for products and completed operations where required and proof that 

taxes, fees, and similar obligations were paid. 

4. Updated final statement, accounting for final changes to the Contract Sum. 

5. AIA  Document G706, "Contractor's Affidavit of Payment of Debts and Claims." 

6. AIA  Document G706A, "Contractor's Affidavit of Release of Liens." 

7. AIA  Document G707, "Consent of Surety to Final Payment." 

8. Evidence that claims have been settled. 

9. Final meter readings for utilities, a measured record of stored fuel, and similar data as of date 

of Substantial Completion or when Owner took possession of and assumed responsibility for 

corresponding elements of the Work. 

10. Final liquidated damages settlement statement. 

 

PART 2 - PRODUCTS 

 

 Not Used 

 

 

PART 3 - EXECUTION 

 

 Not Used 

 

-- END OF SECTION -- 
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SECTION 02010 

 

MOBILIZATION AND DEMOBILIZATION  

 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes the requirements for mobilization and demobilization of the Contractor's forces 

and equipment necessary for performing all of the work required under the contract.   

 

B. Related Sections: 

 

1. Section 02140 ï Control of Water 

2. Section 02272 ï Soil and Erosion Control 

3. Section 02495 ïSite Restoration 

 

1.2 REFERENCES 

 

 Not Used 

 

1.3 DESCRIPTION OF WORK 

 

A. Mobilization shall include the purchase of Contract bonds and all necessary permits; transportation 

of all personnel, equipment and operating supplies to the site; establishment of offices, buildings, 

sanitary facilities, and other necessary facilities at the site; construction and maintenance of 

temporary access roads, bridges; and other preparatory work at the site. 

 

B. The Contractor shall provide an environmentally controlled (heated and air conditioned), well-

lighted field office for the sole use of the Engineer, with a minimum floor area of 150 square feet, 

and shall be responsible for cleaning and maintaining this office.  This office shall be adequately 

secured to prevent entrance by unauthorized personnel.  A desk, reference table, two sidearm swivel 

chairs, storage files, duplicating machine, sufficient electrical outlets, telephone with local and long 

distance service, a fax machine, and an answering machine shall be provided by the Contractor for 

use in the Engineerôs office.  The office shall be in place with full service prior to commencement of 

work in the field. 

 

C. Demobilization shall include removal of all unused material and equipment including field offices.  

Existing access roads at the site shall be restored to their condition prior to the work.  Any salvaged 

material not specified to be disposed of otherwise shall become the property of the Contractor and 

removed from the site.  All trash shall be removed as directed by the Engineer and disposed of 

according to local regulations.  All work shall be neatly cleaned, upon completion. 
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D. At the completion of the project, the Contractor shall remove all temporary facilities and structures 

unless expressly directed otherwise, and shall remove remaining waste materials of all kinds from 

the site and structures occupied during the progress of the work.  The Contractor shall leave the site 

and the adjacent property which may have been affected by his operation in a neat and satisfactory 

condition. 

 

 

PART 2 - PRODUCTS 

 

 Not Used 

 

 

PART 3 - EXECUTION 

 

3.1 MOBILIZATION  

 

A. Mobilization will be considered to be completed after the Contractor has established at the site, the 

Engineerôs Office according to Subsection 1.3.B of this Specification, and has sufficient manpower 

and equipment on the job to begin the work in earnest. 

 

3.2 DEMOBILIZATION  

 

A. Demobilization will be considered complete when all the work is satisfactorily completed and 

accepted and the site is cleaned to the satisfaction of the Engineer. 

 

 

 

-- END OF SECTION -- 
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SECTION 02080 

 

STRUCTURE REMOVAL  

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes the requirements for disassembly or demolition, removal, and disposal of 

structures and sections of structures at locations shown on the Contract Drawings or as directed by 

the Engineer.  The Work includes, but is not limited to the following: 

 

1. Removal of shotcrete covered gabion baskets forming the spillway and training walls, to 

expose the original spillway concrete/masonry surfaces. The rock fill under the spillway 

gabions shall be removed according to Section 02206 EXCAVATION. 

 

2. Removal of the east and west spillway piers to EL. 319.45. 

 

3. Removal of spillway crest to EL. 319.45. 

 

4. Removal of spillway center pier to EL. 319.45. 

 

5. Removal of loose concrete/masonry from the face of spillway channel (entire length and 

width).  Approximate depth of loose material is 3 inches. 

 

6. Removal of concrete core wall cap to +/- EL. 338.2, minimum depth of 1ô-0ò, at both east 

and west non-overflow sections of the dam. 

 

7. Removal of upstream brick facing and loose concrete (crest and downstream face) along the 

east and west non-overflow sections (core wall) of the dam. 

 

8. Removal of two (2) sluice gates (east and west spillway piers), including the gate and frame, 

operator and floor stand, stem and stem guides, and all other features related to the sluice 

gate assembly. 

 

1.2 REFERENCES 

 

 Not Used 

 

1.3 SUBMITTALS 

 

A. Pre-removal Photographs: Show existing conditions of adjoining construction and site 

improvements, including finish surfaces, that might be misconstrued as damage caused by demolition 

operations.  Submit before Work begins. 

 

PART 2 ï PRODUCTS 

 

 Not Used 

 

PART 3 - EXECUTION 
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3.1         EXAMINATION 

A. Survey existing conditions and correlate with requirements indicated to determine extent and 

quantity of demolition required.  Before structure removal begins, submit report of findings to the 

Engineer for review. 

 

3.2       PROTECTION 

 

A. Protect all structures (or portions thereof) that are to remain during the demolition operations. 

 

B. Contractor shall design and install all necessary fall protection requirements for all personnel 

performing the work outlined in this contract. The fall protection procedures will follow OSHA 

regulations for such design and installation necessary in the demolition and erection required for this 

project. 

 

3.3 STRUCTURE REMOVAL ï GENERAL  

 

A. The Contractor shall be responsible for compliance with all Federal, State, and local laws and 

regulations relative to disposal by removal, and for obtaining all necessary permits and payment of 

fees for removal and disposal.  

 

B. Methods of structure removal are indicated on the Drawings. Methods proposed by the Contractor 

not listed on the Drawings shall be subject to review by the Engineer.  The Contractor shall determine 

the methods for removal and disposal of waste material generated from structure removal from the 

site. 

 

C. Blasting will not be permitted.  

 

D. Sequence of structure removal is the sole responsibility of the Contractor. 

 

E. The Contractor shall submit a dust and pollution control plan for review.  The plan shall comply with 

governing environmental protection regulations. 

 

F. Any voids resulting from the removal of structures shall be properly repaired or backfilled with an 

approved material within a reasonable and prudent time period. 

 

G. All materials resulting from structure removal that are not designated as adequate fill materials, or 

as reusable by the Engineer shall become the property of the Contractor and shall be removed from 

the site and disposed of by the Contractor, or otherwise disposed of, in accordance with all applicable 

laws, rules, and regulations. 

 

H. Precautions should be taken to prevent debris from entering any watercourse, particularly during 

high flow.    

 

I. Any structure removed and/or damaged outside the limits of structure removal shown on the Contract 

Drawings shall be repaired and/or replaced in kind at the expense of the Contractor. 

 

-- END OF SECTION -- 
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SECTION 02130 

 

CLEARING AND GRUBBING  

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes the requirements for clearing and grubbing designated area(s) as shown on the 

Contract Drawings.  The work shall consist of clearing, grubbing, and backfilling grubbed areas as 

designated on the Contract Drawings.  

 

1.2 REFERENCES 

 

A. The Work shall be in accordance with the latest revisions of the following codes, standards, and 

specifications except where more stringent requirements have been specified herein. 

 

 1. American Society for Testing and Materials (ASTM) 

 

a. ASTM D1557 Test Method for Laboratory Compaction Characteristics of Soil Using 

Modified Effort (6,000 ft-lbf/ft 3 (2,700 kN-m/m3)) 

 

b. ASTM D2922 Test Method for Density of Soil and Soil-Aggregate in Place by Nuclear 

Methods (Shallow Depth) 

 

PART 2 - PRODUCTS 

 

 Not used. 

 

PART 3 - EXECUTION 

 

3.1 CLEARING AND GRUBBING 

 

A. Clearing shall consist of the removal and disposal of all trees, logs, brush, snags, bushes, vines, 

shrubs, decayed stumps, leaves, roots, grasses, weeds, fences, posts, rubbish, and other perishable 

and objectionable materials.  Large bushes and trees smaller than eight (8) inches in diameter shall 

be cut six (6) inches above ground line; trees eight (8) inches and larger in diameter shall be cut 

twelve (12) inches above ground line.  All other vegetation in areas to be cleared shall be cut within 

two (2) inches of the ground. 

 

B. Grubbing shall consist of the removal of all stumps, roots and root clusters having a maximum 

diameter of less than eight (8) inches to a minimum depth of twelve (12) inches below the ground 

surface; stumps that are eight (8) inches in diameter or greater shall be grubbed to a minimum depth 

of twenty-four (24) inches below the ground surface. 
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C. Tree removal, as part of the Contactorôs clearing work, shall only be allowed between November 1 

and March 31. 

 

3.2 DISPOSAL 

 

A. The Contractor shall be responsible for compliance with all Federal, State and Local laws and 

regulations relative to disposal by removal, and for obtaining all necessary permits and payment of 

fees for removal or disposal.  Disposal of materials by burning shall not be permitted. 

 

B. Precautions shall be taken to prevent debris from clearing and grubbing operations from entering any 

water course, particularly during high flows. 

 

C. Materials removed from the site for disposal shall be transported in a manner to prevent spillage on 

public and private roadways or pavements.  In the event that spillage does occur, the Contractor shall 

maintain the roadways as often as necessary to remove any such spillage. 

 

3.3 BACKFILL AND COMPACTION OF GRUBBED AREAS 

 

A. Grubbed areas on the downstream and upstream slope and crest of the dam shall be backfilled with 

soil material of similar permeability to the adjacent embankment.  This backfill material may be 

suitable fill excavated from the downstream slope of the dam during final grading. 

 

B. Backfilled areas shall be compacted with hand-directed power tampers.  Backfill shall be 

placed at a minimum of 90 percent maximum dry density (ASTM-D1557) and optimum 

moisture content.  Maximum lift thickness shall be six (6) inches. 
 

3.4 SALVAGEABLE MATERIALS 

 

A. The Contractor will be allowed to stockpile salvageable materials at locations approved by the 

Engineer.  All salvageable materials must be removed from the site before final acceptance of the 

work. 

 

 

 

 

 

 - END OF SECTION - 
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SECTION 02131 

 

STRIPPING 

 

PART 1 - GENERAL 

 

1.1 WORK INCLUDED 

 

A. This Section includes the requirements for stripping designated area(s) as shown on the Contract 

Drawings.  The work shall consist of the excavation and removal of all topsoil, organic and other 

unsuitable matter at the location(s) and to the stripping limits shown on the Contract Drawings. 

 

B. Existing areas surfaced by rockfill or riprap do not require stripping 

 

1.2 REFERENCES 

 

 Not Used. 

 

PART 2 - PRODUCTS 

 

 Not used. 

 

PART 3 - EXECUTION 

 

A. The area(s) designated for stripping shall be stripped to a depth established by the Engineer.  In 

general, the stripping depth will be approximately six (6) inches. 

 

B. Stripped material shall be stockpiled at designated areas for later use or removed from the site. 

 

C. Objectionable materials encountered during the stripping operation shall be removed from the site. 

 

D. The Contractor shall be responsible for compliance with all Federal, State and local laws and 

regulations relative to disposal by removal, and for obtaining all necessary permits and payment of 

fees for removal or disposal. 

 

 

 

 - END OF SECTION - 
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SECTION 02140 

 

CONTROL OF WATER  

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This section includes the requirements for the control of surface water and groundwater as needed to 

perform the required construction in accordance with the methods specified herein and as shown on 

the Contract Drawings.   

 

B. Beaver Dam Lake shall be completely drained prior to Contractor mobilization. 

 

C. The work shall include, but is not limited to: 

 

 1. Building and maintaining all necessary temporary impounding works, cofferdams, 

siphons, channels, ditches and diversions. 

 

2. Furnishing, installing and operating all necessary pumps, piping, and other facilities 

and equipment. 

 

 3. Removing all such temporary works and equipment after they have served their 

purposes. 

 

 4. Providing for the control of soil erosion and sediment transport in accordance with 

the Specifications and applicable local, state, and federal regulations. 

 

1.2 REFERENCES 

 

A. The Contractor shall review all available hydrologic/hydraulic data regarding flow at the site before 

submitting a diversion and dewatering plan to the Engineer. The USGS New York Stream Stats 

website provides discharge estimates for statistical storms at this site. 

 

B. The drainage area to Beaver Dam Lake is approximately 9.5 square miles. Inflows to the lake from 

modest precipitation may exceed the combined discharge capacity of the two outlet conduits. A 

hydrologic/hydraulic approximation suggests that an empty reservoir would fill above El. 319.45 

during a 3-inch, 24-hour rain with both conduits open. 

 

1.3 SUBMITTALS 

 

A. The Contractor shall furnish along with his bid, a complete written plan for controlling surface and 

ground water, monitoring precipitation, and dewatering construction areas, including the lowering 

of the lake. Acceptance of this plan by the Engineer will not relieve the Contractor of his 

responsibility for completing the work as specified. 

 

PART 2 - PRODUCTS 

 Not used. 
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PART 3 - EXECUTION 

 

3.1 DIVERTING CONCENTRATED FLOW AND OTHER SURFACE WATER 

 

A. The Contractor shall build, maintain, and operate any cofferdams, siphons, channels, flumes, sumps, 

gates, and other diversion and protective works needed to divert concentrated flow and other surface 

water through the construction site while construction is in progress. 

 

B. The Contractor shall furnish, install, and operate all necessary pumps, well points, piping, and other 

facilities and equipment needed to divert concentrated flow and other surface water through the 

construction site while construction is in progress. 

 

C. After the diversion works have served their purpose, the Contractor shall remove, level, or grade 

such works to present a sightly appearance and to prevent any obstruction of the flow of water or any 

other interference with the operation of or access to the permanent works. The removal of the 

diversion facilities shall be subject to the approval of the Engineer. 

 

D. The Contractor shall maintain an empty reservoir for the duration of the contract. 

 

3.2 DEWATERING THE CONSTRUCTION SITE 

 

A. The Contractor shall install and operate a well point system to limit the upward flow of water during 

construction at locations where the presence of fine grained subsurface materials and a high 

groundwater table may cause the upward flow of water into the excavation with a resulting quick or 

unstable condition.  

 

B. The Contractor shall build, maintain, and operate cofferdams, siphons, channels, flumes, sumps, and 

other diversion and protective works needed to divert or remove water from foundation areas while 

construction is in progress. The Contractor shall be solely responsible for damages resulting from 

failure of the cofferdams, whether such failure is caused by overtopping, sliding, piping, or any other 

mechanism. 

 

C. Water pumped or drained from excavations, drains, or water courses encountered in the work, shall 

be disposed of in a suitable manner without injury to adjacent property, the work under construction, 

or to pavements, roads, drives, and water courses. 

 

D. After the dewatering of the construction site works have served their purpose, the Contractor shall 

remove, level, or grade such works to present a sightly appearance and to prevent any obstruction of 

the flow of water or any other interference with the operation of or access to the permanent works. 

The termination of the dewatering of the construction site works shall be subject to the approval of 

the Engineer. 
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E. Water shall not be allowed to rise over or come in contact with any masonry, concrete, or mortar 

until at least 24 hours after placement, and no stream of water shall be allowed to flow over such 

work until such time as the Engineer may permit. 

 

F. Any damage caused by or resulting from dewatering operations shall be the sole responsibility of the 

contractor. 

 

-END OF SECTION- 
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SECTION 02170 

 

STEEL SHEET PILING  

 

PART 1 - GENERAL 

 

1.1 DESCRIPTION 

 

A. The work of this section shall consist of furnishing and installing steel sheet piles of the sizes, 

weights, and lengths as specified in this section and the Contract Documents to construct the Spillway 

Training Walls. Where standards, specifications, or methods are cited without dates, the reference 

shall be construed to apply to the latest revision in effect at the time of contract. 

 

1.2 REFERENCES 

 

A. Materials and installation shall be in accordance with the latest revisions of the following codes, 

standards, and specifications except where more stringent requirements have been specified herein. 

 

1. American Society for Testing and Materials (ASTM) 

a. ASTM  A572/A572M High Strength Low-Alloy Columbium-Vanadium 

Structural Steel 

 

1.3 SHOP DRAWINGS AND SUBMITTALS 

 

A. Contractor to submit for approval detailed drawings for sheet piling, including fabricated sections, 

which shall show complete piling dimensions and details, driving sequence, pile configuration, 

material specifications, complete layout plan, and proposed method of installation.  Detail drawings 

shall include dimensions of templates and other temporary guide structures for installing piling.  

Detail drawings shall provide the method of handling piling to prevent permanent deflection, 

distortion or damage to piling interlocks. 

 

B. The contractor shall prepare as soon as possible after award of the contract, complete and accurate 

shop drawings of all work of the section.  The drawings shall include the size and spacing of all steel 

members.  All members shall be numbered for identification in erection.  Shop drawings shall give 

complete information necessary for fabrication of component parts of the structure, including 

location, type and size of all bolts and welds.  Shop and field bolts and welds shall be clearly 

distinguished.  Welding symbols used on shop drawings shall show complete dimensioned layout of 

all steel sheet piling. 

 

C. Contractor shall submit checked shop drawings to engineer for approval.  The engineer shall be 

allowed, for the examination of a set of more than five (5) shop drawings, three working days for 

each drawing in the set.  If there are five or less shop drawings in a set, the engineer shall be allowed 

15 working days. 

 

D. No steel shall be ordered until the engineer has approved such drawings. 
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E. Approval by the engineer covers general design details only, and if any change is made, which would 

cause members not to fit, or would give insufficient strength, the contractor shall call the engineerôs 

attention to the fact at once, in writing, so that corrections may be made.  If the contractor fails to do 

this, the sole responsibility shall rest upon the contractor. 

 

F. Any error or omission on the contractorôs drawings, even though approved, shall not relieve the 

contractor from the responsibility of performing the work in accordance with the specifications. 

 

G. The engineer upon request will furnish any details not sufficiently shown on the plans to the 

contractor. 

 

H. Contractor to submit complete descriptions of sheet piling driving equipment including hammers, 

jetting equipment (if approved), extractors, protection caps, and other installation appurtenances for 

approval prior to commencement of work. 

 

I. Contractor to submit records of the sheet piling driving operations after driving is completed.  These 

records shall provide a system of identification which shows the disposition of approved piling, 

driving equipment performance data, piling penetration rate data, piling dimensions, and top and 

bottom elevations of installed piling.  The format for driving records shall be as directed by the 

engineer. 

 

J. Notification: The contractor shall give written notification to the engineer of the scheduled date for 

installation of sheet piling at the site at least one week in advance of that date. 

 

K. Temporary Support of Sheet Piling:  The sheet pile minimum tip elevations indicated on the 

Contract Drawings were established based on the completed construction condition with the new 

concrete spillway overlay in-place, which provides support to the embedded portion of the sheet 

pile.  The Contractor shall not rely on the sheet piles alone for temporary support until concrete 

and/or deadman anchors have been placed.  Temporary support shall be provided by the Contractor 

as necessary to maintain stability of the sheet piling during temporary construction loading and 

conditions existing prior to spillway concrete placement.  Proposed temporary shoring shall be 

designed by a licensed engineer registered in the State of New York and plans shall be submitted 

for review by the Engineer.  The temporary shoring design shall consider all temporary backfill, 

wind, surcharge and any other loading imposed on the sheet pile wall prior to installation of all 

required anchors and spillway concrete. 

 

L. Shop drawings shall include detailed information related to the timing/sequencing of backfill 

placement with the construction of the deadman anchor system (where required per Contract 

Drawings).  Spillway concrete shall be complete prior to wall backfill.  Sheet pile wall backfill 

shall not exceed the lowest elevation of the deadman anchors prior to complete installation of the 

deadman, tie-rod, and wale system, unless the temporary shoring is designed to support backfill 

prior to deadman anchor system installation. 
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1.4 SUBSURFACE CONDITIONS 

 

A. The soil boring logs are included with the Contract Documents.  The soil boring log and laboratory 

testing information is provided to the contractor at its own risk, in the assessment of subsurface 

conditions at the site.  Prior to bidding, bidding contractors may make their own subsurface 

investigations to satisfy themselves as to site and subsurface conditions, but such subsurface 

investigations shall be performed only under time schedules and arrangements approved in advance 

by Orange County. 
 

1.5 HANDLING AND STORAGE 

 

A. Materials delivered to the site shall be new, undamaged, and be accompanied by certified test reports.  

The manufacturerôs logo and mill identification mark shall be provided on the sheet piling, as 

required by the referenced specifications. 

 

B. Steel sheet piles shall be handled and stored by methods that will not injure the pile and in a manner 

recommended by the manufacturer to prevent permanent deflection, distortion or damage to the 

interlocks.  Storage of sheet piling should also facilitate required inspection activities.  The pile shall 

be stored above ground upon platforms, blocking, or other supports.  They shall be kept free from 

dirt, grease, and other foreign matter and shall be protected from corrosion. 

1.6 QUALITY ASSURANCE 

 

A. The MANUFACTURER shall furnish 3 certified copies of mill test reports containing the true 

chemical and physical analysis of piling material prior to each shipment to the project sire and 

identified with specific lots prior to installing materials.   Material test reports shall meet the 

requirements of ASTM A 6/A 6M. 

 

B. All steel sheet piles shall be straight and within appropriate tolerances at the time of delivery. Any 

steel sheet piles not within tolerances must be replaced at the contractorôs expense. 

 

C. Permanent sheet piling shall be new piling and shall be furnished and driven by contractor as 

provided on the plans or as designated by the engineer. 

 

D. The contractor shall inspect the interlocked joints of driven pilings extending above ground.  Piling 

found to be out of interlock shall be removed and replaced at the contractorôs expense. 
 

PART 2 - PRODUCTS 

 

2.1 MATERIALS 

 

A. Steel sheet piling shall be PZ hot rolled sheet pile sections conforming to ASTM A572 Grade 50, as 

manufactured by Arcelor-Mittal/Skyline Steel Corporation, Parsippany, NJ or equal.  Cold rolled 

sheet pile sections as a substitute is not allowed.  Steel sheet piles shall be supplied and driven in 

pairs.   
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B. Equipment for driving sheet piling shall be a single or double acting air or steam hammer and/or 

vibratory hammer of sufficient energy to penetrate to the elevations shown on the Contract Drawings.  

To avoid contamination of the water supply, diesel hammers will not be allowed. 

 

C. Tie rods, H-pile sections, wale beams, plates, bolts, washers and all included accessories shall 

conform to the latest AISC / ASTM standards. 

 

D. Steel sheet piles shall be PZ hot rolled steel sections of the weight, shape, and length as indicated on the 

Construction Drawings.  

 

E. Steel sheet piles shall be of continuous interlocking type.  The interlocks of sheet piling shall be free-

sliding and maintain continuous interlocking when installed. 

 

F. Piles must be of a single type with no splices.  Sheet piling (including special fabricated sections) shall be 

full -length sections of the dimensions shown.  Fabricated sections shall conform to the requirement and the 

piling manufacturerôs recommendations for fabricated sections.  Fabricated tees, wyes and crosspieces shall be 

fabricated of piling sections with a minimum web thickness of ½ inch. 

 

G. Appurtenant Metal Materials: Metal plates, shapes, bolts, nuts, rivets, and other appurtenant fabrication and 

installation materials shall conform to manufacturerôs standards and to the requirements specified in the 

respective sheet piling. 

PART 3 - EXECUTION 

 

3.1 INSTALLATION  

 

A. Pile Driving: The driving energy of the hammers for driving the sheet piles shall be as recommended 

by the manufacturer to reach the required tip elevations for the piling weights and subsurface 

materials to be encountered.  Required tip elevations are indicated on the Contract Drawings. 

 

B. Jetting: Jetting will be permitted only when specifically authorized by the engineer. Discontinue 

jetting when the pile tip is approximately 5 feet above the indicated pile tip elevation, where the pile 

will be driven the remaining 5 feet. 

 

C. Pile Placement: To maintain satisfactory alignment, sheet piles shall be driven in increments of 

penetration necessary to prevent distortion, twisting out of position, or pulling apart at interlocks.  

Pilings shall be carefully located as shown on the plans.  Pilings shall be placed plumb with out-of-

plumbness not exceeding 1/8 inch per foot of length and true to line.  Temporary wales, templates, 

master pilings, or guide structures shall be provided to ensure that the pilings are placed and driven 
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to the correct alignment.  Pilings properly placed and driven shall be interlocked throughout their 

length with adjacent pilings to form a continuous diaphragm throughout the length or run of piling 

wall. 

 

D. All piles shall be driven to the elevations as shown on the drawings unless otherwise stated herein.  

If a pile, in the opinion of the Engineer, has been driven to practical refusal due to boulders or other 

unforeseen obstruction before the design elevation can be achieved, the following procedures shall 

be followed. 

1. If the pile bottom has been driven to ninety percent of the design driving depth (the distance 

between the lowest dredge or grade line and the design pile bottom) and at least one of the two 

adjacent piles have been driven to design driving depth; the pile shall be cut off at grade and the 

slag and rough edges shall be ground off. 

2. In all other cases, the Contractor shall report the situation to the Engineer providing information 

as to the pile numbers in question, the driving equipment, the blow count or driving energy 

applied at practical refusal, the rate of penetration at practical refusal and the actual depths 

driven.  The Engineer will then at his option: 

 

a. Issue notice to proceed with installation of ñconditionalò deadman anchor system as 
indicated on the Contract Drawings, or 

b. Provide orders for other structural modifications to assure structural stability.  Such 

changes shall be made by the Contractor for an equitable adjustment in the Contract 

Price as approved by the Engineer, or 

 

c. Provide a further driving attempt with other approved driving equipment at no expense 

to the Owner.  Should this second driving attempt also fail to provide the necessary 

driving depth, the Engineer will then provide orders for structural modification as per a. 

or b. above. 

E. Adequate precautions shall be taken to ensure that piles are driven as nearly plumb as practicable.  

Piles driven more than 1/8 inch per foot out of plumb to either axis shall be pulled and re-driven. 

F. Holes for bolts, tie back rods, angle sections and miscellaneous hardware shall be marked and cut 

prior to placing the pile is in its final position.  All slag and rough edges resulting from cutting 

operation shall be ground off.  Splicing of piles will not be permitted without the approval of the 

Engineer.  All handling holes shall be patched with welded steel plates of similar thickness. 

G. Pilings damaged during or driven out of interlock shall be removed and replaced at the contractorôs 

expense. 

H. Cutoffs and Splicing: Tops of sheet piling shall be cut off or driven down to a straight line at the 

elevation shown on the plans.  Pilings driven to refusal or to the point where additional penetration 

cannot be attained and are extending above the required top elevation in excess of the specified 

tolerance shall be cut off to the required elevation.  Piling driven below the required top elevation 

and pilings damaged by driving and cut off to permit further driving shall be extended as required to 

reach the top elevation by splicing when directed by the engineer at no additional cost to the Owner.  

If directed, pilings shall be spliced as required to drive them to depths greater than shown and extend 

them up the required top elevation.  Pilings adjoining spliced pilings shall be full-length unless 

otherwise approved.  Splicing of pilings shall be as indicated.  Ends of pilings to be spliced shall be 

squared before splicing to eliminate dips or camber.  Pilings shall be spliced together with concentric 
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alignment of the interlocks so that there are no discontinuities, dips, or camber at the abutting 

interlocks.  Spliced pilings shall free sliding and able to obtain the maximum swing with contiguous 

pilings.  The tops of pilings excessively battered during driving shall be trimmed when directed at 

no cost to the Owner.  Piling cutoffs shall become the property of the contractor and shall be removed 

from the site.  The contractor shall cut holes in pilings for bolts, rods, reinforcement, drains, or 

utilities as shown on the plans or as directed.  All cutting shall be done in a neat and workmanlike 

manner.  A straight edge shall be used in cuts made by burning to avoid abrupt nicks.  Bolt holes in 

steel piling shall be drilled or may be burned and reamed by approved methods that will not damage 

the surrounding metal.  Holes, other than bolt holes, shall be reasonably smooth and the proper size 

for rods and other items to be inserted. 

I. Pulling and redriving: In the pulling and redriving of piles, the contractor shall pull selected pilings 

to determine the condition of the underground portions of pilings.  Any piling pulled and found to 

be damaged to the extent that its usefulness in the structure is impaired shall be removed and 

replaced at the contractorôs expense.  Pilings pulled found to be in satisfactory condition shall be 

redriven when directed. 

 

3.2 AS-BUILT RECORDS 

 

A. As-built construction records, shall, as a minimum, reflect the following information: 

 

1. Recorded tip and top elevations at all changes in profile. 

 

2. Recorded field modifications to the contract drawings and reviewed shop drawings. 

  

 

- END OF SECTION - 
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SECTION 02206 

 

EXCAVATION  

 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes requirements for all excavation at the location(s) and to the limits shown on 

the Contract Drawings or as directed by the Engineer. 

 

B. Related Sections: 

 

1. Section 02130 ï Clearing and Grubbing 

2. Section 02131 ï Stripping 

3. Section 02272 ï Soil and Erosion Control 

 

1.2 REFERENCES 

 

 Not Used 

 

1.3 DEFINITIONS 

 

A. Common Excavation - Excavation of earth, rockfill, soils and other materials not classified as rock 

excavation or stripping as defined by Section 02131 - Stripping. 

 

 

PART 2 - PRODUCTS 

 

 Not used. 

 

 

PART 3 EXECUTION 

 

3.1 COMMON EXCAVATION 

 

A. The tolerance for common excavation shall be plus or minus three-tenths (0.3) of a foot from the 

lines and grades shown on the Contract Drawings or as directed by the Engineer.  Excavation beyond 

the approved lines and grades shall be backfilled as directed by the Engineer with approved suitable 

material and compacted.  This work shall be at the Contractor's expense and no payment will be 

made for over excavation or backfill of over excavated areas. 

 

B. Where excavation lines are marked as pay lines, the Contractor will be permitted to cut a flatter slope, 

at no additional payment for excavation or backfill, if he believes that a flatter slope is more 

appropriate for his operations. 
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C. Rockfill excavated from beneath the spillway gabions and adjacent to the spillway training walls 

shall be stockpiled on-site at a location to be selected by the Engineer. The stockpiled rockfill shall 

be used as backfill adjacent to the sheet pile spillway training walls according to Section 02290 

Earthfill. 

 

1. Unsuitable or unacceptable common excavation material shall become the property of the 

Contractor and be disposed of off-site in accordance with all local, county, and state 

regulations.  Any unsuitable or unacceptable excavated material shall be paid for under 

Item #37 - ALLOWANCE ITEM ï UNACCEPTABLE MATERIAL EXCAVATION 

AND DISPOSAL. 

 

 

3.2 SHORING AND BRACING 

 

A. Excavated surfaces too steep to be safe and stable, if unsupported, shall be supported as necessary to 

safeguard the work and workmen, to prevent sliding or settling of the adjacent ground, and to avoid 

damaging existing improvements.  The width of the excavation shall be increased, if necessary, to 

provide space for sheeting, bracing, shoring and other supporting installations.  The Contractor shall 

furnish, place and subsequently remove such supporting installations.  

 

 

 

-- END OF SECTION -- 
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SECTION 02209 

 

GEOTEXTILES  

 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes the requirements for furnishing, installation, and protection of geotextiles as 

specified herein and as shown on the Contract Drawings.  All materials used shall meet the 

requirements of this specification and all work shall be performed in accordance with the procedures 

provided herein, the manufacturers' recommendations, and the Contract Drawings. 

 

1.2 REFERENCES 

 

A. Materials and installation shall be in accordance with the latest revisions of the following codes, standards, 

and specifications except where more stringent requirements have been specified herein. 

 

1.  American Society for Testing and Materials (ASTM). 

 

a. ASTM D3786 Test Methods for Hydraulic Bursting Strength of Knitted Goods and 

Nonwoven Fabric-Diaphragm Bursting Strength Tester Method   

 

b. ASTM D4355 Test Method for Deterioration of Geotextiles from Exposure to 

Ultraviolet Light and Water (Xenon-Arc Type Apparatus)   

 

c. ASTM D4491 Test Methods for Water Permeability of Geotextiles by Permittivity 

 

d. ASTM D4533 Test Method for Trapezoid Tearing Strength of Geotextiles  

 

e. ASTM D4632 Test Method for Grab Breaking Load and Elongation of Geotextiles 

 

f. ASTM D4751 Test Method for Determining the Apparent Opening Size of a 

Geotextile   

 

g. ASTM D4833 Test Method for Index Puncture Resistance of Geotextiles, 

Geomembranes and Related Products 

 

h. ASTM D5199 Test Method for Measuring Nominal Thickness of Geotextiles and 

Geomembranes 

 

i. ASTM D5261 Test Method for Measuring Mass per Unit Area of Geotextiles 

 

1.3 DELIVERY, STORAGE, AND HANDLING OF MATERIALS 

 

A. Materials delivered to the site shall be inspected for damage, unloaded and stored with a minimum 

of handling.  Materials shall not be stored directly on the ground.  During shipment and storage, 
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geotextile shall be wrapped in heavy-duty protective covering. The storage area shall be such that 

the fabric is protected from mud, soil, dust, and debris. Geotextile materials that are not to be installed 

immediately shall not be stored in direct sunlight. 

 

B. Materials shall be handled in such a manner as to insure delivery to the site in sound undamaged 

condition. 

 

PART 2 - PRODUCT 

 

2.1 MANUFACTURERS 

 

A. The following manufacturers are named to establish a standard of quality necessary for the project. 

 

1. TENAX Corporation 

 

2. Propex Geosynthetics 

 

3. Equivalent 

 

2.2 GEOTEXTILES 

 

A. The Geotextile shall be a non-woven fabric. Non-woven fabrics shall consist only of continuous 

chain polymeric filaments or yarns of polyester, formed into a stable network by needle punching.  

All fabrics shall be inert to commonly encountered chemicals and hydrocarbons, mildew and rot 

resistant, insect and rodent resistant, resistant to ultraviolet light and heat exposure, and conform to 

the physical strength requirements listed in Table 1 below.  

 

 Table 02209-1 - Physical Strength Requirements: Non-Woven Geotextile 

 

Physical Property Test Method MARV  

16-oz Non-Woven Geotextile 

Grab Tensile Strength ASTM D4632 390 lbs. 

Grab Elongation ASTM D4632 50% 

CBR Puncture Strength ASTM D4833 1125 lbs. 

Trapezoid Tear Strength ASTM D4533 155 lbs. 

Apparent Opening Size ASTM D 4751 U.S. Sieve 100 

Permittivity ASTM D 4491 0.7 sec-1 

Permeability ASTM D 4491 0.3 cm/sec 

Flow Rate ASTM D 4491 50 gal/min/ft.2 

Mass per Unit Area ASTM D 5261 16 oz./yd. 

 

Geotex 1701, manufactured by Propex Geosynthetics, or approved equal, is acceptable for this work. 
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 B. The seams of the fabric shall be sewn with thread of a material meeting the chemical requirements 

given above for synthetic yarn or shall be bonded by cementing or by heat.  Seams shall be tested in 

accordance with method ASTM D4884, using 1-inch square jaws and 12 inches per minute constant 

rate of traverse.  The strengths shall be not less than 90% of the required tensile strength of the unaged 

fabric in any principal direction.  Unaged fabric is defined as fabric in the condition received from the 

manufacturer or distributor. 

 

 C. Each roll of the geotextile shall bear a label which identifies the following: 

 

 1. Manufacturer 

 2. Product Identification 

 3. Unique roll or lot number. 

 4. Roll dimensions. 

 

PART 3 - EXECUTION 

 

3.1 SHIPMENT AND STORAGE 

 

A. During all periods of shipment and storage, the geotextile shall be protected from adverse weather, 

heavy winds or precipitation, direct sunlight, ultraviolet light, temperatures greater than 140°F, mud, 

dirt, dust, debris, and vandals.  To the extent possible, the geotextile shall be maintained wrapped in a 

heavy-duty protective covering.  In the event of damage, the Contractor shall immediately make all 

repair and replacements at no additional cost to the Owner. 

 

B. Geotextiles shall not be exposed to sunlight for more than 15 days unless otherwise specified and 

guaranteed by the manufacturer. 

 

3.2 INSTALLATION  

 

A. Prior to installation of the geotextile, the material on which the geotextile is to be installed will be free 

of organic matter, irregularities, protrusions, and any abrupt changes in grade that could damage the 

geotextile.  The supporting layer will be maintained in a smooth, uniform, and compacted condition 

during installation of the geotextile.  The subsurface shall be inspected and accepted by the Installer 

and Engineer prior to placement of the geotextile. 

 

B. The geotextile shall be placed in manner and at the locations shown on the drawings.  At the time of 

the installation, the geotextile shall be rejected if it has defects, rips, holes, flaws, deterioration, or 

damage incurred during manufacture, transportation, or storage.  

 

C. The geotextile shall be protected at all times during construction from damage by surface runoff and 

any geotextile so damaged shall be removed and replaced with undamaged geotextile.  Any damage 

to the geotextile during its installation or during placement of any material including, but not limited 

to soil layers, free draining filter, rock fill, or riprap shall be replaced by the Contractor at the 

Contractor's expense.  
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D. The placement of the geotextile shall not be conducted during adverse weather conditions. The 

geotextile will be kept dry during storage and up to the time of deployment.  During windy conditions, 

all geotextiles will be secured with sandbags or an equivalent approved anchoring system.  Removal 

of the sandbags or equal will only occur upon placement of an overlying layer or as otherwise accepted 

by the Engineer. 

 

E. Proper cutting tools shall be used to cut and size the geotextile materials.  Extreme care will be taken 

while cutting in-place geotextiles. 

 

F. During the placement of geotextiles, all dirt, dust, sand or mud shall be kept off to prevent clogging.  

If excessive contaminant materials are present on the geotextile, the geotextile shall be replaced as 

directed by the Engineer. 

 

G. The geotextile shall be protected from damage due to the placement of materials by limiting the height 

of drop of the material to less than one (1) foot. 

 

H. The geotextile shall be placed with the long dimension parallel to the line of maximum slope and shall 

be laid smooth and free of tension, stress, folds, wrinkles, or creases.  

 

I. Adjacent rolls of geotextile will overlap a minimum of 1 foot from the respective edges. 

 

J. Seaming or Joining 

 

1. Geotextiles shall be continuously seamed using a minimum four (4) inch overlap and thermal hot 

wedge or hot air methods. In all cases, seams on side slopes shall be parallel to the line of 

maximum slope and seamed five (5) feet from the toe-of slope upward over the length of the slope.  

No horizontal seams will be allowed on side slopes, except for patching.  

 

K. Repair of tears or holes in the geotextile will require the following procedures: 

 

1. On slopes: A patch made from the same geotextile will be double seamed into place; with each 

seam 1/4-inch to 3/4-inch apart and no closer than 1 inch from any edge.  Should any tear exceed 

10% of the width of the roll, the roll will be removed from the slope and replaced. 

 

2. Non-slopes: A patch made from the same geotextile will be spot-seamed in place with a minimum 

of 24 inch overlap in all directions. 

 

 

 

 - END OF SECTION - 
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SECTION 02270 

 

RIPRAP 

 

PART 1   GENERAL 

 

1.1 SUMMARY 

 

A. The work shall consist of placing imported riprap and stockpiled rock fill excavated from beneath the 

spillway gabions as rock riprap adjacent to, and downstream of, the new spillway, as shown on the 

Contract Drawings. 

 

1.2 SUBMITTALS 

 

A. Submit the following in accordance with the General Conditions/General Requirements. 

 

1. Medium Stone Fill. 

 

PART 2   PRODUCTS 

 

2.1 MATERIAL  

 

A. Riprap within the spillway stilling basin shall consist of imported ñmedium stone fillò in accordance with 
the latest NYSDOT Standard Specifications Section 620 figure 620-1. 

B. Riprap may also be obtained from rock fill beneath the existing spillway gabions to supplement the 

imported riprap. 

C. Individual rock fragments shall be dense, sound and free from cracks, seams and other defects conducive 

to accelerated weathering. 

 

PART 3   EXECUTION 

 

3.1 PLACEMENT 

 

A. Riprap shall be dumped and graded in a manner such that large rock fragments are uniformly distributed 

and smaller fragments fill the spaces between the large fragments in such a manner as will result in a 

compact, uniform layer.  Hand placing will be required only to the extent necessary to produce the results 

specified above. 

 

 

 

 

 -- END OF SECTION-- 
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SECTION 02272 

 

SOIL AND EROSION CONTROL  

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes the furnishing, installation, regular inspection, maintenance and removal of 

temporary measures intended to minimize erosion of soils and sedimentation of waterways and lands 

adjacent to or affected by the Work as shown on the Contract Drawings. 

 

B. This Section also includes the requirements for measures to prevent pollution of waterways and lands 

adjacent to the Work by non-stormwater discharges and spills of construction related materials. 

 

1.2 REFERENCES 

 

A. Materials and installation shall be in accordance with the latest revisions of the following codes, 

standards, and specifications except where more stringent requirements have been specified herein. 

 

1. American Society for Testing and Materials (ASTM) 

 

a. ASTM D4355 Test Method for Deterioration of Geotextiles from Exposure to 

Ultraviolet Light and Water (Xenon-Arc Type Apparatus) 

 

b. ASTM D4491 Test Methods for Water Permeability of Geotextiles by Permittivity  

 

c. ASTM D4533 Test Method for Index Trapezoid Tearing Strength of Geotextiles 

 

d. ASTM D4632 Test Method for Grab Breaking Load and Elongation of Geotextiles 

 

e. ASTM D4751 Test Method for Determining Apparent Opening Size of a 

Geotextile 

 

f. ASTM D4833 Test Method for Index Puncture Resistance of Geotextiles, 

Geomembranes, and Related Products 

 

g. ASTM D5199 Test Method for Measuring Nominal Thickness of Geotextiles and 

Geomembranes 

 

h. ASTM D5261 Test Method for Measuring Mass per Unit Area of Geotextiles 

 

2 New York State Department of Environmental Conservation (NYSDEC) 

 

a. New York State Standards and Specifications for Erosion and Sediment Control, 

Latest Edition. 
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3. New York State Department of Transportation (NYSDOT) 

 

a. Standard Construction Specifications (US Customary Units) 

b. The Environmental Manual (TEM) 

 

1.3 SUBMITTALS 

 

A. Product data, catalog cuts and spec sheets marked to specifically indicate the equipment and materials 

proposed for this project. Indicate selections with arrows and cross out irrelevant data. Submit 

product data for the following: 

 

1. Prefabricated Silt Fence 

2. Geotextiles (see Section 02209 ñGeotextilesò) 

3. Pumped water filter bags 

4. Rolled erosion control mats or blankets 

5. Source of aggregate materials and quarry certifications 

 

B. Name and qualifications of the Contractorôs Representative to be responsible for the inspection and 

maintenance of the erosion and sediment control facilities. 

 

1.4 DESCRIPTION OF WORK 

 

A. The work shall consist of furnishing, installing, regular inspection, maintenance and removal of 

temporary measures intended to minimize erosion of soils and sedimentation of waterways and 

lands adjacent to or affected by the Work as shown on the Contract Drawings or as directed by the 

Engineer. 

PART 2 - MATERIALS 

 

2.1 GENERAL 

 

A. The Contractor shall provide all materials required to comply with the approved Erosion and 

Sediment Control Plan indicated on the Contract Drawings or as directed by the Engineer or 

appropriate Regulatory Agency.  

 

2.2 SILT FENCE 

 

A. Silt fence shall consist of a two-component barrier system composed of a support fence and an 

attached soil and erosion control fabric.  The support fence is composed of minimum 14 gage woven 

wire with a maximum opening of six inches attached to metal or wooden posts.  The fabric shall be 

stapled or wired securely to the support fence.  The fabric shall conform to the following 

specifications: 

1. Grab Tensile Strength (ASTM D4632): 110 lbs. 

2. Elongation at Failure (ASTM D4632): 20% 

3. Mullen Burst Strength (ASTM D3786): 300 psi 

4. Puncture Strength (ASTM D4833): 60 lbs. 

5. Minimum Trapezoidal Tear Strength (ASTM D4533): 50 lbs 

6. Flow Through Rate (ASTM D4491): 25 gal/min/sf 
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7. Equivalent Opening Size (ASTM D4751): 40 ï 80 US Standard Sieve 

8. Minimum UV Residual (ASTM D4355): 70% 

 

B. Prefabricated silt fencing is acceptable, so long as all material specifications are met. 

 

2.3 STABILIZED CONSTRUCTION ENTRANCE 

 

A. Materials for Stabilized Construction Entrances shall be as specified for a Heavy Duty Haul Road, 

Rough Graded as defined in the Standard and Specifications for Stabilized Construction Access in 

the New York State Standards and Specifications for Erosion and Sediment Control. 

 

B. Aggregate used for stabilized construction entrances shall be a matrix of one- to four-inch stone or 

reclaimed or recycled concrete equivalent. Aggregate depth shall be a minimum of six inches. 

 

C. Geotextile shall be a woven or non-woven fabric, consisting only of continuous chain polymeric 

filaments or yarns of polyester. The fabric shall be inert to commonly encountered chemicals, 

hydrocarbons, mildew, rot resistant and conform to the fabric properties as follows: 

 

1. Grab Tensile Strength (ASTM D1682): 220 lbs 

2. Elongation at Failure (ASTM D1682): 60% 

3. Mullen Burst Strength (ASTM D3786): 430 lbs 

4. Puncture Strength (ASTM D751 Modified): 125 lbs 

5. Equivalent Opening Size (CS-02215): 40 ï 80 US Standard Sieve. 

 

D. Acceptable geotextile materials include: 

1. Trevira Spunbond 1135 

2. Mirafi 600X 

3. Approved Equal. 

 

 

2.4 CONSTRUCTION ROAD AND STAGING AREA STABILIZATION 

 

A. Materials for temporary construction roads, parking areas or other staging and laydown areas shall 

be in accordance with the Standard and Specifications for Construction Road Stabilization as defined 

in the New York State Standards and Specifications for Erosion and Sediment Control. 

 

B. Aggregate shall consist of a minimum six-inch layer of NYSDOT Subbase, Types 1, 2, 3, or 4 or 

equivalent as specified in the NYSDOT Standard Specifications. 

 

C. A geotextile filter shall be installed to facilitate the removal of the aggregate. Geotextile shall be the 

same as the fabric material used for the Stabilized Construction Entrance. 
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2.5 TEMPORARY RAMP / STREAM CROSSING 

 

A. Materials for the temporary stream crossing shall be in accordance with the Standard and 

Specifications for a Temporary Access Culvert Waterway Crossing as defined in the New York State 

Standards and Specifications for Erosion and Sediment Control. 

 

B. Culvert materials and sizes shall be as indicated on the Contract Drawings, or otherwise suitable for 

the anticipated construction traffic loadings. 

 

C. No earth or soil materials shall be used in the construction within the waterway channel. NYSDOT 

Specifications for Coarse Aggregate No. 4 (also referenced as AASHTO No. 1) shall be the minimum 

acceptable aggregate size for temporary crossings. Larger aggregates will be allowed. 

 

1. On-site rockfill from excavations may be utilized for the waterway crossing. 

 

D. A geotextile filter shall be placed prior to installation of the culvert and aggregate. Filter shall be the 

same material as used for the Stabilized Construction Entrance. 

 

E. The use of a temporary bridge waterway crossing is also acceptable in lieu of the temporary culvert 

crossing. 

2.6 ROLLED EROSION CONTROL PRODUCTS 

 

A. Rolled erosion control mats or blankets shall be used for stabilization of all vegetated slopes 3:1 

(horizontal:vertical) or steeper or as indicated on the Contract Drawings. All embankment fills to 

be vegetated will be stabilized with rolled erosion control mats. 

 

B. Erosion control mats or blankets shall be a machine-produced mat of 100% straw with a functional 

longevity of up to 12 months. The blanket shall be of consistent thickness with the straw distributed 

evenly over the entire area of the mat. The blanket shall be covered on the top and bottom with a 

100% biodegradable woven natural fiber netting. 

 

C. Staples or stakes for securing rolled erosion control products shall be as indicated on the Contract 

Drawings or as recommended by the manufacturer for the product and slope condition. 

 

D. The following products are acceptable: 

 

1. BioNet S150BN Erosion Control Blanket as manufactured by Tensar North American 

Green. 

2. ECS-2B Double Net Straw Biodgradable Rolled Erosion Control Product as manufactured 

by East Coast Erosion Blankets. 

3. AEC Premier Straw Double Net Fibrenet as manufactured by American Excelsior 

Company. 

4. Approved Equal.   
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2.7. PUMPED WATER FILTER BAG 

 

A. Geotextile filter bags, if required for excavation dewatering, shall be sized in accordance with the 

manufacturerôs recommendations based on the pump discharge rate. 

 

B. Geotextile shall have the following minimum attributes: 

 

1. Grab Tensile Strength (ASTM D 1682): 200 lbs 

2. Grab Tensile Elongation (ASTM D 1682): 50% 

3. Trapezoid Tear Strength: 80 lbs 

4. Mullen Burst Strength: 380 psi 

5. Apparent Opening Size: 40 ï 80 US Standard Sieve 

6. UV Resistance: 70% 

7. Flow Through Rate: 70 gpm/sq. ft. 

 

C. The bag shall be sewn with a double needle machine, using high strength thread, double stitched 

ñJoeò type capable of minimum roll strength of 100 lbs/inch (ASTM D4884). 

 

D. The bag shall have an opening large enough to accommodate a four inch diameter discharge hose 

with an attached strap to tie off the bag to the hose to prevent backflow. 

 

E. Filter bags shall be placed on a gravel bed two inches thick, a straw mat four inches thick or a 

vegetated filter strip to allow water to flow out of the bag in all directions. 

 

PART 3 - EXECUTION 

 

3.1 GENERAL 

 

A. The Contractor shall maintain copies of the approved Erosion and Sediment Control Plan and all 

permits on-site at all times. 

 

B. Construction shall be performed in accordance with the sequence of construction indicated on the 

Contract Drawings. 

 

C. Immediately upon discovering unforeseen circumstances posing the potential for accelerated 

erosion and/or sediment pollution, the Contractor shall implement additional erosion and sediment 

control measures to minimize the potential for erosion and/or sediment pollution. 

 

D. Stabilized construction entrances shall be installed at the locations indicated on the Contract 

Drawings. All construction traffic must enter and exit the site through a stabilized construction 

entrance. 

 

E. The access driveway and all staging areas for construction vehicles, equipment and supplies shall 

be stabilized according to the Construction Road Stabilization requirements of this Section and as 

indicated on the Contract Drawings. 

 

F. The temporary stream crossing shall be installed at the location shown on the Contract Drawings 

and in accordance with the requirements of this Section. 
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G. Silt fencing shall be installed downslope of disturbed areas, around spoil piles and stockpiles as 

indicated on the Contract Drawings or as otherwise directed by the Engineer.  

 

H. The site shall be cleared, grubbed and stripped of topsoil within the limits of work only. Care shall 

be taken to minimize impacts to wetlands, waterways or steeply sloped areas. Cleared vegetation, 

soil and other debris shall be stockpiled in an approved area for disposal. 

 

I. Topsoil shall be stripped and stockpiled in areas indicated on the Contract Drawings or as approved 

by the Engineer. 

 

J. Areas of exposed soil shall be stabilized with topsoil, seed, mulch or erosion control matting or 

with grouted riprap as indicated on the Contract Drawings. Areas surfaced with riprap, heavy stone 

fill, or rockfill do not require topsoil or vegetative stabilization. 

 

K. Dewatering of excavations, if required, shall be through an approved sediment filtering device such 

as a pumped water filter bag discharging to a level, vegetated area. 

 

L. Until stabilization of the site has been achieved and a final site inspection has been approved, all 

temporary erosion and sediment control facilities must remain in place and be maintained properly. 

 

3.2 MAINTENANCE 

 

A. The following procedures shall be utilized to maintain the effectiveness of the erosion and 

sediment control measures during construction: 

 

1. Clean, repair, and/or replace silt fence, construction entrances, and construction access 

roads or staging areas as necessary. 

 

2. Clean and/or sweep affected roadways daily, or more frequently if otherwise required by 

the Owner or Engineer. 

 

3. Remove debris and litter on a weekly basis or more frequently if necessary. 

 

4. Observe equipment/vehicles within the work area, particularly for identification of vehicles 

leaking petroleum products that could enter stormwater drainage facilities. 

 

5. Maintain seeded areas and/or reseed or stabilize to protect against erosion. 

 

6. Immediately repair sloughing or erosion of embankments. 

 

7. Maintain or replace concrete washouts as needed. 

 

3.3 ADDITIONAL CONTROLS 

 

A. The following preventative measures shall be employed by the Contractor to minimize non-

stormwater discharges associated with the construction activity entering Site stormwater facilities:  

 

1. Proper precautions are to be taken so materials do not spill onto public thoroughfares. If 

materials are dropped onto these areas they are to be cleaned or removed as soon as 
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practicable so that they do not enter surface and subsurface drainage systems. 

 

2. The Contractor is to provide dust control measures to mitigate dust migration off-site. 

Measures may include water application or mulching and shall not include use of chemical 

additives. 

 

3. Solid waste disposal dumpsters and containers are to be covered and emptied regularly. 

Waste is to be disposed of properly in accordance with local, State, and/or federal 

regulations. 

 

4. Portable toilets are to be installed and cleaned regularly with their contents properly 

disposed of. They are to be secured in place so they will not be knocked over by 

construction activities. 

 

5. Building materials are to be properly stored and contained on-site to prevent contamination 

of site stormwater runoff. 

 

6. Oil and fuel containers are to have appropriate secondary containment. If total oil storage 

on-site exceeds a cumulative total of 1,320-gallons, a spill prevention control and 

countermeasure (SPCC) plan shall to be prepared by the Contractor and maintained on-site.   

 

7. Cleaning water for construction vehicles and equipment and ground water encountered 

within excavations shall not be discharged directly to storm drains or adjacent surface 

waters. Chemicals and detergents are not to be used.  

 

8. The Contractor is responsible for identifying areas on-site for construction vehicle transit 

(i.e., haul roads, Contractor trailers and parking areas, etc.) or equipment staging, which are 

to be visually inspected and where runoff can be controlled. 

 

9. Concrete trucks are only to be washed out in approved areas. Concrete washouts shall be 

provided in accordance with the New York State Standards for Erosion and Sediment 

Control. Surplus concrete or drum wash water shall not be discharged directly to storm 

drains or adjacent surface waters. 

 

3.4 INSPECTION 

 

A. Prior to construction the Contractor and any subcontractors shall identify at least one trained 

individual from their company that will be responsible for implementation of the Erosion and 

Sediment Control Plan and maintenance of the erosion and sediment control facilities in 

accordance with the New York State Standards and Specifications for Erosion and Sediment 

Control. The Contractor shall provide that at least one trained individual is on site on a daily basis 

while soil disturbance activities are being performed. The Contractor shall begin implementing the 

corrective action within one business day and complete it within seven calendar days following the 

date of inspection. Additional mitigation measures are to be implemented by the Contractor if 

warranted to minimize sediment transport or discharge of sediment laden runoff off-site.  

 

B. The Contractor shall provide a qualified inspector to inspect the proposed erosion and sediment 

control measures and disturbed areas of the construction site for compliance with the Contract 

Drawings. These inspections are to be completed at least once every seven calendar days. An 
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inspection report shall be completed by the qualified inspector after each inspection. A copy of 

each inspection report will be provided to the Owner and to the Contractor. Each inspection report 

will also remain on file at the site. 

 

C. When soil-disturbing activities have been temporarily suspended (e.g., winter shutdown) and 

temporary stabilization measures have been applied to disturbed areas, the Contractor may cease 

the periodic inspections by the trained individual. However, the qualified inspector must perform a 

site inspection at least once every 30 calendar days. 

 

3.5 STABILIZATION  

 

A. Final stabilization shall be defined as a minimum density uniform 80% perennial vegetative cover 

or other non-vegetative cover with a density sufficient to resist accelerated surface erosion and 

subsurface characteristics sufficient to resist sliding and other movements. 

 

B. Areas shall be stabilized in accordance with the Contract Drawings. For portions of the site where 

soil disturbance activities have temporarily or permanently ceased, stabilization measures must be 

implemented within 7 calendar days of the conclusion of the activities. 

 

1. Disturbed areas that are at finished grade or will not be re-disturbed within one year must 

be stabilized in accordance with the permanent vegetative stabilization measures indicated 

on the Contract Drawings. 

 

2. Disturbed areas that are not at finished grade or will be re-disturbed within one year must 

be stabilized in accordance with the temporary vegetative stabilization measures indicated 

on the Contract Drawings. 

 

C. Vegetated areas with slopes 3:1 (horizontal:vertical) or steeper or as otherwise indicated on the 

Contract Drawings shall be stabilized with rolled erosion control mats or blankets. Mats shall be 

installed and anchored according to the manufacturerôs instructions and as indicated on the 

Contract Drawings. Vegetated areas with slopes flatter than 3:1 shall be mulched with straw mulch 

according to the notes and details indicated on the Contract Drawings and as specified in the New 

York Standards for Erosion and Sediment Control.    

    

3.6 SPILL PREVENTION 

 

A. The Contractor shall contact the NYSDEC Spills Hotline (1-800-457-7362) promptly in the event a 
spill occurs on-site during construction.  

B. The following material management practices shall be used by the Contractor to reduce the risk of 
spills or other accidental exposure of materials and substances to stormwater runoff during 

construction. 

1. Materials with potential for spillage, stored on-site, are to be stored in a neat, orderly 

manner in their appropriate containers and, if possible, under a roof or other enclosure. 

2. Products are to be kept in their original containers with the original manufacturerôs label. 

3. Substances are not to be mixed with one another unless recommended by the manufacturer. 

4. Whenever possible, product is to be used up or packages resealed before proper disposal of 
contents and containers off-site. 
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5. Manufacturersô recommendations for proper use and disposal are to be followed. 

6. Inspection is to be made by the Qualified Inspector for proper use and disposal of materials 
during periodic inspections and recorded on the Inspection Report Form. 

7. On-site vehicles are to be monitored for leaks and receive regular preventative maintenance 
to reduce the chance of leakage of petroleum products. Petroleum products are to be stored 
in closed containers that are clearly labeled. Used oils are to be disposed of properly. 

8. Materials are to be brought on-site in quantities that limit or minimize the amount of on-site 
storage. 

9. Paint containers are to be tightly sealed and properly stored when not required for use. 
Excess paint, solvents, etc. shall not be discharged to the storm sewer facilities but are to be 
properly disposed of according to manufacturersô instructions, or State and local 
regulations. 

 

3.7 SPILL CONTROL PRACTICES 

 

A. The following practices shall be followed by the Contractor for spill prevention and cleanup. 

 

B. Spills of petroleum, toxins, or hazardous material are to be reported to the appropriate State or local 

government agencies immediately, regardless of size. 

 

C. Manufacturersô recommended methods for spill cleanup are to be clearly posted and site personnel 

are to be made aware of the procedures and the location of the information and cleanup supplies. 

 

D. Materials and equipment necessary for spill cleanup are to be kept in designated material storage 

areas on-site. Equipment and materials are to include but not be limited to brooms, dust pans, 

mops, rags, gloves, goggles, spill control materials, sand, sawdust, and trash containers specifically 

for this purpose. 

 

E. Spills are to be cleaned up immediately after discovery. 

 

F. The spill area is to be kept well ventilated and personnel are to wear appropriate protective clothing 

to prevent injury from contact with a hazardous substance. 

 

G. A spill report is to be completed and filed with the Owner and the Engineer and is to include a 

description of the spill, what caused it, and the corrective actions taken. 

 

 

 

 - END OF SECTION -  
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SECTION 02290 

 

EARTHFILL  

 

PART 1- GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes the requirements for earth fill, rockfill, backfill, crushed stone select fill, 

general fill, and impervious fill and other fills as shown on the Contract Drawings and specified 

herein. 

 

1.2 REFERENCES 

 

A. Materials and installation shall be in accordance with the latest revisions of the following codes, 

standards, and specifications except where more stringent requirements have been specified herein. 

 

1. American Society for Testing and Materials (ASTM) 

 

a. ASTM D422 Test Method for Particle-Size Analysis of Soils 

 

b. ASTM D698 Test Method for Laboratory Compaction Characteristics of Soil 

Using Standard Effort (12,400 ft-lbf/ft 3) 

 

c. ASTM D2487 Classification of Soils for Engineering Purposes (Unified Soil 

Classification System) 

 

d. ASTM D2922 Test Method for Density of Soil and Soil-Aggregate in Place by 

Nuclear Methods (Shallow Depth) 

 

e. ASTM D3017 Test Method for Water Content of Soil and Rock in Place by 

Nuclear Methods (Shallow Depth) 

 

2. New York State Department of Transportation 

a. 2002 Standard Specification Book 

 

1.3 TESTING 

 

A. During the course of the work the Engineer may perform such tests as are required to identify 

materials, measure compaction characteristics, measure moisture contents, and measure density of 

fill in place.  These tests performed by the Engineer will be used to verify that the fills conform to 

the requirements of the specifications.  Such tests are not intended to provide the Contractor with the 

information required by him for the proper execution of the work and their performance shall not 

relieve the Contractor of the necessity to perform tests for that purpose. 

 

B. The Contractor shall be responsible for all testing, including field and laboratory services.  
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1.4 SUBMITTALS 

 

B. Submit the following in accordance with the General Conditions/General Requirements. 

 

1. Test reports, including moisture-density relationships, for onsite earth materials. 

2. Name and qualifications of third-party testing agency retained to perform in-place density testing. 

PART 2 - PRODUCTS 

 

2.1 MATERIALS 

 

A. Rockfills shall be obtained from on-site excavation.  Earth backfill shall be obtained from on-site 

excavation or imported from an approved source if necessary.  NYSDOT crushed stone materials 

shall be obtained from NYSDOT approved supplier. 

 

B. Fill materials shall contain no sod, brush, roots or other perishable materials.  Rock particles larger 

than the maximum size specified for each type of fill shall be removed prior to compaction of the 

fill.  

 

C. The selection, blending, routing and disposition of materials in the various fills shall be subject to 

approval by the Engineer. 

 

D. Embankment Fill and Earth Backfill shall consist of on-site or imported soils classified as SW-SM, 

SW-SC, GW-GM, GW-GC, GM, GC, SM, SC, ML, or CL according to the Unified Soil 

Classification System. The maximum particle size shall not exceed four inches. 

 

E. NYSDOT #2 Crushed Stone shall be imported from a NYSDOT approved supplier and shall consist 

of crushed stone meeting NYSDOT Specification 703-02. 

 

PART 3 - EXECUTION 

 

3.1 FOUNDATION PREPARATION 

 

A. Foundation and abutment surfaces shall not be steeper than one horizontal to one vertical unless 

otherwise specified.  Test pits or other cavities shall be filled with compacted earthfill conforming to 

the specifications for earthfill to be placed upon the foundation. 

 

B. The foundations of the structures to be built under this Contract shall be dewatered and kept free of 

standing or running water or muddy conditions as needed for proper execution of the construction 

work. 

 

3.2 PLACEMENT 

 

A. Rockfill may be dumped into place in lifts and shall maintain a uniform distribution of particle sizes 

and shall avoid segregation. Rockfill placed in previous excavations shall match original lines and 

grades, or as shown on the Contract Drawings. 
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B. Fill shall not be placed until the required excavation and foundation preparations have been 

completed and the foundation has been inspected and approved by the Engineer.  Fill shall not be 

placed upon a frozen surface, nor shall snow, ice or other frozen material be incorporated in the fill. 

 

C. Fill shall be placed in horizontal layers.  The thickness of each layer before compaction shall not 

exceed the maximum thickness specified.  Materials placed by dumping in piles or windrows shall 

be spread uniformly to not more than the specified thickness before being compacted.  Hand 

compacted fill, including fill compacted by manually directed power tampers, shall be placed in 

layers whose thickness before compaction does not exceed the maximum thickness specified for 

layers of fill compacted by manually directed power tampers. 

 

D. Fill adjacent to structures shall be placed in a manner which will prevent damage to the structures 

and will allow the structures to assume the loads from the fill gradually and uniformly.  The height 

of the fill adjacent to a structure shall be increased at approximately the same rate on all sides of the 

structure. 

 

3.3 CONTROL OF MOISTURE CONTENT 

 

A. Rockfill and NYSDOT #2 Crushed Stone do not require moisture control. 

 

B. During placement and compaction of all other earth fill and backfill, the moisture content of materials 

being placed and that of the preceding layer shall be maintained between plus or minus three percent 

(+ 3%) of optimum moisture content.  The application of water to fill materials shall be accomplished 

at the borrow areas insofar as practicable.  Water may be applied by sprinkling the materials after 

placement of the fill, if necessary.  Uniform moisture distribution shall be obtained by discing, 

blading or other approved methods prior to compaction of the layer.  Material that is too wet when 

deposited on the fill shall either be removed or dried to the specified moisture content prior to 

compaction. 

 

3.4 COMPACTION 

 

A. Rockfill does not require compaction. 

 

B. NYSDOT #2 Crushed Stone should be placed in maximum 12 inch lifts followed by vibratory 

compaction (vibratory plate tamper or equivalent) to consolidate the stone after placement. 

 

C. All other earth fill and backfill shall be spread in horizontal layers approximately twelve (12) inches 

in thickness before compaction, and shall be compacted to 95 percent of maximum dry density as 

determined by the Standard Proctor Compaction Test ASTM D698, Method A.  

 

D. All earthfills, except rock fill, adjacent to structures shall be compacted to a density equivalent to 

that of the surrounding fill by means of hand tamping, or manually directed power tampers or plate 

vibrators.  Fill to be compacted by hand tamping, or manually directed power tampers or plate 

vibrators shall be spread in horizontal layers approximately six (6) inches in thickness before 

compaction. Heavy equipment shall not be operated within two (2) feet of any structure.  Vibrating 

rollers shall not be operated within five (5) feet of any structure.  Compaction by means of drop 

weights operating from a crane or hoist will not be permitted. 
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E. Compaction shall continue until the specified density is obtained in each lift before any additional 

embankment fill is placed. Improperly compacted embankment fills shall be removed at the 

Contractorôs expense if the specified compaction requirements cannot be achieved. Once removed, 

the Contractor may adjust the moisture content of any rejected fills and re-use them as embankment 

fill.  

1. Embankment Fill:  Compact to 95 percent of maximum dry density as determined by the 

Standard Proctor Compaction Test ASTM D698, Method A. 

2. Backfill:  Compact to 95 percent of maximum dry density as determined by the Standard 

Proctor Compaction Test ASTM D698, Method A. 

 

3.5 REMOVAL AND PLACEMENT OF DEFECTIVE FILL 

 

A. Fill placed at densities lower than the specified minimum density or at moisture contents outside the 

specified acceptable range of moisture content or otherwise not conforming to the requirements of 

the specifications shall be reworked to meet the requirement or removed and replaced by acceptable 

fill at the Contractor's expense.  The replacement fill and the foundation, abutment and fill surfaces 

upon which it is placed shall conform to all requirements of this specification for foundation 

preparation, approval, placement, moisture control and compaction. 

 

 

  

 - END OF SECTION ï 
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SECTION 02455 

 

MICROPILES  

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This work shall consist of constructing micropiles as shown on the Contract Drawings and 

approved working drawings and as specified herein.  The Contractor is responsible for furnishing 

all materials, products, accessories, tools, equipment, services, transportation, labor and 

supervision, and manufacturing techniques required for installation and testing of micropiles and 

micropile top attachments for this project. 

 

The Contractor shall select the installation means and methods.  The Contractor shall install 

micropiles that will develop the load capacities indicated on the Contract Drawings.  The micropile 

load capacities shall be confirmed by verification testing as required and must meet the test 

acceptance criteria specified herein. 

 

1.2 MATERIALS 

 

A. Furnish materials new and without defects.  Materials for micropiles shall consist of the following:   

 

1. Admixtures for Grout:  Admixtures which control bleed, improve flowability, reduce water 

content and retard set may be used in the grout subject to the approval of the Engineer.  

Admixtures, if used, shall be compatible manufacturer's recommendation.  Accelerators are not 

permitted.  Expansive admixtures and admixtures containing chlorides are not permitted.   

 

2. Cement:  All cement shall be Portland cement conforming to ASTM C 150, Types I, II, or III. 

 

3. Centralizers and Spacers:  Centralizers and spacers shall be fabricated from schedule 40 PVC 

pipe or tube, steel, or material non-detrimental to the reinforcing steel.  Wood shall not be used.  

Centralizers and spacers shall be securely attached to the reinforcement; sized to position the 

reinforcement within ½ inch of plan location from center of pile, sized to allow grout tremie 

pipe insertion to the bottom of the drill hole, and sized to allow grout to freely flow up the drill 

hole and casing and between adjacent reinforcing bars. 

 

4. Grout:  The 28 day compressive strength shall be 4,000 psi or as otherwise indicated on the 

Contract Drawings.  The grout shall conform to the specification ASTM C109 and to any 

minimum and/or maximum properties shown on the Contract Drawings.   

 

5. Permanent Casing Pipe:  Permanent steel casing/pipe shall conform to required minimum 

and/or maximum properties shown on the Contract Drawings.  The permanent steel casing/pipe 

shall be designed to withstand the design service loadings shown on the Contract Drawings and 

the verification tests loading described in this specification.  The steel casing/pipe shall 

conform to one or more of the following specifications ASTM 252, ASTM 106, or API (N-80).  

The designer will be responsible for indicating the applicable material specification(s) and any 

welding or fabrication conditions that apply. 
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6. Reinforcing Bar:  Reinforcing steel shall be deformed bars in accordance with ASTM A615.  

The grade, thickness and number of bars shall be indicated by the designer and shall conform 

to any minimum and/or maximum properties shown on the Contract Drawings.  Continuous 

spiral deformations (i.e. continuous threadbars) shall be used.  Bar tendon couplers if required, 

shall develop the ultimate tensile strength of the bars without evidence of any failure. 

 

1.3 CONSTRUCTION METHODS 

 

 A. Contractor Experience Requirements: 

 

1. The Contractor shall be experienced in the construction and load testing of micropiles and 

have successfully constructed at least 5 projects in the last 5 years involving construction 

totaling at least 100 micropiles of similar capacity to those required in the Contract 

Drawings and specifications. 

 

2. The Contractor shall have previous micropile drilling and grouting experience in soil/rock 

similar to project conditions.  The Contractor shall submit construction details, structural 

details and load test results for at least three previous successful micropile load tests from 

different projects of similar scope to this project. 

 

3. The on-site foremen and drill rig operators shall have experience on at least 10 projects 

over the past 5 years installing micropiles of equal or greater capacity than required in the 

Contract Drawings and specifications. 

 

4. At least 45 calendar days before the planned start of micropile construction, the Contractor 

shall submit 5 copies of the completed project reference list and a personnel list.  The 

project reference list shall include a brief project description with the ownerôs name and 

current phone number and load test reports.  The personnel list shall identify the drill rig 

operators, and on-site foremen to be assigned to the project.  The personnel list shall 

contain a summary of each individualôs experience and be complete enough for the 

Engineer to determine whether each individual satisfies the required qualifications. 

 

5. Work shall not start, nor materials ordered, until the Engineerôs written approval of the 
Contractorôs experience qualification is given.  The Engineer may suspend work if the 

Contractor uses non-approved personnel.  If work is suspended, the Contractor shall be 

fully liable for all resulting cost and no adjustment in contract time will result from the 

suspension. 
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B. Micropile Submittals 

 

C. Construction Procedures 

 

1. Detailed step-by-step description of the proposed micropile construction procedure, including 

personnel, testing and equipment to assure quality control.  This step-by-step procedure shall 

be shown in sufficient detail to allow the Engineer to monitor the construction and quality of 

the micropiles. 

 

2. Proposed start date and time schedule and micropile installation schedule providing the 

following: 

 

a) Micropile number 

b) Micropile design load 

c) Type and size of rebar 

d) Minimum total bond length 

e) Total micropile length 

f) Micropile top footing attachment 

 

3. If welding of casing is proposed, submit the welding procedure.  All welding shall be done in 

accordance with the current AWS Structural Welding Code. 

 

4. Information on space requirements for installation equipment that verify the proposed 

equipment can perform at the site. 

 

5. Plan describing how surface water, drill flush, and excess waste grout will be controlled and 

disposed.  Note that uncontrolled discharge of any of these materials over land or into the lake 

or outlet stream is prohibited. 

 

6. Certified mill test reports for the reinforcing steel and for permanent casing.  The ultimate 

strength, yield strength, elongation, and material properties composition shall be included.  For 

API N-80 pipe casing, coupon test results may be submitted in lieu of mill certification. 

 

7. Proposed Grouting Plan.  The grouting plan shall include complete description, and details for 

the following: 

 

a) Grout mix design and type of materials to be used in the grout including certified test data 

and trial batch reports.  The Contractor shall also provide specific gravity of the wet mix 

design. 

b) Methods and equipment for accuracy and recording the grout depth and grout volume as 

the grout is being placed. 

c) Estimated curing time for grout to achieve specific strength.  Previous test results for the 

proposed grout mix completed within one year of the start of grouting may be submitted 

for initial verification and acceptance and start of production work.   

d) Procedure and equipment for Contractor monitoring of grout quality.  At a minimum, the 

Contractor shall be required to use a Baroid Mud Balance per API RP-13B-1 to check the 

specific gravity of the mixed grout prior to placement of the grout into each drilled 

micropile. 
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8. Detailed Plan for the proposed micropile load testing method.  This shall include all drawings, 

details, and structural design calculations necessary to clearly describe the proposed test 

method, reaction load system capacity and equipment setup, types and accuracy of apparatus to 

be used for applying and measuring the test loads and pile top movements in accordance with 

this specification. 

 

9. Calibration reports and data for each test jack, pressure gauge and master pressure gauge and 

electronic load cell to be used.  The calibration tests shall have been performed by an 

independent testing laboratory, and tests shall have been performed within 90 calendar days of 

the date submitted.  Testing shall not commence until the Engineer has reviewed and accepted 

the jack, pressure gauge, master pressure gauge and electronic load cell calibration data. 

 

Work shall not begin until the construction submittals have been received, reviewed, and accepted 

in writing by the Engineer.  Any submittals that are found to be unacceptable by the Engineer shall 

be reviewed, resubmitted and accepted prior to commencing work. 

 

1.4 PRE-CONSTRUCTION MEETINGS 

 

A. A pre-construction meeting will be scheduled by the Engineer and held prior to the start of micropile 

construction.  The design Engineer, prime Contractor, and micropile specialty Contractor (if 

applicable), shall attend the meeting.  Attendance is mandatory.  The pre-construction meeting will 

be conducted to clarify the construction requirements for the work, to coordinate the construction 

schedule and activities, and to identify contractual relationships and delineation of responsibilities 

amongst the prime Contractor and the various Subcontractors ï specifically those pertaining to 

excavation for micropile structures, installation of temporary sheeting, anticipated subsurface 

conditions, micropile installation and testing, micropile structure survey control and site drainage 

control. 

 

1.5 SITE DRAINAGE CONTROL 

 

A. The Contractor shall control and properly dispose of drill flush and construction related waste, 

including excess grout, in accordance with any related specifications within the Contract 

Documents and all applicable codes and regulations.  Drill flush shall be conveyed by pipe, hose or 

conduit a minimum 20 ft away from the location where the micropile is being drilled and away 

from any adjacent structure or facility.  Provide positive control and discharge of all surface water 

that will affect construction of the micropile installation.  Maintain all pipes or conduits used to 

control surface water during construction.  Repair damage caused by surface water at no additional 

cost.  Upon substantial completion of the work, remove surface water control pipes or conduits 

from the Site. 

B. Immediately contact the Engineer if unanticipated existing subsurface drainage structures or other 

utilities are discovered during excavation or drilling.  Suspend work in these areas until remedial 

measures meeting the Engineerôs approval are implemented. 

 

1.6 EXCAVATION 

 

A. Coordinate the work and the excavation so the micropile structures are safely constructed.  Perform 

the micropile construction and related excavation in accordance with the Contract Drawings and 

approved submittals. 

 



 

  

County of Orange, New York 

Department of General Services 
PO Box 218, 255-275 Main Street 

Goshen, New York 10924 

Page 91 

RFB-OC007-18 Rehabilitation of Beaver Dam Lake Dam 

 

DGS RFB A8 Minor Closed  (12/14) 

1.7 MICROPILE ALLOWABLE CONSTRUCTION TOLERANCE 

 

A. Centerline of piling shall not be more than 3 inches from indicated plan location. 

B. Pile shall be plumb or battered within 2 percent of total-length plan alignment. 

C. Top elevation of pile shall be plus 1 inch or minus 1 inch maximum from vertical elevation 

indicated. 

D. Centerline of reinforcing steel shall not be more than 0.5 inches from indicated location. 

 

PART 2 - PRODUCTS 

 

Not Used 

 

PART 3 - EXECUTION 

 

3.1 MICROPILE INSTALLATION 

 

A. The Contractor shall select the drilling method, the grouting procedure and the grouting pressure 

used for installation of the micropiles.  The Contractor is also responsible for estimating the grout 

take.  There will be no extra payment for grout overruns. 

 

B. Should the plan require uncased drilling of the micropile into bedrock, the permanent and/or 

temporary casing shall be drilled a minimum 6 inches into ledge or to a depth within the ledge so as 

to prevent subsidence of over burden into the uncased and/or bond zone portion of the drill hole 

(i.e. the rock socket).  The Contract Drawings show estimated permanent casing lengths for the 

micropiles.  Any difference in the required length of permanent casing installed and accepted by 

the Engineer from the estimated lengths shown on the Contract Drawings shall be measured for 

payment and/or credit.  There will be no payment for differences in required length of temporary 

casing. 

 

C. The drilling equipment and methods shall be suitable for drilling through the conditions to be 

encountered, without causing damage to the overburden above rock, any overlying or adjacent 

structures, buried structures or utilities, or services.  If called for in the drilling method description, 

or by the nature of the stratum to be drilled through, the Contractor shall furnish any overburden 

casing of the type and thickness, which can be installed without distortion.   Casings that fail, 

fracture, or otherwise distort during drilling or after drilling shall, unless otherwise directed, be 

withdrawn or replaced at the Contractorôs expense.  The drill hole must be open along its full 

length to at least the design minimum drill hole diameter prior to placing grout and reinforcement. 
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D. Temporary casing or other approved method of pile drill hole support will be required in caving or 

unstable ground to permit the pile shaft to be formed the minimum design drill hole diameter.  The 

Contractorôs proposed method(s) to provide drill hole support and to prevent detrimental ground 

movement shall be reviewed by the Engineer.  Detrimental ground movement is defined as 

movement which requires remedial repair measures, in order to maintain site conditions as 

determined by the Engineer.  Use of drilling fluid containing bentonite or any other non-reverting 

drilling fluid is not allowed. 

 

E. During construction, the Contractor shall observe the ground conditions in the vicinity of the 

micropile construction site on a daily basis for signs of ground heave or subsidence.  Immediately 

notify the Engineer if signs of movement are observed.  The Contractor shall immediately suspend 

or modify drilling or grouting operations if ground heave or subsidence is observed, if the 

micropile structure is adversely affected, or if adjacent structures are damaged from the drilling or 

grouting.  If the Engineer determines that the movements require corrective action, the Contractor 

shall take corrective actions necessary to stop the movement or perform repairs. 

 

F. Reinforcement may be placed prior to grouting the drill hole.  Reinforcement surface shall be free 

of deleterious substances such as soil, mud, grease, or oil that might contaminate the grout or coat 

the reinforcement and impair bond.  Pile reinforcement groups, if used, shall be sufficiently strong 

to withstand the installation and grouting process without damage or disturbance. 

 

G. The Contractor shall check pile top elevations and adjust all installed micropiles to the planned 

elevations. 

 

H. Centralizers and spacers shall be provided at 10 ft centers maximum spacing.  The upper and lower 

most centralizer shall be located a maximum of 3 ft from the top and bottom of the micropile.  

Centralizers and spacers shall permit the free flow of grout without misalignment of the reinforcing 

bar(s) and permanent casing.  The reinforcing steel shall be inserted into the drill hole to the 

desired depth without difficulty.  Partially inserted reinforcing bars shall not be driven or forced 

into the hole.  The Contractor shall re-drill and reinsert reinforcing steel when necessary to 

facilitate insertion. 

 

I. Lengths of casing and reinforcing bars to be spliced shall be secured in proper alignment and in a 

manner to avoid eccentricity or angle between the two lengths to be spliced.  Splices and threaded 

joints shall meet the requirements of the rebar material.  Threaded pipe casing joints shall be 

located at least two casing diameters (OD) from a splice in any reinforcing bar.  When multiple 

bars are used, bar splices shall be staggered at least 1 foot. 

 

J. Micropiles shall be grouted the same day the load transfer bond length is drilled.  The grouting 

equipment used shall be a colloidal grout plant, and shall produce a grout free of lumps and 

undispersed cement.  Paddle type mixers are not acceptable.  The Contractor shall have means and 

methods of measuring the grout quantity and pumping pressures during the grouting operations.  

The grout pump shall be equipped with a pressure gauge to monitor grout pressure.  A second 

pressure gauge shall be placed at the point of injection into the pile top.  The pressure gauge shall 

be capable of measuring pressure of at least 150 psi or twice the actual grout pressure used, 

whichever is greater.  The grout shall be kept in agitation prior to mixing.  Grout shall be placed 

within one hour of mixing.  The grouting equipment shall be sized to enable each pile to be grouted 

in one continuous operation.  The grout shall be injected from the lowest point of the drill hole and 

injection shall continue until uncontaminated grout flows from the top of the pile.  The grout may 
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be pumped through grout tubes, casing, hollow stem augers or drill rods.  Temporary casing, if 

used, shall be extracted in stages ensuring that, after each length of casing is removed the grout 

level is brought back up to the ground level before the next length is removed.  The tremie pipe or 

casing shall always extend below the level of the existing grout in the drill hole. The grout takes 

shall be controlled to prevent excessive heave or fracturing of rock or soil formations.  Upon 

completion of grouting, the grout tube may remain in the hole, but must be filled with grout. 

 

K. Grout within the micropile test pile shall attain the compressive strength required to safely 

withstand the maximum test load prior to load testing.  During production, micropile grout shall be 

tested by the Contractor for compressive strength in accordance with ASTM C109 at a frequency 

of no less than one set of three 2 inch grout cubes, or 3 inch cylinders, from each grout plant each 

day of operation or per every 10 piles, whichever occurs more frequently.  The compressive 

strength shall be the average of 3 cubes tested. 

L. Grout consistency as measured by grout density shall be determined by the Contractor per API RP-

13B-1 at a frequency of at least one test per pile, conducted just prior to start of pile grouting.  The 

Baroid Mud Balance used in accordance with API RP-13B-1 is an approved device for determining 

the grout density of neat cement grout. 

 

M. Provide grout cube/cylinder compressive strength and grout density test results to the Engineer 

within 24 hours of testing. 

 

3.2 MICROPILE INSTALLATION RECORDS 

 

A. The Contractor shall prepare and submit to the Engineer full-length installation records for each 

micropile installed.  The records shall be submitted within one work shift after that pile installation 

is completed.  The data shall be recorded on a micropile installation log.  A separate log shall be 

provided for each micropile. 

 

3.3 VERIFICATION TESTS 

 

A. Perform verification testing of piles at the location selected by the Engineer.  Perform tension load 

testing in accordance with ASTM D3689, except as modified herein. 

B. Perform one pre-production verification pile load test to verify the design of pile system and the 

construction methods proposed prior to installing any production piles.  The verification test pile 

may be selected at a production pile location provided that pile failure does not occur during 

testing.  Verification test pile shall be constructed in conformance with the approved Working 

Drawings.   

C. Verification load test shall be performed to verify that the Contractor installed micropiles will meet 

the tensile load capacities and load test acceptance criteria and to verify the length of the micropile 

load transfer bond zone is adequate.  The micropile verification load test results must verify the 

Contractorôs installation methods. 
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D. The drilling method, grouting method, casing length, micropile diameter (cased and uncased), 

reinforcing bar length and length of embedment for the verification test pile shall be identical to 

those specified for the production piles at the given locations.  The verification test micropile 

structural steel sections shall be sized to safely resist the maximum test load. 

E. The maximum verification test loads applied to the micropile shall not exceed 80 percent of the 

structural capacity of the micropile structural elements, include steel yield in tension, steel yield or 

buckling in compression, or grout crushing in compression.  Any required increase in strength of 

the verification test pile elements above the strength required for the production piles shall be 

provided for in the Contractorôs bid price. 

F. Testing equipment shall include dial gauges, dial gauge independent reference frame, jack and 

pressure gauge, electronic load cell (with readout device), and a reaction frame.  The load cell is 

required only for the creep test portion of the verification test.  The Contractor shall provide a 

description of test setup and jack, pressure gauge and load cell calibration curves in accordance 

with the Submittals Section. 

G. Design the testing reaction frame to be sufficiently rigid and of adequate dimensions such that 

excessive deformation of the testing equipment does not occur.  Align the jack, bearing plates, and 

stressing anchorage such that unloading and repositioning of the equipment will not be required 

during the test. 

H. Apply and measure the test load with a hydraulic jack and pressure gauge.  The pressure gauge 

shall be graduated in 100 psi increments or less.  The jack and pressure gauge shall have a pressure 

range not exceeding twice the anticipated maximum test pressure.  Jack ram travel shall be 

sufficient to allow the test to be done without resetting the equipment.  Monitor the creep test load 

hold during verification tests with both the pressure gauge and the electronic load cell.  Use the 

load cell to accurately maintain a constant load hold during the creep test load hold increment of 

the verification test. 

I. Measure the pile top movement with a dial gauge capable of measuring to 0.001 inches.  The dial 

gauge shall have a travel sufficient to allow the test to be done without having to reset the gauge 

independently from the jack, pile or reaction frame.  Use a maximum of two dial gauges when the 

test setup requires reaction against the ground or single reaction piles on each side of the test pile. 

J. Test verification piles to a maximum test load of 2 times the maximum design pile capacity, 

hereafter termed, ñDesign Loadò shown on the Contract Drawings.  The verification pile load tests 

shall be made by incrementally loading the micropile in accordance with the following cyclic load 

schedule for both compression and tension loading (test the compression prior to tension): 
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Verification Test Loading Schedule 

AL = Alignment Load/DL = Design Load 

 LOAD  HOLD TIME  

1 AL (.05 DL) 1 minute 

2 0.25 DL 1 minute 

3 0.50 DL 1 minute 

4 AL 1 minute 

5 0.25 DL 1 minute 

6 0.50 DL 1 minute 

7 0.75 DL 1 minute 

8 AL 1 minute 

9 0.25 DL 1 minute 

10 0.50 DL 1 minute 

11 0.75 DL 1 minute 

12 1.00 DL 1 minute 

13 AL 1 minute 

14 0.25 DL 1 minute 

15 0.50 DL 1 minute 

16 0.75 DL 1 minute 

17 1.00 DL 1 minute 

18 1.33 DL 60 minutes 

19 1.75 DL 1 minute 

20 2.00 DL (Maximum Test Load)  10 minutes 

21 1.5 DL 1 minute 

22 1.0 DL 1 minute 

23 AL 1 minute 

 

K. The test load shall be applied in increments of 25 percent of the DL load.  Each load increment 

shall be held for a minimum of 1 minute.  Pile top movement shall be measured at each load 

increment.  The load-hold period shall start as soon as each test load increment is applied.  The 

verification test pile shall be monitored for creep at the 1.33 Design Load (DL). Pile movement 

during the creep test shall be measured and recorded at 1, 2, 3, 4, 5, 6, 10, 20, 30, 50, and 60 

minutes.  The alignment load shall not exceed 5 percent of the DL load.  Dial gauges shall be reset 

to zero after the initial AL is applied. 

 

L. The acceptance criteria for micropile verification load test are: 

 

1. The Engineer shall determine the criteria for tolerable movement during the load test at the top 

of the micropile. 

2. At the end of the 1.33 DL creep test load increment, test piles shall have a creep rate not 

exceeding 0.05 inch/log cycle time (1 to 10 minutes) or 0.1 inch/log cycle time (6 to 60 

minutes or the last log cycle if held longer).  The creep rate shall be linear or decreasing 

throughout the creep load hold period. 

3. Failure does not occur at any load increment up to and including the 2.0 DL max test load.  

Failure is defined as load at which attempts to further increase the test load simply result in 

continued pile movement. 

 

M. Upon completion of the test, the Contractor shall submit a report stamped by a qualified 
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Professional Engineer licensed in the State of New York of the test results for review and 

acceptance by the Engineer prior to beginning installation of production micropiles.  This report 

shall include written confirmation of the verification micropileôs capacity. 

 

N. If a verification tested micropile fails to meet the acceptance criteria, the Engineer shall modify the 

design, the construction procedure, or both.  These modifications may include modifying the 

installation methods, increasing the bond length, or changing the micropile type.  Any modification 

that necessitates changes to the structure shall be submitted as a revision to the working drawings. 

 

Proof Test Loading Schedule 

AL = Alignment Load/DL = Design Load 

 LOAD  HOLD TIME  

1 AL 1 minute 

2 0.25 DL 1 minute 

3 0.50 DL 1 minute 

4 0.75 DL 1 minute 

5 1.00 DL 1 minute 

6 1.33 DL 60 minutes Creep Test 

7 1.67 DL (Maximum Test Load) 1 minute 

8 AL 1 minute 

 

O. Depending on performance, either a 10 minute or 60 minute creep test shall be performed at the 

1.33 DL Test Load.  Where the pile top movement between 1 and 10 minutes exceeds 1 mm, the 

Maximum Test Load shall be maintained an additional 50 minutes.  Movements shall be recorded 

at 1, 2, 3, 5, 6, 10, 20, 30, 50 and 60 minutes.  The alignment load shall not exceed 5 percent of DL.  

Dial gauges shall be reset to zero after the initial AL is applied. 

 

P. The acceptance criteria for micropile proof load tests are: 

 

1. The Engineer shall determine the criteria for tolerable movement during the load test at the top 

of the micropile. 

2. At the end of the 1.33 DL creep test load increment, test piles shall have a creep rate not 

exceeding 0.05 inch/log cycle time (1 to 10 minutes) or 0.1 inch/log cycle time (6 to 60 

minutes).  The creep rate shall be linear or decreasing throughout the creep load hold period. 

3. Failure does not occur at the 1.67 DL maximum test load.  Failure is defined as the load at 

which attempts to further increase the test load simply result in continued pile movement. 

 

 

 - END OF SECTION - 
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SECTION 02495 

 

SITE RESTORATION  

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes the requirements for furnishing all labor, equipment and materials for restoration of all 

areas disturbed by construction activities at the site. 

 

1.2 SUBMITTALS 

 

A. A Schedule of Values shall be submitted with a cost breakdown for each site restoration item the 

Contractor elects to invoice for progress payments.  The Schedule of Values will be used in 

determining partial payment for work completed according to these specifications. 

 

PART 2 - PRODUCTS 

 

2.1 MATERIALS  

 

A.  None. 

 

PART 3 - EXECUTION 

 

A. The Contractor shall restore the site to conditions equal to or better than those present prior to 

commencement of the Work. 

 

B. Fill adjacent to structures shall be placed in a manner that will prevent damage to the structures and 

will allow the structures to assume the loads from the fill gradually and uniformly. 

 

C. Distribution of materials shall be essentially uniform, and the fill shall be free from lenses, pockets, 

streaks or layers of material differing substantially in texture or gradation from the surrounding 

material. 

 

D. Earthfills necessary for repair and restoration of disturbed areas shall conform to Section 02290 ï 

Earthfill. 

 

 

 

 - END OF SECTION ï 
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SECTION 02512 

 

CONCRETE SURFACE PREPARATION 

PART 1 - GENERAL 

 

1.1 WORK INCLUDED 

 

A. This Section includes the requirements for preparing existing concrete and masonry surfaces for new 

surface application. 

 

1.2 REFERENCES 

 

A. The Work shall be in accordance with the latest revisions of the following codes, standards, and 

specifications except where more stringent requirements have been specified herein. 

 

 1. American Society for Testing and Materials (ASTM) 

 

1.3 DESCRIPTION OF WORK 

 

A. This Section includes Concrete Surface Preparation at the interface of existing concrete/masonry 

surfaces and proposed concrete and grout, complete with removal of all loose and deteriorated 

concrete, removal and disposal of the waste materials, and application of bonding material.  The 

extent of the deteriorated concrete shall be determined by the Engineer during construction. 

 

B. The Contractor shall notify the Engineer of any pre-existing conditions of deterioration or under 

design in areas of work that are uncovered or exposed during construction. 

 

1.4 SUBMITTALS 

 

A. In addition to those submittals identified in the General Provisions and Contract Drawings, the 

following items shall also be submitted: 

 

1. Manufacturerôs certification that all materials furnished are in compliance with the 

applicable requirements of this specification. 

 

PART 2 ï PRODUCTS 

 

2.1 MATERIALS 

 

A. The Contractor shall refer to the Contract Drawings for requirements on bonding agents. 

Bonding agent shall be as recommended by patching mortar manufacturer selected by 

Contractor. 
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 B. The following products are approved for concrete surface preparation: 

 

1. Sikadur 32 Hi Mod, as manufactured by Sika Corp. 

 

2. MBT CONCRESIVE 1090 Liquid, as manufactured by BASF Construction Chemicals, LLC ï 

Building Systems 

PART 3 - EXECUTION 

 

3.1 INSTALLATION  

 

A. Prior to placing the new concrete overlay, the surfaces of the existing concrete shall be cleaned of 

organic material, loose and deteriorated concrete, and other detrimental materials.  The Contractor 

shall use air and water jets and mechanical means to accomplish the surface cleaning.  Hand 

chipping may be necessary as directed by the Engineer. 

 

B. After cleaning, the surfaces of the existing concrete shall be kept moist/wet for a minimum of 

twenty-four hours prior to placement of the new concrete overlay.  All horizontal surfaces shall be 

free of standing water before placement of new concrete will be allowed. 

 

C. Bonding agent shall be used in those locations where the concrete overlay will be constructed with 

cast-in-place concrete.  Bonding agent shall be applied uniformly over the entire exposed concrete 

surface (including sides of all cut edges) immediately prior to concrete placement, and in accordance 

with the manufacturerôs recommendations.  Temperature of the exposed concrete shall not be below 

40oF. The maximum allowable thickness of the bonding agent shall be 1/8 inch.  Bonding agent shall 

not be used in locations where concrete repair mortar will be used. 

 

D. All waste materials resulting from concrete surface preparation shall become the property of the 

Contractor and shall be removed from the site and disposed of by the Contractor.  The Contractor 

shall be responsible for compliance with all Federal, State, and local regulations and laws relative 

to disposal, for obtaining all necessary permits, and for payment of fees for removal or disposal. 

 

 

 

 

 - END OF SECTION ï 
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SECTION 02600 

 

PIPELINE INSTALLATION  

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes requirements for all metallic and non-metallic pipe, fittings and specials of the 

type and quality as shown in the Contract Drawings and as specified for the pipe. 

 

1.2 REFERENCES 

 

A. Materials and installation shall be in accordance with the latest edition and revision of codes, 

standards, and specifications from the following organizations, except where more stringent 

requirements have been specified herein: 

 

1. American Society of Testing and Materials (ASTM) 

 

2. American Water Works Association (AWWA) 

 

1.3 SUBMITTALS 

 

A. In addition to those submittals identified in the General Provisions, the following items shall be 

submitted: 

 

1. Test reports, certifications, shop drawings and samples are required as set forth in the Sub-

section entitled "Submittals" in the specification Section for the type of pipe to be installed. 

 

2. Layout drawings are required for pipelines to be installed within structures showing the 

location including the support system, fittings, sleeves, wall castings and appurtenances. 

 

PART 2 - PRODUCTS 

 

2.1 MATERIALS AND CONSTRUCTION 

 

A. Pipe 

 

1. Materials for the piping, joints and fittings shall be as specified in the Section for the type of 

pipe to be installed or as shown in the Contract Drawings. 

 

a. Pipe and appurtenances shall comply with the applicable standards for its type of 

material. 

 

B. Joints 

 

1. Type of joints shall be as shown or noted on the Contract Drawings. 
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2. Grooved and shoulder type joints of the rigid design may be used in lieu of flanged joints on 

ductile iron or steel pipe, only with the prior acceptance of the Engineer and only for pipe 

sizes acceptable to the Engineer. 

 

PART 3 - EXECUTION 

 

3.1 INSPECTION 

 

A. Pipe and appurtenances shall be inspected by the Contractor in the presence of the Engineer on 

delivery and prior to installation for conformance with the standards and specifications. 

 

1. Materials not conforming to the standards and specifications shall not be stored on site but 

removed at once and replaced with material conforming to the specifications. 

 

3.2 INSTALLATION - UNDERGROUND 

 

A. General 

 

1. Blocking will be permitted where the pipe is to be laid in concrete encasement. 

 

2. No pipe shall be laid upon a foundation in which frost exists; nor at any time when there is 

danger of the formation of ice or the penetration of frost at the bottom of the excavation. 

 

B. Location and Grade 

 

1. Pipelines and appurtenances shall be located as shown on the Contract Drawings or as 

directed. 

 

2. The alignment and grades shall be determined and maintained by a method acceptable to the 

Engineer. 

 

3. Contractor shall document pipe invert elevations and provide elevation information to 

Engineer for inclusion on Record Drawings. 

 

C. Joints 

 

1. Joints shall be assembled using oakum, gaskets, lubricants and solvents as furnished by the 

pipe manufacturer and in accordance with the manufacturer's recommendations.  

 

D. Connection to Existing Structures 

 

1. The existing 18-inch and 24-inch conduits are likely sand-cast iron pipe with non-standard 

wall thickness and bell diameters.  The downstream terminus configuration of the pipes 

within the original structure are unknown.  The Contractor shall examine and measure same 

upon exposure and provide the Engineer with his plan to seal the connection with appropriate 

materials prior to concrete embedment. 
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3.4 FINAL INSPECTION OF PIPELINE 

 

A. Each section of pipe shall be inspected before final acceptance. 

 

1. In larger pipelines the inspection shall be by traversing the inside of the pipe. 

 

2. In smaller pipelines the inspection shall be by observation with illumination. 

 

3. Where specified, the inspection shall be by closed circuit television and shall be monitored 

by both the Engineer and the Contractor. 

 

B. The inspection shall determine the pipeline to be true to line and grade, to show no leaks, to have no 

obstruction to flow, to have no projections or protruding of connecting pipes or joint materials, shall 

be free from cracks and shall contain no deposits of sand, dirt or other materials. 

 

C. All deficiencies located during the inspection shall be corrected. 

 

3.5 CUTTING AND SPECIAL HANDLING 

 

A. Field cuts of pipes shall be in accordance with the manufacturer's instructions. 

 

B. Where a pipe requires special handling or installation it shall be in accordance with the Section for 

that type of pipe. 

 

3.7 WALL CASTINGS AND SLEEVES 

 

All pipelines passing through walls or slabs of structures shall be installed in a wall casting or sleeve.  The 

wall castings and sleeves shall be in accordance with the Section 15114 - Wall Castings and Sleeves and as 

indicated on Contract Drawings. 

 

3.8 LEAKAGE TEST 

 

A. All pipelines shall be tested for leakage in accordance with the Section 02602 - Leakage Test. 

 

 

 - END OF SECTION ï 
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SECTION 02602 

 

LEAKAGE TESTS  

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes requirements for testing of all hydraulic structures, pressure and nonpressure 

piping for leakage as specified. 

 

 1. The Contractor shall furnish labor, equipment, test connections, vents, water and materials 

necessary for carrying out the pressure and leakage tests. 

 

B. Testing shall be witnessed by the Engineer or the Owner at their request. 

 

1.3 REFERENCES 

 

A. Materials and installation shall be in accordance with the latest revisions of the following codes, 

standards, and specifications except where more stringent requirements have been specified herein. 

 

1. American Society for Testing and Materials (ASTM). 

 

2. American Water Works Association (AWWA) 

 

1.2 SUBMITTALS 

 

A. In addition to those submittals identified in the General Provisions, the following items shall be 

submitted: 

 

1. Reports of test results. 

 

PART 2 - PRODUCTS 

 

Not Used 

 

PART 3 - EXECUTION 

 

3.1 TESTS ON PRESSURE PIPING FOR TRANSPORT OF WATER 

 

A. General 

 

1. Contractor shall not encase pipe within concrete until pipeline has passed all tests and 

inspections. 

 

2. Pipelines designed to transport water shall be tested hydrostatically and for leakage prior to being 

placed in service. 

 

3. The length of piping and sections included in the tests shall meet the approval of the Engineer. 
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4. Equipment in or attached to the pipes being tested shall be protected. Any damage to such 

equipment during the test shall be repaired at the Contractorôs expense. 

 

5. If the line fails the tests specified herein, the Contractor shall explore for the cause of the 

excessive leakage and after repairs have been made the line shall be retested. This procedure 

shall be repeated until the pipe complies. 

 

3.2 TEST FOR NON-PRESSURE PIPELINES FOR TRANSPORT OF WATER 

 

A. General 

 

1. Contractor shall not encase pipeline within concrete until pipeline has passed all tests and 

inspections. 

 

2. Pipelines designed to carry water in open channel flow or at minimal pressures shall be tested 

for leakage prior to being placed in service. 

 

3. The leakage shall be determined by exfiltration or infiltration. 

 

a. The testing method directed by the Engineer shall take into consideration the 

groundwater elevation of the section of pipe being tested. 

 

b. The maximum non-pressure pipeline to be tested for leakage shall be the section 

between manholes or 600 feet or as directed by the Engineer. 

 

3. Intermediate leakage tests during construction shall be made at the Contractor's discretion.  

Upon completion of any pipeline, the entire system including manholes shall be tested for 

compliance to allowable leakage. 

 

4. When testing absorbent pipe materials such as concrete, the pipeline shall be filled with water 

at least twenty-four (24) hours before the test is made. 

 

5. Groundwater level shall be determined by the Contractor prior to any testing by reading the 

water level at the observation pipe in the manholes. 

 

6. If the line fails the test, the Contractor shall explore for the cause of the excessive leakage 

and after repairs have been made the line shall be retested. This procedure shall be repeated 

until the pipe complies. 

 

B. Exfiltration Testing 

 

1. Exfiltration tests shall be made by filling a section of pipeline with water and measuring the 

quantity of leakage. 

 

2. The head of water at the beginning of the test shall be at least two feet above the highest pipe 

within the section being tested. 

 

a. Should groundwater be present within the section being tested, the head of water for 

the test shall be two feet above the hydraulic gradient of the groundwater. 
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b. Should the requirement of two feet of water above the highest pipe subject any joint 

at the lower end of the test section to a differential head of greater than 11.5 feet, 

contractor shall apply testing methods discussed in Section 3.2 of this specification 

using a test pressure of 15 psi. 

 

C. Infiltration Testing 

 

1. Infiltration tests will be allowed only when the water table gauges determine the groundwater 

level to be two feet or more above the highest pipe of the section being tested. 

 

2. Infiltration test shall be made by measuring the quantity of water leaking into a section of 

pipeline. 

 

3. Measurement of the infiltration shall be by means of a calibrated weir constructed at the 

outlet of the section being tested. 

 

D. Allowable Leakage for Non-Pressure Pipelines 

 

The allowable leakage (exfiltration or infiltration) for non- pressure pipelines shall not exceed the 

following in gallons per twenty-four (24) hours per inch of diameter per 1000 feet of pipe: 

 

Type of Pipe  
Leakage 

Polyvinyl chloride with rubber joints 10 

Polyvinyl chloride with solvent-cemented joints 0 

Concrete with rubber joints 10 

Concrete with steel and rubber joints 10 

All piping inside structures  0 

 

Regardless of the above allowable leakage any spurting leaks detected shall be permanently stopped. 

 

 

 - END OF SECTION ï  
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SECTION 02618 

 

DUCTILE IRON PIPE  

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes requirements for centrifugally cast ductile iron pipe and fittings as indicated in 

accordance with the Contract Documents. 

 

1.2 REFERENCES 

 

A. Materials and installation shall be in accordance with the latest edition and revision of codes, 

standards and specifications from the following organizations, except where more stringent 

requirements have been specified herein: 

 

1. American National Standards Institute (ANSI) 

 

2. American Water Works Association (AWWA) 

 

3. American Society for Testing and Materials (ASTM) 

 

1.3 SUBMITTALS 

 

A. In addition to those submittals identified in the General Provisions, the following items shall be 

submitted: 

 

1. The manufacturer shall furnish statements that all of the specified tests have been made and 

the results thereof comply with the requirements of the specified standards. 

 

2. Pipe and joint details. 

 

3. Layout drawings for ductile iron pipe to be installed within structures showing the location 

including details of the support system, joint restraints, sleeves and appurtenances. 

 

PART 2 - PRODUCTS 

 

2.1 MATERIALS AND CONSTRUCTION 

 

A. Ductile Iron Pipe 

 

1. Ductile iron pipe and ductile iron fittings shall comply with the following standards: 
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       ANSI/AWWA 

 

Ductile Iron Pipe    C151   

Fittings      C110   

Joints-Mechanical and Push-On   C111   

Joints-Flanged     C115 

Cement Lining     C104   

Polyethylene Encasement   C105 

Compact Fittings    C153   

 

B. All shipments of material shall be tested in accordance with the provisions for testing in the 

applicable standards. 

 

2.2 ACCESSORIES 

 

A. Joints 

 

1. The type of joints for ductile iron pipe and fittings shall be as shown on the Contract 

Drawings. 

 

2. To insure electrical conductivity bronze wedges, jumpers or lead tipped gaskets shall be 

installed at each mechanical or push-on joint. 

 

a. Mechanical joints shall be assembled in accordance with the Notes on Method of 

Installation, AWWA C111, Appendix A. All bolts shall be tightened by means of 

torque wrenches such that the follower shall be brought up evenly.  If effective 

sealing is not obtained at the specified torques, the joint shall be disassembled, 

cleaned and reassembled. 

b. Push-on joints shall be assembled using lubricant furnished by the manufacturer.  

The joint shall be made by guiding the plain end into the bell until contact is made 

with the gasket and exerting sufficient force to drive the pipe home until penetration 

is made to the depth recommended by the manufacturer. 

c. Boltless Ball Joint Pipe shall be assembled in accordance with published 

manufacturer's recommendations. 

 

3. Flanged joints shall be assembled with through bolts of the size required for the pipe being 

installed.  Stud bolts shall be used only where shown or required.  Connecting flanges shall 

be in proper alignment and no external force shall be required or used to bring them together.  

Ductile iron pipe to be used with flanged joints shall be AWWA Thickness Class 53. 

 

a. Flanges for flanged joints shall be drilled for 125 psi pressure unless otherwise 

specified. 

 

1) Flange bolts and nuts shall be steel, ASTM A307, Grade B, and shall be 

cadmium plated unless otherwise indicated in the Contract Documents.  

Cadmium plating shall be a thickness of 0.0003 to 0.0005 inches. 

2) Flange bolts and nuts shall be stainless steel for buried or submerged 

locations. 
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3) Gaskets for flanged joint piping shall be full-faced, 1/8 inch thick rubber 

gaskets meeting requirements of  AWWA C111 for water and sewage 

application. 

4) Gaskets for other service shall be as specified. 

 

4. Grooved and shoulder type joints of the rigid design will not be allowed in lieu of flanged 

joints without the prior acceptance of the Engineer, except where specifically called for in 

the Contract Documents.  Grooved and shoulder type joints of the rigid design shall be in 

accordance with AWWA C606 and Table 5 for iron pipe. 

 

a. Bolts and nuts shall be cadmium plated steel.  Bolts and nuts shall be stainless steel 

for buried or submerged locations. 

b. Details of supports, anchors and couplings shall be submitted for review. 

 

 

2.3 COATING, PAINTING AND LINING 

 

A. Coating, painting and lining shall be as follows unless otherwise indicated in the Contract Document: 

 

1. Pipe installed in the ground, in exposed exterior locations, in contact with water or inside 

structures but not specified for painting: 

 

Interior:  Standard thickness cement lining with sealcoat unless otherwise 

specified. 

Exterior: None. 

 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION AND HANDLING  

 

A. Ductile iron pipe shall be installed in accordance with the applicable provisions of Section 02600 - 

PIPELINE INSTALLATION. 

 

B. All ductile iron pipe and fittings shall be handled with padded slings or other appropriate equipment. 

The use of cables, hooks or chains will not be permitted. 

 

3.2 FIELD TESTING AND CHLORINATION 

 

A. Perform hydrostatic and leakage tests in accordance with the applicable provisions of the Section 

02602 - LEAKAGE TESTS, at the test pressure specified or scheduled. 

 

 

 - END OF SECTION ï 
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SECTION 02831 

 

CHAIN LINK FENCE  

 

PART ONE - GENERAL 

 

A. SUMMARY 

 

1. This Section includes fence framework and fabric, complete with accessories, gates and related 

hardware, excavation for post footings, concrete for post footings as shown on the Contract 

Drawings. 

 

1.2 REFERENCES 

 

A. Materials and installation shall be in accordance with the latest revisions of the following codes, standards 

and specifications, except where more stringent requirements have been specified herein: 

  

1. American Society for Testing and Materials (ASTM) 

 

1.3 QUALITY ASSURANCE 

 

A. Installation: Company specializing in commercial quality fence products with at least five years experience. 

 

B. Fence framework, fabric and related accessories to be a complete system as specified herein. 

 

1.4 SUBMITTALS 

 

A. The contractor shall submit the following items related to Chain Link Fence: 

 

1. Shop Drawings: Include complete details of fence and gate construction, fence  

height, post spacing, dimensions and unit weights of framework and concrete footing details. 

 

2. Product Data: Manufacturerôs catalog information with material specifications. 

 

3. Samples:  Fence Framework: One piece of each size 12" long. 

     Fence Fabric: One piece 12" square 

 

4. Certification: Submit manufacturerôs affidavit stating compliance with all applicable provisions of 

ASTM specification specified herein. 
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PART TWO - PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. The following manufacturers are named to establish a standard of quality necessary for the Project. 

 

2.2 GENERAL 

 

A. All fabric, rails, posts, gates and bracing shall be as follows:  

 

1. Fabric:   96" 9 GA. Galvanized (2" mesh) CHAIN LINK FABRIC. 

 

2. Top Rail:   1ò O.D. SS-40 Pipe, 1.83 lbs. per foot.  Top rail 21' in length, joined with 1 sleeve. 

 

3. Line Post:   2ò O.D. SS-40 Pipe, 3.12 lbs. per foot.  Line posts set 10' on center maximum 

spacing.  Concrete footing: 10" diameter, 36"depth. 

 

4. Terminal Post:  3" O.D. SS-40 Pipe 3.37 lbs. per foot.  Concrete footing: 12" diameter, 36" depth. 

 

5. Bracing:   Terminal posts braced and trussed to the nearest line post with 1ò O.D. SS-40 Pipe 

and Truss Road & Truss Rod Tightener.  1ò O.D. SS-40 Pipe, 1.83 lbs. per foot, 

used for the bottom rail. 

 

6. Fittings:   Regular brace band & carriage bolt, pressed steel rail-end boulevard clamp, 45 Deg. 

pressed steel barb wire arm, pressed steel cap, 3/16" x 3/4" tension bar, regular 

tension band & carriage bolt. 

 

7. Tie Wire:   8ò 9 GA. aluminum tie wire & 6ò 9 GA. aluminum tie wire spaced 12" on center 

for line posts & 18" on center for rails. 

 

8. Post Footing: 4,000 psi concrete 

 

PART THREE - EXECUTION 

 

3.1 INSPECTION 

 

A. Contractor shall coordinate with all trades at site and examine site and report in writing to Engineer any 

conditions detrimental to the proper and timely completion of the work.  Clearing, grading and fence 

line layout and staking of terminals to be completed by Contractor before start of fence installation. 

 

B. Contractor shall receive reviewed Shop Drawings from Owner before starting installation. 

 

3.2 INSTALLATION  

 

A. Fence installation shall conform to requirements of ASTM F 567. 

 

B. Provide fence heights as shown on Contract Drawings. 
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C. Space line posts at intervals not to exceed manufacturerôs recommendations. 

 

D. Brace gate and terminal posts back to adjacent line posts with horizontal brace rails and diagonal truss 

rods. 

 

E. Install top rail through line post loop caps connecting sections with sleeves to form a continuous rail 

between terminal posts.  Fasten top rail to terminal posts. 

 

F. Stretch bottom tension wire between terminal posts 6" above grade and fasten to outside of line posts 

with tie wires. 

 

G. Pull fabric taut to provide a smooth uniform appearance, free from sag, with bottom selvage 2" above 

grade.  Fasten to terminal posts with tension bars threaded through mesh and secured with tension bands 

at maximum 15" intervals.  Tie to line posts and top rails with tie wires spaced at maximum 12" on 

posts and 24" on rails. Attach to bottom tension wire with hog rings at maximum 24" intervals. 

 

H. Anchor barbed wire to terminal extension arms, pull taut to remove all sag and firmly install in slots of 

line post extension arms. 

 

I. Install gates plumb, level and secure for full opening without interference.  Anchor center stops and 

keepers in concrete.  Adjust and lubricate hardware for smooth operation. 

 

J. Install nuts for fittings, bands and hardware bolts on inside of fence.  Peen ends of bolts or score threads 

to prevent removal. 

 

3.3 COMPLETION 

 

A. The area of installation shall be left neat and free on any debris caused by the erection of the fence.  

 

 

 

 

- END OF SECTION ï 
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SECTION 03100 

 

FORMWORK  

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes requirements for providing form materials, form ties, form coatings, design of 

formwork and form removal.  The Contractor shall be responsible for designing and constructing 

suitable and adequate falsework, centering and formwork. 

 

1.2 REFERENCES 

 

A. Materials and installation shall be in accordance with the latest edition and revision of codes, 

standards and specifications from the following organizations, except where more stringent 

requirements are specified herein: 

 

1. American Concrete Institute (ACI) 

 

2.  American Society for Testing and Materials (ASTM). 

 

1.3 SUBMITTALS 

 

Not Used 

 

PART 2 - PRODUCTS 

 

2.1 MATERIALS 

A. Forms for Class A Finish  

Forms for Class A finished surfaces shall be plywood panels conforming to APA PS 1, Grade B-B 

concrete form panels, Class I or II. Other form materials or liners may be used provided the 

smoothness and appearance of concrete produced will be equivalent to that produced by the 

plywood concrete form panels. Furnish in largest practicable sizes to minimize number of joints. 

Tolerances for the formwork and the resulting concrete surface shall be as specified ACI 347, 

Chapter 2, Part 2.4. 

 

B. Forms for plain-faced finish concrete shall be of plywood, steel or other approved material and shall 

be mortar tight.  Furnish in largest practicable sizes to minimize number of joints. 
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C. The forms and associated falsework shall be substantial and unyielding and shall be constructed so 

that the finished concrete will conform to the specified dimensions and contours.  Tolerances shall 

be as specified in ACI Manual of Concrete Practice ACI 347, Chapter 2, part 2.4.  Form surfaces 

shall be smooth and free from holes, dents, sags or other irregularities.  Forms shall be coated with a 

nonstaining form oil before being set into place.  Care shall be taken to avoid splashing oil on 

reinforcing steel or existing concrete. 

 

D. Metal ties or anchorages within the forms shall be equipped with cones, she-bolts or other devices 

that permit their removal to a depth of at least one-inch without injury to the concrete. Ties designed 

to break off below the surface of the concrete shall not be used without cones. All internal form 

support steel shall be positioned to provide minimum clearances as shown on the drawings. 

 

E. Form joint Tape: Compressible foam tape, pressure sensitive, AAMA 810.1, minimum ¼ inch thick. 

 

F. Form Joint Sealant: Elastomeric sealant complying with ASTM C920, Type M or S, Grade NS, that 

adheres to form joint substrates. 

 

G. Sealer: Penetrating, clear polyurethane wood form sealer formulated to reduce absorption of bleed 

water and prevent migration from wood of set-retarding materials. 

PART 3 - EXECUTION 

 

3.1 PREPARATIONS OF FORMS AND SUBGRADE 

 

A. Forms shall be filleted at all sharp corners.  All edges that will be exposed to view when the structure 

is completed shall be chamfered, unless finished with molding tools. 

 

B. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  Provide 

crush or wrecking plates where stripping may damage cast-in-place surfaces.  Kerf wood rustications, 

keyways, reglets, recesses, and the like for easy removal. 

 

1. Do not use rust-stained, steel form-facing material. 

 

C. Prior to placement of concrete, the forms and subgrade shall be free of chips, sawdust, debris, ice, 

snow, extraneous oil, mortar, or other harmful substances or coatings.  Any oil on the reinforcing 

steel or other surfaces that are required to be bonded to the concrete shall be removed.  Rock surfaces 

shall be cleaned by air-water cutting, wet sandblasting or wire brush scrubbing, as necessary, and all 

exposed rock surfaces shall be kept in a wetted condition from the time of exposure continuously 

through the time of placement of concrete.  The method used for continuous wetting shall employ 

clean water free from injurious amounts of deleterious materials and shall be subject to review by 

the Engineer. 

 

D. Seal form joints and penetrations at form ties with form joint tape or form joint sealant to prevent 

mortar leaks. 

 

E. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 

maintain proper alignment. 
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F. Coat contact surfaces with form-release agent, according to manufacturerôs written instructions, prior 

to placing steel reinforcement. 

 

G. Forms shall be inspected by the Engineer prior to concreting.   Notice shall be given twenty-four (24) 

hours in advance of the concrete placement so that inspection can be scheduled.  No concreting shall 

be done in the absence of the Engineer without written permission of the Engineer. 

 

3.2 REMOVAL OF FORMS 

 

A. Forms shall be removed only when the Engineer is present and shall not be removed without his 

approval.  Forms shall be removed in such a way as to prevent damage to the concrete. Supports shall 

be removed in a manner that will permit the concrete to take the stresses due to its own weight 

uniformly and gradually.  The safety and appearance of the structures shall be the sole responsibility 

of the Contractor. 

 

B. Forms shall not be removed prior to the expiration of the following minimum time intervals after 

placement of the concrete, exclusive of days when the minimum temperature of air adjacent to the 

concrete is below 40o F. 

 

Structure   Time 

 

Footings and Slabs   3 days 

Walls   7 days 

Dam Sections  7 days 

 

 - END OF SECTION ï 
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SECTION 03150 

 

FUSEGATE WATERTIGHTNESS SYSTEM  

 

PART 1 - GENERAL 

 

1.1 DESCRIPTION 

 

The work of this Section shall include the furnishing of all materials, labor, equipment, incidentals, and all else 

necessary for the Fusegate watertightness system. 

 

1.2 REFERENCES 

 

The publications listed below form a part of this specification to the extent referenced. The publications are 

referred to within the text by the basic designation only. 

 

ASTM INTERNATIONAL (ASTM) 

 

ASTM A 276  (2008a) Standard Specification for Stainless Steel Bars and Shapes 

 

ASTM D 1149  (2007) Standard Test Method for Rubber Deterioration - Surface Ozone 

Cracking in a Chamber 

 

ASTM D 2240  (2005) Standard Test Method for Rubber Property - Durometer Hardness 

 

ASTM D 297  (1993; R 2006) Rubber Products - Chemical Analysis 

 

ASTM D 412  (2006ae2) Standard Test Methods for Vulcanized Rubber and Thermoplastic 

Elastomers - Tension 

 

ASTM D 624  (2000; R 2007) Tear Strength of Conventional Vulcanized Rubber and 

Thermoplastic Elastomers 

 

1.3 SUBMITTALS 

 

Submit the following items. 

 

A. Shop Drawings and fabrication drawings provided by the manufacturer or prepared by the Contractor. 

 

1) Rubber Seals 

 

2) All fixing plates 

 

3) Anchor Bolts and related hardware 
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B. Product Data and Manufacturerôs literature including safety data sheets. 

 

Manufacturer's literature, including safety data sheets, for preformed fillers and the lubricants used in 

their installation; field-molded sealants and primers (when required by sealant manufacturer); and 

preformed compression seals. Manufacturer's recommended instructions for installing preformed fillers, 

field-molded sealants; and preformed compression seals. 

 

1) Rubber Seals 

 

2) Sealant 

 

C. Samples or Specimens identified to indicate manufacturer, type of material, size, quantity of material, 

and shipment or lot represented. Each sample shall be a piece not less than 12 inch long. One splice 

sample of each size and type for every 50 splices made in the factory and every 10 splices made at the 

job site. The splice samples shall be made using straight run pieces with the splice located at the mid-

length of the sample and finished as required for the installed waterstop. The total length of each splice 

shall be not less than 12 inches long. 

 

1) Rubber Seals 

 

D. Certificates of compliance stating that the joint filler and sealant materials conform to the requirements 

specified. 

 

1) Rubber Seals 

 

2) Sealant 

 

1.4 DELIVERY, STORAGE, AND HANDLING 

 

Protect material delivered and placed in storage off the ground from moisture, dirt, and other contaminants. 

Deliver sealants in the manufacturer's original unopened containers. Sealants whose shelf life has expired shall 

be removed from the site. 

 

 

PART 2 - PRODUCTS 

 

2.1 SEALANT 

 

Joint sealant shall be the following: 

 

A. Kent Rotabond 2000, TVM Bull Seal, Bostik 940, or Approved Equivalent of an MS-Polymer Adhesive 

and Sealant. 

 

2.2 RUBBER SEAL 

 

Watertightness seals shall be manufactured from virgin material; reclaimed material is not acceptable. The seals 

shall be manufactured from EPDM or Neoprene with the following properties: 

 

A. Durometer Hardness, ASTM D 2240: 55 to 65 
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B. Tensile Strength, ASTM D 412: 2250 psi minimum 

 

C. Thickness Tolerance, ASTM D 412: plus or minus 2 percent 

 

D. Specific Gravity, ASTM D 297: 10, plus or minus 0.05 

 

E. Tensile Strength at 300 percent Elongation ASTM D 412: 600 psi minimum 

 

F. Compression set, 22 hours, ASTM D 395: 25% of original deflection 

 

G. Elongation, ASTM D 412: 300 percent minimum 

 

H. Tear Resistance, Die C, ASTM D 624: 180 pound force per inch minimum 

 

I. Ozone resistance, ASTM D 1149: No cracks, 7 days, - 50 pphm - 100 degrees F, 20 percent elongation 

 

2.3 ANCHOR BOLTS 

 

A. Anchor Bolts, washers, and nuts for seal system shall be stainless steel Type 304 conforming to ASTM 

A 276. Provide anchors of the diameter, embedment, and spacing shown on the Contract Drawings. 

 

B. Epoxy-Resin Grout adhesive system shall be produced by a manufacturer of epoxy anchor systems, 

equivalent to strengths obtained with by the following: 

 

1) Simpson Epoxy-Tie Adhesive system, by Simpson Stong-Tie Anchor Systems, Columbus, Ohio  

 

2) Hilti HSE 2421 Epoxy Adhesive Anchors, by Hilti North America 

 

3) Ramset/Red Head C6 Epoxy Adhesive, by ITW Ramset/Red Head 

 

 

PART 3 - EXECUTION 

 

3.1 JOINTS 

 

Install joints at locations indicated and as authorized. 

 

A. Fusegate Base 

 

The joint between the supporting slab and the Fusegate base shall be coated with a material to prevent 

bond between the slab and the Fusegate base. 

 

3.2 SEALS, INSTALLATION, AND SPLICES 

 

Install seals at the locations shown to form a continuous water-tight diaphragm. Make adequate provision to 

support and completely protect the seals during the progress of the work. Any seal punctured or damaged shall 

be repaired or replaced. Splices shall be made using approved equipment and procedures. Seals and sealant 

materials are to be installed once the Fusegates are in their final location on the spillway sill. Install at 
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temperatures recommended by the sealant manufacturer. 

 

A. Non-Metallic Seal 

 

Fittings shall be shop made using a machine specifically designed to mechanically weld the seal. A miter 

guide, proper fixturing (profile dependant), and portable power saw shall be used to miter cut the ends to 

be joined to ensure good alignment and contact between joined surfaces. The splicing of straight lengths 

shall be done by squaring the ends to be joined. Continuity of the characteristic features of the cross 

section of the seal (ribs, tabular center axis, protrusions, etc.) shall be maintained across the splice. 

 

1) Rubber Seal 

 

Splices shall be vulcanized or shall be made using cold bond adhesive as recommended by the 

manufacturer. 

 

2) Quality Assurance 

 

Seal splicing defects which are unacceptable include, but are not limited to the following: 

 

a. Tensile strength less than 80 percent of parent section. 

 

b. Free lap joints. 

 

c. Misalignment greater than 1/16 inch. 

 

d. Misalignment which reduces seal cross section more than 15 percent. 

 

e. Bend failure at joint deeper than 1/16 inch or 15 percent of material thickness. 

 

f. Visible porosity in the weld area, including pin holes. 

 

g. Charred or burnt material. 

 

h. Bubbles or inadequate bonding. 

 

i. Visible signs of splice separation when cooled splice is bent by hand at a sharp angle. 

 

 

- END OF SECTION ï 
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SECTION 03200 

 

STEEL REINFORCEMENT  

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes requirements for furnishing and placing steel reinforcement for concrete. 

 

1.2 REFERENCES 

 

A. Materials and installation shall be in accordance with the latest revisions of the following codes, 

standards and specifications, except where more stringent requirements are specified herein: 

 

1. American Concrete Institute (ACI) 

 

a. ACI 315 Manual of Standard Practice for Detailing Reinforced Concrete Structures 

 

b. ACI 318  Building Code Requirements for Reinforced Concrete 

 

2. American Society for Testing and Materials (ASTM) 

 

a. ASTM A615  Grade 60 Steel Reinforcement for Concrete  

 

3. Concrete Reinforcement Steel Institute (CRSI) 

 

a. CRSI-59  Recommended Practice for Placing Reinforcing Bar 

 

b. CRSI-63  Recommended Practice for Placing Bar Supports 

 

1.3 DELIVERY AND STORAGE 

 

A. All reinforcing bars shall be delivered to the job site cut to exact length, bent, securely bundled and 

tagged with metal tags corresponding to the bar schedules and diagrams. 

 

B. All bars shall be stored off the ground a minimum height of six (6) inches and protected from 

mechanical injury, surface deterioration and moisture. 

 

1.4 SUBMITTALS 

 

A. All bar schedules required to accomplish the fabrication and placement of reinforcement shall be 

approved by the Contractor.  Prior to placement of reinforcement, the Contractor shall furnish four 

(4) copies of any such lists or diagrams to the Engineer. The shop drawings shall also include the 

dimension for the geometry of the structure and shall also indicate the clear cover required as noted 

or by ACI standards.  The final acceptance of the reinforcement will be based on the field installation 

of the bars which will be inspection by the resident engineer.  
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PART 2 - PRODUCTS 

 

2.1 MATERIALS 

 

A. Steel reinforcement for concrete shall be deformed bars of new billet steel conforming to ASTM A 

615, Grade 60.   

 

2.2 FABRICATION 

 

A. All details for fabrication shall conform to the Manual of Standard Practice for Detailing Reinforced 

Concrete Structures, ACI 315, and in accordance with details shown on the drawings.  When bending 

is required, it shall be done accurately without the use of heat, and bars having cracks, kinks, or splits 

at the bends shall be rejected.  All hooks and bends shall be in conformance with ACI Standard 318.  

Splicing of steel shall be as specified in ACI Standard 318. 

 

PART 3 - EXECUTION 

 

3.1 PREPARATION AND PLACEMENT 

 

A. Before reinforcement is placed, the surfaces of the bars, fabric or any metal supports shall be cleaned 

to remove any loose, flaky rust, mill scale, oil, grease or other coatings or foreign substances. After 

placement, the reinforcement shall be maintained in a clean condition until it is completely embedded 

in the concrete.  Reinforcing accessories, bar supports, chairs, spacers, etc. shall be in accordance 

with ACI 315. 

 

B. When placed in the work, all steel shall be free from loose rust, scale, grease, oil, dirt, or other 

materials which impair the bond with concrete. 

 

C. If concreting is delayed for more than five consecutive calendar days after reinforcing is placed in 

position, it shall be protected by covering with canvas, polyethelene sheeting or other satisfactory 

covering.  Any bars or fabric having loose scaly rust shall be cleaned before concrete is placed. 

 

D. All placement of steel reinforcing bars and supports shall conform to the Recommended Practice for 

Placing Reinforcing Bars, CRSI 59; and the Recommended Practice for Placing Bar Supports, CRSI 

63.  Reinforcement shall be accurately placed and secured in position in a manner that will prevent 

its displacement during the placement of concrete.  Tack welding of bars will not be permitted.  Metal 

chairs, metal hangers, metal spacers and concrete chairs shall be used to support the reinforcement.  

Metal hangers, spacers and ties shall be placed in such a manner that they will not be exposed in the 

finished concrete surface.  The legs of metal chairs that will be exposed at the lower face of slabs or 

beams shall be galvanized.  Precast concrete chairs shall be manufactured of the same class of 

concrete as that specified for the structure and shall have tie wires securely anchored in the chair or 

a V-shaped groove at least 3/4-inch in depth molded into the upper surface to receive the steel bar at 

the point of support.  Precast concrete chairs shall be moist at the time concrete is placed.  

Reinforcement shall not be placed until the prepared site has been inspected and approved by the 

Engineer.  Concrete protection for reinforcement shall be as shown on the drawings. 

 

 - END OF SECTION - 
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SECTION 03300 

 

CAST-IN-PLACE CONCRETE  

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

A. This Section includes the requirements for furnishing, placing, finishing, and curing Portland cement 

concrete cast-in place concrete and all related and incidental work as required to construct the 

structures as shown on the Contract Drawings. Concrete shall conform to the requirements of the 

American Concrete Institute Manual of Concrete Practice and these specifications. Where there is a 

conflict, these Specifications shall govern. 

B. Notice to the Contractor: there are three classes of concrete for this project; Class 1 Concrete, Class 

2 Concrete, and Lean Concrete Fill. Class 2 Concrete is for the east and west spillway piers and the 

spillway overlay; Class 1 Concrete is for all other concrete work (unless noted otherwise). Lean 

Concrete Fill shall be used where indicated on the Contract Drawings. 

 

1.2 REFERENCES 

 

A. Materials, production, transport and installation shall be in accordance with the latest revisions of the 

following codes, standards and specifications, except where more stringent requirements are 

specified herein: 

 

1. American Concrete Institute (ACI) 

 

a. ACI 211  Recommended Practice for Selecting Proportions for Concrete 

 

b. ACI 305 Recommended Practice for Hot Weather Concreting 

 

c. ACI 306 Recommended Practice for Cold Weather Concreting 

 

2. American Society for Testing and Materials (ASTM) 

 

a. ASTM C31 Practice for Making and Curing Concrete Test Specimens in the 

Field 

b. ASTM C33  Specification for Concrete Aggregates 

c. ASTM C39 Test Method for Compressive Strength of Cylindrical Concrete 

Specimens 

d. ASTM C94 Specification for Ready-Mixed Concrete 

 

e. ASTM C138 Test Method for Unit Weight, Yield, and Air Content (Gravimetric) 

of Concrete 

 

f. ASTM C143 Test Method for Slump of Hydraulic Cement Concrete 
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g. ASTM C150 Specification for Portland Cement 

 

h. ASTM C172 Practice for Sampling Freshly Mixed Concrete 

 

i. ASTM C231 Test Method for Air Content of Freshly Mixed Concrete by the 

Pressure Method 

 

j. ASTM C260 Specification for Air-Entraining Admixtures for Concrete 

 

k. ASTM C289 Potential Reactivity of Aggregates (Chemical Method) 

 

l. ASTM C309 Specification for Liquid Membrane-Forming Compounds for 

Curing Concrete 

 

m. ASTM C494 Specification for Chemical Admixtures for Concrete 

 

n. ASTM C1752 Specification for Preformed Sponge Rubber and Cork Expansion 

Joint Fillers for Concrete Paving and Structural Construction 

 

o. ASTM E329 Specification for Agencies Engaged in the Testing and/or 

Inspection of Materials Used in Construction 

3. Concrete Reinforcing Steel Institute (CRSI) - Manual of Standard Practice 

4. Concrete Plant Manufacturerôs Bureau (CPMB) - ñConcrete Plant Standards of the Plant 

Manufacturers Bureau.ò 

5. National Ready Mix Concrete Manufacturerôs Association (NRCMA) - Quality Control 

Manual, Section 3. 

6. New York State Department of Transportation ï ñStandard Specifications (US Customary 

Units), Construction and Materialsò 

 

1.3 QUALIFICATIONS & TESTING 

A. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products 

complying with ASTM C94 requirements for production facilities and equipment and the Concrete 

Plant Manufacturerôs Bureau (CPMB ñConcrete Plant Standards of the Plant Manufacturers Bureau.ò 

1. Manufacturer must be certified according to the National Ready Mixed Concrete 

Association's Certification of Ready Mixed Concrete Production Facilities. 

B. Testing Laboratory Qualifications: An independent testing laboratory, acceptable to authorities 

having jurisdiction, qualified according to ASTM C1077 and ASTM E329 to conduct the testing 

indicated, as documented according to ASTM E548. The testing laboratory shall have been inspected 

within the last 2 ½ years by the Cement and Concrete Reference Laboratory (CCRL) jointly 

sponsored by ASTM and the National Institute of Standards and Technology for testing concrete 

aggregates and for the preparation and testing of concrete trial batches with or without admixtures. 

The laboratory shall provide documentation indicating how any deficiencies in the latest CCRL 

inspection report have been corrected. 
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C. All concrete mixes shall be designed using the minimum water possible subject to workability  

D. When conditions are such that the temperature of the concrete at the time of placement is consistently 

above 75o F, the Engineer may direct the Contractor to use a water reducing, set-retarding admixture. 

The cement content shall be the same as that required in the mix without the admixture. 

E. In general, concrete and aggregates will be tested in accordance with the most recent issues of the 

procedures listed in ASTM C33 - Concrete Aggregates and ASTM C94 - Ready-Mixed Concrete. 

F. The Contractor shall be responsible for initial mix designs and related testing to the mix designs. 

Costs for this testing shall be the Contractorôs responsibility. 

G. All materials used in the work shall be subject to inspection and tests at the batch plant and at the job 

site. 

H. The Contractor shall plan its operations to allow adequate time for all required testing and inspection. 

The Contractor shall provide facilities necessary to obtain and handle representative samples of 

materials to be tested and furnish all necessary cooperation and assistance as requested by the 

Engineer. 

I. The Engineer or the testing laboratory may reject concrete batches for high slump, uncontrolled air 

entrainment, poorly mixed concrete, or delays. 

J. During the progress of the work, a set of six (6) 6"x12" cylinders will be made by the independent 

testing agency retained by the Contractor for each 50 yards of concrete placed or fraction thereof, 

with at least one set made for each day's placement of concrete. For each set of six (6) cylinders, two 

(2) will be tested at seven days, two (2) will be tested at 28 days, and two (2) will be held in reserve. 

In the case of questionable or unsatisfactory test results, the remaining cylinders will be tested as 

directed by the Engineer. 

K. Each cylinder will be properly labeled with an identifying mark. Report forms will indicate the mix 

proportions, air content, water content, slump, batching time, placing time, and an adequate 

description of the location in the structure where the concrete was placed. The making and curing of 

test cylinders will be in accordance with ASTM C31. Cylinders will be tested in accordance with 

ASTM C39. 

L. Slump and air content tests will be made of each batch and/or as frequently as directed as each truck 

arrives at the placement location. Tests will be made in accordance with requirements of ASTM 

C143. 

M. The Engineer shall have free entry to the plant and equipment furnishing concrete under the contract. 

Proper facilities shall be provided for the Engineer to inspect materials, equipment and processes and 

to obtain samples of the concrete. All tests and inspections will be conducted so as not to interfere 

unnecessarily with the manufacture and delivery of the concrete. 

N. The Contractor shall be responsible for fabricating and testing all cylinders and performing all slump 

and air content testing. 
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1.4 SUBMITTALS 

A. The Contractor shall be responsible for the design of the concrete mixtures. At least thirty (30) days 

prior to any placement of concrete the Contractor shall furnish the Engineer with a statement of the 

materials and mix proportions (including admixtures and pozzolans) it intends to use for the specified 

class of concrete. The statement shall include evidence satisfactory to the Engineer that the materials 

and proportions selected will produce concrete of the quality, consistency, and strength specified. 

The statement shall include results of mix designs and laboratory tests including: 

 

Á Mix Designation and Identification 

Á Mix Proportions Based on SSD Aggregates and 1 cy 

Á Moisture Content of the Aggregates as used in trials and corrections for the 

aggregate weights used 

Á Specific Gravity and Absorption of the aggregates 

Á Admixture Source and Dosage 

Á Yield and Wet Unit Weight 

Á Strength Results and Unit Weights of Cylinders 

Á Strength Requirements - Both the design strength and the required average strength 

with the applicable ASTM C 94 overdesign factor 

Á Cement Source 

Á Aggregate Source and Gradation 

Á Mix Temperature 

Á Slump - Design and Actual 

Á Air Content - Design and Actual 

Á For mixes with a high-range water reducer present, the slump and air content at 15 

to 20-minute time increments for a duration of 90 minutes 

B. When ready-mixed concrete is furnished, the Contractor shall provide the Engineer with the name of 

the concrete supplier proposed and the location of the plant or plants at which the concrete will be 

batched. The Contractor shall also furnish the Engineer, a statement-of-delivery ticket showing the 

time of loading, the revolution counter reading at the time of loading, and the quantities of materials 

used for each load of concrete. 

C. The Contractor is responsible for all field testing of cast-in-place concrete required by this 

Specification. The Contractor shall submit to the Engineer thirty (30) days in advance of concrete 

placement, the name of the independent laboratory it intends to use for the field testing. 

D. For tremie placement of concrete, the Contractor shall submit technical literature for equipment and 

methods proposed for use in placing concrete. The submittal shall include pumping or conveying 

equipment type, size and material for pipe, valve characteristics, and the maximum length and height 

concrete will be pumped. No adjustments shall be made to the mixture design to facilitate pumping. 

 

1.5 ALLOWABLE TOLERANCES 

A. The fineness modulus of the fine aggregate shall be not less than 2.3 or more than 3.1, nor vary by 

more than 0.20 from the value assumed in selecting proportions of the concrete. If this value is 

exceeded, the fine aggregate is rejected unless suitable adjustments are made in proportions of the 

fine and coarse aggregate. 
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B. The consistency of the concrete shall be such as to allow it to be worked into place without 

segregation or excessive latency. 

C. The quantities of cement and aggregates in each batch of concrete, as indicated by the scales, shall 

be within the following percentages of the required batch weights: 

Cement - plus or minus one percent 

Aggregates - plus or minus two percent 

 

1.6 STORAGE, HANDLING AND DELIVERY 

A. Cement shall be stored in such a manner as to be protected from weather, dampness, or other 

destructive agents. Cement that is partially hydrated or otherwise damaged will be rejected. 

B. Aggregates shall be stored or stockpiled in such a manner that separation of coarse and fine particles 

of each size will be avoided and that various sizes will not become intermixed before proportioning. 

Methods of handling and transporting aggregates shall be such as to avoid contamination, excessive 

breakage, segregation, or degradation. 

C. All curing compounds shall be delivered to the site of the work in the original container bearing the 

name of the manufacturer and the brand name. The compound shall be stored in a manner to prevent 

damage to the containers and to protect water-emulsion types from freezing. 

 D. Admixtures shall be prevented from freezing. 

 

PART 2 - PRODUCTS 

 

2.1  MATERIALS 

A. Portland cement shall be Type IA or Type IIA and conform to the requirements of ASTM C150, 

including the false set requirements. The cement shall be approved by the Engineer prior to its 

purchase and use, and brands not specifically approved shall not be used. The cement used must be 

a low alkali type cement. Cement used throughout the work shall be uniform in color.  

B. Fly ash when used as a supplementary cementing material, shall meet the requirements of ASTM C 

618 Class F, and conform to NYSDOT Approved List 160. 

1. The loss on ignition shall be a maximum of 4% 

2. The maximum percent of sulfur trioxide (SO3) shall be 4.0. 

C. Slag cement when used, shall meet the requirements of ASTM C 989, Grade 100 or higher and 

conform to NYSDOT list 180. 

D. Curing compound shall be Type I meeting the requirements of ASTM C309. 

E. Air -entraining admixture shall comply with ASTM C260 and shall be certified by manufacturer to 

be compatible with other admixtures. 
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F. Water used in mixing or curing concrete shall be fresh, clean and free from injurious amounts of oil, 

salt, acid, alkali, organic matter, or other deleterious substances.  Water drawn from the lake 

reservoir will not be permitted. 

G. Water reducers and/or high range water reducers shall conform to ASTM C 494. Where a high range 

water reducer is specified it shall conform to the requirements for Type F or Type G admixtures and 

be on the NYSDOT Approved List 140 or conform to ASTM C 1017, Type II. Where a water reducer 

is specified it shall conform to the requirements for Type A, Type D, Type F, or Type G. The type 

selected shall be determined by the Contractor based on placing conditions and mix design. 

H. Provide anti-washout admixtures for underwater placement with a proven record of performance and 

compatible with the chosen cement. 

I. Concrete shall conform to the following requirements: 

1. The Contractor shall provide mix designs and production concrete conforming to ASTM 

C94, (including the applicable overdesign factor of Table 4 for limiting the probability of 

Tests Falling Below the Specified Strength, fôc to one out of every ten tests). The mixes shall 

conform to the general guidance listed below for each specific use. 

2. Strength Requirements are for 28 days of age. The Contractor shall be responsible to evaluate 

construction loads and to control its operations so that the structure is not overloaded or 

damaged. 

3. Concrete shall be consistent from batch to batch. Rejected concrete shall not be remixed, re-

tempered with water, or stiffened with additional cement in order to be salvaged for use in 

the work. 

4. The requirements for structural concrete are as follows: 

 

Specified Design Strength @ 28days: 

 Class 1 Concrete     4,500 psi 

 Class 2 Concrete     4,000 psi 

 Lean Concrete Fill     2,000 psi 

Slump (before addition of High Range Water Reducer):  1ò to 3ò +/- 0.5% 

Slump (after addition of High Range Water Reducer):  7.5ò absolute max 

Air:         6% +/- 1 % 

High Range Water Reducer:     Required 

Max. Water/Cementitious Materials Ratio: 

Class 1 Concrete     0.45 
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Class 2 Concrete     0.40 

Lean Concrete Fill     0.65 

Max. Fly Ash Content (by weight replacement of cement): 20% 

J. Aggregates shall conform to the requirements of ASTM C33 with ACI Standard Gradation as 

follows: 

1. Fine Aggregate 

 

SCREEN SIZE OR 

NUMBER 

PERCENT FINER 

3/8 inch 100 

No. 4 95-100 

No. 8 80-100 

No. 16 50-85 

No. 30 25-60 

No. 50 10-30 

No. 100 2-10 

No. 200 0-3 

The fine aggregate shall have not more than 45 percent passing any sieve and retained on the 

next consecutive sieve. The fineness modulus shall be not less than 2.3 nor more than 3.1. 

2. Coarse Aggregates 

Coarse aggregates shall be free of clay, mud, loam, foreign matter, and fine materials is 

acceptable for use as coarse aggregate. 

Coarse Aggregate Size: Maximum size of coarse aggregate shall not exceed the following 

requirements. 

a. One-fifth narrowest dimension between sides of forms within which concrete is to 

be cast. 

b. Three-fourths of the minimum clear spacing between reinforcing bars or between 

reinforcing bars and forms. 

c. One-third the slab thickness for unreinforced slabs. 

d. Maximum aggregate size for Class 1 Concrete and Lean Concrete Fill: 1 ½ inches 

e. Maximum aggregate size for Class 2 Concrete: 2 ½ inches 

The Contractor may select from the following Standard Gradations: 

a. Coarse aggregate for Class 2 Concrete 
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               Screen Size or Number                      Percent Finer by Weight   

 

                        ASTM 24 ATM 3 

                        2 1/2 - inch              90 ï 100           100 

                           2 - inch       --        90 ï 100 

                        1 1/2 - inch    25 ï 60         35 - 70 

                           1 - inch       --          0 - 15 

                          3/4 - inch     0 ï 10             -- 

                          1/2 - inch     0 ï 5             0 - 5 

                          3/8 - inch       --             --  

                             No. 4        --                   -- 

                             No. 8        --             --  

b. Coarse aggregate for other concrete 

               Screen Size or Number                         Percent Finer by Weight   

 

             ATM 56        ASTM 57       ASTM 67 

                        2 - inch       --                --           -- 

                     1 1/2 - inch     100              100           -- 

                        1 - inch   90-100            95-10         100 

                       3/4 - inch    40-85                --       90-100 

                       1/2 - inch    10-40            25-60           -- 

                       3/8 - inch     0-15    --        25-55  

                          No. 4      0-5        0-10         0-10 

                          No. 8       --  0-5           0-5  
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2.2 RELATED MATERIALS AND CONSTRUCTION 

A. Formwork shall be in accordance with Section 03100 ï FORMWORK. 

B. Steel Reinforcing shall be in accordance with Section 03200 ï STEEL REINFORCEMENT. 

C. Waterstops shall be in accordance with Section 07110 ï WATERSTOP. 

D. Joint sealants for all concrete joints shall be in accordance with Section 07130 ï JOINT SEALANTS. 

E. Absorptive cover shall consist of burlap cloth made from jute or kenaf, weighing approximately 9 

oz. per sq. yd., complying with AASHTO M182, Class 2. 

F. Moisture-retaining cover shall be one of the following, complying with ASTM C171. 

1. Waterproof paper 

2. Polyethylene film 

3. Polyethylene-coated burlap. 

G. Liquid-type membrane-forming curing compound shall comply with ASTM C309, Type I, Class A. 

Moisture loss not more than 0.55 kg/sq. meter when applied at 200 sq. ft./gal. 

H. Water-based acrylic membrane curing compound shall comply with ASTM C309, Type I, Class B. 

I. Provide material that has a maximum volatile organic compound (VOC) rating of 350 g/L. 

J. Evaporation control shall consist of monomolecular film-forming compound applied to exposed 

concrete slab surfaces for temporary protection from rapid moisture loss. 

K. Bonding agent shall be epoxy base adhesive meeting ASTM C881, as a two-component material 

suitable for use on dry or damp surfaces. Provide material type, grade, and class to suit Project 

requirements. Bonding agent shall be Sikadur 32, Hi-Mod LPL by the Sika Corporation, or approved 

equal. 

 

2.3 EQUIPMENT 

A. Scales for weighing aggregates and cement shall be beam type or springless dial type. They shall be 

accurate within one percent under operating conditions. All exposed fulcrums, clevises, and similar 

working parts of scale shall be kept clean. 

B. Measuring tanks for mixing water shall be of adequate capacity to furnish the maximum amount of 

mixing water required per batch. Measuring tanks shall be equipped with outside taps and valves to 

provide for checking their calibration unless other means are provided to readily and accurately 

determine the amount of water in the tank. 

C. Mixers shall be capable of thoroughly mixing the concrete ingredients into a uniform mass within 

the specified mixing time and of discharging the mix without segregation. Each mixer or agitator 

shall bear a manufacturer's rating plate indicating the rated capacity and recommended speeds of 

rotation, and shall be operated in accordance with these recommendations. 



 

  

County of Orange, New York 

Department of General Services 
PO Box 218, 255-275 Main Street 

Goshen, New York 10924 

Page 130 

RFB-OC007-18 Rehabilitation of Beaver Dam Lake Dam 

 

DGS RFB A8 Minor Closed  (12/14) 

D. Truck mixers and agitators shall be equipped with revolution counters by which the number of 

revolutions of the drum or blades may be readily verified. 

 

PART 3 - EXECUTION 

 

3.1 MATERIAL MEASUREMENTS 

A. Cement shall be measured by weight. When cement is measured by weight, it shall be weighed on a 

scale separate from that used for other materials, and in a hopper entirely free and independent of the 

hopper used for weighing the aggregates. When cement is measured in bags, no fraction of a bag 

shall be used unless weighed. 

B. Aggregates shall be measured by weight. Mix proportions shall be based on saturated, surface-dry 

weights. The batch weight of each aggregate shall be the required saturated, surface-dry weight plus 

the weight of surface moisture it contains. 

C. Mixing water shall consist of water added to the batch, ice added to the batch (if used), water 

occurring as surface moisture on the aggregates, and water introduced in the form of admixtures. The 

added water shall be measured by weight or volume to an accuracy of one percent of the required 

total mixing water. Added ice shall be measured by weight. Wash water shall not be used as a portion 

of the mixing water for succeeding batches. 

D. Dry admixtures shall be measured by weight, and paste or liquid admixtures by weight or volume, 

within a limit of accuracy of three percent. 

 

3.2 MIXING  

A. Concrete may be furnished by batch mixing at the site of the work or by ready-mix methods. Batch 

plants shall conform to the requirements of the applicable State DOT specifications for automatic 

proportioning equipment and as specified herein, and shall be previously approved by the State 

Department of Transportation. 

B. Mixers shall be capable of thoroughly mixing the concrete ingredients into a uniform mass within 

the specified mixing time and of discharging the mix without segregation. Each mixer or agitator 

shall bear a manufacturer's rating plate indicating the rated capacity and recommended speeds of 

rotation, and shall be operated in accordance with these recommendations. 

C. Concrete shall be uniform and thoroughly mixed when delivered to the work. Variations in slump of 

more than one inch within a batch will be considered evidence of inadequate mixing, and shall be 

corrected by changing batching procedures, increasing mixing time, changing mixers, or other 

means. Mixing time shall be within the limits specified below unless the Contractor demonstrates by 

mixer performance tests that adequate uniformity is obtained by different mixing times. For this 

purpose, the testing program and uniformity requirements shall be as specified in ASTM C94. 

D. NO MIXING WATER IN EXCESS OF THE AMOUNT CALLED FOR BY THE JOB MIX SHALL 

BE ADDED TO THE CONCRETE DURING MIXING, HAULING, OR AFTER ARRIVAL AT 

THE DELIVERY POINT: SUCH CONCRETE WILL BE REJECTED. 
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E. NO MIXING WATER SHALL BE ADDED TO THE CONCRETE AT ANY POINT AFTER THE 

INITIAL BATCHING OF THE CONCRETE. If the measured slump is too stiff and outside 

allowable tolerance to the specified slump range, the Engineer may permit the use of a plasticizing 

admixture to bring concrete slump within the specified range. 

F. For concrete mixed at the site of the work with stationary construction mixers, the time of mixing 

after all cement and aggregates are in the mixer drum shall be not less than one and one half minutes. 

The batch shall be so charged into the mixer that some water will enter in advance of the cement and 

aggregates, and all mixing water shall be introduced into the drum before one-fourth of the mixing 

time has elapsed. Controls shall be provided to insure the batch cannot be discharged until the 

required mixing time has elapsed. 

G. When ready-mixed concrete is furnished, the Contractor shall advise the Engineer of the name of the 

concrete supplier proposed and the location of the plant or plants at which the concrete will be 

batched. The Contractor shall also furnish the Engineer, a statement-of-delivery ticket showing the 

time of loading, the revolution counter reading at the time of loading, and the quantities of materials 

used for each load of concrete. 

H. When concrete is mixed in a truck mixer loaded to its maximum capacity, the number of revolutions 

of the drum or blades at mixing speed shall be not less than 70 nor more than 100. If the batch is at 

least 1/2 cubic yard less than maximum capacity, the number of revolutions at mixing speed may be 

reduced to not less than 50. Mixing in excess of 100 revolutions shall be at the speed designated by 

the manufacturer of the equipment as agitated speed. The mixing operation shall begin within 30 

minutes after the cement has been added to the aggregates, and the water supply shall be added during 

mixing. When mixing is begun during or immediately after charging, a portion of the mixing water 

shall be added ahead of, or with, the other ingredients. 

I. When concrete is partially mixed at a central plant and the mixing is completed in a truck mixer, the 

mixing time in the central plant mixer shall be the minimum required to mix the ingredients and shall 

be not less than 30 seconds. The mixing shall be completed in a truck mixer and the number of 

revolutions of the drum or blades at mixing speed shall be not less than 50 nor more than 100. Mixing 

in excess of 100 revolutions shall be at the speed designated by the manufacturer of the equipment 

as agitating speed. 

J. When an agitator or truck mixer used as an agitator transports concrete that has been completely 

mixed in a stationary mixer, mixing during transportation shall be at the speed designated by the 

manufacturer of the equipment as agitating speed.  

K. The use of non-agitating equipment to transport concrete to the site of the work will not be permitted. 

 

3.3 CONVEYING AND DEPOSITING 

 

A. Concrete shall be delivered to the site and discharged into the forms within one and one half hours 

(90 minutes) after the introduction of the cement to the aggregates. The time between the introduction 

of the cement to the aggregates and discharge shall not exceed 45 minutes in hot weather, under 

conditions contributing to quick stiffening of the concrete, or when the temperature of the concrete 

is 80o F or above. The Engineer may allow a longer time, providing the setting time of the concrete 

is increased a corresponding amount by the addition of an approved set-retarding admixture. In no 

case will concrete be accepted for use in the work if the mix temperature before placing exceeds 85o 

F. In any case, concrete shall be conveyed from the mixer to the forms as rapidly as practicable, by 



 

  

County of Orange, New York 

Department of General Services 
PO Box 218, 255-275 Main Street 

Goshen, New York 10924 

Page 132 

RFB-OC007-18 Rehabilitation of Beaver Dam Lake Dam 

 

DGS RFB A8 Minor Closed  (12/14) 

methods that will prevent segregation of the aggregates or loss of mortar. Concrete shall not be 

dropped more than five (5) feet vertically. Concrete shall not be placed until the subgrade, forms, 

and steel reinforcement have been inspected and approved. 

 

3.4 CONSOLIDATION 

A. Unless otherwise specified, concrete shall be consolidated with internal type mechanical vibrators 

capable of transmitting vibration to the concrete at frequencies not less than 9,000 impulses per 

minute. 

B. The location, manner, and duration of the application of the vibrators shall be such as to secure 

maximum consolidation of the concrete without causing segregation of the mortar and coarse 

aggregate, and without causing water or cement paste to flush to the surface. 

C. The Contractor shall provide a sufficient number of vibrators to properly consolidate the concrete 

immediately after it is placed in the work. Vibration shall be applied in the freshly deposited concrete 

by slowly inserting and removing the vibrator at points uniformly spaced and not farther apart than 

twice the radius over which the vibration is visibly effective. The vibrator shall extend into the 

previously placed layer of fresh concrete, at all points, to insure effective bond between layers. 

Vibration shall not be applied directly to the reinforcing steel or the forms, nor to concrete that has 

hardened to the degree that it does not become plastic when vibrated. The use of vibrators to transport 

concrete in the form or conveying equipment is not permitted. Vibration shall be supplemented by 

spading and hand tamping as necessary to insure smooth and dense concrete along form surfaces, in 

corners, and around embedded items. A sufficient number of vibrators shall be employed so that the 

required rate of placement vibration is maintained throughout the entire volume of each layer of 

concrete and complete compaction is secured. At least one extra vibrator should be on hand for 

emergency use. 

 

3.5 JOINTS 

 

A. Construction Joints: When fresh concrete is placed against a hardened concrete surface, the joint 

between the two pours is called a construction joint. Construction joints shall be made at locations 

shown on the Contract Drawings, or at locations proposed by the Contractor and approved by the 

Engineer. Steel reinforcement shall be continuous across construction joints as indicated on the 

Contract Drawings.  

1. Construction joint surfaces shall be cleaned of all unsatisfactory concrete, latency, coatings, 

stains, or debris by air and water under pressure to expose sound aggregate prior to placing 

the next concrete pour.  

2. Horizontal construction joints shall be covered by a one-half inch layer of mortar of the same 

sand-cement ratio as the concrete or with an approved bonding agent. The next lift shall then 

be placed immediately upon the fresh mortar.  

3. Vertical construction joints shall be thoroughly moistened with an approved bonding agent 

immediately prior to placing concrete. Fresh concrete may not be placed against the hardened 

concrete if the bonding agent has completely dried.  
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4. Unless otherwise indicated, construction joints for water-bearing members shall have a 

waterstop and/or sealed groove joint of the shape indicated on the Contract Drawings. 

B. Contraction Joints: Contraction joints are formed joints similar to construction joints except that the 

fresh concrete shall not bond to the hardened surface of the earlier pour, which shall be coated with 

a bond breaker. The slab reinforcement shall be stopped 4-1/2 inches from the joint; which is 

provided with a sleeve-type dowel, to allow shrinkage of the concrete of the later pour. Unless 

otherwise indicated, contraction joints for water-bearing members shall have a waterstop and/or 

sealed groove joint of the shape indicated on the Contract Drawings. 

C. Control Joints: Control joints are partial-depth surficial joints that provide a weakened plane in the 

concrete member at locations where shrinkage cracks will probably occur. A groove, of the shape 

and dimensions indicated, is either formed or saw-cut in the concrete as indicated in this 

Specification. The groove joint is afterward filled with a joint sealant material as indicated on the 

Contract Drawings.  

1.  Control joints in walls shall be formed and control joints in slabs may be either formed or saw-

cut.  

2.  Control joints in slabs shall be formed or saw-cut as soon as possible after slab finishing as 

maybe safely done without dislodging concrete aggregate.  

3.  When they are to specified to be formed, the control joints shall be constructed by the insertion 

and subsequent removal of a wood strip, metal plate, or other suitable template in such a 

manner that the corners of the concrete will not be chipped or broken. The edges of the concrete 

at the control joints shall be finished with an edging tool prior to removal of the joint strips. 

4.  Unless otherwise indicated, control joints for water bearing members shall have a waterstop 

and/or sealed groove joint of the shape indicated on the Contract Drawings. 

D. Expansion Joints: Joints that allow volumetric changes (growth and the subsequent shrinkage) due 

to thermal movements of a concrete structure are called expansion joints. Expansion joints are formed 

joints of such width as indicated, and shall only be made at locations shown on the Contract 

Drawings, or at locations approved by the Engineer. To allow the concrete to expand and contract 

freely, a joint filler material is provided between the two placements of concrete, and the joint sealed 

as indicated. The joint filler material shall serve as a form for the next concrete placement. Unless 

otherwise indicated, expansion joints for water-bearing members shall have a center-bulb type 

waterstop (diameter of center-bulb to match width of joint) and sealed groove joint of the shape 

indicated on the Contract Drawings. 

1. Exposed concrete edges at expansion joints shall be carefully tooled or chamfered to the 

profile indicated on the Contract Drawings, and the joints shall be free of mortar and 

concrete. 

2. Pre-molded expansion joint material shall be installed with the edge at the indicated distance 

below or back from finished concrete surface, and shall have a slightly tapered, dressed, and 

oiled wood strip secured to or placed at the edge thereof during concrete placement. The 

wood strip shall later be removed to form space along the joint profile for sealing material. 
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3. Joint filler shall be left exposed for the full length of the joint with clean and true edges. Joint 

surfaces shall be cleaned of all unsatisfactory concrete, form release agents, grease, oil, 

stains, or debris prior to placement of joint filler. Preformed expansion joint filler shall 

conform to ASTM D1752 Type 1.  

4. The joint profile space shall be filled with a two-part polyurethane sealing compound as 

specified in Section 07130 ï JOINT SEALANTS. 

5. In order to keep the two wall or slab elements in line, expansion joints shall also be provided 

with a sleeve-type dowel or shear key as indicated on the Contract Drawings. 

E.  Any joint sealant which fails to fully and properly cure after the manufacturer's recommended curing 

time for the conditions of the Work hereunder shall be completely removed; the groove shall be 

thoroughly sandblasted to remove all traces of the uncured or partially cured sealant and primer, and 

shall be re-sealed with the indicated joint sealant. Joint sealant that fails to completely and fully bond 

with the concrete shall also be removed, and the joint shall be cleaned as indicated, and re-sealed. 

Costs of such removal, joint treatment, re-sealing, and appurtenant work shall be the Contractorôs 

responsibility. 

F. Waterstops for joints in concrete structures shall be as indicated on the Contract Drawings and in 

accordance with Section 07110 ï WATERSTOP. 

3.6 FINISHING FORMED SURFACES 

A. All concrete surfaces shall be true and even, and shall be free from open or rough spaces, depressions, 

or projections. 

 B. Immediately after the removal of forms: 

1. All bulges, fins, form marks, or other irregularities which in judgement of the Engineer will 

adversely affect the appearance or function of the structures shall be removed. 

2. All forms, bolts, and ties shall be removed to a depth at least one-inch below the surface of 

the concrete. The cavities produced by forms, ties, and all other holes of similar size and 

depth shall be thoroughly cleaned. After interior surfaces have been kept continuously wet 

for at least three (3) hours, carefully pack such cavities with a dry patching mortar (pre-

shrunk) mixed not richer than one part cement to three parts sand. Holes left by form bolts 

or straps which pass through the wall shall be filled solid with mortar. Patching mortar shall 

be thoroughly compacted into place to form a dense, well-bonded unit, and the in-place 

mortar shall be sound and free from shrinkage cracks. All patched areas shall be cured as 

specified in Subsection 3.8. All patching shall be completed prior to application of curing 

compound to that area. 

 

3.7 FINISHING UNFORMED SURFACES 

 

A. All exposed surfaces of the concrete shall be accurately screeded to grade and steel trowel finished 

immediately after the floated surface has hardened sufficiently to prevent an excess of fine material 

from being drawn to the surface. Excessive floating or troweling while the concrete is soft is not 

permitted. The addition of dry cement or water to the surface of the screeded concrete to expedite 
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finishing is not allowed. Joints and edges on unformed surfaces that will be exposed to view shall be 

chamfered or finished with molding tools to achieve profiles as shown on the drawings. 

 

3.8 CURING 

A. Concrete shall be prevented from drying for a period of at least seven (7) days after it is placed. 

Exposed surfaces shall be kept continuously moist for the entire period or until curing compound is 

applied as specified below. At no time during the curing process shall the temperature of the concrete 

fall below 40 degree Fahrenheit. Moisture shall be maintained by sprinkling, flooding, fog spraying, 

or by covering the concrete with continuously moistened canvas, cloth mats, straw, sand, or other 

approved material. Wood forms left in place during the curing period shall be kept wet. Formed 

surfaces shall be thoroughly wetted immediately after forms are removed and shall be kept wet until 

patching and repairs are completed. Water or covering shall be applied in such a way that the concrete 

surface is not eroded or otherwise damaged. Water for curing shall be clean and free from any 

substances that will cause discoloration of the concrete. Special care shall be given to cold weather 

curing so as to maintain the required minimum concrete temperature. 

B. Concrete may be coated with curing compound in lieu of the continued application of moisture. The 

compound shall be a fugitive dye curing compound. The compound shall be sprayed on the moist 

concrete surface as soon as free water has disappeared, but shall not be applied to any surface until 

patching, repairs, and finishing of that surface are completed. The curing compound shall be 

thoroughly mixed immediately before applying, and shall be applied at a uniform rate of not less 

than one gallon per 150 square feet of surface. It shall form a uniform, continuous, and adherent film 

that shall not check, crack, or peel and shall be free from pin holes or other imperfections. Curing 

compound shall not be applied to surfaces requiring bond with subsequently placed concrete, such 

as construction joints, shear plates, reinforcing steel, and other embedded items. Surfaces subjected 

to heavy rainfall or running water within three hours after the compound has been applied, or surfaces 

damaged by subsequent construction operations during the curing period, shall be resprayed in the 

same manner as for the original application. 

 

3.9 REPAIR AND REMOVAL 

A. When the concrete is honeycombed, damaged, or otherwise defective, the Contractor shall remove 

and replace the structure or structural member containing the defective concrete, or correct or repair 

the defective parts. The Engineer will determine the required extent of removal, replacement, or 

repair. Prior to starting repair work the Contractor shall obtain the Engineer's approval of its plan for 

making the repair. Such approval shall not be considered a waiver of the Engineer's right to require 

complete removal of defective work if the completed repair does not produce concrete of the required 

quality and appearance. 

B. Repair work shall be performed only when the Engineer or its representative is present. Repair of 

formed surfaces shall be started within 24 hours after removal of the forms. Except as otherwise 

approved by the Engineer, the appropriate methods described in Chapter VII of the Concrete Manual, 

Bureau of Reclamation, United States Department of the Interior, shall be used. If approved in 

writing by the Engineer, proprietary compounds for adhesion or as patching ingredients may be used. 

Such compounds shall be used in accordance with the manufacturer's recommendations. Curing as 

specified in Subsection 3.8 shall be applied to repaired areas immediately after the repairs are 

completed. All removal and repair shall be performed at the Contractor's expense. 
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3.10 CONCRETING IN COLD WEATHER 

A. When the atmospheric temperature may be expected to drop below 40o F at the time concrete is 

delivered to the work site, during placement, or at any time during the curing period, the following 

provisions also shall apply: 

1. The temperature of the concrete at time of placing shall not be less than 50o F nor more than 

90o F. The temperature of the aggregates or mixing water shall not be more than 100o F. just 

prior to mixing with the cement. No frozen materials nor materials containing ice shall be 

used. 

2. When the daily minimum temperature is less than 40o F, concrete structures shall be insulated 

or housed and heated after placement. The temperature of the concrete and air adjacent to 

the concrete shall be maintained at not less than 50o F nor more than 90o F for the duration 

of the curing period. 

3. Methods of insulating, housing, and heating the structure shall conform to "Recommended 

Practice for Cold Weather Concreting,ò ACI Standard 306. 

4. When dry heat is used to protect concrete, means of maintaining an ambient humidity of at 

least 40 percent shall be provided unless the concrete has been coated with curing compound, 

or is covered tightly with an approved impervious material. Concrete damaged by freezing 

shall be removed and replaced at the Contractor's expense. 

5. The use of calcium chloride or other accelerators or antifreeze compounds will not be 

allowed. 

6. Subgrade and reinforcing steel shall be maintained at a temperature of not less than 40 o F 

for a period of not less than three (3) hours prior to placement. 

 

3.11 CONCRETING IN HOT WEATHER 

A. When climatic or other conditions are such that the temperature of the concrete may reasonably be 

expected to exceed 80o F at the time of delivery at the work site, during placement, or during the first 

24 hours after placement, the following provisions also shall apply: 

1. The Contractor must maintain the temperature of the concrete below 85o F during the mixing, 

conveying, and placing. Methods used must conform to "Recommended Practice for Hot 

Weather Concreting,ò ACI Standard 305. 

2. The concrete shall be placed in the work immediately after mixing. Truck mixing shall be 

delayed until only time enough remains to accomplish it before the concrete is placed. 

3. Exposed concrete surfaces which tend to dry or set too rapidly shall be continuously 

moistened by means of fog sprays or otherwise protected from drying during the time 

between placement, finishing, and after finishing. 

4. Finishing of slabs and other exposed surfaces shall be started as soon as the condition of the 

concrete allows and shall be completed without delay. 
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5. Concrete surfaces exposed to the air shall be covered as soon as the concrete has hardened 

sufficiently and shall be kept continuously wet for at least the first 24 hours of the curing 

period, and for the entire curing period unless curing compound is applied as specified 

below. 

6. Formed surfaces shall be kept completely and continuously wet for the duration of curing 

period (prior to, during, and after form removal) or until curing compound is applied as 

specified below. 

7. If moist curing is discontinued before the end of the curing period, curing compound shall 

be applied immediately, following the procedures specified in Subsection 3.8. 

8. Subgrade and reinforcing steel shall be maintained at a temperature of not greater than 80o 

F for a period of not less than three (3) hours prior to placement. 

 

 - END OF SECTION ï 
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SECTION 03400 

 

PRECAST STRUCTURAL CONCRETE 
PART 1 - GENERAL 

1.1 DEFINITION 

A. Not Used. 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design precast structural concrete, including comprehensive engineering analysis by 
a qualified Professional Design Professional, using performance requirements and design criteria 
indicated. 

B. Structural Performance: Provide precast structural concrete units and connections capable of 
withstanding the following design loads within limits and under conditions indicated on the Contract 
Drawings. 

C. Design precast structural concrete framing system and connections to maintain clearances at openings, 
to allow for fabrication and construction tolerances, to accommodate live-load deflection, shrinkage 
and creep of primary building structure, and other building movements. Maintain precast structural 
concrete deflections within limits of ACI 318. 

1. Thermal Movements: Allow for in-plane thermal movements resulting from annual ambient 
temperature changes of minus 18 to plus 120 deg F. 

1.3 SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Design Mixtures: For each precast concrete mixture. Include compressive strength, water-absorption 
tests, and alkali reactivity tests (ASTM C1260). 

C. Design Calculations: Detailed engineering calculations of the precast concrete unit shall accompany the 
Shop Drawings.  The engineering calculations shall be signed and sealed by a qualified Professional 
Engineer who is licensed in the State of New York, and who has experience in the design, fabrication, 
and installation of structural precast concrete. 

D. Shop Drawings: Include member locations, plans, elevations, dimensions, shapes and sections, 
openings, support conditions, and types of reinforcement, including special reinforcement. Detail 
fabrication and installation of precast structural concrete units. 

1. Indicate joints, reveals, and extent and location of each surface finish. 

2. Indicate welded connections by AWS standard symbols. Show size, length, and type of each 
weld. 

3. Detail loose and cast-in hardware, lifting and erection inserts, connections, and joints. 

4. Indicate locations, tolerances, and details of anchorage devices to be embedded in or attached 
to structure or other construction. 

5. Include and locate openings larger than by 10 inches. 

6. Indicate location of each precast structural concrete unit by same identification mark placed 
on panel. 
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7. Indicate shim sizes and grouting sequence. 

8. Design Modifications: If design modifications are proposed to meet performance 
requirements and field conditions, submit design calculations and Shop Drawings. Do not 
adversely affect the appearance, durability, or strength of units when modifying details or 
materials and maintain the general design concept. 

E. Qualification Data: For Installer, Fabricator, and Testing Agency. Include list of completed projects 
with project names and addresses, names and addresses of architects and owners, and other information 
specified. 

F. Welding certificates. 

G. Material Certificates: For the following, from manufacturer: 

1. Cementitious materials. 

2. Reinforcing materials. 

3. Admixtures. 

H. Material Test Reports: For aggregates. 

1.4 QUALITY ASSURANCE 

A. Fabricator Qualifications: A firm that assumes responsibility for engineering precast structural concrete 
units to comply with performance requirements. Responsibility includes preparation of Shop Drawings 
and comprehensive engineering analysis by a qualified Professional Design Professional. 

1. Participates in PCI's Plant Certification program and is designated a PCI-certified plant as 
follows: 

a. Group C, Category C1 - Precast Concrete Products (no prestressed reinforcement). 

B. Installer Qualifications: A precast concrete erector qualified, as evidenced by PCI's Certificate of 
Compliance, to erect Category S1 - Simple Structural Systems. 

C. Installer Qualifications: An experienced precast concrete erector who, before erection of precast 
concrete, has retained a "PCI-Certified Field Auditor" to conduct a field audit of a project installed by 
erector in Category S1 - Simple Structural Systems and who produces an Erectors' Post Audit 
Declaration, according to PCI MNL 127, "PCI Erector's Manual - Standards and Guidelines for the 
Erection of Precast Concrete Products." 

D. Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329 for testing 
indicated. 

E. Design Standards: Comply with ACI 318 and design recommendations in PCI MNL 120, "PCI Design 
Handbook - Precast and Prestressed Concrete," applicable to types of precast structural concrete units 
indicated. 

F. Quality-Control Standard: For manufacturing procedures and testing requirements, quality-control 
recommendations, and dimensional tolerances for types of units required, comply with PCI MNL 116, 

"Manual for Quality Control for Plants and Production of Structural Precast Concrete Products." 

G. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code - Steel." 

2. AWS D1.4, "Structural Welding Code - Reinforcing Steel." 

H. Pre-installation Conference: Conduct conference at Project site. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Support units during shipment on non-staining shock-absorbing material in same position as during 
storage. 

B. Store units with adequate bracing and protect units to prevent contact with soil, to prevent staining, and 
to prevent cracking, distortion, warping or other physical damage. 

1. Store units with dunnage across full width of each bearing point unless otherwise indicated. 

2. Place adequate dunnage of even thickness between each unit. 

3. Place stored units so identification marks are clearly visible, and units can be inspected. 

C. Handle and transport units in a position consistent with their shape and design in order to avoid 

excessive stresses that would cause cracking or damage. 

D. Lift and support units only at designated points shown on Shop Drawings. 

1.6 COORDINATION 

A. Furnish loose connection hardware and anchorage items to be embedded in or attached to other 
construction before starting that Work. Provide locations, setting diagrams, templates, instructions, and 
directions, as required, for installation. 

PART 2 - PRODUCTS  

2.1 MOLD MATERIALS 

A. Molds: Rigid, dimensionally stable, non-absorptive material, warp and buckle free, that will provide 
continuous and true precast concrete surfaces within fabrication tolerances indicated; nonreactive with 
concrete and suitable for producing required finishes. 

1. Mold-Release Agent: Commercially produced liquid-release agent that will not bond with, 
stain or adversely affect precast concrete surfaces and will not impair subsequent surface or 
joint treatments of precast concrete. 

B. Surface Retarder: Chemical set retarder, capable of temporarily delaying final hardening of newly 
placed concrete mixture to depth of reveal specified. 

2.2 REINFORCING MATERIALS 

A. Reinforcing Bars: ASTM A 615, Grade 60, deformed. 

B. Steel Bar Mats: ASTM A 184, fabricated from ASTM A 615, Grade 60, deformed bars, assembled with 
clips. 

C. Supports: Suspend reinforcement from back of mold or use bolsters, chairs, spacers, and other devices 
for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place 
according to PCI MNL 116. 
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2.3 CONCRETE MATERIALS 

A. Portland Cement: ASTM C 150, Type I or Type II, gray, unless otherwise indicated. 

B. Supplementary Cementitious Materials: 

1. Fly Ash: ASTM C 618, Class C or F, with maximum loss on ignition of 3 percent. 

2. Silica Fume Admixture: ASTM C 1240, with optional chemical and physical requirement. 

3. Ground Granulated Blast-Furnace Slag: ASTM C 989, Grade 100 or 120. 

C. Normal-Weight Aggregates: Except as modified by PCI MNL 116, ASTM C 33, with coarse 
aggregates complying with Class 4S. Stockpile fine and coarse aggregates for each type of exposed 
finish from a single source pit or quarry for Project. 

D. Water: Potable; free from deleterious material that may affect color stability, setting, or strength of 
concrete and complying with chemical limits of PCI MNL 116. 

E. Air -Entraining Admixture: ASTM C 260, certified by manufacturer to be compatible with other 
required admixtures. 

F. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and to not 
contain calcium chloride, or more than 0.15 percent chloride ions, or other salts by weight of 

admixture. 

1. Water-Reducing Admixtures: ASTM C 494, Type A. 

G. Corrosion-Inhibiting Admixture: Commercially formulated, anodic inhibitor, or mixed cathodic and 
anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with steel 

reinforcement in concrete. 

2.4 STEEL CONNECTION MATERIALS 

A. Carbon-Steel Shapes and Plates: ASTM A 36. 

B. Carbon-Steel-Headed Studs: ASTM A 108, AISI 1018 through AISI 1020, cold finished, AWS D1.1, 
Type A or B, with arc shields and with minimum mechanical properties of PCI MNL 116. 

C. Deformed-Steel Wire or Bar Anchors: ASTM A 496 or ASTM A 706. 

D. Zinc-Coated Finish: For exterior steel items and items indicated for galvanizing, apply zinc coating by 
hot-dip process according to ASTM A 123 or ASTM A 153. 

E. Shop-Primed Finish: Prepare surfaces of non-galvanized-steel items, except those surfaces to be 
embedded in concrete, according to requirements in SSPC-SP 3, and shop apply lead- and chromate-
free, rust-inhibitive primer, complying with performance requirements in MPI 79 according to SSPC-
PA 1. 

F. Welding Electrodes: Comply with AWS standards. 

G. Precast Accessories: Provide clips, hangers, plastic or steel shims, and other accessories required to 
install precast structural concrete units. 

2.5 STAINLESS-STEEL CONNECTION MATERIALS 

A. Stainless-Steel Plate: ASTM A 666, Type 304, of grade suitable for application. 

B. Stainless-Steel Bolts and Studs: ASTM F 593, Alloy 304 or 316, hex-head bolts and studs; stainless-
steel nuts; and flat, stainless-steel washers. Lubricate threaded parts of stainless-steel bolts with an anti-
seize thread lubricant during assembly. 
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C. Stainless-Steel-Headed Studs: ASTM A 276, with minimum mechanical properties of PCI MNL 116. 

2.6 GROUT MATERIALS 

A. Sand-Cement Grout: Portland cement, ASTM C 150, Type I, and clean, natural sand, ASTM C 144 or 
ASTM C 404. Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water 
required for placement and hydration. 

2.7 CONCRETE MIXTURES 

A. Prepare design mixtures for each type of precast concrete required. 

1. Limit use of fly ash to 25 percent replacement of Portland cement by weight and granulated 
blast-furnace slag to 40 percent of Portland cement by weight; metakaolin and silica fume to 
10 percent of Portland cement by weight. 

B. Design mixtures may be prepared by a qualified independent testing agency or by qualified precast 
plant personnel at precast structural concrete fabricator's option. 

C. Limit water-soluble chloride ions to maximum percentage by weight of cement permitted by ACI 318 
or PCI MNL 116 when tested according to ASTM C 1218. 

D. Normal-Weight Concrete Mixtures: Proportion mixes by either laboratory trial batch or field test data 
methods according to ACI 211.1, with materials to be used on Project, to provide normal-weight 
concrete with the following properties: 

1. Compressive Strength (28 Days): 5,000 psi. 

2. Maximum Water-Cementitious Materials Ratio: 0.45. 

3. Minimum release strength: 3,000 psi. 

E. Water Absorption: 6 percent by weight or 14 percent by volume, tested according to PCI MNL 116. 

F. Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at point of 
placement having an air content complying with PCI MNL 116. 

G. When included in design mixtures, add other admixtures to concrete mixtures according to 
manufacturer's written instructions. 

H. Concrete Mix Adjustments: Concrete mix design adjustments may be proposed if characteristics of 
materials, Project conditions, weather, test results, or other circumstances warrant. 

2.8 MOLD FABRICATION 

A. Molds: Accurately construct molds, mortar tight, of sufficient strength to withstand pressures due to 
concrete-placement operations and temperature changes and for prestressing and detensioning 
operations. Coat contact surfaces of molds with release agent before reinforcement is placed. Avoid 
contamination of reinforcement and prestressing tendons by release agent. 

B. Maintain molds to provide completed precast structural concrete units of shapes, lines, and dimensions 
indicated, within fabrication tolerances specified. 

1. Edge and Corner Treatment: Uniformly chamfered. DO NOT chamfer joint edges. 

2.9 FABRICATION 

A. Cast-in Anchors, Inserts, Plates, Angles, and Other Anchorage Hardware: Fabricate anchorage 
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hardware with sufficient anchorage and embedment to comply with design requirements. Accurately 
position for attachment of loose hardware, and secure in place during precasting operations. Locate 
anchorage hardware where it does not affect position of main reinforcement or concrete placement. 

1. Weld-headed studs and deformed bar anchors used for anchorage according to AWS D1.1 
and AWS C5.4, "Recommended Practices for Stud Welding." 

B. Furnish loose hardware items including steel plates, clip angles, seat angles, anchors, dowels, cramps, 
hangers, and other hardware shapes for securing precast structural concrete units to supporting and 
adjacent construction. 

C. Cast-in reglets, slots, holes, and other accessories in precast structural concrete units as indicated on the 
Contract Drawings.  

D. Cast-in reglets, slots, holes, and other accessories in precast structural concrete units used for the 
transportation and erection of precast structural concrete units shall be designed by the Contractorôs 

Professional Design Professional and indicated on the Shop Drawings. 

E. Cast-in openings that are larger than 10 inches in any dimension. 

F. Reinforcement: Comply with recommendations in PCI MNL 116 for fabricating, placing, and 
supporting reinforcement. 

1. Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce or 
destroy the bond with concrete.  

2. Accurately position, support, and secure reinforcement against displacement during concrete-
placement and consolidation operations. Completely conceal support devices to prevent 

exposure on finished surfaces. 

3. Place reinforcement to maintain at least 2-inch minimum coverage. Increase cover 

requirements according to ACI 318 when units are exposed to corrosive environment or 
severe exposure conditions. Arrange, space, and securely tie bars and bar supports to hold 
reinforcement in position while placing concrete. Direct wire tie ends away from finished, 
exposed concrete surfaces. 

4. Install welded wire fabric in lengths as long as practicable. Lap adjoining pieces at least one 
full mesh spacing and wire tie laps, where required by design. Offset laps of adjoining widths 
to prevent continuous laps in either direction. 

G. Reinforce precast structural concrete units to resist handling, transportation, and erection stresses. 

H. Comply with requirements in PCI MNL 116 and in this Section for measuring, mixing, transporting, 
and placing concrete. After concrete batching, no additional water may be added. 

I. Place concrete in a continuous operation to prevent seams or planes of weakness from forming in 
precast concrete units. 

J. Thoroughly consolidate placed concrete by internal and external vibration without dislocating or 
damaging reinforcement and built-in items, and minimize pour lines, honeycombing, or entrapped air 
on surfaces. Use equipment and procedures complying with PCI MNL 116. 

K. Comply with ACI 306.1 procedures for cold-weather concrete placement. 

L. Comply with PCI MNL 116 procedures for hot-weather concrete placement. 

M. Identify pickup points of precast structural concrete units and orientation in structure with permanent 
markings, complying with markings indicated on Shop Drawings. Imprint or permanently mark casting 
date on each precast structural concrete unit on a surface that will not show in finished structure. 
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N. Cure concrete, according to requirements in PCI MNL 116, by moisture retention without heat or by 
accelerated heat curing using low-pressure live steam or radiant heat and moisture. Cure units until 
compressive strength is high enough to ensure that stripping does not have an effect on performance or 
appearance of final product. 

O. Discard and replace precast structural concrete units that do not comply with requirements, including 
structural, manufacturing tolerance, and appearance, unless repairs meet requirements in PCI MNL 116 

and meet Architect's approval. 

2.10 FABRICATION TOLERANCES 

A. Fabricate precast structural concrete units straight and true to size and shape with exposed edges and 
corners precise and true so each finished unit complies with PCI MNL 116 product dimension 
tolerances. 

2.11 COMMERCIAL FINISHES 

A. Grade B Finish: Fill air pockets and holes larger than 1/4 inch in diameter with sand-cement paste 
matching color of adjacent surfaces. Fill air holes greater than 1/8 inch in width that occur more than 
once per 2 sq. in. Grind smooth form offsets or fins larger than 1/8 inch. Repair surface blemishes due 
to holes or dents in molds. Discoloration at form joints is permitted. 

B. Screed or float finish unformed surfaces. Strike off and consolidate concrete with vibrating screeds to a 
uniform finish. Hand screed at projections. Normal color variations, minor indentations, minor chips, 
and spalls are permitted. Major imperfections, honeycombing, or defects are not permitted. 

2.12 SOURCE QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to evaluate precast structural concrete fabricator's 
quality-control and testing methods. 

1. Allow testing agency access to material storage areas, concrete production equipment, 
concrete placement, and curing facilities. Cooperate with testing agency and provide samples 

of materials and concrete mixtures as may be requested for additional testing and evaluation. 

B. Testing: Test and inspect precast structural concrete according to PCI MNL 116 requirements. 

C. Strength of precast structural concrete units will be considered deficient if units fail to comply with 
ACI 318 requirements for concrete strength. 

D. If there is evidence that strength of precast concrete units may be deficient or may not comply with 
ACI 318 requirements, employ a qualified testing agency to obtain, prepare, and test cores drilled from 

hardened concrete to determine compressive strength according to ASTM C 42. 

1. A minimum of three representative cores will be taken from units of suspect strength, from 

locations directed by the Design Professional. 

2. Cores will be tested in an air-dry condition or, if units will be wet under service conditions, 

test cores after immersion in water in a wet condition. 

3. Strength of concrete for each series of 3 cores will be considered satisfactory if average 

compressive strength is equal to at least 85 percent of 28-day design compressive strength 
and no single core is less than 75 percent of 28-day design compressive strength. 

4. Test results will be made in writing on same day that tests are performed, with copies to the 
Design Professional, Contractor, and precast concrete fabricator. Test reports will include the 
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following: 

a. Project identification name and number. 

b. Date when tests were performed. 

c. Name of precast concrete fabricator. 

d. Name of concrete testing agency. 

e. Identification letter, name, and type of precast concrete unit(s) represented by core tests; design 
compressive strength; type of break; compressive strength at breaks, corrected for length-
diameter ratio; and direction of applied load to core in relation to horizontal plane of concrete 

as placed. 

E. Patching: If core test results are satisfactory and precast structural concrete units comply with 

requirements, clean and dampen core holes and solidly fill with same precast concrete mixture that has 
no coarse aggregate, and finish to match adjacent precast concrete surfaces. 

F. Defective Units: Discard and replace precast structural concrete units that do not comply with 
requirements, including strength, manufacturing tolerances, and color and texture range. Chipped, 
spalled, or cracked units may be repaired, subject to the Design Professional's approval. The Design 
Professional reserves the right to reject precast units that do not match approved samples, sample 
panels, and mockups. 

PART 3 - EXECUTION 

3.1 EXAMINATION  

A. Examine supporting structural frame or foundation and conditions for compliance with requirements 
for installation tolerances, true and level bearing surfaces, and other conditions affecting performance 
of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Do not install precast concrete units until supporting, cast-in-place, building structural framing has 
attained minimum allowable design compressive strength or until supporting steel or other structure is 
complete. 

3.2 INSTALLATION  

A. Install clips, hangers, bearing pads, and other accessories required for connecting precast structural 
concrete units to supporting members and backup materials. 

B. Erect precast structural concrete straight and true to the alignment, locations, elevations, and slopes 
indicated on the Contract Drawings, within specified allowable tolerances. Provide temporary 

structural framing, supports, and bracing as required to maintain position, stability, and alignment of 
units until permanent connection. 

1. Install temporary steel or plastic spacing shims or bearing pads as precast structural concrete 
units are being erected. Tack weld steel shims to each other to prevent shims from separating. 

2. Maintain horizontal and vertical joint alignment and uniform joint width as erection 
progresses. 

3. Remove projecting lifting devices and grout fill voids within recessed lifting devices flush 
with surface of adjacent precast surfaces when recess is exposed. 
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C. Connect precast structural concrete units in position by bolting, welding, grouting, or as otherwise 
indicated on Shop Drawings. Remove temporary shims, wedges, and spacers as soon as practical after 
connecting and grouting are completed. 

D. Field cutting of precast units is not permitted without approval of the Design Professional. 

E. Welding: Comply with applicable AWS D1.1 and AWS D1.4 for welding, welding electrodes, 
appearance, quality of welds, and methods used in correcting welding work. 

1. Protect precast structural concrete units and bearing pads from damage by field welding or 
cutting operations, and provide noncombustible shields as required. 

2. Clean weld-affected steel surfaces with chipping hammer followed by brushing, and apply a 
minimum 4.0-mil-thick coat of galvanized repair paint to galvanized surfaces according to 
ASTM A 780. 

3. Remove, reweld, or repair incomplete and defective welds. 

F. At bolted connections, use lock washers, tack welding, or other approved means to prevent loosening 
of nuts after final adjustment. 

1. Where slotted connections are used, verify bolt position and tightness. For sliding 
connections, properly secure bolt but allow bolt to move within connection slot. For friction 
connections, apply specified bolt torque and check 25 percent of bolts at random by 
calibrated torque wrench. 

G. Grouting: Grout connections and joints and open spaces at keyways, connections, and joints where 
required or indicated on Shop Drawings. Retain grout in place until hard enough to support itself. Pack 

spaces with stiff grout material, tamping until voids are completely filled. 

1. Place grout to finish smooth, level, and plumb with adjacent concrete surfaces. 

2. Fill joints completely without seepage to other surfaces. 

3. Trowel top of grout joints smooth and uniform. 

4. Promptly remove grout material from exposed surfaces before it affects finishes or hardens. 

5. Keep grouted joints damp for not less than 24 hours after initial set. 

3.3 ERECTION TOLERANCES 

A. Erect precast structural concrete units straight and true to the alignment, locations, elevations, and 
slopes indicated on the Contract Drawings, without exceeding the noncumulative erection tolerances of 
PCI MNL 135. 

B. Minimize variations between adjacent slab members by jacking, loading, or other method 
recommended by fabricator and approved by the Design Professional. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Field welds will be visually inspected and nondestructive tested according to ASTM E 165 or 

ASTM E 709. High-strength bolted connections will be subject to inspections. 

C. Testing agency will report test results promptly and in writing to Contractor and Design Professional. 

D. Repair or remove and replace work where tests and inspections indicate that it does not comply with 
specified requirements. 
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E. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance 
of replaced or additional work with specified requirements. 

F. Prepare test and inspection reports. 

3.5 REPAIRS 

A. Repair precast structural concrete units if permitted by the Design Professional. 

1. Repairs may be permitted if structural adequacy, serviceability, durability, and appearance of 
units has not been impaired. 

B. Mix patching materials and repair units so cured patches blend with color, texture, and uniformity of 
adjacent exposed surfaces and show no apparent line of demarcation between original and repaired 
work, when viewed in typical daylight illumination from a distance of 20 feet. 

C. Wire brush, clean, and paint damaged prime-painted components with same type of shop primer. 

D. Remove and replace damaged precast structural concrete units that cannot be repaired or when repairs 
do not comply with requirements as determined by the Design Professional. 

3.6 CLEANING 

A. Clean mortar, plaster, fireproofing, weld slag, and other deleterious material from concrete surfaces and 
adjacent materials immediately. 

B. Clean exposed surfaces of precast concrete units after erection and completion of joint treatment to 

remove weld marks, other markings, dirt, and stains. 

1. Perform cleaning procedures, if necessary, according to precast concrete fabricator's written 

recommendations. Clean soiled precast concrete surfaces with detergent and water, using 
stiff fiber brushes and sponges, and rinse with clean water. Protect other work from staining 
or damage due to cleaning operations. 

2. Do not use cleaning materials or processes that could change the appearance of exposed 
concrete finishes or damage adjacent materials. 

- END OF SECTION - 
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SECTION 05500 

 

METAL FABRICATIONS  

 

PART 1 ï GENERAL 

 

1.1 RELATED DOCUMENTS 

 

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

Division 1 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. This Section includes the following: 

 

1. Stainless steel trashracks 

2.  Miscelleanious Cast-in Angles and Plates 

3. Anchor Bolts (including nuts, washer, etc.) 

 

B. Related Sections include the following: 

 

1.Division 5 Section "Pipe and Tube Railings" for metal pipe and tube handrails and railings. 

 

1.3 SUBMITTALS 

 

A. Product Data:  For the following: 

 

1. Post-installed Anchor Bolts 

2. Epoxy Resin Grout 

3. Structural Bolts and Nuts 

4. Epoxy Paint 

 

B. Shop Drawings:  Detail fabrication and erection of each metal fabrication indicated.  Include plans, 

elevations, sections, and details of metal fabrications and their connections.  Show anchorage and 

accessory items. 

 

1. Provide templates for anchors and bolts specified for installation under other Sections. 

 

C. Mill Certificates:  Signed by manufacturers of stainless-steel sheet certifying that products furnished 

comply with requirements. 

 

D. Welding Certificates:  Copies of certificates for welding procedures and personnel. 

 

E. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to demonstrate their 

capabilities and experience.  Include lists of completed projects with project names and addresses, names 

and addresses of architects and owners, and other information specified. 
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1.4 QUALITY ASSURANCE 

 

A. Fabricator Qualifications:  A firm experienced in producing metal fabrications similar to those 

indicated for this Project and with a record of successful in-service performance, as well as sufficient 

production capacity to produce required units. 

 

B. Welding:  Qualify procedures and personnel according to the following: 

 

1. AWS D1.1, "Structural Welding Code--Steel." 

2. AWS D1.2, "Structural Welding Code--Aluminum." 

3. AWS D1.3, "Structural Welding Code--Sheet Steel." 

4. Certify that each welder has satisfactorily passed AWS qualification tests for welding processes 

involved and, if pertinent, has undergone recertification. 

 

1.5 PROJECT CONDITIONS 

 

A. Field Measurements:  Where metal fabrications are indicated to fit walls and other construction, verify 

dimensions by field measurements before fabrication and indicate measurements on Shop Drawings.  

Coordinate fabrication schedule with construction progress to avoid delaying the Work. 

 

1.Established Dimensions:  Where field measurements cannot be made without delaying the Work, 

establish dimensions and proceed with fabricating metal fabrications without field measurements.  

Coordinate construction to ensure that actual dimensions correspond to established dimensions.  Allow 

for trimming and fitting. 

 

1.6 COORDINATION 

 

A. Coordinate installation of anchorages for metal fabrications.  Furnish setting drawings, templates, and 

directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with 

integral anchors, that are to be embedded in concrete.  Deliver such items to Project site in time for 

installation. 

  

PART 2 ï PRODUCTS 

 

2.1 METALS, GENERAL 

 

A. Metal Surfaces, General:  For metal fabrications exposed to view in the completed Work, provide 

materials with smooth, flat surfaces without blemishes.  Do not use materials with exposed pitting, 

seam marks, roller marks, rolled trade names, or roughness. 

 

2.2 FERROUS METALS 

 

A. Steel Plates, Shapes, and Bars:  ASTM A992 or A576, Grade 50. 

B. Stainless-Steel Sheet, Strip, Plate, and Flat Bars:  ASTM A 666, Type 304. 

C. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304. 

D. Steel Pipe:  ASTM A 53, standard weight (Schedule 40), unless another weight is indicated or required 

by structural loads. 
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F. Malleable-Iron Castings:  ASTM A 47, Grade 32510. 

 

G. Gray-Iron Castings:  ASTM A 48, Class 30, unless another class is indicated or required by structural 

loads. 

 

H. Cast-in-Place Anchors in Concrete:  Anchors of type indicated below, fabricated from corrosion-resistant 

materials capable of sustaining, without failure, the load imposed within a safety factor of 4, as 

determined by testing per ASTM E 488, conducted by a qualified independent testing agency. 

 

1. Threaded or wedge type; galvanized ferrous castings, either ASTM A490 high-strength steel.  

Provide bolts, washers, and shims as needed, hot-dip galvanized per ASTM A153/A153M. 

 

I. Post-installed Anchors in Concrete:  Anchors shall be of the type indicated below, fabricated from 

corrosion-resistant materials capable of sustaining, without failure, the load imposed within a safety 

factor of 4, as determined by testing per ASTM E 488, conducted by a qualified independent testing 

agency. 

 

1. Stainless steel adhesive anchor system with stainless steel rod conforming to ASTM F593 (AISI 

304/316) Condition CW Ĳò to 1 ıò.  Provide stainless steel nuts conforming to ASTM F594.  

Provide stainless steel washers conforming to ASTM A240 (AISI 304/316) and meeting dimension 

requirements of ANSI B18.22.1 Type A Plain. 

2. Minimum anchor embedment into concrete (new or existing) shall be 6ò unless, unless otherwise 
indicated on the Contract Drawings. 

 

J. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded. 

 

2.3 ALUMINUM  

 

A. Aluminum Extrusions:  ASTM B 221, alloy 6063-T6. 

 

B. Aluminum-Alloy Rolled Tread Plate:  ASTM B 632/B 632M, alloy 6061-T6. 

 

2.4 PAINT 

 

A. Shop Primer for Ferrous Metal:  Organic zinc-rich primer, complying with SSPC-Paint 20 and 

compatible with topcoat. 

 

1. Available Products:  Subject to compliance with requirements, products that may be incorporated 

into the Work include, but are not limited to, the following: 

 

2. Products:  Subject to compliance with requirements, provide one of the following: 

 

a. Carboline 621; Carboline Company. 

b. Aquapon Zinc-Rich Primer 97-670; PPG Industries, Inc. 

c. Tneme-Zinc 90-97; Tnemec Company, Inc. 

 

B. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in steel, complying with 

SSPC-Paint 20. 
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2.5 FASTENERS 

 

A. General:  Provide Type 304 or 316 stainless-steel fasteners for exterior use and zinc-plated fasteners with 

coating complying with ASTM B 633, Class Fe/Zn 5, where built into exterior walls.  Select fasteners for 

type, grade, and class required. 

 

B. Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); 

with hex nuts, ASTM A 563 (ASTM A 563M); and, where indicated, flat washers. 

 

C. Anchor Bolts:  ASTM A490. 

 

D. Anchor Bolts for Inlet Well:  Stainless steel conforming to ASTM A193, Grade B8 with minimum ultimate 

strength of 75 ksi.  Provide nuts and washers of the same. 

 

E. Anchor Rods:  Threaded Rod ASTM A449. 

 

F. Machine Screws:  ASME B18.6.3 (ASME B18.6.7M). 

 

G. Lag Bolts:  ASME B18.2.1 (ASME B18.2.3.8M). 

 

H. Wood Screws:  Flat head, carbon steel, ASME B18.6.1. 

 

I. Plain Washers:  Round, carbon steel, ASME B18.22.1 (ASME B18.22M). 

 

J. Lock Washers:  Helical, spring type, carbon steel, ASME B18.21.1 (ASME B18.21.2M). 

 

K. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with capability to sustain, 

without failure, a load equal to six times the load imposed when installed in unit masonry and equal to four 

times the load imposed when installed in concrete, as determined by testing per ASTM E 488, conducted by 

a qualified independent testing agency. 

 

1. Material:  Carbon-steel components zinc-plated to comply with ASTM B 633, Class Fe/Zn 5. 

 

2. Material:  Alloy Group 1 or 2 stainless-steel bolts complying with ASTM F 593 (ASTM F 738M) and 

nuts complying with ASTM F 594 (ASTM F 836M). 

 

L. Toggle Bolts:  FS FF-B-588, tumble-wing type, class and style as needed. 

 

2.6 GROUT 

 

A. Nonshrink, Metallic Grout:  Factory-packaged, ferrous-aggregate grout complying with ASTM C 1107, 

specifically recommended by manufacturer for heavy-duty loading applications. 

 

2.7 CONCRETE FILL 

 

A. Concrete Materials and Properties:  Comply with requirements in Division 3 Section "Cast-in-Place 

Concrete" for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day compressive 

strength of 3,000 psi, unless otherwise indicated. 
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2.8 FABRICATION, GENERAL 

 

A. Shop Assembly:  Preassemble items in shop to greatest extent possible to minimize field splicing and 

assembly.  Disassemble units only as necessary for shipping and handling limitations.  Use connections that 

maintain structural value of joined pieces.  Clearly mark units for reassembly and coordinated installation. 

 

B. Shear and punch metals cleanly and accurately.  Remove burrs. 

 

C. Ease exposed edges to a radius of approximately 1/32 inch, unless otherwise indicated.  Form bent-metal 

corners to smallest radius possible without causing grain separation or otherwise impairing work. 

  

D. Weld corners and seams continuously to comply with the following: 

 

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of 

base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows 

after finishing and contour of welded surface matches that of adjacent surface. 

 

E. Provide for anchorage of type indicated; coordinate with supporting structure.  Fabricate and space anchoring 

devices to secure metal fabrications rigidly in place and to support indicated loads. 

 

F. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar 

items. 

 

G. Allow for thermal movement resulting from the following maximum change (range) in ambient and surface 

temperatures by preventing buckling, opening up of joints, overstressing of components, failure of 

connections, and other detrimental effects.  Base engineering calculation on surface temperatures of materials 

due to both solar heat gain and nighttime-sky heat loss. 

 

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces. 

 

H. Form exposed work true to line and level with accurate angles and surfaces and straight sharp edges. 

 

I. Remove sharp or rough areas on exposed traffic surfaces. 

 

J. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where possible.  

Use exposed fasteners of type indicated or, if not indicated, Phillips flat-head (countersunk) screws or bolts.  

Locate joints where least conspicuous. 

 

K. Shop Cleaning and Painting 

 

1. Surface Preparation:  Blast clean surfaces in accordance with SSPC SP 6/NACE No.3.  Wash cleaded 

surfaces which become contaminated with rust, dirt, oil, grease, or other contaminants with solvents 

until thoroughly clean.  Steel to be embedded inconcrete shall be free of dirt and grease.  Do not paint 

or galvanize bearing surfaces, but coat with rust preventative applied in the shop. 

2. Pretreatment, Priming, and Painting:  Apply pretreatment, primer, and paint in accordance with 

manufacturerôs printed instructions. 
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2.9 STAINLESS STEEL TRASH RACKS 

 

A. Provide two (2) trash rack assemblies constructed of stainless steel angles as indicated on the Contract 

Drawings.  Anchor rods shall be threaded bars conforming to ASTM A449 and shall have a ñJò hook head 

configuration of sufficient dimensions to facilitate trash rack removal.  Drill angles with oversized or slotted 

holes to receive anchor bolts.  Locate new anchor bolt hole locations based upon field-verified dimensions.  

  

B. Reuse of existing anchor bolts on the face of the dam is not permitted.  Locate new anchor bolts away from 

existing anchor bolt locations.   

 

C. Coordinate the trash rack member spacing and final positioning on the dam face with the outlet pipe sluice 

gate frames, operator stems, etc. 

 

2.10 MISCELLANEOUS CAST-IN PLATES AND ANGLES 

 

A. Provide loose plates and angles, as indicated on the Contract Drawings, to be cast in the pre-cast-concrete 

fusegates.  Couplers and fasteners shall be high strength steel bolts conforming to ASTM A490.  Anchor rods 

shall be threaded bars conforming to ASTM A449. 

 

B. Drill plates to receive anchor bolts. 

 

C. Weld hooked anchor rods to angles. 

 

2.11 FINISHES, GENERAL 

 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes. 

 

B. Finish metal fabrications after assembly. 

 

 

2.12 STEEL AND IRON FINISHES 

 

A. Galvanizing:  Hot-dip galvanize items as indicated to comply with applicable standard listed below: 

 

1. ASTM A 123, for galvanizing steel and iron products. 

 

2. ASTM A 153/A 153M, for galvanizing steel and iron hardware. 

 

B. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with minimum 

requirements indicated below for SSPC surface-preparation specifications and environmental exposure 

conditions of installed metal fabrications: 

 

1. Exteriors (SSPC Zone 1B):  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 

2. Interiors (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning." 
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C. Apply shop primer to uncoated surfaces of metal fabrications, except those with galvanized finishes and those 

to be embedded in concrete, sprayed-on fireproofing, or masonry, unless otherwise indicated.  Comply with 

SSPC-PA 1, "Paint Application Specification No. 1," for shop painting. 

 

1.Stripe paint corners, crevices, bolts, welds, and sharp edges. 

 

2.13 STAINLESS-STEEL FINISHES 

 

A. Remove tool and die marks and stretch lines or blend into finish. 

 

B. Grind and polish surfaces to produce uniform, directionally textured, polished finish indicated, free of cross 

scratches.  Run grain with long dimension of each piece. 

 

C. Bright, Directional Polish:  No. 4 finish. 

 

D. When polishing is completed, passivate and rinse surfaces.  Remove embedded foreign matter and leave 

surfaces chemically clean. 

 

2.14 ALUMINUM FINISHES 

 

A. Finish designations prefixed by AA comply with the system established by the Aluminum Association for 

designating aluminum finishes. 

 

B. As-Fabricated Finish:  AA-M10 (Mechanical Finish:  as fabricated, unspecified). 

 

C. Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as fabricated; Chemical 

Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear coating 0.018 mm or thicker) 

complying with AAMA 607.1. 

 

PART 3 ï EXECUTION 

 

3.1 INSTALLATION, GENERAL 

 

A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where necessary for securing 

metal fabrications to in-place construction.  Include threaded fasteners for concrete inserts, toggle bolts, 

through-bolts, lag bolts, wood screws, and other connectors. 

 

B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal 

fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces 

level, plumb, true, and free of rack; and measured from established lines and levels. 

 

C. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or 

similar construction. 

 

D. Fit exposed connections accurately together to form hairline joints.  Weld connections that are not to be left 

as exposed joints but cannot be shop welded because of shipping size limitations.  Do not weld, cut, or abrade 

surfaces  
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of exterior units that have been hot-dip galvanized after fabrication and are for bolted or screwed field 

connections. 

E. Field Welding:  Comply with the following requirements: 

 

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base 

metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows 

after finishing and contour of welded surface matches that of adjacent surface. 

 

F. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into contact with grout, concrete, 

masonry, wood, or dissimilar metals with a heavy coat of bituminous paint. 

 

3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS 

 

A. General:  Install framing and supports to comply with requirements of items being supported, including 

manufacturers' written instructions and requirements indicated on Shop Drawings, if any. 

 

B. Anchor supports for operable partitions securely to and rigidly brace from building structure. 

 

C. Support steel girders on solid grouted masonry, concrete, or steel pipe columns.  Secure girders with anchor 

bolts embedded in grouted masonry or concrete or with bolts through top plates of pipe columns. 

 

5. Where grout space under bearing plates is indicated at girders supported on concrete or masonry, install 

as specified above for setting and grouting bearing and leveling plates. 

 

D. Install pipe columns on concrete footings with grouted baseplates.  Position and grout column baseplates as 

specified above for setting and grouting bearing and leveling plates. 

 

1. Do not grout baseplates of columns supporting steel girders until girders are installed and leveled. 

 

3.3 ADJUSTING AND CLEANING 

 

A. Field Preparation:  Remove rust preventive coating just prior to field erection, using a remover approved by 

the rust preventive manufacturer.  Surfaces, when assembled, shall be free of rust, grease, dirt, and other 

foreign matter. 

 

B. Environmental Conditions:  Do not clean or paint surface when damp or exposed to foggy or rainy weather, 

when metallic surface temperature is less than 5 degrees F above the dew point of the surrounding air, or 

when surface temperature is below 45 degrees F or over 95 degrees F, unless approved. 

 

C. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas of 

shop paint, and paint exposed areas with the same material as used for shop painting to comply with SSPC-

PA 1 for touching up shop-painted surfaces. 

 

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness. 
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D. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and abraded areas of 

shop paint are specified in Division 9 Section "Painting." 

 

E. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to 

comply with ASTM A 780. 

 

 

END OF SECTION 05500 
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SECTION 05521 

 

PIPE AND TUBE RAILINGS  

 

PART 1 ï GENERAL 

 

1.1 RELATED DOCUMENTS 

 

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

Division 1 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. This Section includes the following: 

 

1. Aluminum pipe and tube handrails and railings. 

 

B. Related Sections include the following: 

 

1.Division 5 Section "Metal Fabrications". 

 

1.3 PERFORMANCE REQUIREMENTS 

 

A. General:  In engineering handrails and railings to withstand structural loads indicated, determine allowable 

design working stresses of handrail and railing materials based on the following: 

 

1. Aluminum:  AA 30, "Specifications for Aluminum Structures." 

 

B. Structural Performance of Handrails and Railings:  Provide handrails and railings capable of withstanding 

the following structural loads without exceeding allowable design working stresses of materials for handrails, 

railings, anchors, and connections: 

 

1. Top Rail of Guards:  Capable of withstanding the following loads applied as indicated: 

 

a. Concentrated load of 200 lbf applied at any point and in any direction. 

b. Uniform load of 50 lbf/ft. applied horizontally and concurrently with uniform load of 100 lbf/ft. 

applied vertically downward. 

c. Concentrated and uniform loads above need not be assumed to act concurrently. 

 

2. Handrails Not Serving As Top Rails:  Capable of withstanding the following loads applied as 

indicated: 

 

a. Concentrated load of 200 lbf applied at any point and in any direction. 

b. Uniform load of 50 lbf/ft. applied in any direction. 

c. Concentrated and uniform loads above need not be assumed to act concurrently. 

 

3. Infill Area of Guards:  Capable of withstanding a horizontal concentrated load of 200 lbf applied to 

1 sq. ft. at any point in system, including panels, intermediate rails, balusters, or other elements 

composing infill area. 
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a. Load above need not be assumed to act concurrently with loads on top rails in determining stress 

on guard. 

 

C. Thermal Movements:  Provide handrails and railings that allow for thermal movements resulting from 

the following maximum change (range) in ambient and surface temperatures by preventing buckling, 

opening of joints, overstressing of components, failure of connections, and other detrimental effects.  

Base engineering calculation on surface temperatures of materials due to both solar heat gain and 

nighttime-sky heat loss. 

 

1. Temperature Change (Range):  120 deg F ambient; 180 deg F, material surfaces. 

 

D. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals and 

other materials from direct contact with incompatible materials. 

 

1.4 SUBMITTALS 

 

A. Product Data:  For the following: 

 

 1.Manufacturer's product lines of mechanically connected handrails and railings. 

2.Grout, anchoring cement, and paint products. 

 

B. Shop Drawings:  Show fabrication and installation of handrails and railings.  Include plans, elevations, 

sections, component details, and attachments to other Work. 

 

1.For installed handrails and railings indicated to comply with design loads, include structural analysis 

data signed and sealed by the qualified professional engineer responsible for their preparation. 

 

C. Samples for Initial Selection:  Manufacturer's color charts showing the full range of colors available for 

products with factory-applied color finishes. 

 

D. Samples for Initial Selection:  Short sections of railing or flat, sheet metal samples showing available 

mechanical finishes. 

 

E. Samples for Verification:  For each type of exposed finish required, prepared on components indicated 

below and of same thickness and metal indicated for the Work.  If finishes involve normal color and 

texture variations, include sample sets showing the full range of variations expected. 

 

1. 6-inch- long sections of each distinctly different linear railing member, including handrails, top 

rails, posts, and balusters. 

2. Fittings and brackets. 

3. Assembled sample of railing system, made from full-size components, including top rail, post, 

handrail, and infill.  Show method of finishing members at intersections.  Sample need not be full 

height. 

 

F. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to demonstrate their 

capabilities and experience.  Include lists of completed projects with project names and addresses, 

names and addresses of architects and owners, and other information specified. 
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G. Product Test Reports:  From a qualified testing agency indicating products comply with requirements, 

based on comprehensive testing of current products. 

 

H. Product Test Reports:  From a qualified testing agency indicating handrails and railings comply with 

ASTM E 985, based on comprehensive testing of current products. 

 

1.5 QUALITY ASSURANCE 

 

A. Professional Engineer Qualifications:  A professional engineer who is legally qualified to practice in 

jurisdiction where Project is located and who is experienced in providing engineering services of the 

kind indicated.  Engineering services are defined as those performed for installations of handrails and 

railings that are similar to those indicated for this Project in material, design, and extent. 

 

B. Testing Agency Qualifications:  An independent testing agency with the experience and capability to 

conduct the testing indicated, as documented according to ASTM E 548. 

 

C. Source Limitations:  Obtain each type of handrail and railing through one source from a single 

manufacturer. 

 

1.6 STORAGE 

 

A. Store handrails and railings in a dry, well-ventilated, weathertight place. 

 

1.7 PROJECT CONDITIONS 

 

A. Field Measurements:  Verify handrail and railing dimensions by field measurements before fabrication 

and indicate measurements on Shop Drawings.  Coordinate fabrication schedule with construction 

progress to avoid delaying the Work. 

 

1. Established Dimensions:  Where field measurements cannot be made without delaying the Work, 

establish dimensions and proceed with fabricating handrails and railings without field 

measurements.  Coordinate construction to ensure that actual dimensions correspond to established 

dimensions. 

 

1.8 COORDINATION 

 

A. Coordinate installation of anchorages for handrails and railings.  Furnish setting drawings, templates, and 

directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral 

anchors, that are to be embedded in concrete or masonry.  Deliver such items to Project site in time for 

installation. 

 

1.9 SCHEDULING 

 

A. Schedule installation so handrails are mounted only on completed surfaces.  Do not support temporarily by 

any means that does not satisfy structural performance requirements. 

 

PART 2 ï PRODUCTS 

 

2.1 MANUFACTURERS 
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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. Aluminum Pipe and Tube Railings: 

 

a. Alumaguard. 

b. Aluminum Tube Railings, Inc. 

c. Architectural Art Mfg., Inc. 

d. Blum:  Julius Blum & Co., Inc. 

e. Braun:  J.G. Braun Co. 

f. CraneVeyor Corp. 

g. Hollaender Manufacturing Co. 

h. Moultrie Manufacturing Co. 

i. Newman Bros., Inc. 

j. Sterling Fabricated Systems, Inc. 

k. Superior Aluminum Products, Inc. 

l. Thompson Fabricating Company. 

m. Wagner:  R & B Wagner, Inc. 

 

2.2 METALS 

 

A. General:  Provide metal free from pitting, seam marks, roller marks, stains, discolorations, and other 

imperfections where exposed to view on finished units. 

 

B. Aluminum:  Alloy and temper recommended by aluminum producer and finisher for type of use and finish 

indicated, and with not less than the strength and durability properties of alloy and temper designated 

below for each aluminum form required. 

 

1. Extruded Bar and Tube:  ASTM B 221 alloy 6063-T5/T52. 

2. Extruded Structural Pipe and Tube:  ASTM B 429, alloy 6063-T6. 

3. Drawn Seamless Tube:  ASTM B 210, alloy 6063-T832. 

4. Plate and Sheet:  ASTM B 209, alloy 6061-T6. 

5. Die and Hand Forgings:  ASTM B 247, alloy 6061-T6. 

6. Castings:  ASTM B 26/, alloy A356-T6. 

 

C. Brackets and Flanges:  Cast or formed metal of same type of material and finish as supported rails, unless 

otherwise indicated. 

 

D. Concrete Inserts and Anchors:  As indicated on the Contract Drawings. 
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2.3 WELDING MATERIALS, FASTENERS, AND ANCHORS 

 

A. Welding Electrodes and Filler Metal:  Provide type and alloy of filler metal and electrodes as recommended 

by producer of metal to be welded and as required for color match, strength, and compatibility in fabricated 

items. 

 

B. Fasteners for Anchoring Handrails and Railings to Other Construction:  Select fasteners of type, grade, and 

class required to produce connections suitable for anchoring handrails and railings to other types of 

construction indicated and capable of withstanding design loads. 

 

1. For aluminum handrails and railings, use fasteners fabricated from Type 304 or Type 316 stainless steel. 

 

C. Fasteners for Interconnecting Handrail and Railing Components:  Use fasteners fabricated from same basic 

metal as fastened metal, unless otherwise indicated.  Do not use metals that are corrosive or incompatible 

with materials joined. 

 

1. Provide concealed fasteners for interconnecting handrail and railing components and for attaching them 

to other work, unless otherwise indicated. 

 

2. Provide concealed fasteners for interconnecting handrail and railing components and for attaching them 

to other work, unless exposed fasteners are unavoidable or are the standard fastening method for handrails 

and railings indicated. 

 

3. Provide Phillips flat-head machine screws for exposed fasteners, unless otherwise indicated. 

 

D. Cast-in-Place and Post-installed Anchors:  Anchors of type indicated below, fabricated from corrosion-

resistant materials with capability to sustain, without failure, a load equal to six times the load imposed when 

installed in unit masonry and equal to four times the load imposed when installed in concrete, as determined 

by testing per ASTM E 488 conducted by a qualified independent testing agency. 

 

1. Cast-in-place anchors. 

2. Chemical anchors. 

3. Expansion anchors. 

 

2.4 GROUT AND ANCHORING CEMENT 

 

A. Nonshrink, Nonmetallic Grout:  Premixed, factory-packaged, nonstaining, noncorrosive, nongaseous grout 

complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and 

exterior applications. 

 

B. Erosion-Resistant Anchoring Cement:  Factory-packaged, nonshrink, nonstaining, hydraulic-controlled 

expansion cement formulation for mixing with water at Project site to create pourable anchoring, patching, 

and grouting compound.  Provide formulation that is resistant to erosion from water exposure without needing 

protection by a sealer or waterproof coating and that is recommended by manufacturer for exterior use. 
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2.5 FABRICATION 

 

A. General:  Fabricate handrails and railings to comply with requirements indicated for design, dimensions, 

member sizes and spacing, details, finish, and anchorage, but not less than that required to support structural 

loads. 

 

B. Assemble handrails and railings in the shop to greatest extent possible to minimize field splicing and 

assembly. Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for 

reassembly and coordinated installation.  Use connections that maintain structural value of joined pieces 

 

C. Form changes in direction of railing members as follows: 

 

1. As detailed. 

2. By bending. 

3. By radius bends of radius indicated. 

4. By flush radius bends. 

5. By mitering at elbow bends. 

6. By inserting prefabricated flush-elbow fittings. 

7. By any method indicated above, applicable to change in direction involved. 

 

D. Form simple and compound curves by bending members in jigs to produce uniform curvature for each 

repetitive configuration required; maintain cylindrical cross section of member throughout entire bend 

without buckling, twisting, cracking, or otherwise deforming exposed surfaces of handrail and railing 

components. 

 

E. Welded Connections:  Fabricate handrails and railings for connecting members by welding.  Cope 

components at perpendicular and skew connections to provide close fit, or use fittings designed for this 

purpose.  Weld connections continuously to comply with the following: 

 

1.  Use materials and methods that minimize distortion and develop strength and corrosion resistance of 

base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove flux immediately. 

4. At exposed connections, finish exposed surfaces smooth and blended so no roughness shows after 

finishing and welded surface matches contours of adjoining surfaces. 

 

F. Nonwelded Connections:  Fabricate handrails and railings by connecting members with concealed 

mechanical fasteners and fittings, unless otherwise indicated.  Fabricate members and fittings to produce 

flush, smooth, rigid, hairline joints. 

 

1. Fabricate splice joints for field connection using an epoxy structural adhesive where this is 

manufacturer's standard splicing method. 

 

G. Welded Connections for Aluminum Pipe:  Fabricate pipe handrails and railings to interconnect members with 

concealed internal welds that eliminate surface grinding, using manufacturer's standard system of sleeve and 

socket fittings. 
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H. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, miscellaneous fittings, and anchors 

to interconnect handrail and railing members to other work, unless otherwise indicated. 

 

I. Provide inserts and other anchorage devices for connecting handrails and railings to concrete work.  Fabricate 

anchorage devices capable of withstanding loads imposed by handrails and railings.  Coordinate anchorage 

devices with supporting structure. 

 

J. For railing posts set in concrete, provide preset sleeves of stainless steel as indicated on the Contract 

Drawings, but not less than 6 inches long with inside dimensions not less than 1/2 inch greater than outside 

dimensions of post, and steel plate forming bottom closure. 

 

K. Shear and punch metals cleanly and accurately.  Remove burrs from exposed cut edges. 

 

L. Ease exposed edges to a radius of approximately 1/32 inch, unless otherwise indicated.  Form  

bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing the 

Work. 

 

M. Cut, reinforce, drill, and tap components, as indicated, to receive finish hardware, screws, and similar items. 

 

N. Provide weep holes or another means to drain entrapped water in hollow sections of handrail and railing 

members that are exposed to exterior or to moisture from condensation or other sources. 

 

O. Fabricate joints that will be exposed to weather in a watertight manner. 

 

P. Close exposed ends of handrail and railing members with prefabricated end fittings. 

 

Q. Toe Boards:  Where indicated, provide toe boards at railings around openings and at edge of open-sided 

floors and platforms.  Fabricate to dimensions and details indicated. 

 

R. Fillers:  Provide fillers made from steel plate, or other suitably crush-resistant material, where needed to 

transfer wall bracket loads through wall finishes to structural supports.  Size fillers to suit wall finish 

thicknesses and to produce adequate bearing area to prevent bracket rotation and overstressing of substrate. 

 

 

2.6 FINISHES, GENERAL 

 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes. 

 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective 

covering before shipping. 

 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are acceptable if they 

are within one-half of the range of approved Samples.  Noticeable variations in the same piece are not 

acceptable.  Variations in appearance of other components are acceptable if they are within the range of 

approved Samples and are assembled or installed to minimize contrast. 

 

D. Provide exposed fasteners with finish matching appearance, including color and texture, of handrails and 

railings. 
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2.7 ALUMINUM FINISHES 

 

A. Finish designations prefixed by AA comply with system established by the Aluminum Association for 

designating aluminum finishes. 

 

B. Class II, Clear Anodic Finish:  AA-M12C22A31 (Mechanical Finish:  nonspecular as fabricated; Chemical 

Finish:  etched, medium matte; Anodic Coating:  Architectural Class II, clear coating 0.010 mm or thicker) 

complying with AAMA 607.1. 

 

 

PART 3 ï EXECUTION 

 

3.2 INSTALLATION, GENERAL 

 

A. Fit exposed connections together to form tight, hairline joints 

 

B. Perform cutting, drilling, and fitting required to install handrails and railings.  Set handrails and railings 

accurately in location, alignment, and elevation; measured from established lines and levels and free from 

rack. 

 

1. Do not weld, cut, or abrade surfaces of handrail and railing components that have been coated or finished 

after fabrication and that are intended for field connection by mechanical or other means without further 

cutting or fitting. 

2. Set posts plumb within a tolerance of 1/16 inch in 3 feet. 

3. Align rails so variations from level for horizontal members and from parallel with rake of steps and ramps 

for sloping members do not exceed 1/4 inch in 12 feet. 

 

C. Corrosion Protection:  Coat concealed surfaces of aluminum that will be in contact with grout, concrete, 

masonry, wood, or dissimilar metals with a heavy coat of bituminous paint. 

 

D. Adjust handrails and railings before anchoring to ensure matching alignment at abutting joints.  Space posts 

at interval indicated, but not less than that required by structural loads. 

 

E. Fastening to In-Place Construction:  Use anchorage devices and fasteners where necessary for securing 

handrails and railings and for properly transferring loads to in-place construction. 

 

 RAILING CONNECTIONS 

 

A. Nonwelded Connections:  Use mechanical or adhesive joints for permanently connecting railing components.  

Use wood blocks and padding to prevent damage to railing members and fittings.  Seal recessed holes of 

exposed locking screws using plastic cement filler colored to match finish of handrails and railings. 

 

B. Welded Connections:  Use fully welded joints for permanently connecting railing components.  Comply with 

requirements for welded connections in "Fabrication" Article whether welding is performed in the shop or in 

the field. 
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C. Expansion Joints:  Install expansion joints at locations indicated but not farther apart than required to 

accommodate thermal movement.  Provide slip-joint internal sleeve extending 2 inches beyond joint on either 

side, fasten internal sleeve securely to one side, and locate joint within 6 inches of post. 

 

3.3 ANCHORING POSTS 

 

A. Use steel pipe sleeves preset and anchored into concrete for installing posts.  After posts have been inserted 

into sleeves, fill annular space between post and sleeve with the following anchoring material, mixed and 

placed to comply with anchoring material manufacturer's written instructions: 

 

B. Form or core-drill holes not less than 5 inches deep and 3/4 inch larger than OD of post for installing posts 

in concrete.  Clean holes of loose material, insert posts, and fill annular space between post and concrete with 

the following anchoring material, mixed and placed to comply with anchoring material manufacturer's written 

instructions: 

 

1. Nonshrink, nonmetallic grout or anchoring cement. 

 

C. Cover anchorage joint with flange of same metal as post, attached to post as follows: 

 

1. Welded to post after placing anchoring material. 

 

D. Leave anchorage joint exposed; wipe off surplus anchoring material; and leave 1/8-inch build-up, sloped 

away from post. 

 

3.4 CLEANING 

 

A. Clean aluminum by washing thoroughly with clean water and soap and rinsing with clean water. 

 

B. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas of 

shop paint, and paint exposed areas with same material. 

  

3.5 PROTECTION 

 

A. Protect finishes of handrails and railings from damage during construction period with temporary protective 

coverings approved by railing manufacturer.  Remove protective coverings at the time of Substantial 

Completion. 

 

B. Restore finishes damaged during installation and construction period so no evidence remains of correction 

work.  Return items that cannot be refinished in the field to the shop; make required alterations and refinish 

entire unit, or provide new units. 

 

 

--END OF SECTION-- 
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SECTION 07110 

 

WATERSTOP 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This section includes the requirements for furnishing and installing PVC and swell-type (hydrophilic) 

waterstop as required. 

 

1.2 REFERENCES 

 

A. The Work shall be in accordance with the latest revisions of the following codes, standards, and 

specifications except where more stringent requirements have been specified herein. 

 

 1. American Society for Testing and Materials (ASTM) 

 

2. United States Federal Test Method Standard Number 601 - Test Methods for Testing 

Waterstop. 

 

  3. U.S. Army Corps of Engineers Specifications CRD-C572-74. 

 

1.3 DESCRIPTION OF WORK 

 

A. The Contractor shall furnish and install waterstops of the shape, size and dimensions and at the 

locations shown on the drawings and as specified herein.  Waterstops shall be installed to the limits 

shown on the drawing or as approved by the Engineer.  Adequate provisions shall be made to support 

and protect the waterstop during the work.  The Contractor shall repair or replace at his expense any 

waterstop punctured or damaged before final acceptance of the work.  All water stops shall be 

protected from coating by oil or grease. 

 

1.4 QUALIFICATIONS AND TESTING 

 

A. All test methods for testing waterstop shall be in accordance with the United States Federal Test 

Method Standard Number 601. 

 

B. PVC waterstop shall be of the highest grade polyvinyl chloride compound meeting U.S. Army Corps 

of Engineers Specifications CRD-C572-74. 

 

1.5 SUBMITTALS 

 

A. The Contractor shall submit for review by the Engineer, samples, manufacturer's specifications and 

installation instructions and recommendations along with necessary sketches for each type of 

waterstop required.  Certifications and laboratory test reports indicating that each material complies 

with the requirements shall be included. 

 

B. Complete testing shall be performed by an independent testing laboratory to show compliance with 

the specifications if so directed by the Engineer.  All such testing shall be at the Contractor's expense. 
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1.6 STORAGE, HANDLING AND DELIVERY 

 

A. Coils of waterstop shall be packaged and delivered to the job site in pallet boxes to eliminate kinks, 

twists, or depressions.  The waterstop supplier and/or distributor shall certify that the coils have not 

been exposed to direct sunlight.  Coils stored on the job site shall not be exposed to direct sunlight 

prior to installation. 

 

1.7 QUALITY ASSURANCE  
 

A. Waterstop Inspection:  It is required that all waterstop field joints shall be subject to rigid 

inspection, and no such Work shall be scheduled or started without having made prior 

arrangements with the Engineer for the required inspections.  Not less than 24 hours notice shall be 

given for scheduling such inspections. 

 

B. Field joints in waterstops shall be subject to rigid inspection for misalignment, bubbles, inadequate 

bond, porosity, cracks, offsets, and other defects which would reduce the potential resistance of the 

material to water pressure at any point.  Defective joints shall be replaced with material which 

passes inspection; faulty material shall be removed from the Site and disposed of. 

 

C. The following waterstop defects represent a partial list of defects which shall be grounds for 

rejection: 
 

1. Offsets at joints greater than 1/16-inch or 15 percent of material thickness, at any point, 

whichever is less. 

 

2. Exterior crack at joint, due to incomplete bond, which is deeper than 1/16-inch or 15 

percent of material thickness, at any point, whichever is less. 

 

3. Any combination of offset or exterior crack which will result in a net reduction in the cross 

section of the waterstop in excess of 1/16-inch or 15 percent of material thickness at any 

point, whichever is less. 

 

4. Misalignment of joint which results in misalignment of the waterstop in excess of 1/2-inch 

in 10 feet. 

 

5. Porosity in the welded joint as evidenced by visual inspection. 

 

6. Bubbles or inadequate bonding which can be detected with a penknife test.  (If, while 

prodding the entire joint with the point of a pen knife, the knife breaks through the outer 

portion of the weld into a bubble, the joint shall be considered defective.) 

 

7. Visible signs of separation when the cooled splice is bent by hand at any sharp angle. 

 

8. Any evidence of burned material. 
 

D. PVC Waterstop Samples:  Prior to use of the waterstop material in the field, a sample of a 

prefabricated (shop made fitting) mitered cross and a tee constructed of each size or shape of material 
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to be used shall be submitted.  These samples shall be prefabricated (shop made fitting) so that the 

material and workmanship represent in all respects the fittings to be provided.  Field samples of 

prefabricated (shop made fitting) fittings (crosses, tees, etc.) will also be selected at random by the 

Engineer for testing by a laboratory at the Owner's expense.  When tested, tensile strength across the 

joints shall be at least 1120 psi. 

 

PART 2 - MATERIALS 

 

2.1 PVC WATERSTOPS 

 
A. PVC Waterstops shall be extruded from an elastomeric polyvinyl chloride compound containing the 

plasticizers, resins, stabilizers, and other materials necessary to meet the requirements of this Section.  

No reclaimed or scrap material shall be used.  The CONTRACTOR shall obtain from the waterstop 

manufacturer and shall furnish to the ENGINEER for review, current test reports and a written 

certification of the manufacturer that the material to be shipped to the job meets the physical 

requirements as outlined in the U.S. Army Corps of Engineers Specification CRD-C572-PVC 

Waterstops, and those listed herein. 

1. Center-Bulb Multi-ribbed Waterstops:  Center-bulb waterstops shall be as manufactured by 

Greenstreak Plastic Products Co., Profiles 646, 679,732, and 735;Durajoint Types  5,10,11, 

and 11A ; or equal; provided, that at no place shall the thickness of flat strip waterstops, 

including the center bulb type, be less than 3/8-inch.  Waterstop shall be provided with 

factory installed hog rings at 12 inches on centers along the waterstop. 

2. Multi -Rib Waterstops:  Multi-rib waterstops, where required, shall be as manufactured by 

Greenstreak Plastic Products Co., Profiles 789 and 790; Durajoint Types 11 and 11A; or 

equal.  Prefabricated (shop made fitting) joint fittings shall be used at all intersections of the 

ribbed-type waterstops. 

3. Retrofit Waterstops:  Retrofit waterstops and batten bars shall be as manufactured by 

Greenstreak Plastic Products Co., Style #609, or equal.  Waterstop shall be supplied as a 

complete system including waterstop, SS batten bar, SS anchor bolts, and epoxy gel. 
 

B. Waterstop Testing Requirements:  When tested in accordance with the test standards, the waterstop 

material shall meet or exceed the following requirements: 

 

Physical Property, Sheet Material   Value   ASTM Std. 

 

 Tensile Strength-min (psi) 2000 D 638, Type IV 

 Ultimate Elongation-min (percent) 350 D 638, Type IV 

 Low Temp Brittleness-max (degrees F) -35 D 746 

 Stiffness in Flexure-min (psi) 600 D 747 

 

 Accelerated Extraction (CRD-C572) 

 

 Tensile Strength-min (psi) 1500 D 638, Type IV 

 Ultimate Elongation-min (percent) 300 D 638, Type IV 
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 Effect of Alkalies (CRD-C572) 

 

 Change in Weight (percent) plus 0.25/minus 0.10 ------ 

 Change in Durometer, Shore A plus and minus 5 D 2240 

 

 Finish Waterstop 

 

 Tensile Strength-min (psi) 1400 D 638, Type IV 

 

 Ultimate Elongation-min (percent)          280        D 638, Type IV 

 

2.2 HYDROPHILIC WATERSTOP 

A. Hydrophilic waterstop shall be the type which expands in the presence of water to form a watertight 

joint seal without damaging the concrete in which it is cast. 

B. Pre-formed Hydrophilic Waterstop: Hydrophilic (bentonite-free) waterstops shall be Hydrotite 

CJ10202k as manufactured by Greenstreak Plastic Products Co., or Adeka Ultraseal MC2010 as 

manufactured by Asahi Denka. 

C. Waterstop shall be manufactured from chloroprene rubber and modified chloroprene rubber with 

hydrophilic properties.  Waterstop shall have a delay coating to inhibit initial expansion due to 

moisture present in fresh concrete. The minimum expansion ratio of modified chloroprene shall be 

not less than 2 to 1 volumetric change in distilled water at 70 degrees F. 

 Physical Property, Chloroprene Value ASTM Std. 

 Tensile Strength-min (psi) 1275 D 412 

 Ultimate Elongation-min (percent) 350 D 412 

 Hardness, Shore A 55 plus and D 2240 

 minus 5 

 Physical Property, Modified 

 Chloroprene Value ASTM Std. 

 

 Tensile Strength-min (psi) 300 D 412 

 Ultimate Elongation-min (percent) 600 D 412 

 Hardness, Shore A 55 plus and D 2240 

 minus 5 

 

D. Bonding agent for hydrophilic waterstop shall be the manufacturer's recommended adhesive for wet, 

rough concrete. 
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PART 3 - EXECUTION 

 

3.1 GENERAL 

A. Waterstops shall be embedded in the concrete across joints as indicated.  Waterstops shall be fully 

continuous for the extent of the joint.  Splices necessary to provide such continuity shall be 

accomplished in conformance to printed instructions of manufacturer of the waterstops.  The 

Contractor shall take suitable precautions and means to support and protect the waterstops during the 

progress of the work and shall repair or replace at its own expense any waterstops damaged during 

the progress of the work.  Waterstops shall be stored so as to permit free circulation of air around the 

waterstop material.   

B. When any waterstop is installed in the concrete on one side of a joint, while the other half or portion 

of the waterstop remains exposed to the atmosphere for more than 2 days, suitable precautions shall 

be taken to shade and protect the exposed waterstop from direct rays of the sun during the entire 

exposure and until the exposed portion of the waterstop is embedded in concrete. 

3.2 JOINT CONSTRUCTION 

A. Setting Waterstops:  In order to eliminate faulty installation that may result in joint leakage, particular 

care shall be taken of the correct positioning of the waterstops during installation.  Adequate 

provisions must be made to support and anchor the waterstops during the progress of the WORK and 

to insure the proper embedment in the concrete.  The symmetrical halves of the waterstops shall be 

equally divided between the concrete pours at the joints.  The center axis of the waterstops shall be 

coincident with the joint openings.  Maximum density and imperviousness of the concrete shall be 

insured by thoroughly working it in the vicinity of all joints. 

B. In placing PVC waterstops in the forms, means shall be provided to prevent them from being 

folded over by the concrete as it is placed.  Waterstops shall be held in place with light wire ties on 

12-inch centers which shall be passed through hog rings at the edge of the waterstop and tied to the 

curtain of reinforcing steel.  Horizontal waterstops, with their flat face in a vertical plane, shall be 

held in place with continuous supports to which the top edge of the waterstop shall be tacked.  In 

placing concrete around horizontal waterstops, with their flat face in a horizontal plane, concrete 

shall be worked under the waterstops by hand so as to avoid the formation of air and rock pockets. 

C. In placing centerbulb waterstops in expansion joints, the centerbulb shall be centered on the joint 

filler material. 

 

D. Waterstop in vertical wall joints shall stop 6 inches from the top of the wall where such waterstop 

does not connect with any other waterstop and is not to be connected to a future concrete 

placement. 

 

E. Splices in PVC waterstops shall be performed by heat sealing the adjacent waterstop sections in 

accordance with the manufacturer's printed recommendations.  It is essential that: 

1. The material not be damaged by heat sealing. 

2. The splices have a tensile strength of not less than 80 percent of the unspliced material tensile 

strength. 
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3. The continuity of the waterstop ribs and of its tubular center axis be maintained. No edge 

welding is allowed. 

 
F. Butt joints of the ends of 2 identical waterstop sections may be made while the material is in the 

forms. 

G. All joints with waterstops involving more than 2 ends to be jointed together, and all joints which 

involve an angle cut, alignment change, or the joining of 2 dissimilar waterstop sections shall be 

prefabricated (shop made fitting) prior to placement in the forms, allowing not less than 24-inch 

long strips of waterstop material beyond the joint.  Upon being inspected and approved, such 

prefabricated (shop made fitting) waterstop joint assemblies shall be installed in the forms and the 

ends of the 24-inch strips shall be butt welded to the straight run portions of waterstop in place in 

the forms. 

H. Where a centerbulb waterstop intersects and is jointed with a non-centerbulb waterstop, care shall 

be taken to seal the end of the centerbulb, using additional PVC material if needed. 

I. Hydrophilic Waterstop 

1. Where a hydrophilic waterstop is called for in the Contract Documents, it shall be installed 

with the manufacturer's instructions and recommendations except as modified herein. 

2. When requested by the Engineer, the Contractor shall arrange for the manufacturer to furnish 

technical assistance in the field. 

3. Hydrophilic waterstop shall only be used where complete confinement by concrete is 

provided. Hydrophilic waterstop shall not be used in expansion or contraction joints nor in 

the first 6 inches of any non-intersecting joint. 

4. The hydrophilic waterstop shall be located as near as possible to the center of the joint and 

it shall be continuous around the entire joint.  The minimum distance from the edge of the 

waterstop to the face of the member shall be 5 inches. 

5. Where the thickness of the concrete member to be placed on the hydrophilic waterstop is 

less than 12 inches, the waterstop shall be placed in grooves formed or ground into the 

concrete.  The groove shall be at least 3/4 inch deep and 1-1/4 inches wide.  When placed in 

the groove, the minimum distance from the edge of the waterstop to the face of the member 

shall be 2.5 inches. 

6. Where a hydrophilic waterstop is used in combination with PVC waterstop, the hydrophilic 

waterstop shall overlap the PVC waterstop for a minimum of 6 inches and shall be adhered 

to PVC waterstop with single component water-swelling sealant as recommended by 

manufacturer. 

7. The hydrophilic waterstop shall not be installed where the air temperature falls outside the 

manufacturer's recommended range. 
 

8. The concrete surface under the hydrophilic waterstop shall be smooth and uniform.  The 

concrete shall be ground smooth if needed.  Alternately, the hydrophilic waterstop shall be 
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bonded to the surface using an epoxy grout which completely fills all voids and 

irregularities beneath the waterstop material.  Prior to installation, the concrete surface 

shall be wire brushed to remove any laitance or other materials that may interfere with the 

bonding of epoxy. 

 

9. The hydrophilic waterstop shall be secured in place with concrete nails and washers at 12-

inch maximum spacing.  This shall be in addition to the adhesive recommended by the 

manufacturer. 
 

J. Retrofit Waterstop:  Retrofit waterstops shall be set in a bed of epoxy over a sandblasted surface with 

stainless steel batten bars and 1/4-inch diameter stainless steel anchors at 6 inches on center, 

staggered, and in accordance with the manufacturer's written recommendations. 

 

3.3 INSTALLATION OF PVC WATERSTOP 

 

 A. Waterstops shall be installed where shown on the drawings. 

 

B. Internal waterstops shall be securely fastened to formwork or reinforcing steel every 12 inches or 

less on both edges prior to concrete placement, as required to prevent displacement during concrete 

placement and vibration. 

 

 C. Maintain a minimum of two (2) inches clearance between waterstop and reinforcing steel. 

 

D. Waterstops for all joints shall be continuous around all corners and intersections.  Provide factory 

formed and tested corners and intersections where angle intersections occur. 

 

E. Only straight butt splices shall be made in the field, and all field splices shall be made with a Teflon 

coated waterstop iron and tested for a complete seal in accordance with the manufacturer's 

recommendations and subject to approval of the Engineer. 

 

F. Field splices shall be made outside of forms and shall be completed prior to concrete placement.  In 

areas where reinforcing steel obstructs the proper positioning of the splicing apparatus, slack in the 

waterstop shall be provided, and splices shall be made in an unobstructed area adjacent to the 

reinforcing steel; after the splice has cooled and passed inspection, thread the waterstop into correct 

position and secure it according to paragraph above. 

 

 G. No holes will be permitted to be made in the waterstop. 

 

H. Care shall be exercised in placing and vibrating the concrete about the waterstop to insure complete 

filling of the concrete forms under and about the waterstop and to obtain a continuous bond between 

the concrete and the waterstop at all points around the periphery of the waterstop.  Care shall be taken 

to prevent damaging the center bulb.   



 

  

County of Orange, New York 

Department of General Services 
PO Box 218, 255-275 Main Street 

Goshen, New York 10924 

Page 173 

RFB-OC007-18 Rehabilitation of Beaver Dam Lake Dam 

 

DGS RFB A8 Minor Closed  (12/14) 

3.4 INSTALLATION OF SWELL-TYPE WATERSTOP 

 

 A. Swell waterstop shall be installed where shown on the drawings. 

 

 B. Joint surfaces shall be clean and dry prior to installation of the swell waterstop. 

 

 C. All material shall be kept dry in original boxes prior to installation. 

 

 D. Material shall be installed in strict accordance with manufacturer's directions. 

 

E. Any waterstop material exhibiting considerable swelling prior to confinement in the joint shall be 

replaced with new material at the expense of the Contractor. 

 

 

 - END OF SECTION -  
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SECTION 07130 

 

JOINT SEALANTS  

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This section includes the requirements for applying exterior sealant/adhesives as required. 

 

1.2 REFERENCES 

 

A. The Work shall be in accordance with the latest revisions of the following codes, standards, and 

specifications except where more stringent requirements have been specified herein. 

 

1. United States Federal Test Method TT-S-001543 

2. United States Federal Test Method TT-S-00227 

3. United States Federal Test Method TT-S-00230 

 

1.3 DESCRIPTION OF WORK 

 

A. Exterior Caulking: Provide and install caulking at all locations indicated on Contract Drawings and 

including the following locations: 

 

1. Construction joints. 

 

  2. Vertical joints between unlike materials. 

 

3. Expansion joints. 

 

4. Control joints. 

 

1.4 SUBMITTALS 

 

A. Samples 

 

1. Manufacturer's technical data. 

 

2. Samples of sealants specified. 

 

 B. Guarantee: submit two written and signed guarantees. 

 

 C. All submittals shall be in accordance with the General Requirements of this specification. 
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1.5 GUARANTEE 

 

A. The Contractor and sealant installer shall jointly guarantee to repair or replace sealants which fail to 

form air-tight and water-tight joints, or fail in joint adhesion, cohesion, abrasion resistance, weather 

resistance, or appear to deteriorate in any other manner for a period of two years from the date of 

acceptance by the Owner. 

 

1.6 PRODUCT DELIVERY, HANDLING AND STORAGE 

 

 A. Deliver materials to the project site and store with manufacturer's label intact. 

 

B. Manufacturer's label shall state date of manufacturer and shelf life. 

 

C. Materials shall be stored under cover at 70 degrees Fahrenheit for 48 hours prior to installation. 

 

1.7 QUALITY ASSURANCE 

A. Construction Joint Sealant:  The Contractor shall prepare adhesion and cohesion test specimens as 

required herein, at intervals of 5 working days while sealants are being installed. 

B. The sealant material shall show no signs of adhesive or cohesive failure when tested in accordance 

with the following procedure in laboratory and field tests: 

1. Sealant specimen shall be prepared between 2 concrete blocks (1-inch by 2-inch by 3-inch).  

Spacing between the blocks shall be 1-inch.  Coated spacers (2-inch by 1-1/2-inch by 1/2-

inch) shall be used to insure sealant cross-sections of 1/2-inch by 2 inches with a width of 1-

inch. 

2. Sealant shall be cast and cured according to manufacturer's recommendations except that 

curing period shall be not less than 24 hours. 

3. Following curing period, the gap between blocks shall be widened to 1-1/2-inch.  Spacers 

shall be used to maintain this gap for 24 hours prior to inspection for failure. 

PART 2 - PRODUCTS 

 

2.1 MATERIALS 

 

A. Unless noted otherwise on the Contract Drawings sealants shall be one or two-component 

elastomeric compound of silicone, polysulfide, or polyurethane base manufactured by Sika Corp. or 

equal. 

 

1. Silicone based sealants shall meet the requirements of Federal Specification TT-S-001543.  

Primers for silicone sealants shall be quick drying clear primers as recommended by the 

sealant manufacturer. 

 

2. Polysulfide and polyurethane base sealants shall meet the requirements of Federal 

Specification TT-S-00227 or TT-S-00230.  Primers shall be non-bleeding non-staining, 

clear-drying materials as recommended by the sealant manufacturer. 
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B. Back-up for joint gasketing shall be closed cell polyethylene sponge for the required size and shape, 

as recommended by the sealant manufacturer.  Materials impregnated with oil, solvents or 

bituminous materials shall not be used.  Oakum shall be dry and free from oil and creosote. 

 

C. Sealants for joints which are continuously exposed to water shall be two-component polyurethane 

base sealants with a primer which is recommended for immersion conditions. 

 

D. Sealants for horizontal concrete surfaces in exposed areas shall be nontracking and sealants for 

vertical joints shall be nonsagging type. 

 

E. Solvents, cleaning agents and other accessory materials shall be as recommended by the sealant 

manufacturer. 

 
2.2 JOINT SEALANT FOR WATER BEARING JOINTS 

A. Joint sealant shall be polyurethane polymer designed for bonding to concrete which is continuously 

submerged in water.  No material will be acceptable which has an unsatisfactory history as to bond 

or durability when used in the joints of water retaining structures. 

B. Joint sealant material shall meet the following requirements (73 degrees F and 5 percent R.H.): 

  Work Life     45 - 180 minutes 

 

  Time to Reach 20 Shore "A" Hardness 

  (at 77 degrees F, 200 gr quantity)  24 hours, maximum 

  

  Ultimate Hardness (ASTM D 2240)  20 - 45 Shore "A" 

 

  Tensile Strength (ASTM D 412)   175 psi, minimum 

 

  Ultimate Elongation (ASTM D 412)  400 percent, minimum 

 

  Tear Resistance (Die C, ASTM D 624) 7 5 pds per inch of thickness, minimum 
 

  Color      Light Gray 

 

C. Polyurethane sealants for waterstop joints in concrete shall conform to the following requirements: 

1. Sealant shall be 2-part polyurethane with the physical properties of the cured sealant 

conforming to or exceeding the requirements of ANSI/ASTM C 920 ï Elastomeric Joint 

Sealant, or Federal Specification TT-S-0227 E(3) - Sealing Compound, Elastomeric Type, 

Multicomponent, for Caulking, Sealing, and Glazing Buildings and Other Structures, for 2-

part material, as applicable. 

2. For vertical joints and overhead horizontal joints, only "non-sag" compounds shall be used; 

all such compounds shall conform to the requirements of ANSI/ASTM C 920 Class 25, 

Grade NS, or Federal Specification TT-S-0227 E(3), Type II, Class A. 
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3. For plane horizontal joints, the self-leveling compounds which meet the requirements of 

ANSI/ASTM C 920 Class 25, Grade P, or Federal Specification TT-S-0227 E(3), Type I 

shall be used.  For joints subject to either pedestrian or vehicular traffic, a compound 

providing non-tracking characteristics, and having a Shore "A" hardness range of 35 to 45, 

shall be used. 

4. Primer materials, if recommended by the sealant manufacturer, shall conform to the printed 

recommendations of the manufacturer. 

 

D. Sealants, indicated, shall be PSI-270 as manufactured by Polymeric Systems Inc.; Elastothane 227R 

as manufactured by Pacific Polymers; Sikaflex 2C, as manufactured by Sika Corporation; or equal. 

2.3 BACKING ROD 

A. Backing rod shall be an extruded closed-cell, polyethylene foam rod.  The material shall be 

compatible with the joint sealant material and shall have a tensile strength of not less than 40 psi 

and a compression deflection of approximately 25 percent at 8 psi.  The rod shall be 1/8-inch larger 

in diameter than the joint width except that a one-inch diameter rod shall be used for a 3/4-inch 

wide joint. 

 

PART 3 - EXECUTION 

 

3.1 PREPARATION 

 

A. The compatibility of the specified sealant with the joint surfaces, joint fillers and other materials 

behind or below the joint shall be investigated before purchases of sealant materials. Only materials 

which are known to be fully compatible with the actual installation condition, as shown by the 

manufacturer's published data or certification shall be provided. 

 

B. All surfaces to receive sealants shall be dry and frost free, cleaned thoroughly and made free of all 

loose particles, dirt, dust, oil, wax and other foreign matter.  Stone, concrete, and masonry shall be 

cleaned with brushes, if necessary.  Protective coatings and mold release agents on materials to 

receive sealants shall be removed with a recommended solvent. 

 

C. It shall be the responsibility of the sealant contractor to install a sample bead of sealant before 

commencing work, to demonstrate the degree of adhesion attained with actual job materials and 

cleaning methods. 

 

D. All surfaces which are to receive sealant shall be primed after the surfaces have been prepared. If 

tests of the primer indicate discoloration of adjacent surfaces, special precautions must be taken to 

guard against the primer being applied over any surface to remain exposed.  An impervious tape or 

equivalent cover must be applied prior to priming and shall not be removed until the sealant has been 

placed. 

 

E. Cracks in existing concrete shall be routed to allow for minimum sealant dimensions specified below.  

Joint surfaces shall be cleaned of all dust and debris prior to priming. 
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3.2 JOINT CONSTRUCTION 

 

A. Construction Joint Sealant:  Construction joints in water-bearing floor slabs, and elsewhere as 

indicated, shall be provided with tapered grooves which shall be filled with a construction joint 

sealant.  The material used for forming the tapered grooves shall be left in the grooves until just 

before the grooves are cleaned and filled with joint sealant.  After removing the forms from the 

grooves, all laitance and fins shall be removed, and the grooves shall be sand-blasted.  The grooves 

shall be allowed to become thoroughly dry, after which they shall be blown out; immediately 

thereafter, they shall be primed, bond breaker tape placed in the bottom of the groove, and filled with 

the construction joint sealant.  The primer shall be furnished by the sealant manufacturer.  No sealant 

will be permitted to be used without a primer.  Care shall be used to completely fill the sealant 

grooves.  Areas designated to receive a sealant fillet shall be thoroughly cleaned, as outlined for the 

tapered grooves, prior to application of the sealant. 

B. The primer and sealant shall be placed strictly in accordance with the printed recommendations of 

the manufacturer, taking special care to properly mix the sealant prior to application.  The sides of 

the sealant groove shall not be coated with bond breaker, curing compound, or any other substance 

which would interfere with proper bonding of the sealant.  Sealant shall achieve final cure at least 7 

days before the structure is filled with water.  

C. Sealant shall be installed by a competent waterproofing specialty contractor who has a successful 

record of performance in similar installations. 

D. Thorough, uniform mixing of 2-part, catalyst-cured materials is essential; special care shall be taken 

to properly mix the sealer before its application.  Before any sealer is placed, the Contractor shall 

arrange to have the crew doing the WORK carefully instructed on the proper method of mixing and 

application by a representative of the sealant manufacturer. 

E. Any joint sealant which fails to fully and properly cure after the manufacturer's recommended curing 

time for the conditions of the Work hereunder shall be completely removed; the groove shall be 

thoroughly sandblasted to remove all traces of the uncured or partially cured sealant and primer, and 

shall be re-sealed with the indicated joint sealant.  Costs of such removal, joint treatment, re-sealing, 

and appurtenant work shall be the Contractorôs responsibility. 

3.3 INSTALLATION  

 

A. Sealants shall be installed to the depths as shown or, if not shown, as recommended by the sealant 

manufacturer but within the following general limitations: For normal moving joints sealed with 

elastomeric sealants but not subject to traffic, joints shall be filled to a depth equal to 50% of the 

joint width, but not more than 1/2" deep or less than 1/4" deep.  Control joints shall be recessed 1/4" 

below the adjoining surfaces.  A bond breaker shall be used in all joints to prevent three-sided 

adhesion of the sealant material. 

 

B. Joints which exceed the depth requirements specified herein shall be packed with a performed backup 

material recommended by the sealant manufacturer.  Where backing rods are used, the depth of the 

joint shall be measured from the crown of the circular or semi-circular rods. 
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C. Sealants shall be applied in strict accordance with the manufacturer's directions.  Proper nozzle for 

joint width shall be used and the material shall be driven with sufficient pressure to fill the joints 

completely.  Sealants which merely bridge the joints at the surface and do not completely fill the 

space behind shall not be acceptable.  Application shall begin at the bottom of vertical joints and 

work upward.  Knife application shall be restricted to special conditions where gun application is 

impractical and shall be specifically approved by the Engineer. 

 

D. Joints shall be pointed smooth and neat with the proper tool.  A tooling solution as recommended by 

the sealant manufacturer shall be used. 

 

E. Sealant shall be applied to all control joints, vertical joints and elsewhere as indicated on the 

drawings. 

 

3.4 WEATHER CONDITIONS 

 

A. The installation of sealants shall not proceed under adverse conditions or when temperature is above 

or below the limitations set by the manufacturers. 

 

B. Whenever the joint width is affected by ambient temperature variation, the elastomeric sealants shall 

be installed only when temperatures are in the lower third of the manufacturer's recommended 

temperature range. 

 

3.5 CLEANING 

 

A. Excess materials shall be removed and finished joints shall be left without holes, cracks, sags, 

wrinkles or other imperfections. 

 

B. Surfaces that have been soiled during sealant installation shall be cleaned immediately with solvent 

or cleaning agent as recommended by the sealant manufacturer. 

 

 

 - END OF SECTION ï 
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 SECTION 11202 

 

 SLUICE GATES 

 

PART 1  GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes requirements for providing sluice gates and appurtenances, complete with 

guides, frames, brackets, anchor bolts, stems and stem guides, and accessories as indicated in 

accordance with the Contract Documents. 

 

B. Manual operators and their floor stands, base plates, anchorages, and accessories are included in the 

Base Bid of this Contract, and are shown on the Contract Drawings. See SECTION 15110 ï 

MANUAL SLUICE GATE OPERATORS. 

 

C. Contractor ADD/ALTERNATE to the Base Bid are electric actuators, to be used only at the direction 

of the Owner, and are shown as such on the Contract Drawings. See SECTION 15110.1 ï 

ELECTRIC SLUICE GATE OPERATORS of the ADD/ALTERNATE package. 

 

1.2 REFERENCES 

 

A. Materials and installation shall be in accordance with the latest revisions of the following codes, 

standards and specifications, except where more stringent requirements have been specified herein: 

 

1. American Water Works Association (AWWA) 

 

a. AWWA C501 ï Cast-Iron Sluice Gates 

 

1.3 EQUIPMENT IDENTIFICATION 

 

A. Equipment covered under this specification is identified as follows: 

 

1. 18-inch Sluice Gate ï flush bottom closure 

 

2. 24-inch Sluice Gate ï flush bottom closure 

    

1.4 SUBMITTALS 

 

 A. Provide submittals in accordance with the General Provisions, including the following items: 

1. Shop drawings or equipment drawings, including dimensions, material of construction, size 

and location of connections to other work, and weight of equipment. 

 

  2. Catalog information and cuts. 
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  3. Complete manufacturer's specifications, including materials description and lubricant 

requirements. 

 

4. Affidavit  

 

Submit manufacturer's affidavit that the gates are in compliance with the applicable 

provisions of the latest edition of AWWA C501 and this Specification. 

 

  5. Suggested spare parts list with current price information. 

 

  6. List of special tools required for checking, testing, parts replacement, and maintenance. 

Special tools are those which have been specially designed or adapted for use on parts of the 

equipment, and which are not customarily and routinely carried by maintenance mechanics. 

 

7. List of special tools furnished with the equipment. 

 

8. Special handling instructions. 

 

9. Requirements for storage and protection prior to installation. 

 

10. Manufacturer's installation recommendations. 

 

11. Requirements for routine maintenance required prior to plant startup. 

 

 B. Submit Manufacturerôs Certificate of proper installation. 

 

1.5 DELIVERY, STORAGE, AND HANDLING 

 

A. Materials and equipment shall be boxed, crated or otherwise completely enclosed and protected 

during shipment, handling, and storage. Such boxes, crates or protection shall be clearly labeled 

with manufacturer's name, brand or model designation, type or grade, and color. 

B. Protect materials and equipment from exposure to the elements and keep dry at all times. Handle 

and store to prevent damage in accordance with manufacturer's recommendations. 

C. Material and equipment damaged by handling and storage shall be repaired or replaced by the 

Contractor as directed by the Engineer. 

 

PART 2  PRODUCTS 

 

2.1 GENERAL 

 

A. Construction of sluice gates shall be in accordance with the latest edition of AWWA C501. 

 

B. All drilled holes shall be spotfaced to insure ample bolt and nut bearing surfaces. 

 

C. All wedges, seat facings, and guide wedge facings used in the installation shall be of bronze.  Bronze 

alloys used shall not be subject to de-aluminumization or de-zincification. 
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D. Wherever the term "stainless steel" is used in this Specification, Type 304 stainless steel shall be 

provided unless otherwise noted. 

 

E. Acceptable Manufacturers 

 

 The following manufacturers are named to establish a standard of quality necessary for the Project: 

 

  1. Rodney Hunt Co., Orange, MA 

2. Waterman Industries, Inc., Exeter, CA 

3. Or equal 

 

2.2 MATERIALS AND CONSTRUCTION 

 

A. Frames  

 

1. Sluice gate frames shall be of one-piece cast iron construction and designed for direct 

mounting to an existing concrete face with anchor bolts. 

 

2. Dovetailed slots shall be machined around the perimeter of the front face of the frame. 

Bronze seat facing shall be driven into these dovetailed slots and further machined and hand-

finished to provide a watertight joint. 

 

3. Frames for gates subject to unseating head shall have pads integrally cast on the top, bottom, 

and sides of the frame to provide seats for the top, bottom and side wedges. All wedge pads 

shall be machined and have machined keyways provided to receive the wedge seats. 

 

B. Guides 

 

1. The guides shall be made of cast iron integral with the gate frame. Guides shall be heavily 

ribbed at areas of contact with side wedges, and shall be designed to withstand the total 

thrusts due to water pressure and wedge action. 

 

2. Grooves shall be machined throughout the entire guide length to receive machined tongues 

of the disc. A clearance not to exceed 1/16 inch shall be maintained on all tongue and groove 

dimensions. 

 

3. The guides shall be of such lengths as to retain the entire gate disc within the guide grooves 

when the gate is fully open. Where the length of guides permits, further attachment shall be 

made to the upper portion of the guide by anchor bolts embedded in the wall. 

 

C. Seat Facings  

 

1. All seat facings shall be of extruded bronze of such composition as to increase toughness 

and wearability when cold worked. 

 

2. The seat facings shall fill and permanently lock into the machined dovetailed grooves on 

both the gate disc and gate frame faces. The use of attaching pins and screws will not be 

allowed. 
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3. Once installed into the dovetailed slots, the seat facings shall be machined and hand-finished 

to provide for a watertight joint. 

 

D. Discs 

 

1. Discs (slides) shall be rectangular in shape, of one-piece cast iron with horizontal and vertical 

strengthening ribs. 

 

2. Dovetailed slots with machined and hand-finished bronze seating, similar to those specified 

for the perimeter of the front face of the frame flange, shall be provided around the perimeter 

of the disc face to provide for a watertight joint. 

 

3. Tongues shall be machined on the vertical sides of the disc for the entire disc height. Such 

tongues shall fit into the machined grooves of the gate guides with a clearance not to exceed 

1/16 inch. 

 

4. Wedge pads shall be integrally cast on the disc and machined to receive adjustable wedges. 

 

5. A thrust-nut pocket shall be provided above the horizontal centerline of the disc.  The thrust-

nut pocket shall be reinforced by ribs and drained. 

 

E. Wedges 

 

1. Adjustable side wedges, and top and bottom wedges as required for unseating heads, shall 

be of solid bronze. All bearing surfaces shall be machined to give maximum contact and 

wedging action. 

 

2. Wedges shall be fastened to the disc by adjustable bronze fasteners, designed to remain in 

the fixed position after adjustment. 

 

F. Stems  

 

1. Stems shall be of the rising stem type, unless otherwise indicated, and constructed of Type 

304 or 316 stainless steel. Non-rising stem type shall be provided with operating nut, floor 

box, and portable operator. 

 

2. Stems shall be one-inch minimum root diameter with Acme threads. 

 

 G. Extension Shafts 

 

1. Stem extension shafts for operators shall be fabricated of stainless steel. 

 

2. Extension shafts shall be supplied with all necessary stem couplings, brackets, and adjustable 

stem guides. 

 

 H. Stem Couplings 

 

1. Stem couplings shall be of solid manganese bronze or stainless steel, machine bored, and 

internally threaded with 29-degree Acme threads to fit threaded stem ends. 



 

  

County of Orange, New York 

Department of General Services 
PO Box 218, 255-275 Main Street 

Goshen, New York 10924 

Page 184 

RFB-OC007-18 Rehabilitation of Beaver Dam Lake Dam 

 

DGS RFB A8 Minor Closed  (12/14) 

 

2. Stem couplings shall be further secured to stem ends by silicon bronze or stainless steel pins. 

 

I. Stem Guides 

 

1. Stems and extensions shall be supported with stem guides. The unsupported length shall not 

exceed eight feet, or a lesser dimension if recommended by the manufacturer. 

 

2. Stem guides shall be of solid cast iron construction, with bronze bushings, machine bored 

1/16 inch larger than the stem diameter. 

 

3. Guides shall be held to the wall by anchor bolts and shall be adjustable. 

 

J. Stem Covers 

 

1. Covers for rising stems shall be clear butyrate plastic, vented with caps. 

 

2. Covers shall be provided with weather-resistant OPEN/CLOSED designators and indicator 

strips at one-inch graduations. 

 

 L. Manual Operators 

 

1. Manual operators shall be of weatherproof cast-iron construction. 

 

2. Unless otherwise indicated, manual operators shall be crank operated, with ball or roller 

bearings of hardened tool steel, designed to withstand all thrusts. Cranks shall be removable. 

 

3. Readily accessible lubricating fittings shall be provided for all manual operators. Positive 

mechanical seals shall be provided on the operating nut and the pinion shafts to exclude 

moisture and dirt and to prevent leakage of lubricant out of the hoist.  

 

4. The operator shall have the capacity to operate the gate under the maximum 

seating/unseating head with a maximum effort of 40 pounds. 

 

5. Gears shall have machine cut teeth and shall be enclosed in a cast iron weatherproof bonnet. 

 

2.3 ANCHOR BOLTS AND HARDWARE 

 

A. All necessary attaching bolts, anchor bolts, mounting and assembly hardware shall be of Type 316 

stainless steel unless otherwise specified and shall be furnished by the sluice gate manufacturer. 
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2.4 PAINTING 

 

A. Surfaces shall be cleaned by commercial sandblasting to base material, dry and free of grease before 

painting in conformance with paint manufacturerôs instructions. After cleaning, the surfaces shall be 

primed by application of either one shop coat of zinc chromate or a coal tar coating applied in 

conformance with paint manufacturerôs instructions. After painted surfaces are dry, the machined or 

bearing surfaces and the holes, both plain and threaded, shall be coated with a protective grease until 

installation. 

 

2.5 SPARE PARTS 

 

A. Provide one-yearôs supply of manufacturer recommended lubricants per the manufacturerôs 

recommended lubrication schedule. 

 

PART 3  EXECUTION 

 

3.1 INSTALLATION  

 

A. Sluice gates and accessories shall be stored and handled in accordance with the applicable provisions 

of AWWA C501. 

 

B. Sluice gates shall be installed as a complete unit.  

 

C. The gate frame shall be leveled and plumbed. Any gaps between the frame and face of the dam shall 

be grouted or provided with a full face rubber gasket as manufactured by U.S. Rubber Co. or Garlock 

Packing Co. or equal as necessary to provide a watertight seal. 

 

D. Wedges shall be properly adjusted and stem guides shall be set so that the stems are in perfect 

alignment and run smoothly. 

 

E. Manual operators shall be installed in strict compliance with the manufacturerôs installation 

instructions.  

 

F. All Surfaces in contact with the concrete shall be coated with material specified in the Section entitled 

ñPaintingò. 

 

G. Insofar as practical, the sluice gate assemblies shall be completely factory assembled, shipped as a 

unit, disassembled onsite and installed in strict conformance with the manufacturer's 

recommendations. 

 

H. All anchor bolts and necessary bolt setting plates shall be furnished by the manufacturer.  Two nuts 

shall be provided for each anchor bolt, and anchor bolts shall be cast-in-place during concrete 

placement, unless otherwise shown. Threads shall be protected and shall be cleaned before the nuts 

are attached and tightened. 

 

I. All stainless steel bolts shall be coated with an antigalling compound before the nuts are attached 

and tightened. 
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J. All gates shall be thoroughly cleaned. 

 

3.2 OPERATION 

 

A. General 

 

1. After installation the seat facings shall be checked and adjusted to exclude a 0.04" thickness 

gauge. 

 

2. Each gate shall be checked for operation through a complete cycle of open-shut-open or shut-

open-shut. 

 

B. Ease of Operation 

 

Adjustments in stem alignment or other changes required for maximum ease of operation shall be 

made at Contractor's expense. 

 

C. Floorstand Operator 

 

Operators shall be tested under full design pressure to verify the 40-pound maximum operating effort. 

Adjustments or changes required to meet this effort requirement shall be performed at Contractor's 

expense. 

 

 D. Lifting Devices 

 

Manual mechanisms shall be geared to permit not more than 50 ft-lb on lifting after unseating. 

 

3.3 FIELD TESTING 

 

A. Field testing shall be performed for the sluice gates as follows: 

 

1. Pre-test Checkout 

 

a. Adjust, test, and operate the gate manually. Manually open and close each gate two 

times using hand wheel. 

 

b. Manufacturer shall have inspected the unit and certified proper installation and 

adjustments, either prior to or concurrent with the pre-test checkout. The Contractor 

shall submit Manufacturerôs Certificate of Installation prior to start of the 

Performance Tests. 

 

c. Prior to start of the Performance Test, construct temporary bulk head(s) in channels, 

pipes or distribution boxes as required to properly conduct leakage tests. 

 

2. Performance Test 

 

a. Repeat item (a.) from the Pre-test Checkout. 
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b. Fill upstream bulk-head compartment with potable water or treated plant effluent 

and test for leakage. 

 

c. Leakage under design seating head conditions shall not exceed 0.1 gpm/foot of 

seating perimeter. Leakage rate shall be visually estimated. 

 

d. Leakage under design unseating head conditions shall not exceed 0.2 gpm/foot of 

seating perimeter. Leakage rate shall be visually estimated 

 

e. Demonstrate that the hand wheel torque does not exceed specified limit under 

seating or unseating conditions at specified heads, or maximum head condition that 

can be obtained under peak water conditions in channels. Verify the test with a 

torque wrench. 

 

3.4 MANUFACTURERôS FIELD SERVICES 

 

A. The Contractor shall furnish the services of a competent factory representative of the manufacturer who shall 

supervise the installation of the sluice gates and conduct operating tests to show that the equipment has been 

properly installed and will function as herein specified. 

 

B. Provide manufacturer's services at the jobsite designated by the Owner for the minimum hours listed 

below, travel time excluded: 

 

1. 8 hours for installation assistance, inspection, and certification of installation. 

 

2. 8 hours for operational training. 

 

Each jobsite visit shall be scheduled separately with minimum seven (7) calendar days notice prior 

to each visit. The service visit for operational training shall be scheduled in coordination with the 

Ownerôs operations staff and shall be at such times as requested by the Owner. 

 

 

- END OF SECTION - 
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 SECTION 15110 

  

 MANUAL SLUICE GATE OPERATORS  

 

PART 1  GENERAL 

 

1.3 SUMMARY 

 

A. This Section includes requirements for providing manual sluice gate operators, complete with floor 

stands and accessories as indicated in accordance with the Contract Documents. 

 

B. Contractor Add/Alternate, at the Ownerôs direction, provide electrically actuated sluice gate 

operators per Section 15110.1 ï ELECTRIC SLUICE GATE OPERATORS.  

 

1.2 RELATED SECTIONS 

 

A. SECTION 11202 ï SLUICE GATES 

    

1.4 SUBMITTALS 

 

A. The sluice gate manufacturers shall be responsible for furnishing the sluice gate operators. Sluice 

gate operator shop drawings shall be submitted with each sluice gate submittal. 

B. Provide submittals in accordance with the General Provisions, including the following items: 

 

1. Shop drawings or equipment drawings, including dimensions, material of construction, size 

and location of connections to other work, and weight of equipment. 

  2. Catalog information and cuts. 

 

  3. Complete manufacturer's specifications, including materials description and lubricant 

requirements. 

 

  4. Suggested spare parts list with current price information. 

 

  5. List of special tools required for checking, testing, parts replacement, and maintenance. 

Special tools are those which have been specially designed or adapted for use on parts of the 

equipment, and which are not customarily and routinely carried by maintenance mechanics. 

 

12. List of special tools furnished with the equipment. 

 

13. Special handling instructions. 

 

14. Requirements for storage and protection prior to installation. 

 

15. Manufacturer's installation recommendations. 

 

16. Requirements for routine maintenance required prior to plant startup. 

 



 

  

County of Orange, New York 

Department of General Services 
PO Box 218, 255-275 Main Street 

Goshen, New York 10924 

Page 189 

RFB-OC007-18 Rehabilitation of Beaver Dam Lake Dam 

 

DGS RFB A8 Minor Closed  (12/14) 

 B. Submit Manufacturerôs Certificate of proper installation. 

 

1.5 DELIVERY, STORAGE, AND HANDLING 

 

A. Materials and equipment shall be boxed, crated or otherwise completely enclosed and protected 

during shipment, handling, and storage. Such boxes, crates or protection shall be clearly labeled 

with manufacturer's name, brand or model designation, type or grade, and color. 

B. Protect materials and equipment from exposure to the elements and keep dry at all times. Handle 

and store to prevent damage in accordance with manufacturer's recommendations. 

C. Material and equipment damaged by handling and storage shall be repaired or replaced by the 

Contractor as directed by the Engineer. 

 

PART 2  PRODUCTS 

 

2.1 GENERAL 

 

A. Wherever the term "stainless steel" is used in this Specification, Type 304 stainless steel shall be 

provided unless otherwise noted. 

 

B. Acceptable Manufacturers 

 

 The following manufacturers are named to establish a standard of quality necessary for the Project: 

 

1. Rodney Hunt Co., Orange, MA 

2. Waterman Industries, Inc., Exeter, CA 

3. Or approved equal 

 

2.2 MATERIALS AND CONSTRUCTION 

 

 A. Manual Operators with Floor Stands 

 

1. Manual operators shall be crank-type removable operators of weatherproof cast-iron 

construction and supported by a cast-iron floor stand. Floor stand base plate shall have a 

minimum of four (4) holes for anchorage to supporting structure. 

 

2. Unless otherwise indicated, manual operators shall be crank operated, with ball or roller 

bearings of hardened tool steel, designed to withstand all thrusts. Cranks shall be removable. 

 

3. Readily accessible lubricating fittings shall be provided for all manual operators. Positive 

mechanical seals shall be provided on the operating nut and the pinion shafts to exclude 

moisture and dirt and to prevent leakage of lubricant out of the hoist.  

4. Bronze operating nut shall be internally threaded with 29-degree ACME threads that 

correspond with the sluice gate stem threads. 

 

5. The operator shall have the capacity to operate the gate under the maximum 

seating/unseating head with a maximum effort of 40 pounds. 
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6. The floor stand shall be designed to withstand, without damage, at least 200-pound effort on 

the operator. 

 

7. Gears shall have machine cut teeth and shall be enclosed in a cast iron weatherproof bonnet. 

 

8. Operator shall be self-locking at any position of stem travel. 

 

 B. ANCHOR BOLTS AND HARDWARE 

 

1.  All necessary attaching bolts, anchor bolts, and mounting and assembly hardware shall be 

of Type 316 stainless steel unless otherwise specified and shall be furnished by the sluice 

gate manufacturer. 

 

 C. PAINTING 

 

1. Surfaces shall be cleaned by commercial sandblasting to base material, and surfaces shall be 

dry and free of grease before painting in conformance with paint manufacturerôs instructions. 

After cleaning, the surfaces shall be primed by application of either one shop coat of zinc 

chromate or a coal tar coating applied in conformance with paint manufacturerôs instructions. 

After painted surfaces are dry, the machined or bearing surfaces and the holes, both plain 

and threaded, shall be coated with a protective grease until installation. 

 

 D. SPARE PARTS 

 

1. Provide one-yearôs supply of manufacturer recommended lubricants per the manufacturerôs 

recommended lubrication schedule. 

PART 3  EXECUTION 

 

3.1 INSTALLATION  

 

A. Install operator plumb and true at the locations shown on the Contract Drawings. Coordinate final 

locations of operators with the actual installed position of the sluice gates. 

 

B. Operators shall be installed in strict compliance with the manufacturerôs installation instructions.  

 

C. All Surfaces in contact with the concrete shall be coated with material specified in the Section entitled 

ñPaintingò. 

 

D. Insofar as practical, the sluice gate assemblies shall be completely factory assembled, shipped as a 

unit, disassembled onsite and installed in strict conformance with the manufacturer's 

recommendations. 

 

E. All anchor bolts and necessary bolt setting plates shall be furnished by the manufacturer. Two nuts 

shall be provided for each anchor bolt, and anchor bolts shall be cast-in-place during concrete 

placement, unless otherwise shown. Threads shall be protected and shall be cleaned before the nuts 

are attached and tightened. 
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F. All stainless steel bolts shall be coated with an antigalling compound before the nuts are attached 

and tightened. 

 

G. Operators shall be thoroughly cleaned and lubricated in accordance with the manufacturerôs 

installation procedures prior to testing and operation. 

 

3.2 OPERATION 

 

A. General 

 

1. After installation the seat facings shall be checked and adjusted to exclude a 0.04" thickness 

gauge. 

 

2. Each gate shall be checked for operation through a complete cycle of open-shut-open or shut-

open-shut. 

 

B. Ease of Operation 

 

Adjustments in stem alignment or other changes required for maximum ease of operation shall be 

made at Contractor's expense. 

 

C. Floor Stand Operator 

 

Operators shall be tested under full design pressure to verify the 40-pound maximum operating effort. 

Adjustments or changes required to meet this effort requirement shall be performed at Contractor's 

expense. 

 

 D. Lifting Devices 

 

Manual mechanisms shall be geared to permit not more than 50 ft-lb on lifting after unseating. 

 

3.3 FIELD TESTING 

 

A. See SECTION 11202 ï SLUICE GATES. 

 

3.4 MANUFACTURERôS FIELD SERVICES 

 

A. See SECTION 11202 ï SLUICE GATES. 

 

 

- END OF SECTION - 
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SECTION 15110.1 

 

ELECTRIC SLUICE GATE OPERATORS  

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. The work in this section is a Contractor Add/Alternate to the Base Bid, and shall only be used at the 

direction of the Owner. 

 

B. This Section includes requirements for providing electrical sluice gate operators, remote control 

stations, control station padlocks, and related accessories as indicated in accordance with the Contract 

Documents. 

 

1.2 SUBMITTALS 

 

A. The sluice gate manufacturers shall be responsible for furnishing the sluice gate operators. Sluice 

gate operator shop drawings shall be submitted with each sluice gate submittal. 

 

B. Submittals for equipment and materials shall be clearly marked or noted with specific features, 

standard options, and wiring diagrams to indicate compliance with Contract Documents. 

 

C. Where deviations to Contract Documents are proposed, submit a list of deviations. Provide a detailed 

description and explanation for each deviation. 

 

D. The contractor shall submit design calculations for sizing and operation of the electric actuators. 

 

E. Submit a coordination list which identifies each electric actuator and its associated sluice gate. The 

coordination list shall include project specific information such as sluice gate tag numbers, sluice 

gate type, size, load requirements, and application. 

 

F. Shop drawings shall present complete and accurate information relative to all working dimensions, 

equipment weights, assembly, and section views, and all necessary details pertaining to coordinating 

the Work of the Contract. Shop drawings shall contain information such as special tools and other 

items of information that are required to demonstrate detailed compliance with the Contract 

Documents. 

 

G. Submit shop drawings which shall include the following: 

 

1. Bill of Materials for all equipment and accessories. 

 

2. Manufacturerôs catalog information for all components and accessories. 

 

3. Manufacturerôs standard wiring diagrams including all available terminal connections. 

 

4. Project specific wiring interconnection diagrams showing all field termination points to 

remote equipment. Submittals without project specific wiring diagrams will be rejected. This 

shall include detailed wiring diagrams showing conductors and field terminations between 
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sluice gate operators, power supply connections, field inputs/outputs, and remote control 

stations. 

 

5. Spare Parts List (including specified spare parts to be furnished by the Contractor and 

manufacturerôs recommended spare parts list for each type of unit). 

 

6. Project specific installation instructions and mounting details for piece of equipment. 

Materials of construction for supports, brackets, and mounting hardware shall be provided 

with details.  

 

7. Shop Drawings including electric actuator, gear ratio, performance charts, size, parts list, as 

required, for electric actuator. 

 

H. Provide Factory Performance Test Report including information specified. 

 

I. Submit Operation and Maintenance Manuals for the electric actuators. 

 

PART 2 - PRODUCTS 

 

2.1 GENERAL 

 

A. The sluice gate operator shall include an electric actuator as specified, for each sluice gate. The 

operator shall be provided with all appurtenances necessary for the equipment to perform its intended 

function. Appurtenances for the electrical actuators shall include anchor bolts, hardware, control 

switches, limit switches, torque switches, electrical supply connections, internal electric wiring and 

controls, regulating controls, position potentiometers, push button controls, miscellaneous controls, 

extension stems, local indicators, operating nuts, and indicating lights. 

 

B. The sluice gate manufacturer shall be responsible for furnishing the sluice gate operators. The sluice 

gate operator shall be coordinated with and shall be compatible for operation with each sluice gate 

supplied. The sluice gate manufacturer shall be responsible for coordinating the specific 

requirements of the sluice gate operators with the sluice gate operator manufacturer. 

 

2.2 ELECTRIC ACTUATORS 

 

A. General 

 

1. The following electric actuator requirements are applicable for motor operated sluice gates 

unless otherwise noted. 

 

2. Electric actuators shall include the motor, integral reversing starter, actuator unit gearing, 

local control facilities, position limit switches, torque switches, declutch lever, and 

handwheel, as a self-contained unit. Remote control stations shall be provided where 

specified herein or as where shown on the Contract Drawings. Components and accessories 

shall be provided by a single source manufacturer. 

 

3. Electric actuators shall be fully compatible with the sluice gates and operating stems. Electric 

actuators shall either be quarter-turn or multi-turn as required for each specific sluice gate 
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application and shall be sized to provide the torque requirements of the sluice gates being 

served. 

 

4. Electric actuator mounting configurations shall be coordinated with each sluice gate 

application. Provide mounting bases and drive output couplings as required to interface with 

each sluice gate. 

 

5. Actuators shall be factory wired requiring only connections of power supply, control circuits, 

and remote control stations where applicable. 

 

6. Electric Actuators shall meet the latest revision of the applicable AWWA Standard C540. 

 

B. Sluice gate Coordination 

 

1. Actuator Sizing 

 

a. The actuator shall be sized to allow sluice gate closure at the required differential 

pressures. The safety margin of motor power available for seating and unseating the 

sluice gate shall be sufficient to ensure torque switch trip at maximum sluice gate 

torque with the supply voltage 10% below nominal. 

 

b. Electric actuators shall be sized to fully open or close each sluice gate in a period of 

time no greater than 60 seconds. 

 

C. Electric Actuator Construction 

 

1. The motor, gearing, controls and auxiliary components shall be housed in a NEMA 4X 

enclosure, provided with a corrosion protective finish. 

 

2. Gear Reduction 

 

a. Electric actuators shall be furnished with gear reduction as required per each specific 

sluice gate application. Gears shall be machine cut, ground and highly polished. 

Shafts shall be heat-treated steel. The output or driving shaft shall operate in bronze 

bearings or in ball or roller bearings. 

 

b. The actuator gearing shall be totally enclosed in oil or grease filled gearcase to 

permit the actuator to be mounted and operated in any position. The gearcase shall 

be constructed to allow field inspection without taking the sluice gate out of service. 

 

c. Combined gear ratio shall ensure ñself-lockingò characteristics at all times and shall 

be of sufficiently high ratio as to inhibit ñback drivingò the actuator. 

 

3. Drive Bushing 

 

a. The actuator shall be provided with a drive bushing easily detachable for machining 

to suit the sluice gate stem or gearbox input shaft. Thrust bearings when required 

shall be housed in a separate thrust base and be a sealed for life design. 
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4. Handwheel Operator 

 

a. Each actuator shall be provided with a handwheel operator and declutch lever. The 

declutch lever shall disengage the motor operator and engage the handwheel 

operator such that the sluice gate can be open and closed manually. Hand wheels 

shall be so designed that the motor does not turn when the handwheel is engaged 

and automatically disengages when the motor is energized. Hand wheels shall be 

sized adequate to manually operate with handwheel effort not exceeding 80 pounds. 

The handwheel operator clutch mechanism shall be designed to permit padlocking 

in both the engaged and disengaged positions. 

 

b. It should be possible to select manual operation while the actuator is running or start 

the actuator motor while the lever is in manual without damage to the drive train. 

 

c. The hand wheel drive shall be mechanically independent of the motor drive, and 

gearing shall permit emergency manual operation in a reasonable time. 

 

d. A clockwise rotation of the handwheel shall provide a clockwise rotation of the 

output drive sleeve. 

 

5. Motor and Motor Protection 

 

a. Electric motors shall be single-phase as scheduled, squirrel cage induction type, 

specifically designed for sluice gate actuator service. The motors shall be of totally 

enclosed, non-ventilated construction. 

 

b. Electric motors shall be low inertia, high torque type, and with Class F or H 

insulation with a Class B temperature rise. 

 

c. Overload protection shall be by means of inherent motor thermal sensors embedded 

in the motor windings. 

 

d. Torque protection reset shall not allow repeated starting in the same direction while 

the control signal is maintained. 

 

6. Mechanical Position Indicator 

 

a. Actuators shall be provided with a local mechanical position indicator or lever which 

shall track the sluice gate position and provide a visual reference, requiring no 

electric components. The mechanical position indicator shall be colored red and 

located on each sluice gate in a position where it can be easily viewed from a 

minimum of 6 feet away. 
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7. Space Heaters 

 

Electric actuators shall be provided with space heaters to minimize condensation 

build-up inside the actuator enclosures. The actuator shall be provided appropriate 

power supply and controls for powering and controlling the space heaters. Separate 

dedicated power supplies shall not be required. 

 

8. Torque Sensing 

 

a. Each actuator shall be provided with both open and close torque protection. A 

microprocessor shall calculate the output torque from motor speed, voltage, and 

temperature. Torque limit shall be set from 40-100% of rating in 1% increments. 

The torque sensor shall not monitor the starting sequences of the actuator during 

initial sluice gate unseating. 

 

b. Torque sensing shall be performed electronically. 

 

D. Power and Controls 

 

1 General 

 

a. Sluice gate operators and controls shall be provided as a complete operating system 

for two sluice gates on this project with the following attributes: 

 

i. Each sluice gate shall be capable of both local and remote analog positioning of 

the gate via potentiometer switches. Local controls shall be provided for each 

operator. 

 

ii. Remote control units for each operator will be provided in a separate NEMA 4X 

lockable enclosure, which will house the remote control stations and the local 

override lockout switch. 

 

iii.  A local control override lockout switch shall be provided at the remote control 

station enclosure. This switch shall be shall be located within the lockable 

enclosure, and shall function to disable ñlocalò control functionality at the 

operators when so selected. 

 

b. Power and control wiring shall join at a terminal strip in a separate watertight 

terminal box. The terminal box shall be provided with minimum two separate NPT-

threaded conduit entries (minimum Ĳò). 
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2. Controls 

 

a. Electrical controls shall include reversing motor starters, control power transformers 

and integral and /or remote control stations which shall be provided with each 

actuator. 

 

b. Motor starters shall be suitable for a minimum of 60 starts per hour, and shall be 

rated for the motor size. 

  

c. Electric actuators shall be provided with integral control stations which shall include 

the following features: 

 

(1) Local-Off-Remote Selector Switch (with provisions for pad-locking in any 

position). Selector switch shall be provided with one extra contact for 

remote monitoring of the selector switch ñremoteò position. Contacts shall 

be factory wired to terminal blocks to facilitate field wiring connections. 

 

(2) Open "RED" Indicating Light 

 

(3) Closed "GREEN" Indicating Light 

 

(4) Potentiometer switch for setting gate position 

 

Open and Closed indicating lights shall be energized when the electric 

actuator is in the respective ñFull Openò or ñFull Closedò positions. The 

indicating lights shall both be energized when the electric actuator is in 

between the ñFull Openò and ñFull Closedò positions. 

 

(5) The actuator shall be provided with a digital position indicator located on 

the actuator control panel. 

 

d. Remote Control Stations shall be provided with the same functions as the integral 

control stations listed above. The remote control station shall be powered from the 

actuator internal power supply. Remote control stations shall be provided with 

NEMA 4X enclosures. The actuator manufacturer shall provide all interconnecting 

wiring, cables, wire harnesses, and connections between the electric actuator and the 

remote control station. 

 

e. Four auxiliary limit switches shall be provided and shall be geared and fully 

adjustable to trip at any point between fully opened and fully closed. These limit 

switches shall be provided in addition to limit switches required for the integral 

sluice gate controls.  The auxiliary limit switches shall be factory set; 2 at fully 

closed position and 2 at fully open position. Limit switch contacts shall be factory 

wired to terminal blocks to facilitate field wiring connections. 

 

f. The actuator shall be provided with integral torque overload protection. 
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g. The actuator shall be provided with integral diagnostic capabilities for monitoring 

the actuator operating conditions. The actuator provided with a common alarm relay 

output which shall monitor the following alarm functions as a minimum. 

 

i. Sluice gate Jammed 

ii. Motor Over-temperature 

iii.  Motor Over-torque 

iv. Lost Phase (three-phase operators only) 

v. No analog signal 

vi. Hardware failure 

 

h. Actuator Position Transmitter 

 

The actuator shall be provided with an integral contact-less position transmitter 

which shall transmit a 4-20 mA analog signal directly proportional to the sluice gate 

position. 

 

a. Electric Actuator Modulating Controller 

 

a. Electric actuators specified for modulating service shall be provided with electronic 

position controllers to control the sluice gate position to a 4-20mA analog input 

signal from a potentiometer (local or remote) in the control panel. 

 

b. Positioning shall be accomplished by comparing the command signal to an internal 

position feedback. The internal feedback shall be of the non-contacting type. The 

electronic controller shall be provided with a pulsing mode to prevent overshoot at 

the set point. 

 

c. Modulating electric actuators shall be suitable for 600 starts per hour. 

 

d. Modulating electric actuators shall be provided with the following features: 

 

PARAMETER 

DESCRIPTION 

Accuracy: °1.0% 

Proportional Band: Range from 1% to 100% 

Dead Band: Range from °1% of proportional band. 

Polarity: 20mA Open, 4mA Close 

Fail Mode: Go to Open, Close, or Stop (Field Adjustable) 

Motion Inhibit Timer: 0 ï 60 seconds (Field Adjustable) 

Input Signal: 4-20mA (250 ohms) via local or remote 

potentiometer 

 

e. Electronic position controllers shall be Modutronic as manufactured by Limitorque 

or equal. 

 

b. Electric Actuator Control Mode Configuration 

 

a. Type ñAò ï Manual Position Control 
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LOCAL - When in the LOCAL position, the electric actuator shall move the 

sluice gate continuously to the selected position in response to the 

integral potentiometer control station.  

. 

REMOTE - When in the REMOTE position, the electric actuator shall move the 

sluice gate continuously to the selected position in response to the 

potentiometer in the remote control station.  

 

 

a. Each electric actuator shall accommodate the following input and output wiring 

connections. 

  

Parameter 
DESCRIPTION 

LOR Switch Mode: Discrete Output 

  

  

Limit Sluice gate 

Open 1 

Discrete Output (Position Adjustable) 

Limit Sluice gate 

Open 2 

Discrete Output (Position Adjustable) 

Limit Sluice gate 

Closed 1 

Discrete Output (Position Adjustable) 

Limit Sluice gate 

Closed 2 

Discrete Output (Position Adjustable) 

  

Common Alarm: Discrete Output ï Common alarm for any sluice 

gate malfunction. 

Position Monitor Analog Output (All Sluice gates) 

Remote Control 

Station: 

Sluice gate manufacturer shall provide all 

interconnecting wiring, cables, wiring harnesses, 

and connections between the electric actuator and 

the remote control station. 

 

E. Spare Parts 

 

1. The following spare parts shall be provided for each electric actuator furnished for this 

project. 

 

a. Bearing, O-Rings, and Seals 

b. Actuator approved oil. 

 

2. The following spare parts shall be provided for each type of actuator furnished for this 

project. 

 

a. One Electronic Control Module (including each PC board) of each type provided. 

b. One Main Contactor of each type provided 

c. One Motor 

d. One Relay 
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e. One Encoder 

f. One stem nut 

g. One worm shaft assembly 

h. One drive sleeve assembly 

 

F. Acceptable Manufacturers 

 

1. Electric motor operators for 240 VAC, single-phase power applications shall be as 

manufactured by: 

 

a. Limitorque Corporation ï L120 Series 

b. Rotork Controls, Inc. ï A Series 

c. Or equal 

 

2.3 FLOOR STANDS 

 

A. Provide a cast-iron floor stand intended to support electrically actuated sluice gate operators. Floor stand base 

plate shall have a minimum of four (4) holes for anchorage to supporting structure. 

 

B. The floor stand shall be designed to withstand, without damage, at least 200-pound effort on the operator or 

1.25 times the stalled output of the electric actuator, whichever is greater. 

 

C. All necessary attaching bolts, anchor bolts, and mounting and assembly hardware shall be of Type 316 

stainless steel unless otherwise specified and shall be furnished by the sluice gate manufacturer. 

 

2.4 PADLOCKS 

 

A. Padlocks shall be provided to lock each control stationôs Local-Off-Remote selector switch in any 

of the three positions. Padlocks shall be suitable for outdoor, severe weather use and shall be 

provided with the following features: 

 

1. Boron alloy-steel shackles which repel saws and bolt cutters. 

 

2. Dual locking shackles shall resist forcing or prying. 

 

3. Pick resistant spool pins. 

 

4. Durable thermo-plastic cover to protect lock body and key cylinder from dirt, dust, and 

other contaminants. 

 

5. Special drain channels to move water through the lock body. 

 

6. 2-1/8 inch wide steel case and five pin W6000 removable cylinder. 

 

B. Padlocks shall be ñkeyed alikeò such that all locks can be opened via the same key number. 

Provide padlocks and 10 keys for this project. 

 

 

 



 

  

County of Orange, New York 

Department of General Services 
PO Box 218, 255-275 Main Street 

Goshen, New York 10924 

Page 201 

RFB-OC007-18 Rehabilitation of Beaver Dam Lake Dam 

 

DGS RFB A8 Minor Closed  (12/14) 

C. Manufacturers 

 

1. Master - Pro-Series 6121 

 

2. Or equal 

 

PART 3 EXECUTION 

 

3.1 INSTALLATION  

 

A. The installation of the electric actuators shall be in accordance with the configuration shown on the Contract 

Drawings, manufactureôs template, and shop drawings. 

 

B. All anchor bolts and necessary bolt setting plates shall be furnished by the manufacturer. Two nuts shall be 

provided for each anchor bolt, and anchor bolts shall be cast-in-place during concrete placement, unless 

otherwise shown. Threads shall be protected and shall be cleaned before the nuts are attached and tightened. 

 

C. All stainless steel bolts shall be coated with an antigalling compound before the nuts are attached and 

tightened. 

 

D. All Surfaces in contact with the concrete shall be coated with material specified in the Section entitled 

ñPaintingò. 

 

E. Operators shall be thoroughly cleaned and lubricated in accordance with the manufacturerôs installation 

procedures prior to testing and operation. 

 

 

3.2 TESTING 

 

A. Factory Tests 

 

1. Provide a factory performance test for each motor operated sluice gate assembly. The test 

shall consist of simulating each typical sluice gate load and the following parameters shall 

be recorded: 

 

a. Current at maximum torque setting 

b. Torque at maximum torque setting 

c. Flash Test Voltage 

d. Actuator Output Speed or Operating Time 

 

In addition, the test certificate should record details of specification, such as gear ratios for 

both manual and automatic drive, closing direction, and wiring diagram code number. 

 

2. Provide a factory control and status test on each motor operated sluice gate assembly by 

simulating each control signal and each position limit switch signal to verify proper and 

correct unit action. 

 

3. Provide certified documentation of the tests performed. Final approval of the actuators shall 

be contingent upon receipt of the certified tests. 




