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DIVISION 1

(February 2017 Version)

SECTION 01 11 00
SCOPE OF WORK

1.
Work Included:  Major items of work shall include the following: 

1.1 Base Items:


The general description of the work includes (but is not limited to):
1.1.1 Demolishing site assets that are adjacent to the Station’s Bulkhead.  These demolished assets shall be replaced like-in-kind.  
1.1.2 Demolishing the existing bulkhead’s concrete cap.   
1.1.3 Excavation along the landside length of the bulkhead.  
1.1.4 Cleaning, preparation of the sheet pile walls in areas to be encapsulated including welded steel patches of holes. 
1.1.5 Providing an epoxy rebar reinforced concrete encapsulation to extend the life of the sheet pile bulkhead.
1.1.6 Replacing the pier’s hotel water service along with providing piping insulation and heat trace. 
1.1.7 Backfill all excavation to match existing grades.  Fill in sinkhole behind bulkhead.
1.1.8 Temporarily affected hotels services will include diesel, gasoline, communications, controls, bilge and sanitary sewer which shall be repaired to match and be compatible with existing levels of service at a minimum.

1.1.9 Replace, recoat and replace guide piles.

1.1.10 Repair floating dock.

1.1.11 Remove affected fencing and replace with new.

1.1.12 Seal concrete pier deck.
1.2 Items:

1.2.1
Item No. 1:  Replace floating dock steel piles like-in-kind with new coated piles.  The cost of this item is based on an estimated total of 6 steel piles replaced.
1.3
Work associated with these items are described in the following specification sections and/or are shown on the contract drawings.  Incidental work items not listed above and necessary for completing the project shall be included.

2.
DRAWINGS:  Drawings and the accompanying specifications are the property of the Government and comprise legal documentation that pertains exclusively to this project.  Drawings will be made available in a format determined by the solicitation method.  CEU Cleveland will not provide hard copies of drawings.  

	2.1
Construction Drawings:
	CG DWG.8460-D    Sheets 1 through 17 of 17 


	2.2
Reference Drawings:
	N/A

	
	


	2.3
Reference Documents:
	C8460 USACE Permit.pdf (dated 09/05/2018)

	
	C8460 VMRC Letter.pdf (dated 08/29/2018)

	
	C8460 Virginia Beach Letter.pdf (dated 09/05/2018)


SECTION 01 11 16
WORK BY OTHERS

1.
Work not included in the Contract:  Non-contractor personnel will accomplish the following work items necessary for completion of the project. However, the contractor must coordinate accomplishment of these work items with the appropriate parties noted below in accordance with Section 01 14 16, “Coordination”.

1.1
Work by Coast Guard Personnel:  None is anticipated for this contract.
1.2
Work by Utility Companies:  None is anticipated for this contract.

1.3
Work by other Contractors or Service Companies: Contractor personnel and equipment associated with another construction contract in progress may require access to the site during execution of this contract.  The contractor shall coordinate work and ensure that work operations do not interfere with the contract currently in progress.  The contractor shall allow service contract personnel access to the site for trash removal, snow removal, grounds maintenance or the performance of other related service contracts.  The Coast Guard will advise the contractor of the trash removal, grounds maintenance or other recurring maintenance schedules.

SECTION 01 12 16
PROJECT PHASING

1.
To minimize interference with Coast Guard operations, utilize the following phasing sequence to accomplish contract work. Coordinate timing between successive phases with Coast Guard personnel to allow for necessary relocations. 

Phase I    
The contractor shall provide a construction schedule (per specification section 01 32 16) to the contracting officer prior to beginning construction.   Details shall be provided noting where construction will occur, sequential phasing and the duration of the work to be performed.   The schedule shall also detail the lengths of anticipated interruptions and how the contractor will minimize interruptions to the government's normal operations.  Coordinate construction schedule with the Contracting Officer's Representative (COR) prior to beginning construction.

Phase 2          Prior to beginning work requiring interruptions to coast guard operations or work affecting permanent/existing hotel services, the Contracting Officer's Representative shall be given two weeks’ notice.   The notice shall include anticipated staff and equipment to be utilized by the contractor during construction. 
Phase 3          The contractor shall provide for continuous Coast Guard access to the moorings for the three (3) cutters and two (2) 45' rb-m.
Phase 4          Provide and execute a plan to maintain uninterrupted hotel services to the three (3) cutters and two (2) 45' rb-m by temporary means.  These shall include fuel, communications, electrical, sanitary sewer and hotel water.  

A. Provide temporary hotel water by way of temporary piping with controls to the existing system providing similar flow rate for the existing water system.   The permanent/existing water service may be interrupted, with a temporary service provided, for one continuous period not to exceed seven days.

B. Provide temporary fuel by way of temporary piping with controls to the existing system providing similar flow rate for the existing fueling system.   The permanent/existing fueling piping may be interrupted, with a temporary service provided, for one continuous period not to exceed three months.

C.  Other permanent/existing hotel services shall only be interrupted for a minimal duration to allow connection/transfer between temporary services, piping, cables, etc. 

D. Transfers between any existing and temporary hotel services shall be limited to four (4) hours maximum unless written approval is received from the Contracting Officer’s Representative.

SECTION 01 14 00
CONTRACTOR WORK HOURS

1.
WORK HOURS:  Accomplish work during normal unit operational hours of 7:30 a.m. to 4:30 p.m., Monday through Friday unless otherwise approved by the Coast Guard.  Note any departures from these work hours on the Daily Reports.

2.
SATURDAY, SUNDAY AND HOLIDAYS:  The contractor shall provide the Contracting Officer's Representative at least forty-eight-hour advance notice prior to working on weekends or Federal holidays.  The Government may reject any such request without impacting the completion time of the contract.  Work that requires visible inspection by the Coast Guard shall not be performed on Saturday or Sunday or holidays.
3.
CONTRACT COMPLETION:  The contractor shall complete work within the time frame indicated upon issuance of the Notice to Proceed. Limitations imposed by these work hours will not entitle the Contractor additional time to complete the project. Refer to FAR Clause 52.211-10 "Commencement, Prosecution and Completion of Work".

4. 
Site Access Requirements:  Naval Amphibious Base Little Creek (NABLC) has implemented their security protocol.  The contractor shall register with NABLC and obtain security passes in accordance with their requirements.
After activating their Credentials, employees present their credentials to request entry to USCG Station Little Creek and must wear and display the credentials at all times while on the installation.  Obtain access per the requirements of JEB Little Creek\Fort Story 757-462-4023 as directed by the pass and identification office.
Forms of acceptable identification for applying for credentials:

	List A – one needed

	· U.S. Passport (unexpired)

· Permanent Resident Card or Alien Registration Receipt Card (Form I-551)

· Unexpired foreign passport, with I551 stamp or attached form I-94 indicating unexpired employment authorization

· Unexpired employment authorization document that contains a photograph (Form I-766, I-688, I-688A, or I668B)

	List B –  two needed

	· Driver’s License or ID card issued by a state

· ID card issued by federal, state, or local government agencies or entities

· School ID card with a photograph

· Voter’s registration card

· U.S. Military or draft record

· Military dependent’s ID card

· U.S. Coast Guard Merchant Mariner Card

· Native American Tribal Document

· Drivers License issued by a Canadian government authority

· U.S. Social Security card issued by the Social Security Administration

· Certificate of Birth Abroad issued by the Department of State (Form FS-545 or DS 1350)

· Original or certified copy of a birth certificate issued by a state, country, municipal authority or outlying possession of the Unites States bearing an official seal.

· U.S. Citizen ID Card (Form I-197)

· ID Card for use of resident citizen in the United States (Form I-179)

· Unexpired employment authorization document issued by DHS (other than those listed in list A) 


SECTION 01 14 13
PRE-BID SITE VISITS

1.
GENERAL:  Bidders are responsible for visiting the site to field verify existing conditions and determine actual dimensions and the nature of the work required. Failure to visit the site does not relinquish the bidder from determining the extent and scope of the work required and estimating the difficulty and cost to complete the project. Requests for equitable adjustments, in either time or money, arising from failing to field verify site conditions may be denied. Provisions regarding the site visit requirements are outlined in FAR Clause 52.236-3 “Site Investigation and Conditions Affecting the Work”.
2.
SITE VISIT:  Arrange pre-bid site visits to verify existing conditions with the U.S. Coast Guard Station, Engineering Petty Officer, MKC Blake Marino at (757) 363-0715. The Petty Officer may limit hours of access or levy certain restrictions regarding visits to the site.
SECTION 01 14 14
PRE-CONSTRUCTION SITE CONDITIONS

1.
SITE CONDITION VERIFICATION:  The Contractor shall verify the conditions of the existing site, equipment and facilities potentially affected by the work under this contract and photograph and/or videotape the conditions in order to document their pre-construction condition.  Copies of the photos and videos shall be submitted to the Contracting Officer prior to starting work.

2.
UTILITIES:  The contractor shall use proactive measures such as digging, metering, testing, underground utility location devices, and utility company location services to locate all underground utilities identified in the area of work at no additional expense to the Government.  Additional cost of unplanned outages and repair of damaged utilities, including emergency repairs by others, not properly identified by the Contractor shall be the Contractor’s responsibility.

SECTION 01 14 16
COORDINATION

1.
INTERFERENCE WITH COAST GUARD OPERATIONS: Accomplish work in a manner that causes minimal impact on normal operations.  The Contractor shall notify the Contracting Officer’s Representative at least five working days in advance of any planned outages of water, electrical, telephone, or sanitary facilities. Notify the Contracting Officer’s Representative at least one week prior to beginning construction.

2.
MILITARY STATION REGULATIONS:

2.1
The Contractor, his employees, and subcontractors shall become familiar with and obey all station regulations.  All personnel employed on the project shall keep within the limits of the work and avenues of ingress and egress, and shall not enter any other areas outside of the site of the work unless required to do so in the performance of their duties.  The Contractor's equipment shall be conspicuously marked for identification.

2.2
There shall be NO SMOKING in any Coast Guard building.

2.3
Storage Areas: The Contracting Officer’s Representative will determine exact location and boundaries of staging areas.  Under no circumstances shall materials be stored in areas that will interfere with station operations.

2.4
Storm Protection: If a gale force wind warning or higher is issued, take precautions to minimize any danger to persons and protect the work and nearby Government property.  Precautions shall include, but not be limited to, closings, removing loose materials, tools and equipment, from exposed locations.  Remove and secure scaffolding and temporary work.  Close openings in the work area if storms of lessor intensity are imminent.

SECTION 01 14 19
FIELD ADJUSTMENTS

1.
The Contracting Officer’s Representative may authorize field adjustments.  Field adjustments are those alterations that do not affect time, price, or intent of the contract documents.  All field adjustments shall be documented in the Daily Reports and on the As-Built Drawings.

SECTION 01 18 13
UTILITY PERMITS

1.
The Contractor is responsible for obtaining all permits required for connection to all public or private utility systems required for completion of this contract.  This shall include all permit, inspection, administrative and accessory costs normally charged of customers by the utility. 

1.1
All Tie-in and/or connection fees will be paid by the Contractor.

SECTION 01 18 14
BUILDING PERMITS

1.
NO BUILDING PERMITS from state or local governments are required for work performed on federal property.  Courtesy permits may be obtained at the Contractor's option.  No payment will be made to the Contractor for any permit cost.  Design changes to obtain courtesy permits, even at no cost, will not be allowed without written approval of the Contracting Officer.

SECTION 01 18 17
ENVIRONMENTAL PERMITS

1.
Unless directed by other sections of this specification, the Contractor will not be responsible for obtaining environmental permits.

SECTION 01 26 13

REQUESTS FOR INFORMATION

1.
SUMMARY:

A.  Section Includes:  Administrative requirements for requests for information.

2.
DEFINITIONS:

A.  Request for Information:  A document submitted by the Contractor requesting clarification of a portion of the contract documents, hereinafter referred to as RFI (Request for Information).


B.  Proper RFIs:  A properly prepared request for information shall include a detailed written statement that indicates the specific Drawings or Specification in need of clarification and the nature of the clarification requested.



1.  RFIs shall be sequentially numbered.



2.  Drawings shall be identified by drawing number and location on the drawing


sheet.



3.  Specifications shall be identified by Section number, page and paragraph.


C.  Improper RFIs:  RFIs that are not properly prepared.

1.  Improperly prepared RFIs will not be processed by the Contracting Officer, but will be returned unprocessed.


D.  Frivolous RFIs:  RFIs that request information that is clearly shown on the Contract Documents.



1.  Frivolous RFIs may be returned unprocessed.

3.
CONTRACTOR’S REQUESTS FOR INFORMATION:

A.  When the Contractor is unable to determine from the Contract Documents, the material, process or system to be installed, the Contracting Officer shall be requested to make a clarification of the indeterminate item.



1.  Wherever possible after contract award, such clarification shall be requested at the next site visit by the Contracting Officer’s Representative (COR), with the response entered on the daily reports. When clarification at the COR’s site visit is not possible either because of the urgency of the need, or the complexity of the item, Contractor shall prepare and submit an RFI to the Contracting Officer.


B.  Contractor shall endeavor to minimize the number of RFIs.  In the event that the process becomes unwieldy, in the opinion of the Contracting Officer because of the number and frequency of the RFIs submitted, the Contracting Officer may require the Contractor to abandon the process and submit future requests as either submittals, substitutions or requests for change.


C.  RFIs shall be submitted on the form provided by the Contracting Officer.  Forms completely filled in, and if prepared by hand, shall be fully legible after photocopying or fax transmission.  Each page of the attachments to RFIs shall bear the RFI number in the upper right corner.


D.  RFIs shall be originated by the Prime Contractor.

1.  RFIs from subcontractors or material suppliers shall be submitted through, reviewed by, and signed by the Prime Contractor prior to submitting to the Contracting Officer.

2.  The Contracting Officer will neither act on nor respond to RFIs received directly from subcontractors or suppliers.


E.  Contractor shall carefully study the Contract Documents to assure that the requested information is not available therein. RFIs which request information available in the Contract Documents will be deemed either Improper or Frivolous as defined above.


F.  In cases where RFIs are issued to request clarification of coordination issues, for example, pipe and duct routing, clearances, specific locations of work shown diagrammatically, and similar items when feasible, Contractor shall fully lay out a suggested solution using drawings or sketches drawn to scale, and submit with the RFI.


G.  RFIs shall not be used for the following purposes:



1.  To request approval of submittals.



2.  To request approval of substitutions.



3.  To request changes which entail additional cost or credit.

4.  To request different methods of performing work than those drawn and specified.


H.  In the event the Contractor believes that a clarification by the Contracting Officer results in additional cost or time, the Contractor shall not proceed with the work indicated by the RFI until a modification is prepared and approved.  RFIs do not automatically justify a cost increase in the work or a change in the project schedule.



1.  Answered RFIs shall not be construed as approval to perform extra work.


I.  Contractor shall prepare and maintain a log of RFIs, and at any time requested by the Contracting Officer, Contractor shall furnish copies of the log showing outstanding RFIs.   Contractor shall note unanswered RFIs in the log.


J.  Contractor shall allow up to 14 days’ review and response time for RFIs, however, the Contracting Officer will endeavor to respond in a timely fashion to RFIs.


K.  The Government reserves the right to issue a change order to expedite the work per FAR Clause 52.243-4, Changes.

4.
CONTRACTING OFFICER’S RESPONSE TO RFIs:

A.  Contracting Officer will respond to RFIs on one of the following forms:



1.  Proper RFIs:



     a.  Change Order



     b.  Request for Proposal



2.  Improper or Frivolous RFIs:

     a.  Unprocessed RFIs will be returned with a stamp or notation:  Not 
     Reviewed.

3.  Answers to properly prepared RFIs may be made directly upon the RFI form with supplementary instructions as necessary.

SECTION 01 31 19
PROJECT MEETINGS

1.
LOCATION:  Project meetings will be conducted either on-site or with a conference call.  The following meetings may be held:

1.1
Pre-Construction Conference:  After award of a contract, the Coast Guard will arrange a conference with the contractor, and necessary Coast Guard personnel.  The purpose of this conference is to orient the Contractor to Government procedures for wage rates, contractual and administrative matters, and to discuss specific issues regarding actual construction.

1.2
Progress and Technical Review Meetings:  These meetings generally take place at the project site.  Either party may request a meeting to review the progress of the project and/or review or clarify the technical requirements of the specifications.

SECTION 01 32 16

CONSTRUCTION SCHEDULE, SCHEDULE OF VALUES,

AND PROGRESS SCHEDULE

1.
In accordance with the Notice to Proceed letter, the Contractor shall submit the following:

a.  Construction Schedule-This schedule shall be prepared using a horizontal bar graph with time scale.  It shall be in an industry accepted Project Management format and shall accurately display:

1.  All major categories of work to be performed within the required contract completion date broken out in sufficient detail to track progress throughout the life of the contract.  Major work categories should include but are not limited to mobilization, carpentry, plumbing, mechanical, electrical, roofing, concrete, site work, and demobilization.  In addition to construction activities, procurement times for critical items, submittal turnaround time, mobilization, final inspection, punchlist work, and demobilization shall be shown on the schedule.

2.  The duration of each work category.

3.  Any concurrent work categories.


b.  Schedule of Values-This schedule shall be prepared as a detailed cost breakdown of the contract price and be submitted with the Construction Schedule.  This schedule shall include but not be limited to costs of materials, equipment, and labor for all major work categories shown on the Construction Schedule.  The Contractor shall adhere to the following guidelines when developing the Schedule of Values.

1.  Format - The line items in the Schedule of Values shall be the same as that of the Construction Schedule.

2.  Bonds - Bonding costs will only be paid in a lump sum if they are broken out separately and included with the schedule of values.  The Contractor shall provide evidence that he has furnished full payment to the surety.

3.  Materials - To request progress payments for materials delivered to the construction or fabrication site, the particular category of work associated with the materials must be broken down into separate material and labor costs.

2.
UPDATES:  Each month and /or with each progress payment request, the Contractor shall submit the following:


a.  Progress Schedule-This schedule shall be an update of the Construction Schedule.  It shall show the current schedule of all work.

1.  Modifications - If modifications are made to the contract, the work added shall be tracked separately from the original Construction Schedule and shall maintain its individuality on the Progress Schedule throughout the life of the contract.   Progress Payment requests shall not lump modification costs into the original contract price.

SECTION 01 32 26

CONSTRUCTION DAILY REPORTS

1.
GENERAL:  The Contractor shall complete a Daily Report for each and every day after mobilization.  The importance of an accurate, fully detailed Daily Report, promptly delivered to the designated On-Site Representative cannot be overemphasized.  The report shall provide an accurate cumulative summary of the history and performance of the work.  The Daily Report shall document weather; work hours; work in-place; inspections and tests conducted, and their results; dimensional checks; equipment and material checks; data on workers by classification; the mobilization and demobilization of construction equipment; materials delivered to the site; and any other pertinent noteworthy event; e.g., personnel injury, site visit by Coast Guard personnel, etc.

2.
RESPONSIBILITY:  The Daily Reports play an important role in settling disputes and claims for both parties.  For this reason, the On-Site Representative and the Contractor's Superintendent, together, should review the report to ensure its completeness and accuracy.  Each day's report shall be submitted to the On-Site Representative no later than 10:00 a.m. the following morning.  The maximum allowable retainage will be enforced for late, sporadic or non-submission of Daily Reports.  In the absence of an On-Site Representative the Contractor shall mail the Daily Reports directly to the Contracting Officer every Friday.  Should the Daily Report indicate an accident, environmental issue, OSHA violation or any crisis the On-Site Representative deems important, the Report should be faxed immediately to the Contracting Officer at (216) 902-6278.
3.
DESIGNATED ON-SITE REPRESENTATIVE RESPONSIBILITY:  After a Notice to Proceed for site work has been issued the On-Site Representative shall complete a Daily Report for each day until the Contractor mobilizes.  After the Contractor is at the site, the On-Site Representative shall ensure that the Contractor completes the Daily Report in accordance with Paragraphs 1 and 2 above.  Any items of dispute or other notes the On-Site Representative feels appropriate shall be added to the Daily Report.  The On-Site Representative is also responsible for informing the COR when the contractor fails to submit daily reports.

SECTION 01 33 00
SUBMITTAL PROCEDURES
1.
GENERAL:  The Contractor shall submit to the Contracting Officer (4) copies of submittals required by this specification and/or itemized on the "List of Submittals" found at the end of this division.

2.
REQUEST:  A "CONTRACT ITEM ACCEPTANCE REQUEST" shall accompany all submittals.  All items shall be individually listed and clearly identified, referencing the applicable Section and Paragraph.  A copy of this form is located at the end of this division and may be reproduced as needed.

2.1
Up to eight (8) items may be listed on an individual acceptance request.  Number each Contract Item Acceptance Request consecutively (Submittals # 1, 2, etc.) and re-submittals with letters (Submittal #1A is the first re-submittal of Submittal #1).

2.2
Submittals shall be forwarded to the Contracting Officer.  The contractor shall allow 14 calendar days, excluding mailing time, for the review process in the Construction Schedule and all project planning.  In instances where submittal review must be expedited, the Contractor may annotate the Contract Item Acceptance Request as "Urgent" and provide a FAX number for prompt return.  The Coast Guard will make every effort to accelerate the review of each urgent submittal; however, the Contractor should not anticipate a reduced time schedule and shall plan project progress accordingly.

3.
DEVIATIONS
3.1
Deviation from specification:

3.1.1
The Contracting Officer will consider requests for deviations/substitutions only if submitted within fifteen (15) calendar days after award.

3.1.2
Deviations may be considered when a product becomes unavailable through no fault of the Contractor.

3.1.3
The Contractor shall document each request with complete data substantiating compliance of proposed deviation with the Contract documents.  Request for deviation shall not be submitted on a Request for Information (RFI) form.

3.1.4
A request constitutes a representation that the Contractor:

3.1.4.1
Has investigated proposed product and determined that it meets or exceeds quality level of specified product.

3.1.4.2
Will provide the same warranty for deviation as for specified product.

3.1.4.3
Will coordinate installation and make changes to other work which may be required for the work to be completed at no additional cost to the Government.

3.1.4.4
Waives claims for additional costs or time extension which may subsequently become apparent.

3.1.4.5
Will reimburse the Government for review or redesign services associated with re-approval by the Contracting Officer.

3.1.5
If the deviation has a lesser value than the product originally specified, the Contractor shall provide a credit to the Government.

3.1.6
Deviations will not be considered when they are indicated or implied on Shop Drawings or Product Data submittals, without a separate written request, or when acceptance will require revisions to the Contract documents.

3.2
Deviation submittal procedures:

3.2.1
The Contractor shall mark the “Deviation” block on the Contract Item Acceptance Request (CIAR) form and provide the information stated in Paragraph 3.1.

3.2.2
The Contractor shall submit shop drawings, product data, and certified test results attesting to proposed product equivalence.  Burden of proof is on the Contractor.

3.2.3
The Contracting Officer will then review the “deviation” request and either accept or reject the deviation.  The Contracting Officer’s acceptance of the deviation signifies that the Contractor has provided the information required in Paragraph 3.1.   If a credit is due the government, the Contracting Officer will notify the Contract Specialist and the deviation will be processed utilizing the Change Request procedures for a modification to the contract/task order.
3.2.4
The Contracting Officer will notify the Contractor of acceptance/rejection of the deviation via an accepted or rejected CIAR.   The Contracting Officer will notify the Contractor, in writing, if a modification to the contract is required.

3.2.5
If a request for deviation is received without the documentation stated above, the Contracting Officer will return the submittal to the contractor for the required information.

4.
ACCEPTANCE:  Submittals will be stamped "Accepted," "Accepted with Comments," or "Resubmit".  Acceptance, Acceptance with comments or Resubmit for each item will be indicated on the Contract Item Acceptance Request form and one copy returned to the Contractor.

4.1
Prompt re-submittal of items is required.  The Contractor shall furnish a new Contract Item Acceptance Request numbered in accordance with the requirements of paragraph 2.1.

5.
DEFECTIVE WORK: Acceptance of Submittals does not restrict the Government's right to reject departures from contract requirements, use of damaged or improperly installed items/materials, or latent defects, nor does it prejudice the Government's rights of rejecting any work found defective at Final Inspection and Acceptance.

5.1
Work started or completed prior to submittal acceptance is solely at Contractor's risk and may jeopardize contract performance.

SECTION 01 35 29

SAFETY PROGRAM

1.
GENERAL:  The Contractor is wholly responsible for work site safety.  The Contractor shall implement a safety program that protects the lives and health of personnel in the construction area, prevents damage to property, and avoids work interruptions.  The Contractor shall provide appropriate safety barricades, signs, signal lights, etc. (see Section 01 56 00, “Lights, Signs & Barricades”) as well as complying with the requirements of all applicable Federal, State and Local safety laws, rules and regulations.

2.
COMPLIANCE:  The Contractor is specifically required to comply with the requirements of the U. S. Army Corps of Engineers "Safety and Health Requirements Manual" (EM 385-1-1, latest version available) and the “Accident Prevention” clause (FAR 52.236-13).  Once accepted, this safety plan shall become part of the contract requirements.  Note:  This review/acceptance does not in any way relinquish the Contractor from responsibility for work site safety nor the obligation to comply with the OSHA regulations found in 29 CFR 1910 & 1926 or any other State or Local safety law, rule or regulation applicable to the contract work.  The Coast Guard will cooperate fully with the Department of Labor (Occupational Safety and Health Administration) in their enforcement of OSHA regulations.
3.
SAFETY PLAN: The Contractor shall submit a written safety plan.  At a minimum, this plan shall describe the Contractor's general safety program and identify specific safety provisions for hazards incidental to the contract work; e.g., elevated working surfaces, working over water, working from floating work platforms, overhead crane operations, etc.

SECTION 01 51 00

TEMPORARY UTILITIES

1.
GENERAL:  All temporary utility connections shall be compatible with existing materials and equipment to provide safe and efficient installation, operation and removal. There are no utilities available on site.  The contractor shall provide portable generation, water, portable toilets and other services necessary to complete the project.

2.
ELECTRICITY AND WATER: Electrical power and water are available on the site.  The Contractor will be permitted to utilize these utilities in performing the work, provided that the existing systems are not overloaded.  The Contractor is responsible for installing and removing all connections to existing systems and shall ensure work and materials are in accordance with local codes.  The use of the electricity shall be limited to tools that can be operated on 60 Hertz, single phase, 20 amperes, 120 volt circuits.

3.
TELEPHONE: Telephone services will not be available for use by the Contractor.

4.
WATER HOOKUP: All connections to the water system shall be equipped with back flow protection.  Temporary potable water pipes and hoses shall be sterilized before being placed in operation and every time the system is opened to the atmosphere for repair or relocation.

5.
SANITARY FACILITIES: It shall be the Contractor's responsibility to furnish and maintain approved portable toilet facilities for all Contractor personnel.  The On-Site Representative will designate the physical location for the facility and the Contractor shall maintain the toilet facility to the satisfaction of the Government.  Contractor personnel are forbidden to use toilet facilities within existing buildings.

SECTION 01 51 13

EQUIPMENT/UTILITY LOCKOUT AND TAGOUT REQUIREMENTS

1.
GENERAL:  The Contractor shall comply with OSHA 29 CFR 1910.147, “The Control of Hazardous Energy” (Lockout/Tagout).  The Contractor shall provide a Lockout/Tagout Plan to the Contracting Officer prior to starting any work affected by the energy in the equipment/utility system.

2.
APPLICATION:  The Contractor shall be responsible for locking out and tagging out of service, all equipment/utility systems involved in the work under this contract.  After the Contracting Officer’s Representative has approved an outage, Government personnel and the Contractor shall independently secure the equipment/utility system and tag the respective system out of service.  The Contractor shall provide their own locks and chains that are required to secure the equipment/utility systems; e.g., steam, water, air, and/or electricity.

SECTION 01 51 16

TEMPORARY FIRE PROTECTION

1.
Temporary Fire Protection:  Install and maintain temporary fire-protection facilities to protect against predictable and controllable fire loss.  Comply with NFPA 10 "Standard for Portable Fire Extinguishers" and NFPA 241 "Standard for Safeguarding Construction, Alterations and Demolition Operations".

1.1
Locate fire extinguishers where convenient and effective for their intended purpose, but not less than one extinguisher at each building construction opening for personnel egress.

1.2
Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-protection facilities, stairways and other access routes for fighting fires.

1.3
Provide independent supervision of welding, flame cutting and other open flame work.  Provide each fire supervisor with an appropriate fire extinguisher.

1.4
Provide training for all personnel on-site in the proper operation of each type of fire extinguisher provided.  Provide all personnel with the proper notification procedure to summon the local fire department or emergency medical service.

1.5
There shall be NO SMOKING or unsupervised open flame permitted inside any structure, temporary or permanent; nor within 25 feet of combustible material or within 50 feet of flammable liquids or compressed gasses.

SECTION 01 55 00

ACCESS ROADS AND PARKING

1.
ACCESS:  Access to the site is available from public roads.  Any damage to these roads by the Contractor's vehicles shall be repaired without cost to the Government. The site is on a secure government facility and the contractor shall comply with all rules imposed by the owner of the site.
2.
PARKING:  Vehicular operations and parking shall comply with all applicable government orders and regulations.  All driveways and entrances serving the Government shall be kept clear and available to emergency vehicles at all times.

3.
VEHICLE AND VEHICLE OPERATION:  All vehicles, owned by the Contractor or employees of the Contractor, and operators of these vehicles, shall meet all state regulations for safety, noise, loading and minimum liability insurance.  All vehicle operators demonstrating reckless or careless operation in the opinion of the Government shall not be allowed to operate vehicles on government property for the duration of the contract.

4.
VISITORS:  No visiting vehicles will be permitted on government property unless the operator is employed by a subcontractor or supplier.

SECTION 01 55 29

STAGING AREAS AND ACCESS

1.
LOCATION:  The Contractor shall store materials and operate equipment within the confines of the staging area identified by the Government.  Storage of materials outside of the staging area will not be permitted.

2.
COORDINATION:  Two weeks prior to construction, the Contractor shall contact the Station, Engineering Petty Officer, MKC Blake Marino at (757) 363-8715, to verify the condition of the staging area.

3.
ADJACENT AREAS:  The Contractor shall ensure that all land and vegetation adjacent to the staging area and access drive remain undisturbed and undamaged; all damages shall be repaired at no cost to the Government.

SECTION 01 56 00

LIGHTS, SIGNS & BARRICADES

1.
GENERAL:  The contractor shall provide and maintain all warning lights, sign, and barriers to insure the safety of pedestrians or vehicles traveling near or through any hazardous area caused by the execution of the Contract work.

2.
LIGHTING:  All lighting requirements shall meet table 7-1 in the US Army Corps of Engineers Safety and Health Requirements Manual (EM 385-1-1).
3.
BARRICADES:  Hard barricades or flexible barriers shall completely encompass all exterior work areas.  Flexible barriers shall consist of ½-inch steel bars or 2" X 2" wood stakes driven 12 inches minimum into hard packed soil.  Space stakes on a maximum 10 feet interval and with two rows of yellow or orange ¼-inch diameter rope (wire and plastic tape are not acceptable) at 24 inches and 36 inches each above ground.

4.
HAZARD FENCING:  Special fencing 4-foot high shall be installed to prevent small children or pets from entering the work area when within 300 feet of family housing or for special hazards as shown on the drawings.

SECTION 01 57 13

EROSION AND SEDIMENT CONTROL

1.
GENERAL:  The Contractor shall plan and execute all earthwork to minimize the duration of exposure of unprotected soils.  Temporary protection shall be provided on side and back slopes as soon as rough grading is completed or when sufficient soil is exposed to require protection to prevent erosion.  All earthwork brought to final grade shall be finished immediately.

2.
METHODS:  The Contractor shall prevent erosion, control sedimentation, and prevent waterborne soil from entering surface waters, ditches, and storm drain inlets by use of any or all of the following methods.

2.1
Mechanical Control:  Divert runoff by constructing ditches or berms.  Filter runoff using straw bale dikes, filter fabric dams or other methods.

2.2
Sediment Basins:  Trap sediment in temporary basins sized to accommodate the runoff of a local 25-year storm.  Pump basins dry and remove accumulated sediment after each storm.  Use a paved weir or vertical overflow pipe for overflow.  Establish effluent quality monitoring programs as required by federal, state, and local regulations.

2.3
Vegetation and Mulch:  Protect slopes by accelerated growth of vegetation, mulching, or netting.  Stabilize slopes by hydroseeding, sodding, anchoring mulch or netting in place.

2.4
Geotextiles:  Protect and stabilize slopes by anchoring geotextile fabric or matting.  The Contractor shall use a geotextile designed and sized for the particular application.

3.
OTHER METHODS:  Other erosion and sediment control methods may be used, as authorized by the Contracting Officer.

SECTION 01 57 23

POLLUTION CONTROL

1.
Volatile Organic Compound (VOC) Regulations:  Contractors are required to comply with local, state and federal VOC compliance laws and regulations in the foregoing order of precedence.  In order to comply with the provisions of the Clean Air Act, each state must have a State Implementation Plan.  Some contractors may be required to abide by the provisions of a Title V Permit.  Some contractors may be required by state or local law to operate under the terms of a Compliance Plan to reduce VOC Emissions.

1.1
In accordance with the Notice to Proceed Letter, the contractor will submit copies of any local, state or federal implementation plans, permits or compliance plans required/applicable to the use/application of VOCs at contractor's facility or offsite work places.

1.2
If no local, state or federal implementation plans, permits or compliance plans are required/applicable to the use/application of VOCs, then the contractor shall submit to the designated Contracting Officer a letter, notarized under oath, that such documents are not required.

1.3
If the use of paint is required the contractor shall submit to the Contracting Officer and in accordance with the Notice to Proceed Letter, certificates, specifications or manufacturing data verifying the VOC rating.

2.
SPILL RESPONSE PLAN:  The Contractor shall submit a Spill Response Plan covering all regulated materials brought to the site for execution of work and all wastes generated as a result of the work to the Contracting Officer.  The plan shall include, at a minimum, the following:  types and quantity of all substances covered under this plan; the reportable quantity (RQ) for each substance; the on-site storage location of each substance; the Contractor's spill response equipment, if applicable; procedures to be followed for responding to a spill, including initial responses to be taken; procedures to be followed in reporting a spill, including the names and telephone numbers for all federal, state, and local agencies/authorities to be notified; and the name, address, and telephone number (work, home, cell and pager) of all Contractor response and media relations personnel.

2.1
In the event of a spill or release, the Contractor shall be responsible for immediate implementation of the spill response plan and restoration of the site to pre-spill condition at no cost to the Government.  The Contractor shall also immediately notify the Contracting Officer to coordinate further notifications.

SECTION 01 58 00

MARINE LIGHTS AND SIGNALS
1.
GENERAL:  The Contractor's Marine equipment shall display such lights and day signals as may be required under applicable Navigation Rules.  The Contractor shall inquire at the nearest Coast Guard Marine Safety Office for specific information on these rules.  The Contractor to the satisfaction of the Contracting Officer shall mark offshore structures during all phases of construction and removal.  Contractor shall provide any lights, daymarkers or buoys required.  Contractor shall Commander, Fifth Coast Guard District (dpw) at (757) 398-6486 for issuance of "Notice to Mariners" a minimum of 10 (ten) days in advance of commencing any work.

SECTION 01 65 00

RECOVERED MATERIALS NOTICE
1.
GENERAL:  It is the intent of CEU Cleveland to comply with the requirements of Section 6002 of the Solid Waste Disposal Act as amended by the Resource Conservation and Recovery Act (RCRA or the Act) as amended, 42 U.S.C. 6962 and Executive Order 12873 as they apply to the procurement of the materials designated in paragraph 2.

2.
DESIGNATED RECOVERED MATERIALS:  It is the purpose of this section to designate items that are or can be made with recovered materials.  These designated items can be found at http://www.epa.gov/epaoswer/non-hw/procure/products.htm .

3.
CONTRACTOR RESPONSBILITY:  The contractor should provide recycled materials to the extent practical, provided the materials meet all other requirements of the applicable specification section.

SECTION 01 66 13

HAZARDOUS WASTE

1.
GENERAL:  The Contractor shall comply with all federal, state, and local environmental regulations dealing with the generation, management, storage, and disposal of solid, toxic, and hazardous wastes.  The Contractor shall ensure that all wastes are properly containerized, labeled and placarded, managed, tested, stored, documented/manifested, transported and disposed of in accordance with all applicable regulations.

2.
METALS:  Unless noted otherwise, scrap metal shall not be landfilled or treated as hazardous waste.  Recycle all scrap metal by smelting or any other acceptable recycling process.  Scrap metal includes ductwork, light fixture housings, pipe, mechanical and electrical equipment, doors and frames, etc.

3.
SUBMITTALS:  The Contractor shall provide the Contracting Officer with signed and fully executed originals of all hazardous waste profiles, test results, hazardous waste manifests and/or other shipping papers, electric lamp disposal documents and all other required documentation.  Maximum payment retention shall be withheld until this documentation is received.

SECTION 01 66 16
SAFETY DATA SHEETS AND MATERIAL HANDLING PROCEDURES

1.
DATA SHEETS: Submit a Safety Data Sheet (SDS) for all materials containing hazardous substances required for contract execution. Information provided in SDS’s shall meet the requirements of 29 CFR 1910.1200. SDS’s require Contracting Officer review and acceptance prior to bringing these materials on site.

2.
MATERIAL STORAGE: Limit the quantity of these materials stored on site to the amount needed for execution of work. Storage of excess materials will not be permitted. Assure that the storage of these materials comply with all applicable federal, state, and local laws and regulations and provide additional storage facilities (paint lockers, etc.) as required for the storage of such materials. Coordinate the physical location of storage areas with the On-site Representative prior to bringing these materials on site. 

3.
PROTECTIVE MEASURES: The contractor shall take all protective measures outlined on the SDS’s and as required by federal, state, and local regulations to protect all personnel in the vicinity of the work area from exposure to these materials. The Contractor shall include any required protective measures in the Safety Plan (See Section 01 35 29, “Safety Program”). The Contracting Officer's Representative shall review protective measures prior to allowing use of these materials.

4.
DISPOSAL OF EXCESS MATERIAL: The Contractor shall dispose of all excess hazardous materials as required by the SDS and all applicable federal, state, and local laws and regulations.

SECTION 01 71 33

PROTECTION FROM WEATHER AND CONSTRUCTION OPERATIONS

1.
TEMPORARY ENCLOSURES: Protect existing facilities/equipment and new construction, whether in progress or newly completed, from the adverse effects of the weather and construction operations.  Provide temporary enclosures, coverings and barriers as required to afford protection against exposure, weather and wind damage and from construction operations which could degrade, stain, age, or reduce the finished quality of new work or damage existing facilities and equipment.

2.
REAPPLICATION:  All temporary closures or enclosures shall be made ready for immediate re-application in the event of sudden storms or man-made conditions requiring protection of existing facilities or completed construction.

3.
PIPING:  Prevent water-filled pipes or tanks from freezing for both interior and exterior systems installed or in storage.

SECTION 01 74 00
GENERAL CLEANUP & SITE RESTORATION OF WORK AREAS

1.
GENERAL:  The Contractor shall remove and properly dispose of all trash and debris incidental to the contract work from the limits of government property, as well as all adjacent affected areas.  The Contracting Officer shall determine the extent and interval of these cleanups.

2.
WORK AREA CLEANUP:  At the end of each day the entire work area and all adjacent affected areas shall be thoroughly cleaned by removing all trash, debris, dust, etc. caused by the contract work.  Any floor, wall or ceiling surfaces that may have been stained or soiled by the contract work shall be restored to pre-construction condition.

3.
SITE RESTORATION:  If at any time while performing the contract the Contractor causes damage or destruction to any portion of any Government facility or grounds; e.g., bulkheads, pavement, lawns, shrubbery, etc., it shall be the Contractor's responsibility to replace and/or restore the damage as approved by the Contracting Officer’s Representative at no additional cost to the Government.

4.
POST CONSTRUCTION CLEANUP:  Upon completion of the job, the Contractor shall clean up the job site, returning it to a state of cleanliness equal to or exceeding that in which it was found.  The Contractor shall properly dispose of any trash, extra materials, dirt, debris, or other litter that remains.  If the job site appearance is not to the satisfaction of the Contracting Officer’s Representative, final acceptance will not be approved.

SECTION 01 78 00
AS BUILT DRAWINGS

1.
GENERAL:  Maintain one full size set of contract drawings to record variations from the original design.  All deviations shall be neatly and clearly marked in RED on these drawings to show work and/or materials actually provided.  As Built drawings shall be updated as work progresses and kept at the work site for the duration of the contract. These drawings shall be available for Contracting Officer Representative review upon request.

2.
DISCOVERED UTILITIES:  Indicate the exact location of any underground utility lines discovered in the course of the work on the As-Built drawings. 

3.
PERMITTED VARIATIONS:  As Built drawings shall reflect the actual construction and materials provided when alternative materials or work methods are allowed in the specifications and/or drawings or if the scope is altered by award of bid items, subsequent changes or modifications.

4.
STANDARDS:  Variations shown on As-Built drawings shall be neat, clear and conform with standard drafting practices.  Mark-ups shall include supplementary notes, legends, and details necessary to convey the exact representation of construction actually provided. To comply with Computer Assisted Design (CAD) practices, only full size AS BUILT drawings are acceptable.
5.
SUBMITTAL: Submit As-Built drawings for Contracting Officer acceptance upon completion of the contract. Final payment will not be until all required As-Built drawings are accepted. Maximum retention shall be withheld for late or incomplete As-Built drawings. 
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SECTION 02 41 00

DEMOLITION

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to within the text by the basic designation only.

AMERICAN SOCIETY OF SAFETY ENGINEERS (ASSE/SAFE)

ASSE/SAFE A10.6
(2006) Safety Requirements for Demolition Operations

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1
(2014) Safety and Health Requirements Manual

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 61
National Emission Standards for Hazardous Air Pollutants

1.2   PROJECT DESCRIPTION

1.2.1   Demolition Plan

Prepare a Demolition Plan and submit proposed demolition and removal procedures for approval before work is started.  Include in the plan procedures for careful removal and disposition of materials specified to be salvaged, coordination with other work in progress, a disconnection schedule of utility services, a detailed description of methods and equipment to be used for each operation and of the sequence of operations.  Append tracking forms for all removed materials indicating type, quantities, condition, destination, and end use.  Provide procedures for safe conduct of the work in accordance with EM 385-1-1.  Plan shall be approved by Contracting Officer prior to work beginning.

1.2.2   General Requirements

Do not begin demolition or deconstruction until authorization is received from the Contracting Officer.  The work of this section is to be performed in a manner that maximizes the value derived from the salvage and recycling of materials.  Remove rubbish and debris from the project site; do not allow accumulations on-site. The work includes demolition, salvage of identified items and materials, and removal of resulting rubbish and debris.  Remove rubbish and debris from Government property daily, unless otherwise directed.  Store materials that cannot be removed daily in areas specified by the Contracting Officer’s Representative.  In the interest of occupational safety and health, perform the work in accordance with EM 385-1-1, Section 23, Demolition, and other applicable Sections.

1.3   ITEMS TO REMAIN IN PLACE

Take necessary precautions to avoid damage to existing items to remain in place, to be reused, or to remain the property of the Government.  Repair or replace damaged items as approved by the Contracting Officer’s Representative.  Coordinate the work of this section with all other work indicated.  Construct and maintain shoring, bracing, and supports as required.  Ensure that structural elements are not overloaded.  Increase structural supports or add new supports as may be required as a result of any cutting, removal, deconstruction, or demolition work performed under this contract.  Do not over load pavements or structures.  Provide new supports and reinforcement for existing construction weakened by demolition, or removal work.  Repairs, reinforcement, or structural replacement require approval by the Contracting Officer prior to performing such work.

1.3.1   Existing Construction Limits and Protection

Do not disturb existing construction beyond the extent indicated or necessary for installation of new construction.  Provide temporary shoring and bracing for support of building components to prevent settlement or other movement.  Provide protective measures to control accumulation and migration of dust and dirt in all work areas.  Remove dust, dirt, and debris from work areas daily.

1.3.2   Weather Protection

For portions of the facilities to remain, protect susceptible materials and equipment from the weather at all times.  

1.3.3   Utility Service

Maintain existing utilities indicated to stay in service and protect against damage during demolition operations.  Prior to start of work, utilities serving each area of alteration or removal will be shut off and sealed by the Contractor.

1.3.4   Facilities

Protect electrical and mechanical services and utilities.  Where removal of existing utilities and pavement is specified or indicated, provide approved barricades, temporary covering of exposed areas, and temporary services or connections for electrical and mechanical utilities.  Ensure that no elements determined to be unstable are left unsupported and place and secure bracing, shoring, or lateral supports as may be required as a result of any cutting, removal, or demolition work performed under this contract.

1.4   BURNING

The use of burning at the project site for the disposal of refuse and debris will not be permitted.

1.5   SUBMITTALS

Contracting Officer approval is required for submittals with a "G" designation; submittals not having a "G" designation are for information only.  When used, a designation following the "G" designation identifies the office that will review the submittal for the Government.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Demolition Plan; G

Existing Conditions; G

SD-07 Certificates

Notification; G

1.6   QUALITY ASSURANCE

Submit timely notification of demolition projects to Federal, State, regional, and local authorities in accordance with 40 CFR 61, Subpart M.  Notify the Regional Office of the United States Environmental Protection Agency (USEPA) State's environmental protection agency and the Contracting Officer in writing 10 working days prior to the commencement of work in accordance with 40 CFR 61, Subpart M.  Comply with federal, state, and local hauling and disposal regulations.  In addition to the requirements of the "Contract Clauses," conform to the safety requirements contained in ASSE/SAFE A10.6.  Comply with the Environmental Protection Agency requirements.  Use of explosives will not be permitted.

1.6.1   Dust and Debris Control

Prevent the spread of dust and debris and avoid the creation of a nuisance or hazard in the surrounding area.  Do not use water if it results in hazardous or objectionable conditions such as, but not limited to, ice, flooding, or pollution.  Sweep pavements as often as necessary to control the spread of debris that may result in foreign object damage potential to aircraft.

1.7   PROTECTION

1.7.1   Traffic Control Signs

a.  Where pedestrian and driver safety is endangered in the area of removal work, use traffic barricades with flashing lights.  Anchor barricades in a manner to prevent displacement by wind.  Notify the Contracting Officer’s Representative prior to beginning such work.

1.7.2   Protection of Personnel

Before, during and after the demolition work continuously evaluate the condition of the structure being demolished and take immediate action to protect all personnel working in and around the project site.  No area, section or other structural element will be allowed to be left standing without sufficient bracing, shoring, or lateral support to prevent collapse or failure while workmen remove debris or perform other work in the immediate area.

1.8   RELOCATIONS

Perform the removal and reinstallation of relocated items as indicated with workmen skilled in the trades involved.  Repair or replace items to be relocated which are damaged by the Contractor with new undamaged items as approved by the Contracting Officer’s Representative.

1.9   EXISTING CONDITIONS

Before beginning any demolition or deconstruction work, survey the site and examine the drawings and specifications to determine the extent of the work.  Record existing conditions in the presence of the Contracting Officer’s Representative showing the condition of structures and other facilities adjacent to areas of alteration or removal.  Photographs sized 4 inch will be acceptable as a record of existing conditions.  Include in the record the elevation of the top of foundation walls, finish floor elevations, possible conflicting electrical conduits, plumbing lines, alarms systems, the location and extent of existing cracks and other damage and description of surface conditions that exist prior to before starting work.  It is the Contractor's responsibility to verify and document all required outages which will be required during the course of work, and to note these outages on the record document.  Submit survey results.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   EXISTING FACILITIES TO BE REMOVED

Existing construction scheduled to be removed for reuse shall be disassembled.  Dismantled and removed materials are to be separated, set aside, and prepared as specified, and stored or delivered to a collection point for disposal, as specified. 

3.1.1   Structures

a.  Remove existing structures indicated to be removed as indicated on the plans.

b.  Demolish structures in a systematic manner from the top of the structure to the ground.  Demolish concrete in small sections.  Remove structural framing members and lower to ground by means suitable methods, as approved by the Contracting Officer’s Representative, to prevent allowing debris to enter the water.

3.1.2   Utilities and Related Equipment

3.1.2.1   General Requirements

Do not interrupt existing utilities serving occupied or used facilities, except when authorized in writing by the Contracting Officer’s Representative.  Do not interrupt existing utilities serving facilities occupied and used by the Government except when approved in writing and then only after temporary utility services have been approved and provided.  Do not begin demolition or deconstruction work until all utility disconnections have been made.  Shut off and cap utilities for future use, as indicated.

3.1.2.2   Disconnecting Existing Utilities

Remove existing utilities and terminate in a manner conforming to the nationally recognized code covering the specific utility and approved by the Contracting Officer’s Representative.  When utility lines are encountered but are not indicated on the drawings, notify the Contracting Officer prior to further work in that area. 

3.1.3   Concrete

Saw concrete along straight lines.  Break out the remaining concrete until sound material is encountered.  At locations where the broken face cannot be concealed, grind smooth or saw cut entirely through the concrete.  

3.1.4   Patching

Where removals leave holes and damaged surfaces exposed in the finished work, patch and repair these holes and damaged surfaces to match adjacent finished surfaces, using on-site materials when available.  Where new work is to be applied to existing surfaces, perform removals and patching in a manner to produce surfaces suitable for receiving new work.  Finished surfaces of patched area shall be flush with the adjacent existing surface and shall match the existing adjacent surface as closely as possible as to texture and finish.  Patching shall be as specified and indicated, and shall include:

a.  Concrete: Completely fill holes and depressions with an approved patching material, applied in accordance with the manufacturer's printed instructions for this application.

3.1.5   Piping

Disconnect piping at unions, flanges and valves, and fittings as required to reduce the pipe into straight lengths for practical storage.  Store salvaged piping according to size and type.  If the piping that remains can become pressurized due to upstream valve failure, end caps, blind flanges, or other types of plugs or fittings with a pressure gage and bleed valve shall be attached to the open end of the pipe to ensure positive leak control.  Carefully dismantle piping that previously contained gas, gasoline, oil, or other dangerous fluids, with precautions taken to prevent injury to persons and property.  Store piping outdoors until all fumes and residues are removed.  Remove and dispose of fuel appurtenance in accordance with federal, state, and local requirements.

3.1.6   Electrical Equipment and Fixtures

Disconnect and reattach primary, secondary, control, communication, and signal circuits at the point of attachment to their distribution system.

3.1.6.1   Conduit and Miscellaneous Items

Protect conduit as required to facilitate new construction.

3.1.7   Items With Unique/Regulated Disposal Requirements

Remove and dispose of items with unique or regulated disposal requirements in the manner dictated by law or in the most environmentally responsible manner.

3.2   DISPOSITION OF MATERIAL

3.2.1   Title to Materials

All materials and equipment removed and not reused or salvaged, shall become the property of the Contractor and shall be removed from Government property.  Title to materials resulting from demolition and deconstruction, and materials and equipment to be removed, is vested in the Contractor upon approval by the Contracting Officer of the Contractor's demolition, deconstruction, and removal procedures, and authorization by the Contracting Officer to begin demolition and deconstruction.  The Government will not be responsible for the condition or loss of, or damage to, such property after contract award.  Showing for sale or selling materials and equipment on site is prohibited.

3.3   CLEANUP

Remove debris and rubbish from government property.  Remove and transport the debris in a manner that prevents spillage on streets or adjacent areas.  Apply local regulations regarding hauling and disposal.

3.4   DISPOSAL OF REMOVED MATERIALS

3.4.1   Regulation of Removed Materials

Dispose of debris, rubbish, scrap, and other nonsalvageable materials resulting from removal operations with all applicable federal, state and local regulations as contractually specified off the center. 

3.4.2   Burning on Government Property

Burning of materials removed from demolished and deconstructed structures will not be permitted on Government property.

3.4.3   Removal of Spoil

Transport noncombustible materials removed from demolition and deconstruction structures to spoil areas off of Government property.

3.4.4   Removal from Government Property

Transport waste materials removed from demolished and deconstructed structures, except waste soil, from Government property for legal disposal.  

-- End of Section --
SECTION 03 30 00

CAST-IN-PLACE CONCRETE

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to within the text by the basic designation only.

AMERICAN CONCRETE INSTITUTE INTERNATIONAL (ACI)

ACI 117
(2010; Errata 2011) Specifications for Tolerances for Concrete Construction and Materials and Commentary

ACI 201.2R
(2008) Guide to Durable Concrete

ACI 211.1
(1991; R 2009) Standard Practice for Selecting Proportions for Normal, Heavyweight and Mass Concrete

ACI 301
(2010; Errata 2011) Specifications for Structural Concrete

ACI 301M
(2010) Metric Specifications for Structural Concrete

ACI 302.1R
(2015) Guide for Concrete Floor and Slab Construction

ACI 304.2R
(1996; R 2008) Placing Concrete by Pumping Methods

ACI 304R
(2000; R 2009) Guide for Measuring, Mixing, Transporting, and Placing Concrete

ACI 305R
(2010) Guide to Hot Weather Concreting

ACI 306.1
(1990; R 2002) Standard Specification for Cold Weather Concreting

ACI 306R
(2016) Guide to Cold Weather Concreting

ACI 308.1
(2011) Specification for Curing Concrete

ACI 318
(2014; Errata 1-2 2014; Errata 3-5 2015; Errata 6 2016) Building Code Requirements for Structural Concrete and Commentary

ACI 347
(2004; Errata 2008; Errata 2012) Guide to Formwork for Concrete

ACI 364.3R
(2009) Guide for Cementitious Repair Material Data Sheet

ACI SP-66
(2004) ACI Detailing Manual

AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA A135.4
(1995; R 2004) Basic Hardboard

AMERICAN WELDING SOCIETY (AWS)

AWS D1.4/D1.4M
(2011) Structural Welding Code - Reinforcing Steel

ASTM INTERNATIONAL (ASTM)

ASTM A615/A615M
(2016) Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement

ASTM A706/A706M
(2016) Standard Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete Reinforcement

ASTM A934/A934M
(2016) Standard Specification for Epoxy-Coated Prefabricated Steel Reinforcing Bars

ASTM A996/A996M
(2016) Standard Specification for Rail-Steel and Axle-Steel Deformed Bars for Concrete Reinforcement

ASTM C1064/C1064M
(2011) Standard Test Method for Temperature of Freshly Mixed Hydraulic-Cement Concrete

ASTM C1077
(2013) Standard Practice for Laboratories Testing Concrete and Concrete Aggregates for Use in Construction and Criteria for Laboratory Evaluation

ASTM C1231/C1231M
(2012) Standard Practice for Use of Unbonded Caps in Determination of Compressive Strength of Hardened Concrete Cylinders

ASTM C1260
(2014) Standard Test Method for Potential Alkali Reactivity of Aggregates (Mortar-Bar Method)

ASTM C138/C138M
(2012a) Standard Test Method for Density ("Unit Weight"), Yield, and Air Content (Gravimetric) of Concrete

ASTM C143/C143M
(2012) Standard Test Method for Slump of Hydraulic-Cement Concrete

ASTM C150/C150M
(2016; E 2016) Standard Specification for Portland Cement

ASTM C157/C157M
(2008) Standard Test Method for Length Change of Hardened Hydraulic-Cement Mortar and Concrete

ASTM C1602/C1602M
(2012) Standard Specification for Mixing Water Used in Production of Hydraulic Cement Concrete

ASTM C172/C172M
(2014a) Standard Practice for Sampling Freshly Mixed Concrete

ASTM C173/C173M
(2012) Standard Test Method for Air Content of Freshly Mixed Concrete by the Volumetric Method

ASTM C192/C192M
(2016a) Standard Practice for Making and Curing Concrete Test Specimens in the Laboratory

ASTM C231/C231M
(2010) Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method

ASTM C260/C260M
(2010a; R 2016) Standard Specification for Air-Entraining Admixtures for Concrete

ASTM C31/C31M
(2015a; E 2016) Standard Practice for Making and Curing Concrete Test Specimens in the Field

ASTM C33/C33M
(2016) Standard Specification for Concrete Aggregates

ASTM C39/C39M
(2012) Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens

ASTM C494/C494M
(2016) Standard Specification for Chemical Admixtures for Concrete

ASTM C618
(2012a) Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete

ASTM C666/C666M
(2003; R 2008) Resistance of Concrete to Rapid Freezing and Thawing

ASTM C94/C94M
(2016a) Standard Specification for Ready-Mixed Concrete

ASTM C989/C989M
(2014) Standard Specification for Slag Cement for Use in Concrete and Mortars

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)

CRSI 10MSP
(2009; 28th Ed) Manual of Standard Practice

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)

NIST PS 1
(2009) DOC Voluntary Product Standard PS 1-07, Structural Plywood

1.2   DEFINITIONS

a.  "Cementitious material" as used herein must include all portland cement, pozzolan, fly ash, and ground granulated blast-furnace slag.

b.  "Exposed to public view" means situated so that it can be seen from eye level from a public location after completion of the building.  A public location is accessible to persons not responsible for operation or maintenance of the building.

c.  "Chemical admixtures" are materials in the form of powder or fluids that are added to the concrete to give it certain characteristics not obtainable with plain concrete mixes.

d.  "Supplementary cementing materials" (SCM) include coal fly ash, granulated blast-furnace slag, natural or calcined pozzolans, and ultra-fine coal ash when used in such proportions to replace the portland cement that result in improvement to sustainability and durability and reduced cost.

e.  "Design strength" (f'c) is the specified compressive strength of concrete at time(s) specified in this section to meet structural design criteria. 

f.  "Mixture proportioning" is the process of designing concrete mixture proportions to enable it to meet the strength, service life and constructability requirements of the project while minimizing the initial and life-cycle cost.

g.  "Mixture proportions" are the masses or volumes of individual ingredients used to make a unit measure (cubic meter or cubic yard) of concrete.

h.  "Pozzolan" is a siliceous or siliceous and aluminous material, which in itself possesses little or no cementitious value but will, in finely divided form and in the presence of moisture, chemically react with calcium hydroxide at ordinary temperatures to form compounds possessing cementitious properties.

i.  "Workability (or consistence)" is the ability of a fresh (plastic) concrete mix to fill the form/mould properly with the desired work (vibration) and without reducing the concrete's quality.  Workability depends on water content, chemical admixtures, aggregate (shape and size distribution), cementitious content and age (level of hydration).

1.3   SUBMITTALS

Contracting Officer approval is required for submittals with a "G" designation; submittals not having a "G" designation are for information only.  When used, a designation following the "G" designation identifies the office that will review the submittal for the Government.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Materials for Forms

Cementitious Materials

Concrete Curing Materials

Reinforcement; G

Admixtures

SD-05 Design Data

Concrete Mix Design; G

SD-06 Test Reports

Concrete Mix Design; G

Aggregates

Compressive Strength Tests; G

Air Content

Slump Tests

Water

SD-07 Certificates

Reinforcing Bars; G

Welder Qualifications

SD-08 Manufacturer's Instructions

Curing Compound

1.4   MODIFICATION OF REFERENCES

Accomplish work in accordance with ACI publications except as modified herein.  Consider the advisory or recommended provisions to be mandatory.  Interpret reference to the "Building Official," the "Structural Engineer," and the "Architect/Engineer" to mean the Contracting Officer.

1.5   DELIVERY, STORAGE, AND HANDLING

Follow ACI 301, ACI 304R and ASTM A934/A934M requirements and recommendations.  Do not deliver concrete until forms, reinforcement, embedded items, and chamfer strips are in place and ready for concrete placement.  Do not store concrete curing compounds or sealers with materials that have a high capacity to adsorb volatile organic compound (VOC) emissions.  Do not store concrete curing compounds or sealers in occupied spaces.

1.5.1   Reinforcement

Store reinforcement of different sizes and shapes in separate piles or racks raised above the ground to avoid excessive rusting.  Protect from contaminants such as grease, oil, and dirt.  Ensure bar sizes can be accurately identified after bundles are broken and tags removed.

1.5.1.1   Epoxy Coated Reinforcing Steel

Record coating lot on each shipping notice and carefully identify and re-tag bar bundles from bending plant.  Provide systems for handling coated bars which have padded contact areas such as, nylon slings, all free of dirt and grit.  Lift bundled coated bars with strong back, multiple supports, or platform bridge to prevent sagging and abrasion.  Pad bundling bands where in contact with bars.  Do not drop or drag bars or bundles.  Store coated bars both in shop and in field, aboveground, on wooden or padded cribbing.  Space the dunnage close enough to prevent excessive sags.  Stack large quantities of straight bars with adequate protective blocking between layers.  Schedule deliveries of epoxy coated bars to the job site to avoid the need for long term storage.  Protect from direct sunlight and weather.  Cover bars to be stored longer than 12 hours at the job site with opaque polyethylene sheeting or other suitable equivalent protective material.

1.6   QUALITY ASSURANCE

1.6.1   Design Data

1.6.1.1   Concrete Mix Design

Fifteen days minimum prior to concrete placement, submit a mix design for each strength and type of concrete.  Submit a complete list of materials including type; brand; source and amount of cement, complementary cementitious materials, and admixtures; and applicable reference specifications.  Submit mill test and all other test for cement, complementary cementitious materials, aggregates, and admixtures.  Provide documentation of maximum nominal aggregate size, gradation analysis, percentage retained and passing sieve, and a graph of percentage retained verses sieve size.  Provide mix proportion data using at least three different water-cementitious material ratios for each type of mixture, which produce a range of strength encompassing those required for each type of concrete required.  If source material changes, resubmit mix proportion data using revised source material.  Provide only materials that have been proven by trial mix studies to meet the requirements of this specification, unless otherwise approved in writing by the Contracting Officer.  Indicate clearly in the submittal where each mix design is used when more than one mix design is submitted.  Resubmit data on concrete components if the qualities or source of components changes.  For previously approved concrete mix designs used within the past twelve months, the previous mix design may be re-submitted without further trial batch testing if accompanied by material test data conducted within the last six months.  Obtain mix design approval from the contracting officer prior to concrete placement.

Concrete mixes shall be specifically designed to resist exposure to marine and chloride environments for projects with a defined 50-year service life. 

The Contractor shall forward a Durability Modeling report prepared by the STADIUM® certified laboratory that addresses the service life of the proposed concrete system for each concrete mixture.  A signed and stamped cover letter certifying compliance with the required average compressive strength (f'cr), drying shrinkage, and constructability for mixtures that have the potential to accomplish a structure with the design service life.

Proportion concrete mixtures to meet the requirements listed in Table 1 in accordance with the procedures outlined in ACI 201.2R and ACI 211.1.

The mixture proportions for concrete shall be developed by the Contractor to produce the required compressive strength (f'cr), drying shrinkage, and constructability for mixtures that have the potential to accomplish a structure with the design service life. 

Table 1 - Concrete Design Requirements

	Prescriptive requirements
	Minimum
	Maximum

	ASTM C666/C666M Method A Durability Factor at 300 cycles
	90
	N/A

	Concrete ASTM C157/C157M Drying Shrinkage percent, as modified per ACI 364.3R at 28 days except for high volume fly ash (HVFA) at 56 days.
	N/A
	0.05 percents

	Initial acid-soluble chloride content in cast-in-place concrete per ASTM C1152/C1152M, percent/cement.
	N/A
	0.10

	Initial acid-soluble chloride content in prestressed concrete determined following ASTM C1152/C1152M, percent/cement
	N/A
	0.06


a.  Submit complete ingredient material test data, including applicable reference specifications.  Submit additional data regarding concrete aggregates if the source of aggregate changes.

b.  Submit copies of test reports by independent test lab conforming to ASTM C1077 showing that the mixture has been successfully tested to produce concrete with the properties specified and that mixture will be suitable for the job conditions as described.  Test reports shall be submitted along with the concrete mixture proportions.  Obtain approval before concrete placement.

(1) Test and report fresh concrete property tests of each trial batch as follows:

(a) Slump in accordance with ASTM C143/C143M.

(b) Air content in accordance with ASTM C231/C231M or ASTM C173/C173M.

(c) Unit weight in accordance with ASTM C138/C138M.

(d) Temperature in accordance with ASTM C1064/C1064M.

(2) Cast specimens, test, and report hardened concrete property tests of each trial batch as follows:

(a) Compressive strength at 3, 7, 28, 56 and 90 days in accordance with ASTM C39/C39M. Use of unbonded caps in accordance with ASTM C1231/C1231M is permitted.

(b) Drying shrinkage may be determined from one batch.

(c) Initial chloride ion content may be determined from one batch.

1.6.2   Shop Drawings

1.6.2.1   Reinforcing Steel

ACI SP-66.  Indicate bending diagrams, assembly diagrams, splicing and laps of bars, shapes, dimensions, and details of bar reinforcing, accessories, and concrete cover.  Do not scale dimensions from structural drawings to determine lengths of reinforcing bars.  Reproductions of contract drawings are unacceptable.

1.7   QUALIFICATIONS FOR WELDING WORK

Welding procedures must be in accordance with AWS D1.4/D1.4M.

Verify that Welder qualifications are in accordance with AWS D1.4/D1.4M or under an equivalent qualification test approved in advance.  Welders are permitted to do only the type of welding for which each is specifically qualified.

PART 2   PRODUCTS

2.1   MATERIALS FOR FORMS

Provide wood or steel.  Use plywood or steel forms where a smooth form finish is required.

2.1.1   Wood Forms

Provide lumber that is square edged or tongue-and-groove boards, free of raised grain, knotholes, or other surface defects.  Provide plywood that complies with NIST PS 1, B-B concrete form panels or better or AHA A135.4, hardboard for smooth form lining.

2.1.1.1   Concrete Form Plywood (Standard Rough)

Provide plywood that conforms to NIST PS 1, B-B, concrete form, not less than 5/8-inch thick.

2.1.2   Steel Forms

Provide steel form surfaces that do not contain irregularities, dents, or sags.

2.2   FORM TIES AND ACCESSORIES

Provide a form tie system that does not leave steel after break-off or removal any closer than 2 inches from the exposed surface. Do not use wire alone. Form ties and accessories must not reduce the effective cover of the reinforcement.

2.3   CONCRETE MIX DESIGN

2.3.1   Contractor-Furnished Mix Design

ACI 211.1, ACI 301, and ACI 318 and ACI 304.2R except as otherwise specified.  Indicate the compressive strength (f'c) of the concrete for each portion of the structure(s) as specified below.  Where faster set time is required, use Type III cement before using calcium chloride with approval from the contracting officer.

Proportion normal-weight concrete mixture as follows:

a.   Minimum Compressive Strength:  4000 psi at 28 days.

b.   Maximum Water-Cementitious Materials Ratio: 0.45.

c.   Slump Limit:  4 inches for concrete with verified slump of 2 to 4 inches before adding high-range water-reducing admixture or plasticizing admixture, plus or minus 1 inch.

d.   Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 1 inch nominal maximum aggregate size.

2.3.1.1   Mix Proportions for Normal Weight Concrete

Trial design batches, mixture proportioning studies, and testing requirements for various classes and types of concrete specified are the responsibility of the Contractor.  Base mixture proportions on compressive strength as determined by test specimens fabricated in accordance with ASTM C192/C192M and tested in accordance with ASTM C39/C39M.  Samples of all materials used in mixture proportioning studies must be representative of those proposed for use in the project and must be accompanied by the manufacturer's or producer's test report indicating compliance with these specifications.  Base trial mixtures having proportions, consistencies, and air content suitable for the work on methodology described in ACI 211.1.  In the trial mixture, use at least three different water-cementitious material ratios for each type of mixture, which must produce a range of strength encompassing those required for each class and type of concrete required on the project.  The maximum water-cementitious material ratio allowed must be based on equivalent water-cementitious material ratio calculations as determined by the conversion from the weight ratio of water to cement plus pozzolan by weight equivalency method.  Design laboratory trial mixture for maximum permitted slump and air content.  Each combination of material proposed for use must have separate trial mixture, except for accelerator or retarder use can be provided without separate trial mixture.  Report the temperature of concrete in each trial batch.  For each water-cementitious material ratio, at least three test cylinders for each test age must be made and cured in accordance with ASTM C192/C192M and tested in accordance with ASTM C39/C39M for 7, 28 days.  From these results, plot a curve showing the relationship between water-cementitious material ratio and strength for each set of trial mix studies.  In addition, plot a curve showing the relationship between 7 and 28 day strengths.

2.3.1.2   Required Average Strength of Mix Design

The selected mixture must produce an average compressive strength exceeding the specified strength by the amount indicated in ACI 301, but may not exceed the specified strength at the same age by more than 20 percent.  When a concrete production facility has a record of at least 15 consecutive tests, the standard deviation must be calculated and the required average compressive strength must be determined in accordance with ACI 301.

2.3.2   Ready-Mix Concrete

Provide concrete that meets the requirements of ASTM C94/C94M.

Ready-mixed concrete manufacturer must provide duplicate delivery tickets with each load of concrete delivered.  Provide delivery tickets with the following information in addition to that required by ASTM C94/C94M:

Type and brand cement

Cement and complementary cementitious materials content in 94-pound bags per cubic yard of concrete

Maximum size of aggregate

Amount and brand name of admixtures

Total water content expressed by water cementitious material ratio

2.3.3   Concrete Curing Materials

Provide concrete curing material in accordance with ACI 301 Section 5 and ACI 308.1 Section 2.  Submit product data for concrete curing compounds.  Submit manufactures instructions for placement of curing compound.

2.4   MATERIALS

2.4.1   Cementitious Materials

For exposed concrete, use one manufacturer and one source for each type of cement, ground slag, fly ash, and pozzolan.

2.4.1.1   Fly Ash

ASTM C618, Class F, except that the maximum allowable loss on ignition must not exceed 3 percent.  Class F fly ash for use in mitigating Alkali-Silica Reactivity must have a Calcium Oxide (CaO) content of less than 8 percent and a total equivalent alkali content less than 1.5 percent.

2.4.1.2   Raw or Calcined Natural Pozzolan

Natural pozzolan must be raw or calcined and conform to ASTM C618, Class N, including the optional requirements for uniformity and effectiveness in controlling Alkali-Silica reaction and must have an ignition loss not exceeding 3 percent. Class N pozzolan for use in mitigating Alkali-Silica Reactivity must have a Calcium Oxide (CaO) content of less than 13 percent and total equivalent alkali content less than 3 percent.

2.4.1.3   Ultra Fine Fly Ash and Ultra Fine Pozzolan

Ultra Fine Fly Ash (UFFA) and Ultra Fine Pozzolan (UFP) must conform to ASTM C618, Class F or N, and the following additional requirements:

a. The strength activity index at 28 days of age must be at least 95 percent of the control specimens.

b. The average particle size must not exceed 6 microns.

c. The sum of SiO2 + Al2O3 + Fe2O3 must be greater than 77 percent.

2.4.1.4   Ground Granulated Blast-Furnace Slag

ASTM C989/C989M, Grade 100.  Slag content must be a minimum of 50 percent by weight of cementitious material.

2.4.1.5   Portland Cement

Provide cement that conforms to ASTM C150/C150M, Type II, with tri-calcium aluminates (C3A) content less than 10 percent and a maximum cement-alkali content of 0.80 percent Na2Oe (sodium oxide) equivalent.  Use one brand and type of cement for formed concrete having exposed-to-view finished surfaces.

2.4.2   Water

Water must comply with the requirements of ASTM C1602/C1602M.  Minimize the amount of water in the mix.  Improve workability by adjusting the grading rather than by adding water.  Water must be potable; free from injurious amounts of oils, acids, alkalis, salts, organic materials, or other substances deleterious to concrete.  Submit test report showing water complies with ASTM C1602/C1602M.

2.4.3   Aggregates

ASTM C33/C33M, except as modified herein.  Furnish aggregates for exposed concrete surfaces from one source.  Provide aggregates that do not contain any substance which may be deleteriously reactive with the alkalies in the cement.  Submit test report showing compliance with ASTM C33/C33M.

Fine and coarse aggregates must show expansions less than 0.08 percent at 28 days after casting when testing in accordance with ASTM C1260.

2.4.4   Admixtures

ASTM C494/C494M: Type A, water reducing; Type B, retarding; Type C, accelerating; Type D, water-reducing and retarding; and Type E, water-reducing and accelerating admixture.  Do not use calcium chloride admixtures.  Submit product data for admixtures used in concrete.

2.4.4.1   Air-Entraining

ASTM C260/C260M.

2.4.4.2   High Range Water Reducer (HRWR) (Superplasticizers)

ASTM C494/C494M, Type F.

2.4.5   Biodegradable Form Release Agent

Provide form release agent that is colorless, biodegradable with a low (maximum of 55 grams/liter (g/l)) VOC content.    Provide product that does not bond with, stain, or adversely affect concrete surfaces and does not impair subsequent treatments of concrete surfaces.  Provide form release agent that does not contain diesel fuel, petroleum-based lubricating oils, waxes, or kerosene.  Submit documentation indicating type of biobased material in product and biobased content.  Indicate relative dollar value of biobased content products to total dollar value of products included in project.

2.5   REINFORCEMENT

2.5.1   Reinforcing Bars

ACI 301 unless otherwise specified.  Use deformed steel.  ASTM A615/A615M with the bars marked A, Grade 60; or ASTM A996/A996M with the bars marked R, Grade 60, or marked A, Grade 60.  Submit mill certificates for reinforcing bars.

2.5.1.1   Weldable Reinforcing Bars

Provide weldable reinforcing bars that conform to ASTM A706/A706M and ASTM A615/A615M and Supplement S1, Grade 60, except that the maximum carbon content must be 0.55 percent.

2.5.1.2   Epoxy-Coated Reinforcing Bars

Provide epoxy-coated reinforcing bars that conform to ASTM A934/A934M, Grade 60.  All rebar (except that noted as weldable) shall be epoxy coated unless noted otherwise. 

2.5.2   Mechanical Reinforcing Bar Connectors

ACI 301.  Provide 125 percent minimum yield strength of the reinforcement bar.

2.5.3   Reinforcing Bar Supports

Supports include bolsters, chairs, spacers, and other devices necessary for proper spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place.

Provide wire bar type supports of coated or non-corrodible material conforming to ACI SP-66 and CRSI 10MSP.  For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire bar support.

Legs of supports in contact with formwork must be plastic coated after fabrication, or stainless-steel bar supports.

PART 3   EXECUTION

3.1   EXAMINATION

Do not begin installation until substrates have been properly constructed; verify that substrates are level.

If substrate preparation is the responsibility of another installer, notify Contracting Officer and Contracting Officer’s Representative of unsatisfactory preparation before processing.

Check field dimensions before beginning installation.  If dimensions vary too much from design dimensions for proper installation, notify Contracting Officer and wait for instructions before beginning installation.

3.2   PREPARATION

Determine quantity of concrete needed and minimize the production of excess concrete.  Designate locations or uses for potential excess concrete before the concrete is poured.

3.2.1   General

Surfaces against which concrete is to be placed must be free of debris, loose material, standing water, snow, ice, and other deleterious substances before start of concrete placing.

Remove standing water without washing over freshly deposited concrete.  Divert flow of water through side drains provided for such purpose.

3.2.2   Reinforcement and Other Embedded Items

Secure reinforcement, joint materials, and other embedded materials in position, inspected, and approved before start of concrete placing.

3.3   FORMS

Provide forms, shoring, and scaffolding for concrete placement in accordance with ACI 301 Section 2 and 5 and ACI 347.  Set forms mortar-tight in a manner to resist water infiltration and true to line and grade.  Chamfer above grade exposed joints, edges, and external corners of concrete 0.75 inch unless otherwise indicated. Provide formwork with clean-out openings to permit inspection and removal of debris.

3.3.1   Coating

Before concrete placement, coat the contact surfaces of forms with a form release agent.

3.3.2   Reshoring

Reshore concrete elements in accordance with ACI 301 Section 2.

3.3.3   Reuse

Reuse forms providing the structural integrity of concrete and the aesthetics of exposed concrete are not compromised.  Wood forms must not be clogged with paste and must be capable of absorbing high water-cementitious material ratio paste.

3.3.4   Forms for Standard Rough Form Finish

Provide formwork in accordance with ACI 301 Section 5 with a surface finish, SF-1.0, for formed surfaces that are to be concealed by other construction.

3.3.5   Forms for Standard Smooth Form Finish

Provide formwork in accordance with ACI 301 Section 5 with a surface finish, SF-3.0, for formed surfaces that are exposed to view.  Do not provide mockup of concrete surface appearance and texture.

3.3.6   Form Ties

Provide ties in accordance with ACI 301 section 2.  Use form tie system that does not leave exposed steel after breakoff.

3.3.7   Forms for Concrete Pan Joist Construction

Pan-form units for one-way or two-way concrete joist and slab construction must be factory-fabricated units of the approximate section indicated.  Units must consist of steel or molded fiberglass concrete form pans.  Closure units must be furnished as required.

3.3.8   Tolerances for Form Construction

Construct formwork to ensure that after removal of forms and prior to patching and finishing of formed surfaces, provide concrete surfaces in accordance with tolerances specified in ACI 301 Section 5 and ACI 117.

3.3.9   Removal of Forms and Supports

After placing concrete, removal of forms must be in accordance with ACI 301 Section 2 except as modified by approved form removal schedule.

3.4   PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS

ACI 301 and ACI SP-66.  Provide bars, welded wire reinforcement, wire ties, supports, and other devices necessary to install and secure reinforcement.  Reinforcement must not have rust, scale, oil, grease, clay, or foreign substances that would reduce the bond.  Rusting of reinforcement is a basis of rejection if the effective cross-sectional area or the nominal weight per unit length has been reduced.  Remove loose rust prior to placing steel.  Tack welding is prohibited.

3.4.1   General

Provide details of reinforcement that are in accordance with ACI 301 and ACI SP-66 and as specified.

3.4.2   Reinforcement Supports

Support reinforcement in accordance with ACI 301 Section 3.  Supports for coated or galvanized bars must also be coated with electrically compatible material for a distance of at least 2 inches beyond the point of contact with the bars.

3.4.3   Epoxy Coated Reinforcing

Epoxy Coated Reinforcing must meet the requirements of ASTM A934/A934M including Appendix X2, "Guidelines for Job Site Practices" except as otherwise specified herein.

3.4.3.1   Epoxy Coated Reinforcing Steel Placement and Coating Repair

Carefully handle and install bars to minimize job site patching.  Use the same precautions as described in paragraph EPOXY COATED REINFORCING STEEL.  Do not drag bars over other bars or over abrasive surfaces.  Keep bar free of dirt and grit.  When possible, assemble reinforcement as tied cages prior to final placement into the forms.  Support assembled cages on padded supports.  It is not expected that coated bars, when in final position ready for concrete placement, are completely free of damaged areas; however, excessive nicks and scrapes which expose steel is cause for rejection.  Criteria for defects which require repair and for those that do not require repair are as indicated.  Inspect for defects and provide required repairs prior to assembly.  After assembly, reinspect and provide final repairs.

a.  Immediately prior to application of the patching material, manually remove any rust and debonded coating from the reinforcement by suitable techniques employing devices such as wire brushes and emery paper.  Exercise cars during this surface preparation so that the damaged areas are not enlarged more than necessary to accomplish the repair.  Clean damaged areas of dirt, debris, oil, and similar materials prior to application of the patching material.

b.  Do repair and patching in accordance with the patching material manufacturer's recommendations.  These recommendations, including cure times, must be available at the job site at all times.

c.  Allow adequate time for the patching materials to cure in accordance with the manufacturer's recommendation prior to concrete placement.

3.4.4   Setting Miscellaneous Material

Place and secure anchors and bolts, pipe sleeves, conduits, and other such items in position before concrete placement and support against displacement.  Plumb anchor bolts and check location and elevation.  Temporarily fill voids in sleeves with readily removable material to prevent the entry of concrete.

3.4.5   Fabrication

Shop fabricate reinforcing bars to conform to shapes and dimensions indicated for reinforcement, and as follows:

Provide fabrication tolerances that are in accordance with ACI 318 and ACI SP-66.

Provide hooks and bends that are in accordance with ACI 318 and ACI SP-66.

Reinforcement must be bent cold to shapes as indicated.  Bending must be done in the shop.  Rebending of a reinforcing bar that has been bent incorrectly is not permitted.  Bending must be in accordance with standard approved practice and by approved machine methods.

Tolerance on nominally square-cut, reinforcing bar ends must be in accordance with ACI SP-66.

Deliver reinforcing bars bundled, tagged, and marked.  Tags must be metal with bar size, length, mark, and other information pressed in by machine.  Marks must correspond with those used on the placing drawings.

Do not use reinforcement that has any of the following defects:

a. Bar lengths, depths, and bends beyond specified fabrication tolerances

b. Bends or kinks not indicated on drawings or approved shop drawings

c. Bars with reduced cross-section due to rusting or other cause

Replace defective reinforcement with new reinforcement having required shape, form, and cross-section area.

3.4.6   Placing Reinforcement

Place reinforcement in accordance with ACI 301 and ACI SP-66.

Provide reinforcement that is supported and secured together to prevent displacement by construction loads or by placing of wet concrete, and as follows:

Provide supports for reinforcing bars that are sufficient in number and have sufficient strength to carry the reinforcement they support, and in accordance with ACI 318, ACI SP-66 and CRSI 10MSP.  Do not use supports to support runways for concrete conveying equipment and similar construction loads.

Equip supports on ground and similar surfaces with sand-plates.

Support welded wire reinforcement as required for reinforcing bars.

Secure reinforcements to supports by means of tie wire. Wire must be black, soft iron wire, not less than 16 gage.

Reinforcement must be accurately placed, securely tied at intersections, and held in position during placing of concrete by spacers, chairs, or other approved supports.  Point wire-tie ends away from the form.  Unless otherwise indicated, numbers, type, and spacing of supports must conform to ACI SP-66.

Bending of reinforcing bars partially embedded in concrete is permitted only as specified in ACI SP-66 and ACI 318.

3.4.7   Spacing of Reinforcing Bars

Spacing must be as indicated.  If not indicated, spacing must be in accordance with the ACI 318 and ACI SP-66.

Reinforcing bars may be relocated to avoid interference with other reinforcement, or with conduit, pipe, or other embedded items.  If any reinforcing bar is moved a distance exceeding one bar diameter or specified placing tolerance, resulting rearrangement of reinforcement is subject to preapproval by the Contracting Officer’s Representative.

3.4.8   Concrete Protection for Reinforcement

Concrete protection must be in accordance with the ACI 318 and ACI SP-66.

3.4.9   Welding

Welding must be in accordance with AWS D1.4/D1.4M.

3.5   BATCHING, MEASURING, MIXING, AND TRANSPORTING CONCRETE

ASTM C94/C94M, ACI 301, ACI 302.1R and ACI 304R, except as modified herein.  Batching equipment must be such that the concrete ingredients are consistently measured within the following tolerances: 1 percent for cement and water, 2 percent for aggregate, and 3 percent for admixtures.  Furnish mandatory batch ticket information for each load of ready mix concrete.

3.5.1   Measuring

Make measurements at intervals as specified in paragraphs SAMPLING and TESTING.

3.5.2   Mixing

ASTM C94/C94M, ACI 301 and ACI 304R.  Machine mix concrete.  Begin mixing within 30 minutes after the cement has been added to the aggregates.  Place concrete within 90 minutes of either addition of mixing water to cement and aggregates or addition of cement to aggregates if the air temperature is less than 84 degrees F.  Reduce mixing time and place concrete within 60 minutes if the air temperature is greater than 84 degrees F except as follows:  if set retarding admixture is used and slump requirements can be met, limit for placing concrete may remain at 90 minutes.  Additional water may be added, provided that both the specified maximum slump and water-cementitious material ratio are not exceeded and the required concrete strength is still met.  When additional water is added, an additional 30 revolutions of the mixer at mixing speed is required.  If the entrained air content falls below the specified limit, add a sufficient quantity of admixture to bring the entrained air content within the specified limits.  Dissolve admixtures in the mixing water and mix in the drum to uniformly distribute the admixture throughout the batch.  Do not reconstitute concrete that has begun to solidify.

3.5.3   Transporting

Transport concrete from the mixer to the forms as rapidly as practicable. Prevent segregation or loss of ingredients.  Clean transporting equipment thoroughly before each batch.  Do not use aluminum pipe or chutes.  Remove concrete which has segregated in transporting and dispose of as directed.

3.6   PLACING CONCRETE

Place concrete in accordance with ACI 301 Section 5.

3.6.1   Depositing concrete Under Water

ACI 301M ACI 301 methods and equipment used shall prevent the washing of the cement from the mixture, minimize the formation of laitance, prevent the flow of water through the concrete before it has hardened, and minimize disturbance to the previously placed concrete. Tremies, if used, shall be watertight and sufficiently large to permit a free flow of concrete. Keep the discharge end continuously submerged in fresh concrete. Keep the shaft full of concrete to a level well above the water surface. Discharge and spread the concrete by raising the tremie to maintain a uniform flow. Place concrete without interruption until the top of the fresh concrete is at the required height.

Underwater concrete: When the concrete is intended for placement under water using the tremie technique, the concrete shall be proportioned to be cohesive and flow with minimal out segregation. Viscosity modifying admixtures are permitted for underwater concrete. Proportioning guidance in ACI 304R shall be considered.  Concrete mixtures shall be qualified for tremie placement methods based on a trial placement approved by the Contracting Officer’s Representative.

3.6.2   Pumping

ACI 304R and ACI 304.2R.  Pumping must not result in separation or loss of materials nor cause interruptions sufficient to permit loss of plasticity between successive increments.  Loss of slump in pumping equipment must not exceed 2 inches at discharge/placement.  Do not convey concrete through pipe made of aluminum or aluminum alloy.  Avoid rapid changes in pipe sizes.  Limit maximum size of course aggregate to 33 percent of the diameter of the pipe.  Limit maximum size of well-rounded aggregate to 40 percent of the pipe diameter.  Take samples for testing at both the point of delivery to the pump and at the discharge end.

3.6.3   Cold Weather

ACI 306.1.  Do not allow concrete temperature to decrease below 50 degrees F.  Obtain approval prior to placing concrete when the ambient temperature is below 40 degrees F or when concrete is likely to be subjected to freezing temperatures within 24 hours.  Cover concrete and provide sufficient heat to maintain 50 degrees F minimum adjacent to both the formwork and the structure while curing.  Limit the rate of cooling to 37 degrees F in any 1 hour and 50 degrees F per 24 hours after heat application.

3.6.4   Hot Weather

Maintain required concrete temperature using Figure 4.2 in ACI 305R to prevent the evaporation rate from exceeding 0.2 pound of water per square foot of exposed concrete per hour.  Cool ingredients before mixing or use other suitable means to control concrete temperature and prevent rapid drying of newly placed concrete.  Shade the fresh concrete as soon as possible after placing.  Start curing when the surface of the fresh concrete is sufficiently hard to permit curing without damage.  Provide water hoses, pipes, spraying equipment, and water hauling equipment, where job site is remote to water source, to maintain a moist concrete surface throughout the curing period.  Provide burlap cover or other suitable, permeable material with fog spray or continuous wetting of the concrete when weather conditions prevent the use of either liquid membrane curing compound or impervious sheets.  For vertical surfaces, protect forms from direct sunlight and add water to top of structure once concrete is set.

3.6.5   Bonding

Surfaces of set concrete at joints, must be roughened and cleaned of laitance, coatings, loose particles, and foreign matter.  Roughen surfaces in a manner that exposes the aggregate uniformly and does not leave laitance, loosened particles of aggregate, nor damaged concrete at the surface.

Obtain bonding of fresh concrete that has set as follows:

At joints between footings and walls or columns, between walls or columns and the beams or slabs they support, and elsewhere unless otherwise specified; roughened and cleaned surface of set concrete must be dampened, but not saturated, immediately prior to placing of fresh concrete.

At joints in structural members; in work designed to contain liquids; the roughened and cleaned surface of set concrete must be dampened but not saturated and covered with a cement grout coating.

Provide cement grout that consists of equal parts of portland cement and fine aggregate by weight with not more than 6 gallons of water per sack of cement.  Apply cement grout with a stiff broom or brush to a minimum thickness of 1/16 inch.  Deposit fresh concrete before cement grout has attained its initial set.

3.7   WASTE MANAGEMENT

Provide as specified in the Waste Management Plan and as follows.

3.7.1   Mixing Equipment

Before concrete pours, designate Contractor-owned site meeting environmental standards for cleaning out concrete mixing trucks.  Minimize water used to wash equipment.

3.7.2   Hardened, Cured Waste Concrete

Crush and reuse hardened, cured waste concrete as fill or as a base course for pavement.  Use hardened, cured waste concrete as aggregate in concrete mix if approved by Contracting Officer.

3.7.3   Reinforcing Steel

Collect reinforcing steel and place in designated area for recycling.

3.7.4   Other Waste

Identify concrete manufacturer's or supplier's policy for collection or return of construction waste, unused material, deconstruction waste, and/or packaging material.

3.8   SURFACE FINISHES EXCEPT FLOOR, SLAB, AND PEDESTRIAN/PAVEMENT FINISHES

3.8.1   Defects

Repair surface defects in accordance with ACI 301 Section 5.

3.8.2   Formed Surfaces

3.8.2.1   Tolerances

ACI 117 and as indicated.

3.8.2.2   Standard Smooth Finish

Provide for surfaces exposed to public view a surface finish SF-3.0. Patch holes and defects in accordance with ACI 301.

3.9   PEDESTRIAN/PAVEMENT FINISHES AND MISCELLANEOUS CONSTRUCTION

3.9.1   Finish

Place, consolidate, and immediately strike off concrete to obtain proper contour, grade, and elevation before bleedwater appears.  Permit concrete to attain a set sufficient for floating and supporting the weight of the finisher and equipment.  If bleedwater is present prior to floating the surface, drag the excess water off or remove by absorption with porous materials.  Do not use dry cement to absorb bleedwater.

3.9.1.1   Nonslip Finish

Use on surfaces of exterior platforms, steps, and landings; and on exterior and interior pedestrian ramps.  Finish concrete in accordance with ACI 301 Section 5 for a dry-shake finish.  After the selected material has been embedded by the two floatings, complete the operation with a broomed finish.

3.10   JOINTS

3.10.1   Construction Joints

Make and locate joints not indicated so as not to impair strength and appearance of the structure, as approved. Joints must be perpendicular to main reinforcement. Reinforcement must be continued and developed across construction joints.  Locate construction joints as follows:

3.10.1.1   Maximum Allowable Construction Joint Spacing

a. At not more than 60 feet in any horizontal direction. 

3.11   CURING AND PROTECTION

ACI 301 Section 5, unless otherwise specified.  Begin curing immediately following form removal.  Avoid damage to concrete from vibration created by blasting, pile driving, movement of equipment in the vicinity, disturbance of formwork or protruding reinforcement, and any other activity resulting in ground vibrations.  Protect concrete from injurious action by sun, rain, flowing water, frost, mechanical injury, tire marks, and oil stains.  Do not allow concrete to dry out from time of placement until the expiration of the specified curing period.  Do not use membrane-forming compound on surfaces where appearance would be objectionable, on any surface to be painted, where coverings are to be bonded to the concrete, or on concrete to which other concrete is to be bonded.  If forms are removed prior to the expiration of the curing period, provide another curing procedure specified herein for the remaining portion of the curing period.  Provide moist curing for those areas receiving liquid chemical sealer-hardener or epoxy coating.  Allow curing compound/sealer installations to cure prior to the installation of materials that adsorb VOCs.

3.11.1   Requirements for Type III, High-Early-Strength Portland Cement

The curing periods are required to be not less than one-fourth of those specified for portland cement, but in no case less than 72 hours.

3.11.2   Curing Periods

ACI 301 Section 5, except 10 days for retaining walls, pavement or chimneys.  Begin curing immediately after placement.  Protect concrete from premature drying, excessively hot temperatures, and mechanical injury; and maintain minimal moisture loss at a relatively constant temperature for the period necessary for hydration of the cement and hardening of the concrete.  The materials and methods of curing are subject to approval by the Contracting Officer.

3.11.3   Curing Formed Surfaces

Accomplish curing of formed surfaces, including undersurfaces of girders, beams, supported slabs, and other similar surfaces by moist curing with forms in place for full curing period or until forms are removed.  If forms are removed before end of curing period, accomplish final curing of formed surfaces by any of the curing methods specified above, as applicable.

3.11.4   Curing Unformed Surfaces

Accomplish initial curing of unformed surfaces, such as monolithic slabs, floor topping, and other flat surfaces, by membrane curing.

Unless otherwise specified, accomplish final curing of unformed surfaces by any of curing methods specified, as applicable.

Accomplish final curing of concrete surfaces to receive liquid floor hardener of finish flooring by moisture-retaining cover curing.

3.11.5   Temperature of Concrete During Curing

When temperature of atmosphere is 41 degrees F and below, maintain temperature of concrete at not less than 55 degrees F throughout concrete curing period or 45 degrees F when the curing period is measured by maturity.  When necessary, make arrangements before start of concrete placing for heating, covering, insulation, or housing as required to maintain specified temperature and moisture conditions for concrete during curing period.

When the temperature of atmosphere is 80 degrees F and above or during other climatic conditions which cause too rapid drying of concrete, make arrangements before start of concrete placing for installation of wind breaks, of shading, and for fog spraying, wet sprinkling, or moisture-retaining covering of light color as required to protect concrete during curing period.

Changes in temperature of concrete must be uniform and not exceed 37 degrees F in any 1 hour nor 80 degrees F in any 24-hour period.

3.11.6   Protection from Mechanical Injury

During curing period, protect concrete from damaging mechanical disturbances, particularly load stresses, heavy shock, and excessive vibration and from damage caused by rain or running water.

3.11.7   Protection After Curing

Protect finished concrete surfaces from damage by construction operations.

3.12   FIELD QUALITY CONTROL

3.12.1   Sampling

ASTM C172/C172M.  Collect samples of fresh concrete to perform tests specified.  ASTM C31/C31M for making test specimens.

3.12.2   Testing

3.12.2.1   Slump Tests

ASTM C143/C143M.  Take concrete samples during concrete placement/discharge.  The maximum slump may be increased as specified with the addition of an approved admixture provided that the water-cementitious material ratio is not exceeded. Perform tests at commencement of concrete placement, when test cylinders are made, and for each batch (minimum) or every 20 cubic yards (maximum) of concrete.

3.12.2.2   Temperature Tests

Test the concrete delivered and the concrete in the forms.  Perform tests in hot or cold weather conditions (below 50 degrees F and above 80 degrees F) for each batch (minimum) or every 20 cubic yards (maximum) of concrete, until the specified temperature is obtained, and whenever test cylinders and slump tests are made.

3.12.2.3   Compressive Strength Tests

ASTM C39/C39M.  Make six 6-inch by 12-inch test cylinders for each set of tests in accordance with ASTM C31/C31M, ASTM C172/C172M and applicable requirements of ACI 305R and ACI 306R.  Take precautions to prevent evaporation and loss of water from the specimen.  Test two cylinders at 7 days, two cylinders at 28 days, and hold two cylinder in reserve.  Take samples for strength tests of each type concrete placed each day not less than once a day, nor less than once for each 100 cubic yards of concrete for the first 500 cubic yards, then every 500 cubic yards thereafter, nor less than once for each 5400 square feet of surface area for slabs or walls.  For the entire project, take no less than five sets of samples and perform strength tests for each mix design of concrete placed.  Each strength test result must be the average of two cylinders from the same concrete sample tested at 28 days.  Concrete compressive tests must meet the requirements of ACI 318 Section 5.6.  Retest locations represented by erratic core strengths.  Where retest does not meet concrete compressive strength requirements submit a mitigation or remediation plan for review and approval by the contracting officer.  Repair core holes with nonshrink grout.  Match color and finish of adjacent concrete.

3.12.2.4   Air Content

ASTM C173/C173M or ASTM C231/C231M for normal weight concrete and ASTM C173/C173M for lightweight concrete.  Test air-entrained concrete for air content at the same frequency as specified for slump tests.

3.13   NON-CONFORMING WORK

Non-conforming work shall be removed and replaced at no cost to the Government.
-- End of Section 
SECTION 05 50 13

MISCELLANEOUS METAL FABRICATIONS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to within the text by the basic designation only.

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M
(2015; Errata 1 2015; Errata 2 2016) Structural Welding Code - Steel

ASTM INTERNATIONAL (ASTM)

ASTM A123/A123M
(2017) Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

ASTM A153/A153M
(2016) Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware

ASTM A29/A29M
(2016) Standard Specification for General Requirements for Steel Bars, Carbon and Alloy, Hot-Wrought

ASTM A307
(2014; E 2017) Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 PSI Tensile Strength

ASTM A36/A36M
(2014) Standard Specification for Carbon Structural Steel

ASTM A47/A47M
(1999; R 2014) Standard Specification for Ferritic Malleable Iron Castings

ASTM A53/A53M
(2012) Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless

ASTM A653/A653M
(2017) Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

ASTM A924/A924M
(2017a) Standard Specification for General Requirements for Steel Sheet, Metallic-Coated by the Hot-Dip Process

ASTM A992/A992M
(2011) Standard Specification for Structural Steel Shapes

ASTM D1187/D1187M
(1997; E 2011; R 2011) Asphalt-Base Emulsions for Use as Protective Coatings for Metal

MASTER PAINTERS INSTITUTE (MPI)

MPI 79
(2012) Primer, Alkyd, Anti-Corrosive for Metal

SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC SP 3
(1982; E 2004) Power Tool Cleaning

SSPC SP 6/NACE No.3
(2007) Commercial Blast Cleaning

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1
(2014) Safety and Health Requirements Manual

1.2   SUBMITTALS

Contracting Officer approval is required for submittals with a "G" designation; submittals not having a "G" designation are for information only.  When used, a designation following the "G" designation identifies the office that will review the submittal for the Government.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Cover Plates and Frames; G

SD-07 Certificates

Certified Mill Test Reports for Chemistry and Mechanical Properties; G

1.3   QUALIFICATION OF WELDERS

Qualify welders in accordance with AWS D1.1/D1.1M.  Use procedures, materials, and equipment of the type required for the work.

1.4   DELIVERY, STORAGE, AND PROTECTION

Protect from corrosion, deformation, and other types of damage.  Store items in an enclosed area free from contact with soil and weather. Remove and replace damaged items with new items.

PART 2   PRODUCTS

2.1   MATERIALS

Provide exposed fastenings of compatible materials (avoid contact of dissimilar metals).  Coordinate color and finish with the material to which fastenings are applied.  Submit the manufacturer's certified mill reports which clearly show the applicable ASTM mechanical and chemical requirements together with the actual test results for the supplied materials.

2.1.1   Structural Carbon Steel

Provide in accordance with ASTM A992/A992M.

2.1.2   Steel Pipe

Provide in accordance with ASTM A53/A53M, Type E or S, Grade B.

2.1.3   Fittings for Steel Pipe

Provide standard malleable iron fittings in accordance with ASTM A47/A47M.

2.1.4   Anchor Bolts

Provide in accordance with ASTM A307.  Where exposed, provide anchor bolts of the same material, color, and finish as the metal to which they are applied.

2.1.4.1   Expansion Anchors, Sleeve Anchors or Adhesive Anchors

As indicated on the plans.

2.1.4.2   Welded Headed Shear Studs

Provide in accordance with ASTM A29/A29M-12.

2.2   FABRICATION FINISHES

2.2.1   Galvanizing

Hot-dip galvanize items specified to be zinc-coated, after fabrication where practicable.  Provide galvanizing in accordance with ASTM A123/A123M, ASTM A153/A153M, ASTM A653/A653M or ASTM A924/A924M, Z275 G90.

2.2.2   Galvanize

Anchor bolts, grating fasteners, washers, and parts or devices necessary for proper installation, unless indicated otherwise.

2.2.3   Repair of Zinc-Coated Surfaces

Repair damaged surfaces with galvanizing repair method by application of stick or thick paste material specifically designed for repair of galvanizing, as approved by Contracting Officer.  Clean areas to be repaired and remove slag from welds.  Heat, with a torch, surfaces to which stick or paste material will be applied.  Heat to a temperature sufficient to melt the metals in the stick or paste.  Spread molten material uniformly over surfaces to be coated and wipe off excess material.

2.2.4   Shop Cleaning and Painting

2.2.4.1   Surface Preparation

Blast clean surfaces in accordance with SSPC SP 6/NACE No.3.  Surfaces that will be exposed in spaces above ceiling or in attic spaces, crawl spaces, furred spaces, and chases may be cleaned in accordance with SSPC SP 3 in lieu of being blast cleaned.  Wash cleaned surfaces which become contaminated with rust, dirt, oil, grease, or other contaminants with solvents until thoroughly clean.  Steel to be embedded in concrete must be free of dirt and grease prior to embed.  Do not paint or galvanize bearing surfaces, including contact surfaces within slip critical joints.  Shop coat these surfaces with rust prevention.

2.2.4.2   Pretreatment, Priming and Painting

Apply pre-treatment, primer, and paint in accordance with manufacturer's printed instructions.  

2.2.5   Nonferrous Metal Surfaces

Protect by plating, anodic, or organic coatings.

2.3   MISCELLANEOUS PLATES AND SHAPES

Provide items that do not form a part of the structural steel framework.

Provide angles and plates in accordance with ASTM A36/A36M, for embedment as indicated.  Galvanize embedded items exposed to the elements in accordance with ASTM A123/A123M.

PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

Install items at locations indicated in accordance with manufacturer's instructions.  Verify all field dimensions prior to fabrication.  Include materials and parts necessary to complete each assembly, whether indicated or not.  Miss-alignment and miss-sizing of holes for fasteners is cause for rejection.  Conceal fastenings where practicable.  Joints exposed to weather must be watertight.

3.2   WORKMANSHIP

Provide miscellaneous metalwork that is true and accurate in shape, size, and profile.  Make angles and lines continuous and straight.  Provide continuous welding along the entire area of contact except where tack welding is permitted.  Unless otherwise indicated and approved, provide a smooth finish on exposed surfaces.  

3.3   ANCHORAGE, FASTENINGS, AND CONNECTIONS

Provide anchorage as necessary, whether indicated or not, for fastening miscellaneous metal items securely in place.  Provide exposed fastenings of compatible materials (avoid contact of dissimilar metals), that generally match in color and finish the surfaces to which they are applied.  Conceal fastenings where practicable.  Provide all fasteners flush with the surfaces they fasten, unless indicated otherwise.

3.4   WELDING

Perform welding, welding inspection, and corrective welding in accordance with AWS D1.1/D1.1M.  Use continuous welds on all exposed connections.  Grind visible welds smooth in the finished installation.  Provide welded headed shear studs in accordance with AWS D1.1/D1.1M, Clause 7, except as otherwise specified.  Provide in accordance with the safety requirements of EM 385-1-1.

3.5   DISSIMILAR METALS

Where dissimilar metals are in contact, protect surfaces with a coating in accordance with MPI 79 to prevent galvanic or corrosive action. Where aluminum is in contact with concrete, plaster, mortar, masonry, wood, or absorptive materials subject to wetting, protect in accordance with ASTM D1187/D1187M, asphalt-base emulsion.  Clean surfaces with metal shavings from installation at the end of each work day.

3.6   PREPARATION

3.6.1   Material Coatings and Surfaces

Remove rust preventive coating just prior to field erection, using a remover approved by the metal manufacturer.  Surfaces, when assembled, must be free of rust, grease, dirt and other foreign matter.

3.6.2   Environmental Conditions

Do not clean or paint surfaces when damp or exposed to foggy or rainy weather, when metallic surface temperature is less than minus 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 by the Contracting Officer.  Metal surfaces to be painted must be dry for a minimum of 48 hours prior to the application of primer or paint.

3.7   INSTALLATION MISCELLANEOUS PLATES AND SHAPES

Provide lintels fabricated from structural steel shapes over holes or openings indicated.

-- End of Section --
SECTION 05 99 00

CLEANING OF STEEL WATERFRONT STRUCTURES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to within the text by the basic designation only.

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC SP 1
(1982; E 2004) Solvent Cleaning

SSPC SP 6/NACE No.3
(2007) Commercial Blast Cleaning

1.2   SAFETY AND HEALTH PRECAUTIONS

Follow safety procedures as recommended by manufacturer.  Work in a well ventilated area.  Provide, and require workers to use, impervious clothing, gloves, face shields (8 inch minimum), and other appropriate protective clothing necessary to prevent eye and skin contact with coating materials.  Keep coatings away from heat, sparks and flame.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   CLEANING AND PREPARATION OF SURFACES

3.1.1   Solvent Cleaning

SSPC SP 1.  Remove visible oil, grease, and drawing and cutting compounds by solvent cleaning.

3.2   SURFACE PREPARATION

3.2.1   Steel Waterfront Construction

Clean and patch (by welding) all sheet pile bulkheads to be encased by concrete.  Material, metals and byproducts of cleaning process shall be contained by the contractor and prevented from freely entering the environment.  All cleaning and prepwork shall be performed prior to dredging the boat basin.  All work shall conform to Federal, State and Local requirements.

3.2.2   Abrasive Blasting (AB)

Abrasive blasting shall conform to SSPC SP 6/NACE No. 3 and SSPC Painting Manual.

Compressed air used for abrasive blasting shall be free of moisture and oil.

Surfaces to be blasted are:

All surfaces to be encapsulated by concrete.

A minimum nozzle pressure of 90 pounds per square inch shall be maintained.

Weld slag, weld spatter, and foreign matter shall be removed from surfaces to be coated prior to abrasive blasting using mechanical methods as specified.

Blast cleaning shall achieve a 1-to 2-mil anchor profile as indicated by a surface profile comparator, replica tape, or similar device.

Rust and corrosion shall be removed from pits and depressions.

Abrasive blast aggregate shall not be reused.

All traces of abrasive residue and dust shall be removed from the surface, leaving it clean and dry.

3.2.3   Mechanical Cleaning (MC)

Where cleaning is specified in the coating schedule for existing surfaces, needle scalers or abrasive disks or wheels shall be used in accordance with SSPC SP 3, leaving the surface free of all loose scale and rust equivalent to commercial blast cleaning (SSPC SP 6/NACE No.3).

-- End of Section --
SECTION 09 96 00

PIER DECK METHACRYLATE RESIN TREATMENT

PART 1   GENERAL

General Work Item Description:  The work described in this section shall include, but not be limited to, cleaning the pier deck, preparing the pier deck, applying high molecular weight methacrylate resin and providing a sand friction/blotter material.

1.1   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 C109/C109M
(2012) Standard Test Method for Compressive Strength of Hydraulic Cement Mortars (Using 2-in. or (50-mm) Cube Specimens)

ASTM D1475
(1998; R 2012) Standard Test Method for Density of Liquid Coatings, Inks, and Related Products

ASTM D2369
(2010; E 2011) Volatile Content of Coatings

ASTM D323
(2008) Vapor Pressure of Petroleum Products (Reid Method)

ASTM D3278
(1996;  R 2011) Flash Point of Liquids by Small Scale Closed-Cup Apparatus

1.2   SUBMITTALS

Contracting Officer approval is required for submittals with a "G" designation; submittals not having a "G" designation are for information only.  When used, a designation following the "G" designation identifies the office that will review the submittal for the Government.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Schedule of work and testing for each application

Description of equipment for applying HMWM resin

Range of gel time and final cure time for HMWM resin

Absorbent material

Description of equipment for applying and removing excess sand and absorbent material

Procedure for removing HMWM resin from the deck, including equipment

Storage and handling of HMWM resin components and absorbent material

Disposal of excess resin and containers

SD-07 Certificates

Airborne Emissions Monitoring Plan

Action Plan

For protection of the public when airborne emissions levels exceed permissible levels.

CIH Certification

Submit a material safety data sheet for each HMWM resin system component and diatomaceous earth shipment before use.

1.3   QUALITY CONTROL AND ASSURANCE

Submit samples of HMWM resin components 15 days before.  Notify the Contracting Officer’s Representative 15 days before delivery of HMWM resin components in containers over 55 gallons to the job site.

Complete a test area before starting work.  Results from airborne emissions monitoring of the test area must be submitted to the Contracting Officer before starting production work.  The test area must:

1.   Be approximately 50 sq ft.

2.   Be placed within the project limits outside the traveled way at an approved location.

3.   Be constructed using the same equipment as the production work.

4.   Replicate field conditions for the production work.

5.   Demonstrate proposed means and methods meet the acceptance criteria.

6.   Demonstrate production work will be completed within the time allowed.

7.   Demonstrate suitability of the airborne emissions monitoring plan.

The test area will be acceptable if:

1.   The treated deck surface is tack free and non-oily.

2.   The sand cover adheres and resists brushing by hand.

3.   Excess sand and absorbent material has been removed.

4.   The coefficient of friction is at least 0.35 and exceed the untreated concrete coefficient of friction when tested under Contracting Officer approved similar measurement.

PART 2   PRODUCTS

2.1   MATERIALS

HMWM resin system consists of a resin, promoter, and initiator.  HMWM resin must be low odor and comply with the following:

	Property
	Requirements
	Test Method

	Volatile Content
	30 percent, maximum
	ASTM D2369

	Viscosity
	25 cP, maximum, (Brookfield RVT with UL adaptor, 50 RPM at 77F)
	ASTM D 2196

	Specific Gravity
	0.90 minimum, at 77F
	ASTM D1475

	Flash Point
	180F, minimum
	ASTM D3278

	Vapor Pressure
	1.0 mm Hg, maximum, at 77F
	ASTM D323

	Tack free Time
	400 minutes, maximum, at 25C
	Specimens prepared per ASTM C109/C109M or similar

	PCC Saturated Surface Dry Bond Strength
	3.5 MPa, minimum at 24 hours and 21  1C
	ASTM C109/C109M or similar


* Test must be performed before adding initiator.

Sand for abrasive sand finish must:

1.   Be commercial quality dry blast sand.

2.   Have at least 95 percent pass the No. 8 sieve and at least 95 percent retained on the No. 20 sieve when tested under ASTM C136.

Absorbent material must be diatomaceous earth, abrasive blast dust, or substitute recommended by the HMWM resin supplier and approved by the Contracting Officer.

2.2   CLEAN DECK

This work includes abrasive blast cleaning the portland cement concrete pier deck.

2.2.1   Construction

Abrasive blast clean the deck surface.  Sweep the deck surface clean.  Blow loose material from cracks using high-pressure air.  The deck surface must be dry when abrasive blast cleaning is performed.  Laitance, surface contaminants, and foreign material must be removed from the Pier deck surface.  Remove dust and residue from abrasive blast cleaning using a vacuum attachment operating concurrently with blasting equipment.  If the deck surface becomes contaminated before placing methacrylate resin, abrasive blast clean the contaminated area and sweep the deck clean.  Dispose of removed materials off site.

PART 3   EXECUTION

3.1   CONSTRUCTION

HMWM resin system applied by machine must be:

1.   Combined in volumetric streams of promoted resin to initiated resin by static in-line mixers.

2.   Applied without atomization.

HMWM resin system may be applied manually.  Limit the quantity of resin mixed for manual application to 5 gallons at a time.

The deck must be dry before applying HMWM resin.  The concrete surface must be at least 50 degrees F and at most 100 degrees F.  Relative humidity must be expected to be at most 85 percent during the work shift.

Thoroughly mix all components of HMWM resin.  Apply HMWM resin to the deck surface within 5 minutes of mixing at approximately 100 sq. ft. per gallon.  The Contracting Officer’s Representative approves the exact application rate.  The resin gel time must be between 40 and 90 minutes.  HMWM resin that thickens during application is rejected.

Spread the HMWM resin uniformly.  Completely cover surfaces to be treated and fill all cracks.  Redistribute excess resin using squeegees or brooms within 10 minutes of application.  For textured or grooved deck surfaces, excess resin must be removed from the texture indentations.

Apply the abrasive sand finish of at least 2 lbs. per sq. yd. or until saturation as approved by the Contracting Officer’s Representative no sooner than 20 minutes after applying resin.  Apply absorbent material before opening to traffic.  Remove excess sand and absorbent material by vacuuming or power sweeping preventing release of material into adjacent waters or areas.

Traffic or equipment will be allowed on the overlay after the Contracting Officer’s Representative has determined:

1.   The treated deck surface is tack free and non-oily.

2.   The sand cover adheres and resists brushing by hand.

3.   Excess sand and absorbent material has been removed.

4.   No material will be tracked beyond limits of treatment by traffic.

Remove the HMWM resin from the deck surface if the Contracting Officer’s Representative determines (1) the above listed conditions have not been met and (2) the allowable lane closure time will be exceeded.

The Contractor shall perform "Portable Skid Test", or Contracting Officer approved similar, on treated deck surfaces.  Provide at least a 15-day notice to the Contracting Officer’s Representative.  Provide traffic control for each application location.  The coefficient of friction of the treated deck must be at least 0.35.

An airborne emissions monitoring plan prepared and executed by a certified industrial hygienist (CIH) certification in comprehensive practice by the American Board of Industrial Hygiene.  The plan must have at least 4 monitoring points including the mixing point, application point, and point of nearest public contact.  Monitor airborne emissions during HMWN resin work and submit emissions monitoring results after completing the work.
   -  End of Section
SECTION 22 00 00

PLUMBING, GENERAL PURPOSE

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to within the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z21.22/CSA 4.4
(2015) Relief Valves for Hot Water Supply Systems

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING ENGINEERS (ASHRAE)

ASHRAE 90.1 - IP
(2016; ERTA 1-8 2017; INT 1-5 2017) Energy Standard for Buildings Except Low-Rise Residential Buildings

AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)

ASSE 1003
(2009) Performance Requirements for Water Pressure Reducing Valves for Domestic Water Distribution Systems - (ANSI approved 2010)

ASSE 1018
(2001) Performance Requirements for Trap Seal Primer Valves - Potable Water Supplied (ANSI Approved 2002

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C203
(2008) Coal-Tar Protective Coatings and Linings for Steel Water Pipelines - Enamel and Tape - Hot-Applied

AWWA C606
(2015) Grooved and Shouldered Joints

ASME INTERNATIONAL (ASME)

ASME A112.14.1
(2003; R 2017) Backwater Valves

ASME B1.20.1
(2013) Pipe Threads, General Purpose (Inch)

ASME B16.34
(2017) Valves - Flanged, Threaded and Welding End

ASME BPVC SEC IV
(2010) BPVC Section IV-Rules for Construction of Heating Boilers

ASME CSD-1
(2016) Control and Safety Devices for Automatically Fired Boilers

INTERNATIONAL CODE COUNCIL (ICC)

ICC IPC
(2018) International Plumbing Code

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS INDUSTRY (MSS)

MSS SP-110
(2010) Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends

MSS SP-58
(1993; Reaffirmed 2010) Pipe Hangers and Supports - Materials, Design and Manufacture, Selection, Application, and Installation

MSS SP-67
(2017; Errata 1 2017) Butterfly Valves

MSS SP-70
(2011) Gray Iron Gate Valves, Flanged and Threaded Ends

MSS SP-71
(2011; Errata 2013) Gray Iron Swing Check Valves, Flanged and Threaded Ends

MSS SP-72
(2010a) Ball Valves with Flanged or Butt-Welding Ends for General Service

MSS SP-78
(2011) Cast Iron Plug Valves, Flanged and Threaded Ends

MSS SP-80
(2013) Bronze Gate, Globe, Angle and Check Valves

MSS SP-85
(2011) Gray Iron Globe & Angle Valves Flanged and Threaded Ends

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

PL 109-58
Energy Policy Act of 2005 (EPAct05)

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for information only.  When used, a designation following the "G" designation identifies the office that will review the submittal for the Government.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Plumbing System

  Detail drawings consisting of schedules, performance charts, instructions, diagrams, and other information to illustrate the requirements and operations of systems that are not covered by the Plumbing Code.  Detail drawings for the complete plumbing system including piping layouts and locations of connections; dimensions for roughing-in, foundation, and support points; schematic diagrams and wiring diagrams or connection and interconnection diagrams.  Detail drawings shall indicate clearances required for maintenance and operation.  Where piping and equipment are to be supported other than as indicated, details shall include loadings and proposed support methods.  Mechanical drawing plans, elevations, views, and details, shall be drawn to scale.

1.3   REGULATORY REQUIREMENTS

Unless otherwise required herein, plumbing work shall be in accordance with ICC IPC.  Energy consuming products and systems shall be in accordance with PL 109-58 and ASHRAE 90.1 - IP

1.4   PROJECT/SITE CONDITIONS

The Contractor shall become familiar with details of the work, verify dimensions in the field, and advise the Contracting Officer of any discrepancy before performing any work.

1.5   ACCESSIBILITY OF EQUIPMENT

Install all work so that parts requiring periodic inspection, operation, maintenance, and repair are readily accessible. 

PART 2   PRODUCTS

2.1   Materials

Steel pipe shall contain a minimum of 25 percent recycled content, with a minimum of 16 percent post-consumer recycled content.  Pipe schedules shall be selected based on service requirements.  Pipe fittings shall be compatible with the applicable pipe materials.  

2.1.1   Pipe Joint Materials

Joints and gasket materials shall conform to the following:

a.  Coupling for Steel Pipe:  AWWA C606.

2.1.2   Pipe Insulation Material

Insulation shall be as specified.

2.2   PIPE HANGERS, INSERTS, AND SUPPORTS

Pipe hangers, inserts, and supports shall conform to MSS SP-58.

2.3   VALVES

Valves shall be provided on supplies to equipment and fixtures.  Valves 2-1/2 inches and smaller shall be bronze with threaded bodies for pipe and solder-type connections for tubing.  Valves 3 inches and larger shall have flanged iron bodies and bronze trim.  Pressure ratings shall be based upon the application.  Grooved end valves may be provided if the manufacturer certifies that the valves meet the performance requirements of applicable MSS standard.  Valves shall conform to the following standards:

	Description
	Standard

	Butterfly Valves
	MSS SP-67

	Cast-Iron Gate Valves, Flanged and Threaded Ends
	MSS SP-70

	Cast-Iron Swing Check Valves, Flanged and Threaded Ends
	MSS SP-71

	Ball Valves with Flanged Butt-Welding Ends for General Service
	MSS SP-72

	Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends
	MSS SP-110

	Cast-Iron Plug Valves, Flanged and Threaded Ends
	MSS SP-78

	Bronze Gate, Globe, Angle, and Check Valves
	MSS SP-80

	Steel Valves, Socket Welding and Threaded Ends
	ASME B16.34

	Cast-Iron Globe and Angle Valves, Flanged and Threaded Ends
	MSS SP-85

	Backwater Valves
	ASME A112.14.1

	Vacuum Relief Valves
	ANSI Z21.22/CSA 4.4

	Water Pressure Reducing Valves
	ASSE 1003

	Water Heater Drain Valves
	ASME BPVC SEC IV, Part HLW-810: Requirements for Potable-Water Heaters Bottom Drain Valve

	Trap Seal Primer Valves
	ASSE 1018

	Temperature and Pressure Relief Valves for Hot Water Supply Systems
	ANSI Z21.22/CSA 4.4

	Temperature and Pressure Relief Valves for Automatically Fired Hot Water Boilers 
	ASME CSD-1
Safety Code No., Part CW, Article 5


2.3.1   Yard Hydrants

Yard box or post hydrants shall have valve housings located below frost lines.  Water from the casing shall be drained after valve is shut off. Hydrant shall be bronze with cast-iron box or casing guard.  "T" handle key shall be provided.

2.4   MISCELLANEOUS PIPING ITEMS

2.4.1   Pipe Sleeves

Provide where piping passes entirely through structural elements.

2.4.1.1   Sleeves in Masonry and Concrete

Provide steel pipe sleeves or schedule 40 PVC plastic pipe sleeves.  Core drilling of masonry and concrete may be provided in lieu of pipe sleeves when cavities in the core-drilled hole are completely grouted smooth.

2.4.1.2   Sleeves Not in Masonry and Concrete

Provide 26 gage galvanized steel sheet or PVC plastic pipe sleeves.

2.4.2   Pipe Hangers (Supports)

Provide MSS SP-58 Type 1 with adjustable type steel support rods, except as specified or indicated otherwise.  Attach to steel joists with Type 19 or 23 clamps and retaining straps.  Attach to Steel W or S beams with Type 21, 28, 29, or 30 clamps.  Attach to steel angles and vertical web steel channels with Type 20 clamp with beam clamp channel adapter.  Attach to horizontal web steel channel and wood with drilled hole on centerline and double nut and washer.  Attach to concrete with Type 18 insert or drilled expansion anchor.  Provide Type 40 insulation protection shield for insulated piping.

PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

The plumbing system shall be installed complete with necessary fittings, traps, valves, and accessories.  Piping shall be connected to the exterior service lines. Exterior underground utilities shall be at least 12 inches below the average local frost depth or as indicated on the drawings.  If trenches are closed or the pipes are otherwise covered before being connected to the service lines, the location of the end of each plumbing utility shall be marked with a stake or other acceptable means.  Valves shall be installed with control no lower than the valve body.

3.1.1   Water Pipe, Fittings, and Connections

3.1.1.1   Utilities

The piping shall be extended to fixtures, outlets, and equipment.  The piping system shall be arranged and installed to permit draining.  Supply piping to faucets, hydrants, and flushing devices shall be anchored to prevent movement.

3.1.1.2   Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of construction shall be avoided.  Damage to building, piping, wiring, or equipment as a result of cutting shall be repaired by mechanics skilled in the trade involved.

3.1.1.3   Expansion and Contraction of Piping

Allowance shall be made throughout for expansion and contraction of water pipe.  Risers shall be securely anchored as required to force expansion to loops.  Horizontal runs of pipe over 50 feet in length shall be anchored to the wall or the supporting construction about midway on the run to force expansion, evenly divided, toward the ends.  Sufficient flexibility shall be provided on branch runouts from mains and risers to provide for expansion and contraction of piping.  Flexibility shall be provided by installing one or more turns in the line so that piping will spring enough to allow for expansion without straining.  If mechanical grooved pipe coupling systems are provided, the deviation from design requirements for expansion and contraction may be allowed pending approval of Contracting Officer.

3.1.2   Joints

Installation of pipe and fittings shall be made in accordance with the manufacturer's recommendations.  Mitering of joints for elbows and notching of straight runs of pipe for tees will not be permitted.  Joints shall be made up with fittings of compatible material and made for the specific purpose intended.

3.1.2.1   Threaded

Threaded joints shall have American Standard taper pipe threads conforming to ASME B1.20.1.  Only male pipe threads shall be coated with graphite or with an approved graphite compound, or with an inert filler and oil, or shall have a polytetrafluoroethylene tape applied.

3.1.2.2   Mechanical Couplings

Mechanical couplings may be used in conjunction with grooved pipe for aboveground water systems, in lieu of unions, brazed, soldered, welded, flanged, or threaded joints.

3.1.3   Dissimilar Pipe Materials

Connections between ferrous and non-ferrous copper water pipe shall be made with dielectric unions or flange waterways.  Dielectric waterways shall have temperature and pressure rating equal to or greater than that specified for the connecting piping.  Waterways shall have metal connections on both ends suited to match connecting piping.  Dielectric waterways shall be internally lined with an insulator specifically designed to prevent current flow between dissimilar metals.  Dielectric flanges shall meet the performance requirements described herein for dielectric waterways.  Connecting joints between plastic and metallic pipe shall be made with transition fitting for the specific purpose.

3.1.4   Corrosion Protection for Pipe and Fittings

Steel pipe, fittings, and joints shall have a protective coating.  The pipe shall be cleaned and the coating system applied prior to pipe tightness testing.  Joints and fittings shall be cleaned and the coating system applied after pipe tightness testing.  For tape coating systems, the tape shall conform to AWWA C203 and shall be applied with a 50 percent overlap.  Primer utilized with tape type coating systems shall be as recommended by the tape manufacturer.

3.1.5   Pipe Sleeves and Flashing

Pipe sleeves shall be furnished and set in their proper and permanent location.

3.1.5.1   Sleeve Requirements

Unless indicated otherwise, provide pipe sleeves meeting the following requirements:

Secure sleeves in position and location during construction.   Provide sleeves of sufficient length to pass through entire thickness of the structure. 

3.1.5.2   Pipe Penetrations

Provide sealants for all pipe penetrations.  All pipe penetrations shall be sealed to prevent infiltration of air, insects, and vermin.

3.1.6   Supports

3.1.6.1   General

Hangers used to support piping 2 inches and larger shall be fabricated to permit adequate adjustment after erection while still supporting the load.  Pipe guides and anchors shall be installed to keep pipes in accurate alignment, to direct the expansion movement, and to prevent buckling, swaying, and undue strain.  Piping subjected to vertical movement when operating temperatures exceed ambient temperatures shall be supported by variable spring hangers and supports or by constant support hangers.  In the support of multiple pipe runs on a common base member, a clip or clamp shall be used where each pipe crosses the base support member.  Spacing of the base support members shall not exceed the hanger and support spacing required for an individual pipe in the multiple pipe run.  Threaded sections of rods shall not be formed or bent.

3.1.6.2   Pipe Hangers, Inserts, and Supports

Installation of pipe hangers, inserts and supports shall conform to MSS SP-58 except as modified herein.

a.  Types 5, 12, and 26 shall not be used.

b.  Type 3 shall not be used on insulated pipe.

c.  Type 18 inserts shall be secured to concrete forms before concrete is placed.  Continuous inserts which allow more adjustment may be used if they otherwise meet the requirements for type 18 inserts.

d.  Type 19 and 23 C-clamps shall be torqued per MSS SP-58 and shall have both locknuts and retaining devices furnished by the manufacturer.  Field-fabricated C-clamp bodies or retaining devices are not acceptable.

e.  Type 20 attachments used on angles and channels shall be furnished with an added malleable-iron heel plate or adapter.

f.  Type 24 may be used only on trapeze hanger systems or on fabricated frames.

g.  Type 39 saddles shall be used on insulated pipe 4 inches and larger when the temperature of the medium is 60 degrees F or higher.  Type 39 saddles shall be welded to the pipe.

h.  Type 40 shields shall:

(1) Be used on insulated pipe less than 4 inches.

(2) Have a high density insert for all pipe sizes.  High density inserts shall have a density of 8 pcf or greater.

i.  Horizontal pipe supports shall be spaced as specified in MSS SP-58 and a support shall be installed not over 1 foot from the pipe fitting joint at each change in direction of the piping.  Pipe supports shall be spaced not over 5 feet apart at valves.  Operating temperatures in determining hanger spacing for PVC or CPVC pipe shall be 120 degrees F for PVC and 180 degrees F for CPVC.  Horizontal pipe runs shall include allowances for expansion and contraction.

j.  Type 35 guides using steel, reinforced polytetrafluoroethylene (PTFE) or graphite slides shall be provided to allow longitudinal pipe movement.  Slide materials shall be suitable for the system operating temperatures, atmospheric conditions, and bearing loads encountered.  Lateral restraints shall be provided as needed.  Where steel slides do not require provisions for lateral restraint the following may be used:

(1) On pipe 4 inches and larger when the temperature of the medium is 60 degrees F or higher, a Type 39 saddle, welded to the pipe, may freely rest on a steel plate.

(2) On pipe less than 4 inches a Type 40 shield, attached to the pipe or insulation, may freely rest on a steel plate.

(3) On pipe 4 inches and larger carrying medium less than 60 degrees F a Type 40 shield, attached to the pipe or insulation, may freely rest on a steel plate.

k.  Pipe hangers on horizontal insulated pipe shall be the size of the outside diameter of the insulation.  The insulation shall be continuous through the hanger on all pipe sizes and applications.

3.1.6.3   Structural Attachments

Attachment to building structure concrete and masonry shall be by cast-in concrete inserts, built-in anchors, or masonry anchor devices.  Inserts and anchors shall be applied with a safety factor not less than 5. 

3.2   IDENTIFICATION SYSTEMS

3.2.1   Identification Tags

Identification tags made of brass, engraved laminated plastic, or engraved anodized aluminum, indicating service and valve number shall be installed on valves, except those valves installed on supplies at plumbing fixtures. Tags shall be 1-3/8-inch minimum diameter, and marking shall be stamped or engraved.  Indentations shall be black, for reading clarity.  Tags shall be attached to valves with No. 12 AWG, copper wire, chrome-plated beaded chain, or plastic straps designed for that purpose.

3.2.2   Color Coding Scheme for Locating Hidden Utility Components

Unless otherwise directed, the color code symbols shall be approximately 3/4 inch in diameter and the related lettering in 1/2-inch high capital letters.  The color code board shall be mounted and located in the mechanical or equipment room.  The color code system shall be as indicated below:

3.3   PAINTING

3.3.1   Painting of New Equipment

3.3.1.1   Factory Painting Systems

Manufacturer's standard factory painting systems may be provided subject to certification that the factory painting system applied will withstand 125 hours in a salt-spray fog test, except that equipment located outdoors shall withstand 500 hours in a salt-spray fog test. 

3.4   TESTS, FLUSHING AND DISINFECTION

3.4.1   Plumbing System

The following tests shall be performed on the plumbing system in accordance with ICC IPC

a.  Water Supply Systems Tests.

 3.4.2   Defective Work

If inspection or test shows defects, such defective work or material shall be replaced or repaired as necessary and inspection and tests shall be repeated.  Repairs to piping shall be made with new materials.  Caulking of screwed joints or holes will not be acceptable.

3.4.3   System Flushing

3.4.3.1   During Flushing

Before operational tests or disinfection, potable water piping system shall be flushed with potable water.  Sufficient water shall be used to produce a water velocity that is capable of entraining and removing debris in all portions of the piping system.  This requires simultaneous operation of all fixtures on a common branch or main in order to produce a flushing velocity of approximately 4 fps through all portions of the piping system.  In the event that this is impossible due to size of system, the Contracting Officer (or the designated representative) shall specify the number of fixtures to be operated during flushing.  Contractor shall provide adequate personnel to monitor the flushing operation and to ensure that drain lines are unobstructed in order to prevent flooding of the facility.  Contractor shall be responsible for any flood damage resulting from flushing of the system.  Flushing shall be continued until entrained dirt and other foreign materials have been removed and until discharge water shows no discoloration.  All faucets and drinking water fountains, to include any device considered as an end point device by NSF/ANSI 61, Section 9, shall be flushed a minimum of 0.25 gallons per 24-hour period, ten times over a 14-day period.

3.4.3.2   After Flushing

 System shall be drained at low points.  Strainer screens shall be removed, cleaned, and replaced.  After flushing and cleaning, systems shall be prepared for testing by immediately filling water piping with clean, fresh potable water.  Any stoppage, discoloration, or other damage to the finish, furnishings, or parts of the building due to the Contractor's failure to properly clean the piping system shall be repaired by the Contractor.  

3.4.4   Disinfection

After all system components are provided and operational tests are complete, the entire domestic water distribution system shall be disinfected.  Before introducing disinfecting chlorination material, entire system shall be flushed with potable water until any entrained dirt and other foreign materials have been removed.

Water chlorination procedure shall be in accordance with AWWA C651 and AWWA C652 as modified and supplemented by this specification.  The chlorinating material shall be hypochlorites or liquid chlorine. The chlorinating material shall be fed into the water piping system at a constant rate at a concentration of at least 50 parts per million (ppm).  Feed a properly adjusted hypochlorite solution injected into the system with a hypochlorinator, or inject liquid chlorine into the system through a solution-feed chlorinator and booster pump until the entire system is completely filled.

    Test the chlorine residual level in the water at 6 hour intervals for a continuous period of 24 hours. If at the end of a 6-hour interval, the chlorine residual has dropped to less than 25 ppm, flush the piping including tanks with potable water, and repeat the above chlorination procedures.  During the chlorination period, each valve and faucet shall be opened and closed several times.

    After the second 24-hour period, verify that no less than 25 ppm chlorine residual remains in the treated system. The 24-hour chlorination procedure must be repeated until no less than 25 ppm chlorine residual remains in the treated system.

    Upon the specified verification, the system including tanks shall then be flushed with potable water until the residual chlorine level is reduced to less than one part per million.  During the flushing period, each valve and faucet shall be opened and closed several times.   

    Take additional samples of water in disinfected containers, for bacterial examination, at locations specified by the Contracting Officer.  Test these samples for total coliform organisms (coliform bacteria, fecal coliform, streptococcal, and other bacteria) in accordance with AWWA 10084.  The testing method used shall be EPA approved for drinking water systems and shall comply with applicable local and state requirements.  

    Disinfection shall be repeated until bacterial tests indicate the absence of coliform organisms (zero mean coliform density per 100 milliliters) in the samples for at least 2 full days.  The system will not be accepted until satisfactory bacteriological results have been obtained.

-- End of Section --

-- End of Section –

SECTION 22 07 19

PLUMBING PIPING INSULATION

PART 1   GENERAL

Section 22 00 00 PLUMBING, GENERAL PURPOSE applies to work specified in this section.

1.1   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 B209
(2014) Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

ASTM C195
(2007; R 2013) Standard Specification for Mineral Fiber Thermal Insulating Cement

ASTM C449
(2007; R 2013) Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating and Finishing Cement

ASTM C534/C534M
(2016) Standard Specification for Preformed Flexible Elastomeric Cellular Thermal Insulation in Sheet and Tubular Form

ASTM C795
(2008; R 2013) Standard Specification for Thermal Insulation for Use in Contact with Austenitic Stainless Steel

ASTM C916
(2014) Standard Specification for Adhesives for Duct Thermal Insulation

ASTM C920
(2014a) Standard Specification for Elastomeric Joint Sealants

ASTM D5590
(2000; R 2010; E 2012) Standard Test Method for Determining the Resistance of Paint Films and Related Coatings to Fungal Defacement by Accelerated Four-Week Agar Plate Assay

ASTM E84
(2017) Standard Test Method for Surface Burning Characteristics of Building Materials

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 220
(2018) Standard on Types of Building Construction

NFPA 255
(2006; Errata 2006) Standard Method of Test of Surface Burning Characteristics of Building Materials

U.S. DEPARTMENT OF DEFENSE (DOD)

MIL-A-3316
(1987; Rev C; Am 2 1990) Adhesives, Fire-Resistant, Thermal Insulation

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FED-STD-595
(Rev C; Notice 1) Colors Used in Government Procurement

1.2   SUBMITTALS

Contracting Officer approval is required for submittals with a "G" designation; submittals not having a "G" designation are for information only.  When used, a designation following the "G" designation identifies the office that will review the submittal for the Government.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Adhesives

Coatings

Insulating Cement

Insulation Materials

Jacketing; G

Tape

SD-08 Manufacturer's Instructions

Installation Manual; G

SD-11 Closeout Submittals

Insulation Materials

PART 2   PRODUCTS

2.1   SYSTEM DESCRIPTION

2.1.1   Performance Requirements

Provide noncombustible thermal-insulation system materials, as defined by NFPA 220.  Provide adhesives, coatings, sealants, facings, jackets, and thermal-insulation materials, except cellular elastomers, with a flame-spread classification (FSC) of 25 or less, and a smoke-developed classification (SDC) of 50 or less.  Determine these maximum values in accordance with NFPA 255.  Provide coatings and sealants that are nonflammable in their wet state.

Provide adhesives, coatings, and sealants with published or certified temperature ratings suitable for the entire range of working temperatures normal for the surfaces to which they are to be applied.

2.2   COMPONENTS

2.2.1   Insulation

2.2.1.1   Cellular Elastomer Insulation

Provide cellular elastomer insulation conforming to ASTM C534/C534M.  Ensure the water vapor permeability does not exceed 0.30 grain per foot per inch per hour per square foot mercury pressure difference for 1-inch thickness of cellular elastomer.

2.2.1.2   Pipe Fittings

Provide molded pipe fitting insulation covering for use at temperatures up to and including 1200 degrees F.

2.2.2   Adhesives

2.2.2.1   Lagging Adhesive

Lagging is the material used for thermal insulation, especially around a cylindrical object.  This may include the insulation as well as the cloth/material covering the insulation.  To resist mold/mildew, ensure lagging adhesive conforms to ASTM D5590 with 0 growth rating.  Provide nonflammable and fire-resistant lagging adhesives with a maximum flame spread index of 25 and a maximum smoke developed index of 50 when tested in accordance with ASTM E84.  Adhesive are MIL-A-3316, Class 1, pigmented white and suitable for bonding fibrous glass cloth to faced and unfaced fibrous glass insulation board; for bonding cotton brattice cloth to faced and unfaced fibrous glass insulation board; for sealing edges of and bonding glass tape to joints of fibrous glass board; for bonding lagging cloth to thermal insulation; or Class 2 for attaching fibrous glass insulation to metal surfaces.  Apply lagging adhesives in strict accordance with the manufacturer's recommendations for pipe and duct insulation.

2.2.2.2   Vapor-Barrier Material Adhesives

Ensure adhesives conform to the requirements of ASTM C916, Type I, when attaching fibrous-glass insulation to metal surfaces or attaching insulation to itself, to metal, and to various other substrates.

2.2.2.3   Cellular Elastomer Insulation Adhesive

For cellular elastomer insulation adhesive, provide a solvent cutback chloroprene elastomer conforming to ASTM C916, Type I, and is approved by the manufacturer of the cellular elastomer for the intended use.

2.2.3   Insulating Cement

2.2.3.1   General Purpose Insulating Cement

Provide general purpose insulating cement, conforming to ASTM C195.  Ensure composite is rated for1800 degrees F service, with a thermal-conductivity maximum of 0.85 Btu per inch per hour per square foot for each degree F temperature differential at 200 degrees F mean temperature for a - inch thickness.

2.2.3.2   Finishing Insulating Cement

Provide finishing insulating cement of a mineral-fiber, hydraulic-setting type conforming to ASTM C449.

2.2.4   Caulk

Provide elastomeric joint sealant in accordance with ASTM C920, Type S, Grade NS, Class 25, Use A.

2.2.5   Corner Angles

Provide a nominal 0.016-inch thick aluminum 1 by 1-inch corner angle piping insulation with factory applied kraft backing.  Ensure aluminum conforms to ASTM B209, Alloy 3003.

2.2.6   Jacketing

2.2.6.1   Aluminum Jacket

Provide aluminum jackets conforming ASTM B209, Temper H14, minimum thickness of 0.016 inch, with factory-applied polyethylene and kraft paper moisture barrier on the inside surface.  Provide smooth surface jackets for jacket outside diameters less than 8 inches.  Provide stainless steel bands, minimum width of 0.5 inch.  Provide factory prefabricated aluminum covers for insulation on fittings, valves, and flanges.  Provide aboveground jackets and bands with factory-applied baked-on semi-gloss brown color conforming to Federal Standard FED-STD-595, "Colors," color chip number 20062.

2.3   MATERIALS

Submit manufacturer's catalog data for the following items:

a.  Adhesives

b.  Coatings

c.  Insulating Cement

d.  Insulation Materials

e.  Jacketing

f.  Tape

Provide compatible materials that do not contribute to corrosion, soften, or otherwise attack surfaces to which applied, in either the wet or dry state.  Meet ASTM C795 requirements for materials to be used on stainless steel surfaces.  Provide materials that are asbestos free.

PART 3   EXECUTION

Apply insulation only to the system or component surfaces that have previously been tested and approved by the Contracting Officer.

3.1   PREPARATION

Submit installation drawings for pipe insulation, conforming with the adhesive manufacturer's written instructions for installation.  Submit installation manual clearly stating the manufacturer's instructions for insulation materials.

Clean surfaces to remove oil and grease before insulation adhesives or mastics are applied.  Provide solvent cleaning required to bring metal surfaces to such condition.

3.2   INSTALLATION OF INSULATION SYSTEMS

Apply materials in conformance with the recommendations of the manufacturer.

Install smooth and continuous contours on exposed work.  Smoothly and securely paste down cemented laps, flaps, bands, and tapes.  Apply adhesives on a full-coverage basis.

Install insulation lengths tightly butted against each other at joints.  Where lengths are cut, provide smooth and square and without breakage of end surfaces.  Where insulation terminates, neatly taper and effectively seal ends, or finish as specified.  Direct longitudinal seams of exposed insulation away from normal view.

Use insulation meeting maximum value conductance as tested at any point, do not use an average.  Meet or exceed the specified maximum conductance by adding additional insulation thickness.

-- End of Section --
SECTION 26 42 13

CATHODIC PROTECTION BY GALVANIC ANODES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to within the text by the basic designation only.

ASME INTERNATIONAL (ASME)

ASME B1.1
(2003; R 2008) Unified Inch Screw Threads (UN and UNR Thread Form)

ASME B16.5
(2017) Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24 Metric/Inch Standard

ASME B18.2.1
(2012; Errata 2013) Square and Hex Bolts and Screws (Inch Series)

ASME B18.2.2
(2010) Nuts for General Applications: Machine Screw Nuts, Hex, Square, Hex Flange, and Coupling Nuts (Inch Series)

ASTM INTERNATIONAL (ASTM)

ASTM A194/A194M
(2016) Standard Specification for Carbon and Alloy Steel Nuts for Bolts for High-Pressure or High-Temperature Service, or Both

ASTM A307
(2014; E 2017) Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 PSI Tensile Strength

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70
(2017) National Electrical Code

UNDERWRITERS LABORATORIES (UL)

UL 486A-486B
(2013; Reprint Feb 2014) Wire Connectors

1.2   SUBMITTALS

Contracting Officer approval is required for submittals with a "G" designation; submittals not having a "G" designation are for Contractor Quality Control approval.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-3 Product Data

Anodes; G

Wire

SD-7 Certificates

Certificates for Qualifications of Corrosion Engineer

SD-11 Closeout Submittals

One Year Warranty Period Cathodic Protection System Field Test Report; G

1.3   SERVICES OF CORROSION ENGINEER

The Contractor shall obtain the services of a corrosion engineer to supervise, inspect and test the installation of the cathodic protection system(s).  Corrosion Engineer refers to a registered professional engineer with certification of licensing that includes education and experience in cathodic protection of submerged metal structures, or a person accredited or certified by the National Association of Corrosion Engineers at the level of Corrosion Specialist or Cathodic Protection Specialist.  Such a person shall have not less than three years’ experience in the cathodic protection of submerged structures.  The contractor shall submit evidence of the qualifications of corrosion engineer to the Contracting Officer for review and approval.

PART 2   PRODUCTS

2.1   ANODES

2.1.1   Aluminum

Chemical composition as follows:

	Zinc
	4.5 percent maximum

	Indium
	0.02 percent maximum

	Silicon
	0.01 percent maximum

	Aluminum
	Remainder


2.1.2   Anode Core

2.1.2.1   Anode Core 

Iron or galvanized steel with a 1/2-inch minimum thickness and 2-inch minimum width similar to those indicated on the plans.

2.2   WIRE CONNECTORS

UL 486A-486B.  Solderless copper lugs.

2.3   STEEL FLANGES AND BOLTING

2.3.1   Steel Flanges

ASME B16.5.

2.3.2   Bolting

ASTM A307, Grade B for bolts; ASTM A194/A194M, Grade 2 for nuts.  Dimensions:  ASME B18.2.1 for bolts, ASME B18.2.2 for nuts.  Threads: ASME B1.1, Class 2A fit for bolts, Class 2B fit for nuts.  Bolts shall extend completely through the nuts and may have reduced shanks of a diameter not less than the diameter at the roof of threads.

2.4   EXOTHERMIC WELD KITS

Exothermic weld kits specifically designed by the manufacturer for welding the types of materials and shapes provided.

2.5   ELECTRICALLY INSULATING COATINGS

Conformable water tight sealant having dielectric strength not less than 15 kV for a 1/8-inch thick layer.

PART 3   EXECUTION

3.1   INSTALLATION

NFPA 70.

3.1.1   Anodes and Core

Provide each anode and core as follows:

a.  Lift or support anode by the manufacturer's written requirements.  Where applicable, remove manufacturer's plastic wrap/bag from the anode.  Exercise care to preclude damaging the cloth bag and the core insulation.

b.  Connect anode core directly to the protected structure(s) by use of manufacturer's written instructions for the application.  Clean the structure surface by scraping, filing or wire brushing to produce a clean, bright surface.  Weld connections using exothermic kit(s) in accordance with the kit manufacturer's instructions.  Check and verify adherence of the bond to the substrate for mechanical integrity by striking the weld with a 2-pound hammer.  Cover connections with an electrically insulating coating which is compatible with the existing coating on the structure.

3.1.2   Safety Precautions For Welding Around Fuel Facilities

Contractor shall take proper safety precautions prior to and during welding to live fuel pipelines or tanks.

3.2   FIELD QUALITY CONTROL

3.2.1   One Year Warranty

The Contractor warranty the cathodic protection system for one year.  The performance period for these tests shall commence upon the completion of the project, including changes required to correct deficiencies identified during initial testing, and preliminary acceptance of the cathodic protection system by the Contracting Officer.  Copies of the One Year Warranty Period Cathodic Protection System Field Test Report, including field data, and certified by the Contractor's corrosion engineer shall be submitted to the Contracting Officer.  The contractor shall repair all defects (at no cost to the Government) for the duration of one year.

-- End of Section --
SECTION 31 00 00

EARTHWORK

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to within the text by the basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS (AASHTO)

AASHTO T 180
(2010) Standard Method of Test for Moisture-Density Relations of Soils Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop

AASHTO T 224
(2010) Standard Method of Test for Correction for Coarse Particles in the Soil Compaction Test

ASTM INTERNATIONAL (ASTM)

ASTM C136
(2006) Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates

ASTM D1140
(2000; R 2006) Amount of Material in Soils Finer than the No. 200 (75-micrometer) Sieve

ASTM D1556
(2007) Density and Unit Weight of Soil in Place by the Sand-Cone Method

ASTM D1557
(2012) Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3) (2700 kN-m/m3)

ASTM D2167
(2008) Density and Unit Weight of Soil in Place by the Rubber Balloon Method

ASTM D2487
(2011) Soils for Engineering Purposes (Unified Soil Classification System)

ASTM D422
(1963; R 2007; E 2014) Particle-Size Analysis of Soils

ASTM D4318
(2010; E 2014) Liquid Limit, Plastic Limit, and Plasticity Index of Soils

ASTM D6938
(2010) Standard Test Method for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth)

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA 600/4-79/020
(1983) Methods for Chemical Analysis of Water and Wastes

EPA SW-846.3-3
(1999, Third Edition, Update III-A) Test Methods for Evaluating Solid Waste: Physical/Chemical Methods

VIRGINIA DEPARTMENT OF TRANSPORTATION (VA DOT)

VA DOT SSS
(2016) Road and Bridge Specification

1.2   DEFINITIONS

1.2.1   Satisfactory Materials

Satisfactory materials comprise any materials classified by ASTM D2487 as GW, GP, GM, GP-GM, GW-GM, GC, GP-GC, GM-GC, SW, SP.  Satisfactory materials for grading comprise stones less than 8 inches, except for fill material for pavements and railroads which comprise stones less than 3 inches in any dimension.

1.2.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory materials are unsatisfactory.  Unsatisfactory materials also include man-made fills; trash; refuse; backfills from previous construction; and material classified as satisfactory which contains root and other organic matter or frozen material.  Notify the Contracting Officer when encountering any contaminated materials.

1.2.3   Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D2487 as GW, GP, SW, and SP.  Cohesive materials include materials classified as GC, SC, ML, CL, MH, and CH.  Materials classified as GM and SM will be identified as cohesionless only when the fines are nonplastic.  Perform testing, required for classifying materials, in accordance with ASTM D4318, ASTM C136, ASTM D422, and ASTM D1140.

1.2.4   Degree of Compaction

Degree of compaction required, except as noted in the second sentence, is expressed as a percentage of the maximum density obtained by the test procedure presented in ASTM D1557 abbreviated as a percent of laboratory maximum density.  Since ASTM D1557 applies only to soils that have 30 percent or less by weight of their particles retained on the ¾-inch sieve, express the degree of compaction for material having more than 30 percent by weight of their particles retained on the ¾-inch sieve as a percentage of the maximum density in accordance with AASHTO T 180 and corrected with AASHTO T 224.  To maintain the same percentage of coarse material, use the "remove and replace" procedure as described in NOTE 8 of Paragraph 7.2 in AASHTO T 180.

1.2.5   Topsoil

Material suitable for topsoils obtained from excavations is defined as:  Natural, friable soil representative of productive, well-drained soils in the area, free of subsoil, stumps, rocks larger than one-inch diameter, brush, weeds, toxic substances, and other material detrimental to plant growth.  Amend topsoil pH range to obtain a pH of 5.5 to 7.

1.2.6   Hard/Unyielding Materials

Hard/Unyielding materials comprise weathered rock, dense consolidated deposits, or conglomerate materials which are not included in the definition of "rock" with stones greater than 3 inch in any dimension or as defined by the pipe manufacturer, whichever is smaller.  These materials usually require the use of heavy excavation equipment, ripper teeth, or jack hammers for removal.

1.2.7   Rock

Solid homogeneous interlocking crystalline material with firmly cemented, laminated, or foliated masses or conglomerate deposits, neither of which can be removed without systematic drilling and blasting, drilling and the use of expansion jacks or feather wedges, or the use of backhoe-mounted pneumatic hole punchers or rock breakers; also large boulders, buried masonry, or concrete other than pavement exceeding 1/2 cubic yard in volume.  Removal of hard material will not be considered rock excavation because of intermittent drilling and blasting that is performed merely to increase production.

1.2.8   Unstable Material

Unstable materials are too wet to properly support the utility pipe, conduit, or appurtenant structure.

1.2.9   Select Granular Material

1.2.9.1   General Requirements

Select granular material consist of materials classified as GW, GP, SW, or SP by ASTM D2487 where indicated.  The liquid limit of such material must not exceed 35 percent when tested in accordance with ASTM D4318.  The plasticity index must not be greater than 12 percent when tested in accordance with ASTM D4318, and not more than 35 percent by weight may be finer than No. 200 sieve when tested in accordance with ASTM D1140.

1.2.10   Initial Backfill Material

Initial backfill consists of select granular material or satisfactory materials free from rocks 3 inches or larger in any dimension or free from rocks of such size as recommended by the pipe manufacturer, whichever is smaller.  When the pipe is coated or wrapped for corrosion protection, free the initial backfill material of stones larger than 1-1/2 inches in any dimension or as recommended by the pipe manufacturer, whichever is smaller.

1.2.11   Expansive Soils

Expansive soils are defined as soils that have a plasticity index equal to or greater than 12 when tested in accordance with ASTM D4318.

1.2.12   Pile Supported Structure

As used herein, a structure where both the foundation and floor slab are pile supported.

1.3   SYSTEM DESCRIPTION

Subsurface soil boring logs are shown on the drawings and appended to the specifications.  These data represent the best subsurface information available; however, variations may exist in the subsurface between boring locations.

1.3.1   Classification of Excavation

No consideration will be given to the nature of the materials, and all excavation will be designated as unclassified excavation.

1.3.1.1   Common Excavation

Include common excavation with the satisfactory removal and disposal of all materials not classified as rock excavation.

1.3.1.2   Rock Excavation

No rock excavation is anticipated.  Submit notification of encountering rock in the project.

1.3.2   Blasting

Blasting will not be permitted.

1.3.3   Dewatering Work Plan

Submit procedures for accomplishing dewatering work.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for Contractor Quality Control approval.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Shoring

Dewatering Work Plan

SD-03 Product Data

Utilization of Excavated Materials

Opening of any Excavation or Borrow Pit

SD-06 Test Reports

Test Reports:  Within 24 hours of conclusion of physical tests, submit 4 copies of test results, including calibration curves and results of calibration tests.

Testing

Borrow Site Testing

PART 2   PRODUCTS

2.1   REQUIREMENTS FOR OFFSITE SOILS

Test offsite soils brought in for use as backfill for Total Petroleum Hydrocarbons (TPH), Benzene, Toluene, Ethyl Benzene, and Xylene (BTEX) and full Toxicity Characteristic Leaching Procedure (TCLP) including ignitability, corrosivity and reactivity.  Backfill shall contain a maximum of 10 parts per million (ppm) of total petroleum hydrocarbons (TPH) and a maximum of 10 ppm of the sum of Benzene, Toluene, Ethyl Benzene, and Xylene (BTEX) and shall pass the TCPL test.  Determine TPH concentrations by using EPA 600/4-79/020 Method 418.1.  Determine BTEX concentrations by using EPA SW-846.3-3 Method 5030/8020.  Perform TCLP in accordance with EPA SW-846.3-3 Method 1311.  Provide Borrow Site Testing for TPH, BTEX and TCLP from a composite sample of material from the borrow site, with at least one test from each borrow site.  Do not bring material onsite until tests have been approved by the Contracting Officer.

2.2   BURIED WARNING AND IDENTIFICATION TAPE

Provide polyethylene plastic and metallic core or metallic-faced, acid- and alkali-resistant, polyethylene plastic warning tape manufactured specifically for warning and identification of buried utility lines.  Provide tape on rolls, 3-inch minimum width, color coded as specified below for the intended utility with warning and identification imprinted in bold black letters continuously over the entire tape length.  Warning and identification to read, "CAUTION, BURIED (intended service) LINE BELOW" or similar wording.  Provide permanent color and printing, unaffected by moisture or soil.

	Warning Tape Color Codes

	Red
	Electric

	Blue
	Water Systems


2.2.1   Warning Tape for Metallic Piping

Provide acid and alkali-resistant polyethylene plastic tape conforming to the width, color, and printing requirements specified above, with a minimum thickness of 0.003 inch and a minimum strength of 1500 psi lengthwise, and 1250 psi crosswise, with a maximum 350 percent elongation.

2.2.2   Detectable Warning Tape for Non-Metallic Piping

Provide polyethylene plastic tape conforming to the width, color, and printing requirements specified above, with a minimum thickness of 0.004 inch, and a minimum strength of 1500 psi lengthwise and 1250 psi crosswise.  Manufacture tape with integral wires, foil backing, or other means of enabling detection by a metal detector when tape is buried up to 3 feet deep.  Encase metallic element of the tape in a protective jacket or provide with other means of corrosion protection.

2.3   DETECTION WIRE FOR NON-METALLIC PIPING

Insulate a single strand, solid copper detection wire with a minimum of 12 AWG.

PART 3   EXECUTION

3.1   STRIPPING OF TOPSOIL

Where indicated or directed, strip topsoil to a depth of 4 inches.  Spread topsoil on areas already graded and prepared for topsoil, or transported and deposited in stockpiles convenient to areas that are to receive application of the topsoil later, or at locations indicated or specified.  Keep topsoil separate from other excavated materials, brush, litter, objectionable weeds, roots, stones larger than 2 inches in diameter, and other materials that would interfere with planting and maintenance operations.

3.2   GENERAL EXCAVATION

Perform excavation of every type of material encountered within the limits of the project to the lines, grades, and elevations indicated and as specified.  Perform the grading in accordance with the typical sections shown and the tolerances specified in paragraph FINISHING.  Transport satisfactory excavated materials and place in fill or embankment within the limits of the work.  Excavate unsatisfactory materials encountered within the limits of the work below grade and replace with satisfactory materials as directed.  Include such excavated material and the satisfactory material ordered as replacement in excavation.  Dispose surplus satisfactory excavated material not required for fill or embankment in areas approved for surplus material storage or designated waste areas.  Dispose unsatisfactory excavated material in designated waste or spoil areas.  During construction, perform excavation and fill in a manner and sequence that will provide proper drainage at all times.  Excavate material required for fill or embankment in excess of that produced by excavation within the grading limits from the borrow areas indicated or from other approved areas selected by the Contractor as specified.

3.2.1   Drainage

Provide for the collection and disposal of surface and subsurface water encountered during construction.  Completely drain construction site during periods of construction to keep soil materials sufficiently dry.  Construct storm drainage features (ponds/basins) at the earliest stages of site development, and throughout construction grade the construction area to provide positive surface water runoff away from the construction activity or provide temporary ditches, swales, and other drainage features and equipment as required to maintain dry soils.  When unsuitable working platforms for equipment operation and unsuitable soil support for subsequent construction features develop, remove unsuitable material and provide new soil material as specified herein.  It is the responsibility of the Contractor to assess the soil and ground water conditions presented by the plans and specifications and to employ necessary measures to permit construction to proceed.

3.2.2   Dewatering

Control groundwater flowing toward or into excavations to prevent sloughing of excavation slopes and walls, boils, uplift and heave in the excavation and to eliminate interference with orderly progress of construction.  Do not permit French drains, sumps, ditches or trenches within 3 feet of the foundation of any structure, except with specific written approval, and after specific contractual provisions for restoration of the foundation area have been made.  Take control measures by the time the excavation reaches the water level in order to maintain the integrity of the in situ material.  While the excavation is open, maintain the water level continuously, at least 1 foot below the working level.  Operate dewatering system continuously until construction work below existing water levels is complete.

3.2.3   Trench Excavation Requirements

Excavate the trench as recommended by the manufacturer of the pipe to be installed.  Slope trench walls below the top of the pipe, or make vertical, and of such width as recommended in the manufacturer's printed installation manual.  Provide vertical trench walls where no manufacturer's printed installation manual is available.  Shore trench walls more than 3 feet high, cut back to a stable slope, or provide with equivalent means of protection for employees who may be exposed to moving ground or cave in.  Shore vertical trench walls more than 3 feet high.  Excavate trench walls which are cut back to at least the angle of repose of the soil.  Give special attention to slopes which may be adversely affected by weather or moisture content.  Where recommended trench widths are exceeded, provide redesign, stronger pipe, or special installation procedures by the Contractor.  The Contractor is responsible for the cost of redesign, stronger pipe, or special installation procedures without any additional cost to the Government.

3.2.3.1   Removal of Unyielding Material

Where unyielding material is encountered in the bottom of the trench, remove such material 12 inch below the required grade and replaced with suitable materials as provided in paragraph BACKFILLING AND COMPACTION.

3.2.3.2   Removal of Unstable Material

Where unstable material is encountered in the bottom of the trench, remove such material to the depth directed and replace it to the proper grade with select granular material as provided in paragraph BACKFILLING AND COMPACTION.  When removal of unstable material is required due to the Contractor's fault or neglect in performing the work, the Contractor is responsible for excavating the resulting material and replacing it without additional cost to the Government.

3.2.3.3   Excavation for Appurtenances

Provide excavation for manholes, catch-basins, inlets, or similar structures sufficient to leave at least 12 inches clear between the outer structure surfaces and the face of the excavation or support members.  Clean rock or loose debris and cut to a firm surface either level, stepped, or serrated, as shown or as directed.  Remove loose disintegrated rock and thin strata.  Specify removal of unstable material.  When concrete or masonry is to be placed in an excavated area, take special care not to disturb the bottom of the excavation.  Do not excavate to the final grade level until just before the concrete or masonry is to be placed.

3.2.4   Underground Utilities

The Contractor is responsible for movement of construction machinery and equipment over pipes and utilities during construction.  Perform work adjacent to non-Government utilities as indicated in accordance with procedures outlined by utility company.  Excavation made with power-driven equipment is not permitted within 2 feet of known Government-owned utility or subsurface construction.  For work immediately adjacent to or for excavations exposing a utility or other buried obstruction, excavate by hand.  Start hand excavation on each side of the indicated obstruction and continue until the obstruction is uncovered or until clearance for the new grade is assured.  Support uncovered lines or other existing work affected by the contract excavation until approval for backfill is granted by the Contracting Officer.  Report damage to utility lines or subsurface construction immediately to the Contracting Officer.

3.2.5   Structural Excavation

Ensure that footing subgrades have been inspected and approved by the Contracting Officer prior to concrete placement.

3.3   SELECTION OF BORROW MATERIAL (If Required)

Select borrow material to meet the requirements and conditions of the particular fill or embankment for which it is to be used.  Obtain borrow material from the borrow areas from approved private sources.  Unless otherwise provided in the contract, the Contractor is responsible for obtaining the right to procure material, pay royalties and other charges involved, and bear the expense of developing the sources, including rights-of-way for hauling from the owners.  Borrow material from approved sources on Government-controlled land may be obtained without payment of royalties.  Unless specifically provided, do not obtain borrow within the limits of the project site without prior written approval.  Consider necessary clearing, grubbing, and satisfactory drainage of borrow pits and the disposal of debris thereon related operations to the borrow excavation.

3.4   OPENING AND DRAINAGE OF EXCAVATION AND BORROW PITS

Notify the Contracting Officer's Representative sufficiently in advance of the opening of any excavation or borrow pit or borrow areas to permit elevations and measurements of the undisturbed ground surface to be taken.  Except as otherwise permitted, excavate borrow pits and other excavation areas providing adequate drainage.  Transport overburden and other spoil material to designated spoil areas or otherwise dispose of as directed.  Provide neatly trimmed and drained borrow pits after the excavation is completed.  Ensure that excavation of any area, operation of borrow pits, or dumping of spoil material results in minimum detrimental effects on natural environmental conditions.

3.5   SHORING

3.5.1   General Requirements

Submit a Shoring and Sheeting plan for approval 15 days prior to starting work.  Submit drawings and calculations, certified by a registered professional engineer, describing the methods for shoring and sheeting of excavations.  Finish shoring, including sheet piling, and install as necessary to protect workmen, banks, adjacent paving, structures, and utilities.  Remove shoring, bracing, and sheeting as excavations are backfilled, in a manner to prevent caving.

3.5.2   Geotechnical Engineer

Hire a Professional Geotechnical Engineer to provide inspection of excavations and soil/groundwater conditions throughout construction.  The Geotechnical Engineer is responsible for performing pre-construction and periodic site visits throughout construction to assess site conditions.  The Geotechnical Engineer is responsible for updating the excavation, sheeting and dewatering plans as construction progresses to reflect changing conditions and submit an updated plan if necessary.  Submit a monthly written report, informing the Contractor and Contracting Officer of the status of the plan and an accounting of the Contractor's adherence to the plan addressing any present or potential problems.  The Contracting Officer's Representative is responsible for arranging meetings with the Geotechnical Engineer at any time throughout the contract duration.

3.6   GRADING AREAS

Where indicated, divide work into grading areas within which satisfactory excavated material will be placed in embankments, fills, and required backfills.  Do not haul satisfactory material excavated in one grading area to another grading area except when so directed in writing.  Place and grade stockpiles of material as directed.  Keep stockpiles in a neat and well drained condition, giving due consideration to drainage at all times.  Clear, grub, and seal by rubber-tired equipment, the ground surface at stockpile locations; separately stockpile excavated satisfactory and unsatisfactory materials.  Protect stockpiles of satisfactory materials from contamination which may destroy the quality and fitness of the stockpiled material.  If the Contractor fails to protect the stockpiles, and any material becomes unsatisfactory, remove and replace such material with satisfactory material from approved sources.

3.7   FINAL GRADE OF SURFACES TO SUPPORT CONCRETE

Do not excavate to final grade until just before concrete is to be placed.  Only use excavation methods that will leave the foundation rock in a solid and unshattered condition.  Roughen the level surfaces, and cut the sloped surfaces, as indicated, into rough steps or benches to provide a satisfactory bond.  Protect shales from slaking and all surfaces from erosion resulting from ponding or water flow.

3.8   GROUND SURFACE PREPARATION

3.8.1   General Requirements

Remove and replace unsatisfactory material with satisfactory materials, as directed by the Contracting Officer's Representative, in surfaces to receive fill or in excavated areas.  Scarify the surface to a depth of 6 inches before the fill is started.  Plow, step, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontals so that the fill material will bond with the existing material.  When subgrades are less than the specified density, break up the ground surface to a minimum depth of 6 inches, pulverizing, and compacting to the specified density.  When the subgrade is part fill and part excavation or natural ground, scarify the excavated or natural ground portion to a depth of 12 inches and compact it as specified for the adjacent fill.

3.8.2   Frozen Material

Do not place material on surfaces that are muddy, frozen, or contain frost.  Finish compaction by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, or other approved equipment well suited to the soil being compacted.  Moisten material as necessary to provide the moisture content that will readily facilitate obtaining the specified compaction with the equipment used.

3.9   UTILIZATION OF EXCAVATED MATERIALS

Dispose unsatisfactory materials removing from excavations off-site.  Use satisfactory material removed from excavations, insofar as practicable, in the construction of fills, embankments, subgrades, shoulders, bedding (as backfill), and for similar purposes.  Submit procedure and location for disposal of unused satisfactory material.  Submit proposed source of borrow material.  Do not waste any satisfactory excavated material without specific written authorization.  Dispose of satisfactory material, authorized to be wasted, off-site.  Clear and grub newly designated waste areas on Government-controlled land before disposal of waste material thereon.  Stockpile and use coarse rock from excavations for constructing slopes or embankments adjacent to streams, or sides and bottoms of channels and for protecting against erosion.  Do not dispose excavated material to obstruct the flow of any stream, endanger a partly finished structure, impair the efficiency or appearance of any structure, or be detrimental to the completed work in any way.

3.10   BURIED TAPE AND DETECTION WIRE

3.10.1   Buried Warning and Identification Tape

Provide buried utility lines with utility identification tape.  Bury tape 12 inches below finished grade; under pavements and slabs, bury tape 6 inches below top of subgrade.

3.10.2   Buried Detection Wire

Bury detection wire directly above non-metallic piping at a distance not to exceed 12 inches above the top of pipe.  Extend the wire continuously and unbroken, from manhole to manhole.  Terminate the ends of the wire inside the manholes at each end of the pipe, with a minimum of 3 feet of wire, coiled, remaining accessible in each manhole.  Furnish insulated wire over it's entire length.  Install wires at manholes between the top of the corbel and the frame, and extend up through the chimney seal between the frame and the chimney seal.  For force mains, terminate the wire in the valve pit at the pump station end of the pipe.

3.11   BACKFILLING AND COMPACTION

Place backfill adjacent to any and all types of structures and compact to at least 90 percent laboratory maximum density for cohesive materials or 95 percent laboratory maximum density for cohesionless materials, to prevent wedging action or eccentric loading upon or against the structure.  Prepare ground surface on which backfill is to be placed and provide compaction requirements for backfill materials in conformance with the applicable portions of paragraphs GROUND SURFACE PREPARATION.  Finish compaction by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or other approved equipment.

3.11.1   Trench Backfill

Backfill trenches to the grade shown.

3.11.1.1   Replacement of Unyielding Material

Replace unyielding material removed from the bottom of the trench with select granular material or initial backfill material.

3.11.1.2   Replacement of Unstable Material

Replace unstable material removed from the bottom of the trench or excavation with select granular material placed in layers not exceeding 6-inches loose thickness.

3.11.1.3   Final Backfill

Fill the remainder of the trench, except for special materials for roadways, railroads and airfields, with satisfactory material.  Place backfill material and compact as follows:

3.11.1.3.1   Roadways

Place backfill up to the required elevation as specified.  Do not permit water flooding or jetting methods of compaction.

3.11.1.3.2   Sidewalks, Turfed or Seeded Areas and Miscellaneous Areas

Deposit backfill in layers of a maximum of 12-inches loose thickness, and compact it to 85 percent maximum density for cohesive soils and 90 percent maximum density for cohesionless soils.  Apply this requirement to all other areas not specifically designated above.

3.11.2   Backfill for Appurtenances

After the manhole, catch basin, inlet, or similar structure has been constructed and the concrete has been allowed to cure for 7 days, place backfill in such a manner that the structure is not be damaged by the shock of falling earth.  Deposit the backfill material, compact it as specified for final backfill, and bring up the backfill evenly on all sides of the structure to prevent eccentric loading and excessive stress.

3.12   SPECIAL REQUIREMENTS

Special requirements for both excavation and backfill relating to the specific utilities are as follows:

3.12.1   Water Lines

Excavate trenches to a depth that provides a minimum cover of 2.5 feet from the existing ground surface, or from the indicated finished grade, whichever is lower, to the top of the pipe.

3.12.2   Electrical Distribution System

Provide a minimum cover of 24 inches from the finished grade to direct burial cable and conduit or duct line, unless otherwise indicated.

3.12.3   Rip-Rap Construction

Construct rip-rap on filter fabric in accordance with VA DOT SSS State Standard, paragraph 414 in the areas indicated.  Trim and dress indicated areas to conform to cross sections, lines and grades shown within a tolerance of 0.1 foot.

3.12.3.1   Stone Placement

Place rock for rip-rap on prepared bedding material to produce a well graded mass with the minimum practicable percentage of voids in conformance with lines and grades indicated.  Distribute larger rock fragments, with dimensions extending the full depth of the rip-rap throughout the entire mass and eliminate "pockets" of small rock fragments.  Rearrange individual pieces by mechanical equipment or by hand as necessary to obtain the distribution of fragment sizes specified above.

3.13   EMBANKMENTS

3.13.1   Earth Embankments

Construct earth embankments from satisfactory materials free of organic or frozen material and rocks with any dimension greater than 3 inches.  Place the material in successive horizontal layers of loose material not more than 12 inches in depth.  Spread each layer uniformly on a soil surface that has been moistened or aerated as necessary, and scarified or otherwise broken up so that the fill will bond with the surface on which it is placed.  After spreading, plow, disk, or otherwise brake up each layer; moisten or aerate as necessary; thoroughly mix; and compact to at least 90 percent laboratory maximum density for cohesive materials or 95 percent laboratory maximum density for cohesionless materials.  Compaction requirements for the upper portion of earth embankments forming subgrade for pavements are identical with those requirements specified in paragraph SUBGRADE PREPARATION.  Finish compaction by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or other approved equipment.

3.14   SUBGRADE PREPARATION

3.14.1   Proof Rolling

  Notify the Contracting Officer's Representative a minimum of 3 days prior to testing subgrade.  Perform stability in the presence of the Contracting Officer's Representative.  Subgrade shall be free of excess moisture and sterile.  Under prescribed compactive efforts.  Undercut rutting or pumping of material as directed by the Contracting Officer's Representative.

3.14.2   Construction

Shape subgrade to line, grade, and cross section, and compact as specified.  Include plowing, disking, and any moistening or aerating required to obtain specified compaction for this operation.  Remove soft or otherwise unsatisfactory material and replace with satisfactory excavated material or other approved material as directed.  Excavate rock encountered in the cut section to a depth of 6 inches below finished grade for the subgrade.  Bring up low areas resulting from removal of unsatisfactory material or excavation of rock to required grade with satisfactory materials, and shape the entire subgrade to line, grade, and cross section and compact as specified.  After rolling, the surface of the subgrade for roadways shall not show deviations greater than 1/2 inch when tested with a 12-foot straightedge applied both parallel and at right angles to the centerline of the area.  Do not vary the elevation of the finish subgrade more than 0.05 foot from the established grade and cross section.

3.14.3   Compaction

Finish compaction by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or other approved equipment.  Except for paved areas and railroads, compact each layer of the embankment to at least 90 percent of laboratory maximum density.

3.14.3.1   Subgrade for Pavements/Pier Access

Compact subgrade for pavements to at least 95 percentage laboratory maximum density for the depth below the surface of the pavement shown.  When more than one soil classification is present in the subgrade, thoroughly blend, reshape, and compact the top 12 inch of subgrade.

3.15   FINISHING

Finish the surface of excavations, embankments, and subgrades to a smooth and compact surface in accordance with the lines, grades, and cross sections or elevations shown.  Provide the degree of finish for graded areas within 0.1 foot of the grades and elevations indicated except that the degree of finish for subgrades specified in paragraph SUBGRADE PREPARATION.  Finish in a manner that will result in effective drainage.  Finish the surface of areas to be turfed from settlement or washing to a smoothness suitable for the application of turfing materials.  Repair graded, topsoiled, or backfilled areas prior to acceptance of the work, and re-established grades to the required elevations and slopes.

3.15.1   Subgrade and Embankments

During construction, keep embankments and excavations shaped and drained.  Maintain ditches and drains along subgrade to drain effectively at all times.  Do not disturb the finished subgrade by traffic or other operation.  Protect and maintain the finished subgrade in a satisfactory condition until ballast, subbase, base, or pavement is placed.  Do not permit the storage or stockpiling of materials on the finished subgrade.  Do not lay subbase, base course, ballast, or pavement until the subgrade has been checked and approved, and in no case place subbase, base, surfacing, pavement, or ballast on a muddy, spongy, or frozen subgrade.

3.15.2   Grading Around Structures

Construct areas within 5 feet outside of each building and structure line true-to-grade, shape to drain, and maintain free of trash and debris until final inspection has been completed and the work has been accepted.

3.16   PLACING TOPSOIL

On areas to receive topsoil, prepare the compacted subgrade soil to a 2-inches depth for bonding of topsoil with subsoil.  Spread topsoil evenly to a thickness of 4 inch and grade to the elevations and slopes shown.  Do not spread topsoil when frozen or excessively wet or dry.  Obtain material required for topsoil in excess of that produced by excavation within the grading limits from offsite areas.

3.17   TESTING

Perform testing by a Contractor's validated testing facility.  Submit qualifications of the Contractor's validated testing facilities.  If the Contractor elects to establish testing facilities, do not permit work requiring testing until the Contractor's facilities have been inspected, Corps validated and approved by the Contracting Officer.

a.  Determine field in-place density in accordance with ASTM D1556, ASTM D2167 or ASTM D6938.  When ASTM D6938 is used, check the calibration curves and adjust using only the sand cone method as described in ASTM D1556.  ASTM D6938 results in a wet unit weight of soil in determining the moisture content of the soil when using this method.

b.  Check the calibration curves furnished with the moisture gauges along with density calibration checks as described in ASTM D6938; check the calibration of both the density and moisture gauges at the beginning of a job on each different type of material encountered and at intervals as directed by the Contracting Officer's Representative.  When test results indicate, as determined by the Contracting Officer's Representative, that compaction is not as specified, remove the material, replace and recompact to meet specification requirements.

c.  Perform tests on recompacted areas to determine conformance with specification requirements.  Appoint a registered professional civil engineer to certify inspections and test results.  These certifications shall state that the tests and observations were performed by or under the direct supervision of the engineer and that the results are representative of the materials or conditions being certified by the tests.  The following number of tests, if performed at the appropriate time, will be the minimum acceptable for each type operation.

3.17.1   In-Place Densities

a.  One test per 1000 square feet, or fraction thereof, of each lift of fill or backfill areas compacted by other than hand-operated machines.

b.  One test per 500 square feet, or fraction thereof, of each lift of fill or backfill areas compacted by hand-operated machines.

c.  One test per 100 linear feet, or fraction thereof, of each lift of embankment or backfill for roads or bulkhead encasement.

3.17.2   Moisture Contents

In the stockpile, excavation, or borrow areas, perform a minimum of two tests per day per type of material or source of material being placed during stable weather conditions.  During unstable weather, perform tests as dictated by local conditions and approved by the Contracting Officer's Representative.

3.17.3   Optimum Moisture and Laboratory Maximum Density

Perform tests for each type material or source of material including borrow material to determine the optimum moisture and laboratory maximum density values.  One representative test per 500 cubic yards of fill and backfill, or when any change in material occurs which may affect the optimum moisture content or laboratory maximum density.

3.17.4   Tolerance Tests for Subgrades

Perform continuous checks on the degree of finish specified in paragraph SUBGRADE PREPARATION during construction of the subgrades.

3.17.5   Displacement of Sewers

After other required tests have been performed and the trench backfill compacted to 2 feet above the top of the pipe or the finished grade, inspect the pipe to determine whether significant displacement has occurred.  Conduct this inspection in the presence of the Contracting Officer's Representative.  Inspect pipe sizes larger than 36 inches, while inspecting smaller diameter pipe by shining a light or laser between manholes or manhole locations, or by the use of television cameras passed through the pipe.  If, in the judgment of the Contracting Officer's Representative, the interior of the pipe shows poor alignment or any other defects that would cause improper functioning of the system, replace or repair the defects as directed at no additional cost to the Government.

3.18   DISPOSITION OF SURPLUS MATERIAL

Remove surplus material or other soil material not required or suitable for filling or backfilling, and brush, refuse, stumps, roots, and timber from Government property to an approved off-site location.

-- End of Section --
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STEEL PILES

PART 1   GENERAL

1.1   SUBMITTALS

Contracting Officer approval is required for submittals with a "G" designation; submittals not having a "G" designation are for information only.  When used, a designation following the "G" designation identifies the office that will review the submittal for the Government.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Pile removal/driving equipment; G

 Submit descriptions of pile driving equipment at least 30 days prior to commencement of work.

Pile driving records; G

SD-11 Closeout Submittals

Pile driving records

  Submit complete and accurate job pile driving records as specified in paragraph entitled "Records" of this section, within 15 calendar days after completion of driving.

1.2   STORAGE AND HANDLING

Conform all storage and handling of materials to the requirements specified herein.  Develop and submit plans for the storage and handling of piles.

1.2.1   Storage

Stack piles during delivery and storage so that each pile is maintained in a straight position and is supported every 10 feet or less along its length (ends inclusive) to prevent exceeding the maximum camber or sweep.  Do not stack piles more than 5 feet high.

1.2.2   Handling

Lift piles using a cradle or multiple points pick-up to ensure that the maximum permissible camber or sweep is not exceeded due to insufficient support, except that a one-point pick-up may be used for lifting piles that are not extremely long into the driving leads.  Point pick-up devices must be of the type that clamp to both pile flanges at each pick-up point.  Holes may be burned in the flanges or webs of piles above the cutoff length for lifting piles into the leads.  Do not drag piles across the ground.

Inspect piles for excessive camber and sweep and for damage before transporting them between storage area and the driving area and immediately prior to placement in the driving leads. 

PART 2   PRODUCTS

Not Used.

PART 3   EXECUTION

3.1   PILE REMOVAL/DRIVING EQUIPMENT

Select the proposed pile extraction and driving equipment, including hammers and other required items, and submit complete descriptions of the proposed equipment in accordance with paragraph "Submittals."  Changes in the selected pile driving equipment will not be allowed after the equipment has been approved except as directed.  No additional contract time will be allowed for Contractor proposed changes in the equipment.

3.1.1   Pile Driving Hammers

Provide impact or vibratory type pile driving hammers.

3.1.1.1   Impact Hammers

Provide steam, air, or diesel-powered impact pile hammers of the single-acting, double-acting, or differential-acting type. The size or capacity of hammers must be as recommended by the hammer manufacturer for the total pile weight and the character of the soil formation to be penetrated.  The rated driving energy of hammers is limited to a minimum of 15,000 foot-pounds.  Hammers must be capable of hard driving in excess of 20 blows per inch.  Provide boiler, compressor, or engine capacity sufficient to operate hammers continuously at the full rated speed.  Hammers must have a gage to monitor hammer bounce chamber pressure for diesel hammers or pressure at the hammer for air and steam hammers.  This gage must be operational during the driving of piles and be mounted in an accessible location for monitoring by the Contractor and the Contracting Officer’s Representative.  Obtain driving energy by use of a heavy ram and a short stroke with low impact velocity, rather than a light ram and a long stroke with high impact velocity.  Position a pile cap or drive cap between the pile and hammer.  Place hammer cushion or cap block between ram and the pile cap or drive cap.  Hammer cushion or cap block must have consistent elastic properties, minimize energy absorption, and transmit hammer energy uniformly and consistently during the entire driving period.  In accordance with paragraph "Submittals," submit the following information for each impact hammer proposed:

a.  Make and model.

b.  Ram weight (pounds).

c.  Anvil weight (pounds).

d.  Rated stroke (inches).

e.  Rated energy range (foot-pounds).

f.  Rated speed (blows per minute).

g.  Steam or air pressure, hammer, and boiler and or compressor (psi).

h.  Pile driving cap, make, and weight (pounds).

i.  Cushion block dimensions and material type.

j.  Power pack description.

3.1.1.2   Vibratory Hammers

The use of vibratory hammers is dependent upon satisfactory driving and installation or extraction of piles.  The size or capacity of hammers must be as recommended by the hammer manufacturer for the total pile weight and the character of the soil formation to be penetrated.  The hammer must provide for maintaining a rigid connection between the hammer and the pile.  In accordance with paragraph "Submittals," submit the following information for each vibratory hammer proposed:

a.  Make and model.

b.  Eccentric moment (inch-pounds).

c.  Dynamic force (tons).

d.  Steady state frequency or frequency range (cycles per minute).

e.  Vibrating weight (pounds).

f.  Amplitude (inches).

g.  Maximum pull capacity (tons).

h.  Non-vibrating weight (pounds).

i.  Power pack description.

3.1.2   Pile Driving Leads

Support and guide hammers with fixed extended leads or fixed underhung leads.  Operate vibratory hammers free hanging without leads.  

3.1.3   Pile Extractors

Pile extractors may be vibratory or impact pile driving hammers.  Impact hammers are required for pulling piles not extractable with vibratory hammers.

3.2   INSTALLATION

Jetting is prohibited.  Inspect piles when delivered and when in the leads immediately before driving.  Handle piles so as to protect pile coatings.  Repair damage or defects in pile coatings as specified. Remove piles and reinstall to match existing.

3.2.1   Lengths of Job Piles

The estimated quantities of piles are given for bidding purposes only.  The Contracting Officer will determine the actual lengths of piles required to be driven below cutoff elevation for the various locations in the work and will furnish the Contractor a quantities list indicating lengths and locations of all piles to be installed.  These actual lengths will be determined from the results of the pile tests specified in paragraph "Pile Tests."  The Contracting Officer will determine the number of overlength piles required to provide for variations in subsurface conditions.  Where required bearing capacities are attainable with piles of lesser length than those specified, shorter piles may be used subject to prior written approval.

3.2.2   Pile Driving Records

Develop a form for compiling pile driving records, which must be approved, for recording pile driving data.

Compile and submit accurate records of the pile driving operations on the approved form in accordance with paragraph "Submittals."  Include in driving records for each pile date driven, pile identification number, cross section shape and pile dimensions, location, deviations from design location, original length, ground elevation, top elevation, tip elevation,  description of hammer used, number of blows required for each foot of penetration throughout the entire length of the pile and for each inch of penetration in the last foot of penetration, total driving time in minutes and seconds, and any other pertinent information as required or requested such as unusual driving conditions, interruptions or delays during driving, damage to pile resulting from driving, heave in adjacent piles, redriving, weaving, obstructions, predrilling, and depth and description of voids formed adjacent to the pile.

Additional data required to be recorded for impact hammers includes the rate of hammer operation, make, size, and the length of the bounce hose.  Additional data required to be recorded for vibratory hammers includes hammer power pack description, make, size, horsepower applied to pile, and hammer operating frequency.

3.2.3   Pile Placement and Tolerances in Driving

Develop and submit a pile placement plan which shows the installation sequence and the methods proposed for controlling the location and alignment of piles.  Accurately place piles in the correct location and alignments, both laterally and longitudinally, and to the vertical lines indicated.  Establish a permanent base line to provide for inspection of pile placement by the Contracting Officer during pile driving operations prior to driving job piles and maintain during the installation of the job piles.

A final lateral deviation from the correct location at the cutoff elevation of not more than 3 inches will be permitted for vertical piles.

-- End of Section --
SECTION 32 31 13

CHAIN LINK FENCES AND GATES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to within the text by the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A116
(2011) Standard Specification for Metallic-Coated, Steel Woven Wire Fence Fabric

ASTM A121
(2013) Standard Specification for Metallic-Coated Carbon Steel Barbed Wire

ASTM A153/A153M
(2016) Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware

ASTM A392
(2011a) Standard Specification for Zinc-Coated Steel Chain-Link Fence Fabric

ASTM A702
(1989; R 2006) Standard Specification for Steel Fence Posts and Assemblies, Hot Wrought

ASTM A780/A780M
(2009) Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings

ASTM A824
(2001; R 2012) Standard Specification for Metallic-Coated Steel Marcelled Tension Wire for Use With Chain Link Fence

ASTM B117
(2016) Standard Practice for Operating Salt Spray (Fog) Apparatus

ASTM C94/C94M
(2016a) Standard Specification for Ready-Mixed Concrete

ASTM F1043
(2012) Strength and Protective Coatings on Metal Industrial Chain-Link Fence Framework

ASTM F1083
(2010) Standard Specification for Pipe, Steel, Hot-Dipped Zinc Coated (Galvanized) Welded, for Fence Structures

ASTM F1184
(2005; R 2010) Industrial and Commercial Horizontal Slide Gates

ASTM F567
(2011a) Standard Practice for Installation of Chain Link Fence

ASTM F626
(2008; R 2013) Standard Specification for Fence Fittings

ASTM F900
(2011) Industrial and Commercial Swing Gates

1.2   SUBMITTALS

Contracting Officer approval is required for submittals with a "G" designation; submittals not having a "G" designation are for information only.  When used, a designation following the "G" designation identifies the office that will review the submittal for the Government.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES

SD-02 Shop Drawings


Fence Installation


       
Installation Drawings


        
Location of Gate, Corner, End, and Pull Posts

                    
Gate Assembly


Gate Hardware and Accessories

SD-03 Product Data



Fence Installation



Gate Assembly



Gate Hardware and Accessories

SD-06 Test Reports



zinc coating

SD-07 Certificates


Chain Link Fence


Reports


Zinc Coating


Fabric

Barbed Wire

Stretcher Bars

Gate Hardware and Accessories

Concrete

SD-08 Manufacturer's Instructions



Fence Assembly



Gate Assembly


Hardware Assembly


Accessories

SD-10 Operation and Maintenance Data

Operating and Maintenance Instructions

1.3   QUALITY CONTROL

1.3.1   Required Report Data

Submit reports, signed by an official authorized to certify on behalf of the manufacturer, of chain-link fencing listing and accessories regarding weight in ounces for zinc coating and chemical composition and thickness of aluminum alloy coating.  Submit reports demonstrating full compliance with the following standards:  FS RR-F-191, FS RR-F-191/1, FS RR-F-191/2, FS RR-F-191/3, and FS RR-F-191/4

1.3.2   Assembly and Installation Drawings

Submit Manufacturer's instructions and complete Fence Installation Drawings for review and approval by the Contracting Officer prior to shipment.  Drawing details shall include, but are not limited to:  Fence Installation, Location of gate, corner, end, and pull posts, Gate Assembly, Turnstiles, and Gate Hardware and Accessories.

1.4   DELIVERY, STORAGE, AND HANDLING

Deliver materials to site in an undamaged condition.  Store materials off the ground to provide protection against oxidation caused by ground contact.

PART 2   PRODUCTS

Fencing types shall be provided as indicated on the design drawings.

2.1   FENCE FABRIC

2.1.1   General

Provide ASTM A392, Class 1, zinc-coated steel wire with minimum coating weight of 1.2 ounces of zinc per square foot of coated surface.  Fabricate fence fabric of 9 gauge wire woven in 2 inch mesh conforming to ASTM A116.  Set fabric height as shown.  Fabric shall be twisted and barbed on the top selvage and knuckled on the bottom selvage.  Secure fabric to posts using stretcher bars or ties spaced 15 inches on center, or by integrally weaving to integral fastening loops of end max, corner, pull, and gate posts for full length of each post.  Install fabric on opposite side of posts from area being secured.

2.1.2   Approval Of Coated Fence Materials

The Contracting Officer’s Representative will thoroughly inspect coated fence materials for cracking, peeling, and conformance with the specifications prior to installation.  Any fence materials rejected by the Contracting Officer shall be replaced by the Contractor with approved materials at no additional cost to the Government.

2.2   POSTS

2.2.1   Metal Posts for Chain Link Fence

Provide posts conforming to ASTM F1083, zinc-coated (1.8 ounce of zinc per square foot).  Group IA, with external coating Type A steel pipe.  Group IC steel pipe, zinc-coated with external coating Type A or Type B and Group II, roll-formed steel sections, meeting the strength and coating requirements of ASTM F1043 and ASTM A702.  Group III, ASTM F1043 steel H-section may be used for line posts in lieu of line post shapes specified for the other classes.  Post shall be either Group IA steel pipe, Group IC, Group II, roll-formed steel sections, or Group III steel H-sections and be zinc coated.  Provide sizes as shown on the drawings.  Line posts and terminal (corner, gate, and pull) posts selected shall be of the same designation throughout the fence.  Provide gate post for the gate type specified subject to the limitation specified in ASTM F900 and/or ASTM F1184.  Post spacing shall conform to the recommended guidelines as set forth in the CLFMI "Wind Load Guide for the Selection of Line Post Spacing and Size" unless specified to exceed those guidelines.  All post within 50 feet of a gate shall be Class 1, Grade A.  All gate post components shall be Class 1, Grade 1.

FS RR-F-191/3 line posts; Class 1, steel pipe, Grade A or B, 3, formed steel sections or 4, steel H sections.  End, corner, and pull posts; Class 1, steel pipe, Grade A or B.

2.2.2   Accessories

a.  Provide accessories conforming to ASTM F626.  Ferrous accessories shall be zinc coated, minimum thickness of 0.006 inch, maximum thickness of 0.015 inch at residential fencing.  

b.  Furnish truss rods for each terminal post.  Provide truss rods with turnbuckles or other equivalent provisions for adjustment.

c.  Provide Barbed wire supporting arms of the 45 degree outward angle 3-strand arm type and of the design required for the post furnished.  Secure arms by top rail, bolting or riveting.

d.  Furnish post caps in accordance with manufacturer's standard accessories.

e.  Provide 9 gauge steel tie wire for attaching fabric to rails, braces, and posts and match the coating of the fence fabric.  Miscellaneous hardware coatings shall conform to ASTM A153/A153M unless modified.

2.3   BRACES AND RAILS

Braces, top rail; Class 1, steel pipe, Grade A or B, or 3, formed steel sections, in minimum sizes listed in FS RR-F-191/3 for each class and grade. Steel pipe, Class 1, Grade B shall meet the following performance criteria when subjected to salt spray testing in accordance with ASTM B117:  Exterior 1,000 hours with maximum 5 percent red rust; Interior 650 hours with maximum 5 percent red rust.

2.4   WIRE

2.4.1   Wire Ties

Submit samples as specified.  FS RR-F-191/4.  Provide wire ties constructed of the same material as the fencing fabric.  Provide accessories with materials and coatings similar to that specified for chain-link fabric or framework.

2.4.2   Barbed Wire

Provide barbed wire conforming to ASTM A121 zinc-coated, Type Z, Class 3, or aluminum-coated, Type A, with 12.5 gauge wire with 14 gauge, round, 4-point barbs spaced no more than 5 inches apart.

2.4.3   Tension Wire

Provide Type I or Type II tension wire, Class 4 coating, in accordance with ASTM A824.

2.5   CONCRETE

ASTM C94/C94M, using ¾-inch maximum size aggregate, and having minimum compressive strength of 3000 psi at 28 days.  Grout shall consist of one part portland cement to three parts clean, well-graded sand and the minimum amount of water to produce a workable mix.

2.6   GATES

2.6.1   Gate Assembly

Provide gate assembly conforming to ASTM F900 and/or ASTM F1184 of the type and swing shown.  Provide gate frames conforming to strength and coating requirements of ASTM F1083 for Group IA, steel pipe, with external coating Type A, nominal pipe size (NPS) 1-1/2.  Provide gate frames conforming to strength and coating requirements of ASTM F1043, for Group IC, steel pipe with external coating Type A or Type B, nominal pipe size (NPS) 1-1/2.  Gate frames shall be polyvinyl chloride-coated steel pipe (Group IA)(Group IC) with external coating Type A, a nominal pipe size (NPS) 1-1/2, conforming to ASTM F1043.  Gate fabric shall be as specified for chain link fabric.

2.6.2   Gate Leaves

For gate leaves, provide either intermediate members and diagonal truss rods or tubular members as necessary to provide rigid construction, free from sag or twist.  Provide intermediate braces on all gate frames with a mechanical lock.  Attach fabric to the gate frame by method standard with the manufacturer except that welding will not be permitted.

2.6.3   Gate Hardware and Accessories

Submit manufacturer's catalog data.  Furnish and install latches, hydraulic closers, hinges, stops, keepers, rollers, and other hardware items as required for the operation of the gate.  Arrange latches for padlocking so that the padlock will be accessible from both sides of the gate.  For high security applications, each end member of gate frames shall be extended sufficiently above the top member to carry three strands of barbed wire in horizontal alignment with barbed wire strands on the fence.

PART 3   EXECUTION

3.1   FENCE INSTALLATION

Perform complete installation conforming to ASTM F567.

3.1.1   Line and Grade

Install fence to the lines and grades indicated.  Clear the area on either side of the fence line to the extent indicated.  Space line posts equidistant at intervals not exceeding 10 feet.  Terminal (corner, gate, and pull) posts shall be set at abrupt changes in vertical and horizontal alignment.  Provide fabric continuous between terminal posts; however, runs between terminal posts shall not exceed 500 feet.  Repair any damage to galvanized surfaces, including welding, with paint containing zinc dust in accordance with ASTM A780/A780M.

3.1.2   Excavation

Clear all post holes of loose material.  Spread waste material where directed.  Eliminate ground surface irregularities along the fence line to the extent necessary to maintain a 2-inch clearance between the bottom of the fabric and finish grade.

3.2   POST INSTALLATION

3.2.1   Earth and Bedrock

a.  Set posts plumb and in alignment.  Except where solid rock is encountered, set posts in concrete to the depth indicated on the drawings.  Where solid rock is encountered with no overburden, set posts to a minimum depth of 18 inches in rock.  Where solid rock is covered with an overburden of soil or loose rock, set posts to the minimum depth indicated on the drawing unless a penetration of 18 inches in solid rock is achieved before reaching the indicated depth, in which case terminate depth of penetration.  Grout all portions of posts set in rock.

b.  Portions of posts not set in rock shall be set in concrete from the rock to ground level.  Posts set in concrete shall be set in holes not less than the diameter shown on the drawings.  Make diameters of holes in solid rock at least 1 inch greater than the largest cross section of the post.  Thoroughly consolidate concrete and grout around each post, free of voids and finished to form a dome.  Allow concrete and grout to cure for 72 hours prior to attachment of any item to the posts.  Group II line posts may be mechanically driven, for temporary fence construction only, if rock is not encountered.  Set driven posts to a minimum depth of 3 feet and protect with drive caps when setting.

c.  Test fence post rigidity by applying a 50 pound force on the post, perpendicular to the fabric, at 5 feet above ground.  Post movement measured at the point where the force is applied shall be less than or equal to 3/4 inch from the relaxed position.  Test every tenth post for rigidity.  When a post fails this test, make further tests on the next four posts on either side of the failed post.  All failed posts shall be removed, replaced, and retested at the Contractor's expense.

3.3   RAILS

Bolt bottom rail to double rail ends and securely fasten double rail ends to the posts.  Peen bolts to prevent easy removal.  Install bottom rail before chain link fabric.

3.4   FABRIC INSTALLATION

a.  Install chain link fabric on the side of the post indicated.  Attach fabric to terminal posts with stretcher bars and tension bands.  Space bands at approximately 15 inch intervals.  Install fabric and pull taut to provide a smooth and uniform appearance free from sag, without permanently distorting the fabric diamond or reducing the fabric height.  Fasten fabric to line posts at approximately 15 inch intervals and fastened to all rails and tension wires at approximately 12 inch intervals.

b.  Cut fabric by untwisting and removing pickets.  Accomplish splicing by weaving a single picket into the ends of the rolls to be joined.  The bottom of the installed fabric shall be 1 plus or minus 1/2 inch above the ground.

c.  After the fabric installation is complete, exercise the fabric by applying a 50 pound push-pull force at the center of the fabric between posts; the use of a 30 pound pull at the center of the panel shall cause fabric deflection of not more than 2.5 inches when pulling fabric from the post side of the fence; every second fence panel shall meet this requirement; resecure and retest all failed panels at the Contractor's expense.

3.5   SUPPORTING ARMS

Install barbed wire supporting arms and barbed wire as indicated on the drawings and as recommended by the manufacturer.  Anchor supporting arms to the posts in a manner to prevent easy removal with hand tools.  Pull barbed wire taut and attach to the arms with clips or other means that will prevent easy removal.

3.6   GATE INSTALLATION

a.  Install gates at the locations shown.  Mount gates to swing as indicated.  Install latches, stops, and keepers as required.  Install Slide gates as recommended by the manufacturer.

b.  Attach padlocks to gates or gate posts with chains.  Weld or otherwise secure hinge pins, and hardware assembly to prevent removal.

c.  Submit 6 copies of operating and maintenance instructions, a minimum of 2 weeks prior to field training.  Operating instructions shall outline the step-by-step procedures required for system startup, operation, and shutdown.  Include the manufacturer's name, model number, service manual, parts list, and brief description of all equipment and their basic operating features.  Include in the maintenance instructions routine maintenance procedures, possible breakdowns and repairs, and troubleshooting guide.  Also include the general gate layout, equipment layout and simplified wiring and control diagrams of the system as installed.

3.7   GROUNDING

a.  Ground fencing as indicated on drawings and specified.

b.  Ground fences crossed by overhead power lines in excess of 600 volts.  Electrical equipment attached to the fence shall be grounded.

c.  Ground fences on each side of all gates, at each corner, at the closest approach to each building located within 50 feet of the fence, and where the fence alignment changes more than 15 degrees.  Grounding locations shall not exceed 650 feet.  Bond each gate panel with a flexible bond strap to its gate post.  Ground fences crossed by power lines of 600 volts or more at or near the point of crossing and at distances not exceeding 150 feet on each side of crossing.

d.  Provide ground conductor consisting of No. 8 AWG solid copper wire.  Grounding electrodes shall be 3/4 inch by 10-foot long copper-clad steel rod.  Drive electrodes into the earth so that the top of the electrode is at least 6 inches below the grade.  Where driving is impracticable, electrodes shall be buried a minimum of 12 inches deep and radially from the fence.  The top of the electrode shall not be less than 2 feet or more than 8 feet from the fence.  Clamp ground conductor to the fence and electrodes with bronze grounding clamps to create electrical continuity between fence posts, fence fabric, and ground rods.  Total resistance of the fence to ground shall not be greater than 25 ohms.

3.8   SECURITY

Install new security fencing, remove existing security fencing, and perform related work to provide continuous security for facility.  Schedule and fully coordinate work with Contracting Officer and Activity.

3.9   CLEANUP

Remove waste fencing materials and other debris from the work site each workday.

-- End of Section --
SECTION 32 92 19

SEEDING

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to within the text by the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D4972
(2013) pH of Soils

U.S. DEPARTMENT OF AGRICULTURE (USDA)

AMS Seed Act
(1940; R 1988; R 1998) Federal Seed Act

DOA SSIR 42
(1996) Soil Survey Investigation Report No. 42, Soil Survey Laboratory Methods Manual, Version 3.0

VIRGINIA DEPARTMENT OF TRANSPORTATION (VA DOT)

VA DOT SSS
(2016) Road and Bridge Specification

1.2   DEFINITIONS

1.2.1   Stand of Turf

95 percent ground cover of the established species.

1.3   SUBMITTALS

Contracting Officer approval is required for submittals with a "G" designation; submittals not having a "G" designation are for Contractor Quality Control approval.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-03 Product Data

Wood Cellulose Fiber Mulch

FERTILIZER

The Contractor shall provide all services required to include physical characteristics, and recommendations.

SD-07 Certificates

State certification and approval for SEED

1.4   DELIVERY, STORAGE, AND HANDLING

1.4.1   Delivery

1.4.1.1   Seed Protection

Protect from drying out and from contamination during delivery, on-site storage, and handling.

1.4.1.2   Fertilizer Delivery

Deliver to the site in original, unopened containers bearing manufacturer's chemical analysis, name, trade name, trademark, and indication of conformance to state and federal laws.  Instead of containers, fertilizer may be furnished in bulk with certificate indicating the above information.

1.4.2   Storage

1.4.2.1   Seed and Fertilizer Storage

Store in cool, dry locations away from contaminants.

1.4.2.2   Topsoil

Prior to stockpiling topsoil, treat growing vegetation with application of appropriate specified non-selective herbicide.  Clear and grub existing vegetation three to four weeks prior to stockpiling topsoil.

1.4.2.3   Handling

Do not drop or dump materials from vehicles.

1.5   TIME RESTRICTIONS AND PLANTING CONDITIONS

1.5.1   Restrictions

Do not plant when the ground is frozen, snow covered, muddy, or when air temperature exceeds 90 degrees Fahrenheit.

1.6   TIME LIMITATIONS

1.6.1   Seed

Apply seed within twenty-four hours after seed bed preparation.

PART 2   PRODUCTS

2.1   SEED

2.1.1   Classification

Provide State-approved seed of the latest season's crop delivered in original sealed packages, bearing producer's guaranteed analysis for percentages of mixtures, purity, germination, weed seed content, and inert material.  Label in conformance with AMS Seed Act and applicable state seed laws.  Wet, moldy, or otherwise damaged seed will be rejected.  Field mixes will be acceptable when field mix is performed on site in the presence of the Contracting Officer's Representative.

2.1.2   Planting Requirements

All seed shall be provided in accordance with VA DOT SSS Section 244 and 603.  Seed shall have a minimum 90% purity and 85% germination by weight and contain no more than 1% weed seed.  All rates are in pounds per acre.

	March 1 - August 31
	September 1 - February 28

	50#
	Tall Fescue
	50#
	Tall Fescue

	 
	 
	20#
	Annual Ryegrass

	25#
	Bermuda grass (hulled)
	35#
	Bermuda grass (unhulled)

	500#
	Fertilizer
	500#
	Fertilizer
Slow Release
13-13-13


Proportion seed mixtures by weight.  Temporary seeding must later be replaced by plantings for a permanent stand of grass.  The same requirements of turf establishment for apply for temporary seeding.

2.2   TOPSOIL

2.2.1   On-Site Topsoil

Surface soil stripped and stockpiled on site and modified as necessary to meet the requirements specified for topsoil in paragraph entitled "Composition."  When available topsoil shall be existing surface soil stripped and stockpiled on-site in accordance with Section 31 00 00 EARTHWORK.

2.2.2   Off-Site Topsoil

Conform to requirements specified in paragraph entitled "Composition." Additional topsoil shall be furnished by the Contractor.

2.2.3   Composition

Containing from 5 to 10 percent organic matter as determined by the topsoil composition tests of the Organic Carbon, 6A, Chemical Analysis Method described in DOA SSIR 42.  Maximum particle size, 3/4 inch, with maximum 3 percent retained on 1/4 inch screen.  The pH shall be tested in accordance with ASTM D4972.  Topsoil shall be free of sticks, stones, roots, and other debris and objectionable materials.  Other components shall conform to the following limits:

	Silt
	7 to 17 percent

	Clay
	4 to 12 percent

	Sand
	70 to 82 percent

	pH
	5.5 to 7.0

	Soluble Salts
	600 ppm maximum


2.3   FERTILIZER

2.3.1   Granular Fertilizer

Organic, granular controlled release fertilizer containing the following minimum percentages, by weight, of plant food nutrients:

10 percent available nitrogen

20 percent available phosphorus

20 percent available potassium

2.4   MULCH

Mulch shall be free from noxious weeds, mold, and other deleterious materials.

2.4.1   Straw

Stalks from oats, wheat, rye, barley, or rice.  Furnish in air-dry condition and of proper consistency for placing with commercial mulch blowing equipment.  Straw shall contain no fertile seed.

2.4.2   Hay

Air-dry condition and of proper consistency for placing with commercial mulch blowing equipment.  Hay shall be sterile, containing no fertile seed.

2.4.3   Wood Cellulose Fiber Mulch

Use recovered materials of either paper-based (100 percent) or wood-based (100 percent) hydraulic mulch.  Processed to contain no growth or germination-inhibiting factors and dyed an appropriate color to facilitate visual metering of materials application.  Composition on air-dry weight basis:  9 to 15 percent moisture, pH range from 5.5 to 8.2.  Use with hydraulic application of grass seed and fertilizer.

2.5   WATER

Source of water shall be approved by Contracting Officer's Representative and of suitable quality for irrigation, containing no elements toxic to plant life.

PART 3   EXECUTION

3.1   PREPARATION

3.1.1   EXTENT OF WORK

Provide soil preparation (including soil conditioners as required), fertilizing, seeding, and surface topdressing of all newly graded finished earth surfaces, unless indicated otherwise, and at all areas inside or outside the limits of construction that are disturbed by the Contractor's operations.

3.1.1.1   Topsoil

Provide 4 inches of on-site topsoil to meet indicated finish grade. After areas have been brought to indicated finish grade, incorporate fertilizer into soil a minimum depth of 4 inches by disking, harrowing, tilling or other method approved by the Contracting Officer's Representative.  Remove debris and stones larger than 3/4 inch in any dimension remaining on the surface after finish grading. Correct irregularities in finish surfaces to eliminate depressions. Protect finished topsoil areas from damage by vehicular or pedestrian traffic.

3.1.1.2   Fertilizer Application Rates

Apply fertilizer at rates as determined by laboratory soil analysis of the soils at the job site. For bidding purposes only apply at rates for the following:

Organic Granular Fertilizer 500 pounds per acre.

3.2   SEEDING

3.2.1   Seed Application Seasons and Conditions

Immediately before seeding, restore soil to proper grade. Do not seed when ground is muddy frozen, snow covered or in an unsatisfactory condition for seeding.  If special conditions exist that may warrant a variance in the above seeding dates or conditions, submit a written request to the Contracting Officer stating the special conditions and proposed variance.  Apply seed within twenty-four hours after seedbed preparation. Sow seed by approved sowing equipment. Sow one-half the seed in one direction, and sow remainder at right angles to the first sowing.

3.2.2   Seed Application Method

Seeding method shall be broadcasted and drop seeding.

3.2.2.1   Broadcast and Drop Seeding

Seed shall be uniformly broadcast at the rate specified.  Use broadcast or drop seeders. Sow one-half the seed in one direction, and sow remainder at right angles to the first sowing.  Cover seed uniformly to a maximum depth of 1/4 inch in clay soils and 1/2 inch in sandy soils by means of spike-tooth harrow, cultipacker, raking or other approved devices.

3.2.3   Mulching

3.2.3.1   Hay or Straw Mulch

Hay or straw mulch shall be spread uniformly at the rate of 2 tons per acre.  Mulch shall be spread by hand, blower-type mulch spreader, or other approved method.  Mulching shall be started on the windward side of relatively flat areas or on the upper part of steep slopes, and continued uniformly until the area is covered.  The mulch shall not be bunched or clumped.  Sunlight shall not be completely excluded from penetrating to the ground surface.  All areas installed with seed shall be mulched on the same day as the seeding.  Mulch shall be anchored immediately following spreading.

3.2.3.2   Mechanical Anchor

Mechanical anchor shall be a V-type-wheel land packer; a scalloped-disk land packer designed to force mulch into the soil surface; or other suitable equipment.

3.2.3.3   Asphalt Adhesive Tackifier

Asphalt adhesive tackifier shall be sprayed at a rate between 10 to 13 gallons per 1000 square feet.  Sunlight shall not be completely excluded from penetrating to the ground surface.

3.2.3.4   Non-Asphaltic Tackifier

Hydrophilic colloid shall be applied at the rate recommended by the manufacturer, using hydraulic equipment suitable for thoroughly mixing with water.  A uniform mixture shall be applied over the area.

3.2.3.5   Asphalt Adhesive Coated Mulch

Hay or straw mulch may be spread simultaneously with asphalt adhesive applied at a rate between 10 to 13 gallons per 1000 square feet, using power mulch equipment which shall be equipped with suitable asphalt pump and nozzle.  The adhesive-coated mulch shall be applied evenly over the surface.  Sunlight shall not be completely excluded from penetrating to the ground surface.

3.2.4   Rolling

Immediately after seeding, firm entire area except for slopes in excess of 3 to 1 with a roller not exceeding 90 pounds for each foot of roller width.

3.2.5   Watering

Start watering areas seeded as required by temperature and wind conditions.   Apply water at a rate sufficient to insure thorough wetting of soil to a depth of 2 inches without run off.  During the germination process, seed is to be kept actively growing and not allowed to dry out.

3.3   PROTECTION OF TURF AREAS

Immediately after turfing, protect area against traffic and other use.

3.4   RESTORATION

Restore to original condition existing turf areas which have been damaged during turf installation operations at the Contractor's expense.  Keep clean at all times at least one paved pedestrian access route and one paved vehicular access route to each building.  Clean other paving when work in adjacent areas is complete.

-- End of Section --
SECTION 33 52 10

SERVICE PIPING, FUEL SYSTEMS

PART 1   GENERAL

1.1   SUMMARY

This section defines the requirements for pipe, piping components, and valves as related to fuel distribution systems (non-aviation type).  Provide the entire fuel distribution system as a complete and fully operational system.  Size, select, construct, and install equipment and system components to operate together as a complete system.  Substitutions of functions specified herein will not be acceptable.  Coordinate the work of the system manufacturer's service personnel during construction, testing, calibration, and acceptance of the system.  Design equipment and piping specified herein to handle a working pressure of 275 psig at 100 degrees F.  Equipment specified herein must be compatible with the fuel to be handled.  The work shall tie to an existing fueling system and be coordinated and integrated to form a complete and usable system.

1.1.1   Related Sections

1.1.1.1   Welding

Welding activities for pipe and piping components must be in accordance with manufacturer's written requirements.

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.

AMERICAN PETROLEUM INSTITUTE (API)

API RP 1110
(2013) Pressure Testing of Steel Pipelines for the Transportation of Gas, Petroleum Gas, Hazardous Liquids, Highly Volatile Liquids or Carbon Dioxide

API RP 2003
(2008; 7th Ed) Protection Against Ignitions Arising out of Static, Lightning, and Stray Currents

API RP 540
(1999; R 2004) Electrical Installations in Petroleum Processing Plants

API Spec 5L
(2012; ERTA 2015) Specification for Line Pipe

API Spec 6D
(2014; Errata 1-2 2014; Errata 3-6 2015; ADD 1 2015; ADD 2 2016; Errata 7 2016; Errata 8 2016) Specification for Pipeline Valves

API Spec 6FA
(1999; R 2006; Errata 2006; Errata 2008; R 2011) Specification for Fire Test for Valves

ASME INTERNATIONAL (ASME)

ASME B1.1
(2003; R 2008) Unified Inch Screw Threads (UN and UNR Thread Form)

ASME B16.11
(2011) Forged Fittings, Socket-Welding and Threaded

ASME B16.21
(2011) Nonmetallic Flat Gaskets for Pipe Flanges

ASME B16.34
(2017) Valves - Flanged, Threaded and Welding End

ASME B16.39
(2014) Standard for Malleable Iron Threaded Pipe Unions; Classes 150, 250, and 300

ASME B16.5
(2017) Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24 Metric/Inch Standard

ASME B16.9
(2012) Standard for Factory-Made Wrought Steel Buttwelding Fittings

ASME B18.2.1
(2012; Errata 2013) Square and Hex Bolts and Screws (Inch Series)

ASME B18.2.2
(2010) Nuts for General Applications: Machine Screw Nuts, Hex, Square, Hex Flange, and Coupling Nuts (Inch Series)

ASME B31.3
(2014) Process Piping

ASME BPVC SEC VIII D1
(2015) BPVC Section VIII-Rules for Construction of Pressure Vessels Division 1

ASTM INTERNATIONAL (ASTM)

ASTM A182/A182M
(2016a) Standard Specification for Forged or Rolled Alloy-Steel Pipe Flanges, Forged Fittings, and Valves and Parts for High-Temperature Service

ASTM A193/A193M
(2016) Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High-Temperature Service and Other Special Purpose Applications

ASTM A194/A194M
(2016) Standard Specification for Carbon and Alloy Steel Nuts for Bolts for High-Pressure or High-Temperature Service, or Both

ASTM A216/A216M
(2016) Standard Specification for Steel Castings, Carbon, Suitable for Fusion Welding, for High-Temperature Service

ASTM A269/A269M
(2015a) Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing for General Service

ASTM A312/A312M
(2016a) Standard Specification for Seamless, Welded, and Heavily Cold Worked Austenitic Stainless Steel Pipes

ASTM A358/A358M
(2014a) Standard Specification for Electric-Fusion-Welded Austenitic Chromium-Nickel Stainless Steel Pipe for High-Temperature Service and General Applications

ASTM A36/A36M
(2014) Standard Specification for Carbon Structural Steel

ASTM A403/A403M
(2016) Standard Specification for Wrought Austenitic Stainless Steel Piping Fittings

ASTM A436
(1984; R 2011) Standard Specification for Austenitic Gray Iron Castings

ASTM A733
(2013) Standard Specification for Welded and Seamless Carbon Steel and Austenitic Stainless Steel Pipe Nipples

ASTM A743/A743M
(2013a; E 2014) Standard Specification for Castings, Iron-Chromium, Iron-Chromium-Nickel, Corrosion Resistant, for General Application

ASTM B117
(2016) Standard Practice for Operating Salt Spray (Fog) Apparatus

ASTM B687
(1999; R 2016) Standard Specification for Brass, Copper, and Chromium-Plated Pipe Nipples

ASTM D229
(2013) Rigid Sheet and Plate Materials Used for Electrical Insulation

ASTM D5677
(2016) Standard Specification for Fiberglass (Glass-Fiber-Reinforced Thermosetting-Resin) Pipe and Pipe Fittings, Adhesive Bonded Joint Type, for Aviation Jet Turbine Fuel Lines

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE 1100
(2005) Emerald Book IEEE Recommended Practice for Powering and Grounding Electronic Equipment

IEEE 142
(2007; Errata 2014) Recommended Practice for Grounding of Industrial and Commercial Power Systems - IEEE Green Book

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS INDUSTRY (MSS)

MSS SP-58
(1993; Reaffirmed 2010) Pipe Hangers and Supports - Materials, Design and Manufacture, Selection, Application, and Installation

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 30
(2015) Flammable and Combustible Liquids Code

NFPA 70
(2017) National Electrical Code

NFPA 77
(2014) Recommended Practice on Static Electricity

NFPA 780
(2017) Standard for the Installation of Lightning Protection Systems

SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC PA 1
(2000; E 2004) Shop, Field, and Maintenance Painting of Steel

SOCIETY OF AUTOMOTIVE ENGINEERS INTERNATIONAL (SAE)

SAE J514
(2012) Hydraulic Tube Fittings

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for information only.  When used, a designation following the "G" designation identifies the office that will review the submittal for the Government.  Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

System Layout; G

Grounding and Bonding

Pipe Hangers and Supports

SD-03 Product Data

Stainless Steel Pipe

Exterior Containment Piping System; G

Ball Valve

Containment Sump; G

SD-06 Test Reports

Preliminary Pneumatic Test

Final Pneumatic Test; G

Hydrostatic Test; G

Exterior Containment Piping Tests; G

SD-07 Certificates

Contractor Qualifications; G

Licensed Personnel

Demonstrations

SD-10 Operation and Maintenance Data

Ball Valve; G

1.4   QUALITY ASSURANCE

1.4.1   Contractor Qualifications

Each installation Contractor must have successfully completed at least 3 projects of the same scope and the same size, or larger, within the last 6 years; demonstrate specific installation experience in regard to the specific system installation to be performed; have taken, if applicable, manufacturer's training courses on the installation of piping; and meet the licensing requirements in the state.  For FRP pipe installation, certification by the FRP manufacturer as a qualified installer of their products is required.  Submit a letter listing prior projects, the date of construction, a point of contact for each prior project, the scope of work of each prior project, and a detailed list of work performed providing in the letter evidence of prior manufacturer's training and state licensing.

1.4.2   Regulatory Requirements

1.4.2.1   Licensed Personnel

Pipe installers must be licensed/certified by the state when the state requires licensed installers.

1.5   DELIVERY, STORAGE, AND HANDLING

Handle, store, and protect equipment and materials to prevent damage before and during installation in accordance with the manufacturer's recommendations, and as approved by the Contracting Officer.  Replace damaged or defective items.

1.6   PROJECT/SITE CONDITIONS

Fuel required for the testing, flushing and cleaning efforts, as specified in this section, will be provided and delivered by the Contracting Officer’s Representative.  Do not flush, clean, or test any system with fuel or liquid not intended for final system operation.  Fuel used in the system will remain the property of the Government.  Fuel shortages not attributable to normal handling losses must be reimbursed to the Government.

PART 2   PRODUCTS

2.1   MATERIALS AND EQUIPMENT

Provide a system layout drawing that details: piping, sumps, detection, and dispenser locations prior to ordering materials.

Internal parts and components of equipment, piping, piping components, and valves that could be exposed to fuel during system operation must not be constructed of zinc coated (galvanized) metal, brass, bronze, or other copper bearing alloys.  Do not install cast iron bodied valves in piping systems that could be exposed to fuel during system operation.

2.1.1   Standard Products

Provide materials and equipment that are standard products of a manufacturer regularly engaged in the manufacturing of such products; that are of a similar material, design and workmanship; and that have been in satisfactory commercial or industrial use for a minimum 2 years prior to bid opening.  The 2-year period must include applications of the equipment and materials under similar circumstances and of similar size.  Materials and equipment must have been for sale on the commercial market through advertisements, manufacturers' catalogs, or brochures during the 2-year period.  Available products shall be selected from the state of Florida's pre-qualified products list.

2.1.2   Nameplates

Attach nameplates to all equipment, sumps, and valves defined herein.  List on each nameplate the manufacturer's name, address, component type or style, model or serial number, catalog number, capacity or size, and the system that is controlled.  Construct plates of stainless steel.  Install nameplates in prominent locations with nonferrous screws, nonferrous bolts, or permanent adhesive.  Minimum size of nameplates must be 1 by 2.5 inches.  Lettering must be the normal block style with a minimum 0.25-inch height.  Accurately align all lettering on nameplates.

2.2   ELECTRICAL COMPONENTS

2.2.1   General

Reinstall controllers, integral disconnects, contactors, controls, and control wiring with their respective pieces of equipment, except controllers indicated as part of motor control centers.  Provide switches and devices necessary for controlling and protecting electrical equipment.  Provide motor starters complete with thermal overload protection and other necessary appurtenances.  Controllers and contactors must have a maximum of 120-volt control circuits and must have auxiliary contacts for use with the controls provided.  For packaged equipment, the manufacturer must provide controllers including the required monitors and timed restart.

2.2.2   Grounding and Bonding

Grounding and bonding shall be in accordance with NFPA 70, NFPA 77, NFPA 780, API RP 540, API RP 2003, IEEE 142, and IEEE 1100.  Provide jumpers to overcome the insulating effects of gaskets, paints, or nonmetallic components.

2.3   FLANGED END CONNECTIONS

2.3.1   Flanges

Provide flanged end connections on equipment, fittings, piping, piping components, adapters, couplers, and valves that conform to ASME B16.5, Class 150.

2.3.1.1   Stainless Steel

Stainless steel flanges shall conform to ASTM A182/A182M, Grade F304 or F304L, forged type.

2.3.2   Flange Gaskets, Non-Isolating

Provide flange gaskets that are 1/8-inch thick and that conform to ASME B16.21, raised-face type unless otherwise indicated.  Gaskets shall be constructed of Buna-N.

2.3.3   Flange Gaskets, Electrically Isolating

Flange gaskets shall conform to ASTM D229 and shall provide an electrical insulating material of 1000 ohms minimum resistance.  Provide gasket material that is chemically compatible with the fuel to be handled.  Provide gaskets that are the full face type.  Provide flanges that have a full surface 0.03-inch thick, spiral-wound mylar insulating sleeves between the bolts and the holes in the flanges.  Bolts may have reduced shanks of a diameter not less than the diameter at the root of the threads.  Provide high-strength 1/8-inch thick phenolic insulating washers next to the flanges with flat circular stainless steel washers over the insulating washers and under bolt heads and nuts.  Provide bolts long enough to compensate for the insulating gaskets and stainless steel washers.

2.3.4   Flange Protectors

Protectors shall protect the bolts, studs, nuts, and gaskets of a flanged end connection from corrosion or damage due to exposure to the environment.  Protectors shall be weather and ultraviolet (UV) resistant.  Protectors shall allow for quick and easy removal and re-installation by maintenance personnel.

2.3.5   Flange Bolts, Nuts, and Washers

Bolts and nuts for pipe flanges, flanged fittings, valves and accessories shall conform to ASME B18.2.1 and ASME B18.2.2, except as otherwise specified.  Bolts shall be regular hexagonal type.  Bolts shall be threaded in accordance with ASME B1.1, Class 2A fit, Coarse Thread Series, for sizes 1 inch and smaller and Eight-Pitch Thread Series for sizes larger than 1 inch.  Nuts shall be the hexagonal, heavy series type.  Nuts shall be threaded in accordance with ASME B1.1, Class 2B fit, Coarse Thread Series for sizes 1-inch and smaller and Eight-Pitch Thread Series for sizes larger than  1 inch.  Bolts shall be of sufficient length to obtain full bearing on the nuts and shall project no more than two full threads beyond the nuts with the bolts tightened to the required torque.

2.3.5.1   Stainless Steel Materials

Bolts shall conform to ASTM A193/A193M, Class 2, Grade 8.  Nuts shall conform ASTM A194/A194M, Grade 8.  Washers shall conform to ASTM A436, flat circular of the same material as the bolt.

2.4   PIPE

Pipe shall be fibercast red thread IIA compatible. Pipe shall meet the material, fabrication and operating requirements of ASME B31.3, except as modified herein.

2.4.1   Stainless Steel Pipe

Provide stainless steel pipe that complies with one of the following:

a.  Pipe shall conform to ASTM A312/A312M, Type TP304L, seamless only.  Pipe smaller than 8-inches shall be Schedule 40S.  Pipe 8 inches or larger shall be Schedule 10S.

b.  Pipe shall conform to ASTM A358/A358M, Grade 304L, Class 1 or 3, longitudinally welded.  Radiographically inspect 100 percent of factory longitudinal welds in accordance with ASME BPVC SEC VIII D1.  Minimum pipe wall thickness shall be 0.25 inch for pipe 12 inches and smaller; 0.312 inch for pipe larger than 12 inches.

c.  Shall provide a minimum operating pressure of 250 psi.

2.4.1.1   Fittings (2-1/2 in) and Larger

Provide buttwelded type fittings that complies with one of the following:

a.  Stainless steel conforming to ASTM A403/A403M, Class WP-S, Grade WP 304L, seamless only and ASME B16.9 of the same thickness as the adjoining pipe.

b.  Stainless steel conforming to ASTM A403/A403M, Class WP-XX, Grade WP 304L, of wall thickness as indicated.  Do not fabricate starting material by the fusion welding process without addition of filler metal.  Forming will not be allowed using fusion welding process without addition of filler metal.  Radiographically inspect all factory longitudinal welds in accordance with ASME BPVC SEC VIII D1.

2.4.1.2   Fittings (2 in) and Smaller

Socket welded type fittings, unless indicated otherwise, shall conform to ASME B16.11.  Fitting materials shall be stainless steel that conforms to ASTM A182/A182M, Type F304L.

2.4.1.3   Control Piping

Piping shall be seamless, fully annealed stainless steel tubing conforming to ASTM A269/A269M, Grade TP316, with a hardness number not exceeding 80 HRB.  For ½-inch tubing, provide a minimum 0.049 inch tubing wall thickness.

2.4.1.4   Control Piping Fittings

Fittings shall be the flareless, Type 316 stainless steel type conforming to SAE J514.

2.4.2   Exterior Containment Piping System

Shall have a 50 psi minimum operating rating.  Piping system shall be the factory fabricated, schedule 10 A135 carbon steel with fiberglass reinforced plastic cladding (100 mils, min) that conforms to ASME B31.3 and NFPA 30.  Product pipe shall be as indicated on the drawings and as specified herein.  The exterior containment pipe cladding shall be fiberglass reinforced plastic (FRP) that conforms to ASTM D5677 except as modified herein.  Containment pipe shall be chemically compatible with the type of fuel to be handled, be non-corrosive, dielectric, non-biodegradable, and resistant to attack from microbial growth.  Containment piping shall be capable of withstanding a minimum 5 psi air pressure.  Containment piping and supports shall be designed to allow for drainage of liquids.  Containment piping shall allow for complete inspection of the product piping before the containment piping is sealed.

Containment piping shall be evenly separated from the product piping with pipe supports that are designed based on pipe size, pipe and fuel weight, and operating conditions.  Pipe supports shall be constructed of stainless steel.  Design supports so that no point loading occurs on the primary or exterior pipe.  Supports shall be permanently attached to the product pipe either by tack welding or by an adhesive.  Supports shall be designed and installed to allow for pipe movement of both the product piping and the exterior containment piping without causing damage to either.

2.5   PIPING COMPONENTS

Provide piping components that meet the material, fabrication and operating requirements of ASME B31.3, except as modified herein.  Pressure design class for piping components shall be Class 150 as defined in ASME B16.5.

2.5.1   Welded Nipples

Nipples shall conform to ASTM A733 or ASTM B687 and be constructed of the same material as the connecting pipe.

2.5.2   Steel Couplings

Couplings shall conform to API Spec 5L, seamless, extra heavy, wrought steel with recessed ends.

2.5.3   Threaded Unions

Unions shall conform to ASME B16.39, Class 150.  Unions materials shall conform to ASTM A312/A312M, Grade 304 or 316.  Dielectric unions shall conform to dimensional, strength, and pressure requirements of ASME B16.39, Class 150.  Steel parts shall be galvanized or plated.  Union shall have a water-impervious insulation barrier capable of limiting galvanic current to one percent of the short-circuit current in a corresponding bimetallic joint.  When dry, union shall be able to withstand a 600-volt breakdown test.

2.5.4   Joint Compound

Joint compounds shall be resistant to water and be suitable for use with fuel containing 40 percent aromatics.

2.5.5   Flexible Pipe Connector

Connector shall be the flexible, close pitch, metal hose type that is constructed with exterior annular corrugations and provided with a single layer of braided wire sheath covering.  Connectors shall be constructed entirely of stainless steel and be rated for the system working pressure and temperature.

2.5.6   Pipe Hangers and Supports

Hangers and supports shall be the adjustable type conforming to MSS SP-58, except as modified herein.  Provide hot-dipped galvanized finish on rods, nuts, bolts, washers, hangers, and supports.  Provide Type 316 stainless steel nuts, bolts, washers, and screws when located under a pier.  Provide miscellaneous metal that conforms to ASTM A36/A36M, standard mill finished structural steel shapes, hot-dipped galvanized.

2.6   GENERAL VALVES

Provide valves that meet the material, fabrication and operating requirements of ASME B31.3, except as modified herein.  Valves shall have flanged end connections and conform to ASME B16.34, Class 150 except as modified herein.  Provide stainless steel stem and trim for each valve.  Valves shall have a weatherproof housing.  Seats, body seals, and stem seals shall be Viton or Buna-N.

a.  Stainless Steel Piping.  Provide valves with bodies, bonnets, and covers constructed of stainless steel conforming to ASTM A743/A743M, Type 304 or 316; or cast steel conforming to ASTM A216/A216M, Grade WCB internally plated with nickel or internally electrodeless nickel plated.

2.6.1   Ball Valve

Valve shall be the non-lubricated, double seated, ball type that conforms to API Spec 6D.  Valve shall meet the fire test requirements of API Spec 6FA.  Valve shall operate from fully open to fully closed with 90 degrees rotation of the ball.  Valve shall be capable of 2-way shutoff.  Valve ball shall be constructed of stainless steel.  For valves 2 inches and larger, provide full bore type.  Valves smaller than 2 inches shall have one piece bodies and shall have a minimum bore not less than 55 percent of the internal cross sectional area of a pipe of the same nominal diameter.  Balls shall be provided with trunnion type support bearings for valves 14 inches and larger.  Provide valves with worm gear operators, except valves 6 inches and smaller may be lever operated with a minimum 10 adjustable positions between fully opened and fully closed.

2.7   CONTAINMENT SUMP

Sump shall be constructed of stainless steel with minimum 12 ga. thickness that is chemically compatible with the fuels to be handled.  Do not connect sump in any way to the manway cover.  Cap the top of each containment sump with a watertight access cover.  Construct cover of the same material as the sump.  Cover shall have a minimum diameter of 22 inches.  Cover shall be rated for foot traffic and easily removable.

a.  Rainfall drainage shall not drain into a sump.  Sump shall be capable of withstanding underground burial loads to be encountered.  Container shall have a minimum 5 gal fuel storage capacity.  Container shall not contain any type of drain.

b.  The sides of a containment sump shall allow the penetration of carrier pipes, exterior containment pipes, conduits, and vapor pipes as required.  Boot or seal penetrations in the containment sump sides to ensure that liquid will not escape from the sump in the event that the liquid level within the sump rises above the pipe penetration.  Provide boots and seals that are chemically compatible with the fuel to be handled and that are water resistant to the influx of ground water.  Boots and seals shall be designed and installed to accommodate the anticipated amount of thermal expansion and contraction in the piping system.

2.8   ACCESSORIES

2.8.1   Pipe Sleeves

Provided sleeves constructed of hot-dipped galvanized steel, ductile iron, or cast-iron pipe.

2.9   FINISHES

Ship, store, and handle coating materials as well as apply and cure coatings in accordance with SSPC PA 1.

2.9.1   Exterior Coating, Aboveground Piping

Coat the exterior of aboveground steel piping, flanges, fittings, nuts, bolts, washers, valves, and piping components, as defined in this specification, in accordance with fabricator's written instructions.

2.9.2   New Equipment and Components

2.9.2.1   Factory Coating

Unless otherwise specified, provide equipment and components fabricated from ferrous metal with the manufacturer's standard factory finish.  Each factory finish shall withstand 500 hours exposure to the salt spray test specified in ASTM B117.  For test acceptance, the test specimen shall show no signs of blistering, wrinkling, cracking, or loss of adhesion and no sign of rust creepage beyond 1/8 inch on either side of the scratch mark immediately after completion of the test.  For equipment and component surfaces subject to temperatures above 120 degrees F, the factory coating shall be appropriately designed for the temperature service.

2.9.2.2   Field Painting

Painting required for surfaces not otherwise specified shall be field painted as required by the written instructions of the fabricator.  Do not paint stainless steel and aluminum surfaces.  Do not coat equipment or components provided with a complete factory coating.  Prior to any field painting, clean surfaces to remove dust, dirt, rust, oil, and grease.

PART 3   EXECUTION

3.1   INSTALLATION

Installation, workmanship, fabrication, assembly, erection, examination, inspection, and testing shall be in accordance with ASME B31.3 and NFPA 30, except as modified herein.  Safety rules as specified in NFPA 30 shall be strictly observed.  Never direct bury threaded connections, socket welded connections, unions, flanges, valves, air vents, or drains.  Install all work so that parts requiring periodic inspection, operation, maintenance, and repair are readily accessible.

3.1.1   Piping

3.1.1.1   General

Thoroughly clean pipe of all scale and foreign matter before the piping is assembled.  Cut pipe accurately to measurements established at the jobsite, and worked into place without springing or forcing.  Cut pipe square and have burrs removed by reaming.  Install pipe to permit free expansion and contraction without causing damage to the building structure, pipe, joints, or hangers.  Cutting or other weakening of the building structure to facilitate piping installation will not be permitted without written approval.

a.  Use reducing fittings for changes in pipe sizes.  Install equipment and piping into space allotted and allow adequate acceptable clearances for installation, replacement, entry, servicing, and maintenance.  Provide electric isolation fittings between dissimilar metals.  Install piping straight and true to bear evenly on supports.  Piping shall be free of traps, shall not be embedded in concrete pavement, and shall drain as indicated.  Make changes in direction with fittings, except that bending of pipe 4 inches and smaller will be permitted, provided a pipe bender is used and wide sweep bends are formed.  Mitering or notching pipe or other similar construction to form elbows or tees will not be permitted.

b.  The centerline radius of bends shall not be less than 6 diameters of the pipe.  Bent pipe showing kinks, wrinkles, flattening, or other malformations will not be accepted.  When work is not in progress, securely close open ends of pipe and fittings with an expandable pipe plug so that water, earth, or other substances cannot enter the pipe or fittings.  For belowground piping, the full length of each pipe shall rest solidly on the underlying pipe bed.

3.1.1.2   Exterior Containment Piping System

Install exterior containment piping in accordance with manufacturer's instructions.  Do not assemble joints in an exterior containment piping system until the successful completion of the tests defined in paragraph FIELD QUALITY CONTROLS.

3.1.1.3   Welded Connections

Unless otherwise indicated on the drawings, pipe joints shall be welded.  Construct branch connections with welding tees or forged welding branch outlets.  Do not weld stainless steel pipe to carbon steel pipe.

3.1.1.4   Threaded End Connections

Provide threaded end connections only on piping 2 inches in nominal size or smaller and only where indicated on the drawings.  Provide threaded connections with PTFE tape or equivalent thread-joint compound applied to the male threads only.  Not more than three threads shall show after the joint is tightened.

3.1.1.5   Existing Piping Systems

Drain existing pipe and remove all flammable vapors prior to making connections.  No interruptions or isolation of an existing fuel handling service or system shall be performed unless the actions are approved by the Contracting Officer.  Perform initial cutting of existing fuel pipe with a multiwheel pipe cutter, using a nonflammable lubricant.  After cut is made, seal interior of piping with a gas barrier plug.  Purge interior of piping with carbon dioxide or nitrogen prior to performing any welding process.

3.1.2   Bolted Connections

For each bolted connection of stainless steel components (e.g., pipes, piping components, valves, and equipment) use stainless steel bolts or studs, nuts, and washers.  For each bolted connection of carbon steel components, use carbon steel bolts or studs, nuts, and washers.  Extend bolts, or studs, no less than two full threads beyond their corresponding nut when tightened to the required torque.  Prior to installing nuts, apply a compatible anti-seize compound to the male threads.

3.1.3   Flanges and Unions

Except where threaded end connections and/or unions are indicated, provide flanged joints in each line immediately preceding the connection to a piece of equipment or material requiring maintenance such as pumps, general valves, control valves, strainers, and other similar items and as indicated.  Assemble flanged joints square and tight with matched flanges, gaskets, and bolts.  Use flanged connections between FRP pipe and metal pipe with the metal pipe anchored within 5 ft of the connection.  For flanges, provide washers under each bolt head and nut.  Torque wrenches shall be used to tighten all flange bolts to the torque recommended by the gasket manufacturer.  Tightening pattern shall be as recommended by the gasket manufacturer.  Use anti-seize compound on threads for stainless steel bolts.

3.1.4   Flange Protectors

Provide flange protectors on each flanged end connection, including valves and equipment.

3.1.5   Valves

Install isolation plug or ball valves on each side of each piece of equipment, at the midpoint of looped mains, and at any other points indicated or required for draining, isolating, or sectionalizing purpose.  Install valves with stems vertically up unless otherwise indicated.  Provide individual supports and anchors for each valve.

3.2   PIPE HANGERS AND SUPPORTS

Install hangers with a maximum spacing as defined in Table 1 below, except where indicated otherwise.  In addition to meeting the requirements of Table 1, provide additional hangers and supports where concentrated piping loads exist (e.g., valves).

	Table 1.  Maximum Hanger Spacing

	Nominal Pipe Size (Inches)
	One and Under
	1.5
	2
	3
	4
	6
	8
	10
	12

	Maximum Hanger Spacing (ft)
	7
	9
	10
	12
	14
	17
	19
	22
	23


3.3   FIELD QUALITY CONTROLS

3.3.1   System Commissioning

System commissioning shall be performed to the satisfaction of the USCG showing that reinstallation provides a complete and usable system.  Commissioning shall show that the existing system has been integrated with the new components to form a complete and useable system.

3.3.2   Tests

Furnish labor, materials, equipment, electricity, repairs, and retesting necessary for any of the tests required herein.  Perform piping test in accordance with the applicable requirements of ASME B31.3 except as modified herein.  To facilitate the tests, various sections of the piping system may be isolated and tested separately.  Where piping sections terminate at flanged valve points, close the line by means of blind flanges in lieu of relying on the valve.  Provide tapped flanges to allow a direct connection between the piping and the air compressor and/or pressurizing pump.  Use tapped flanges for gauge connections.  Taps in the permanent line will not be permitted.  Gauges will be subject to testing and approval.  Provide provisions to prevent displacement of the piping during testing.  Keep personnel clear of the piping during pneumatic testing.  Only authorized personnel shall be permitted in the area during pneumatic and hydrostatic testing.  Isolate equipment such as pumps, tanks and meters from the piping system during the testing.  Do not exceed the pressure rating of any component in the piping system during the testing.  Following satisfactory completion of each test, relieve the test pressure and seal the pipe immediately.  Piping to be installed underground shall not receive field applied exterior coatings at the joints or be covered by backfill until the piping has passed the final pneumatic tests described herein.

3.3.2.1   Preliminary Pneumatic Test

Apply a 25 psig pneumatic test to product piping.  Maintain the pressure while soapsuds or equivalent materials are applied to the exterior of the piping.  While applying the soapsuds, visually inspect the entire run of piping, including the bottom surfaces, for leaks (bubble formations).  If leaks are discovered, repair the leaks accordingly and retest.

3.3.2.2   Final Pneumatic Test

Following the preliminary pneumatic test, apply a 50 psig pneumatic test to all product piping and hold for a period not less than 2 hours.  During the test period, there shall be no drop in pressure in the pipe greater than that allowed for thermal expansion and contraction.  Disconnect the pressure source during the final test period.  If leaks are discovered, repair the leaks accordingly and retest.

3.3.2.3   Hydrostatic Test

Hydrostatically test product piping with the fuel to be handled to the lesser of 1-1/2 times operating pressure or  275 psig in accordance with API RP 1110.  Maintain the pressure within the piping for 4 hours with no leakage or reduction in gauge pressure.  If leaks are discovered, repair the leaks accordingly and retest.

3.3.2.4   Exterior Containment Piping Tests

Apply a minimum pneumatic pressure of 5 psig to the exterior containment piping.  Maintain the pressure for at least 1 hour while soapsuds or equivalent materials are applied to the exterior of the piping.  While applying the soapsuds, visually inspect the entire run of piping, including the bottom surfaces, for leaks (bubble formations).  Repair leaks discovered in accordance with manufacturer's instructions and retest.  Perform testing in compliance with the manufacturer's published installation instructions.

3.4   SYSTEM PERFORMANCE TESTS

Verify piping is clear of debris and that dispensing units are operational and performs as designed.

3.5   DEMONSTRATIONS

Conduct a training session for designated Government personnel in the operation and maintenance procedures related to the equipment/systems specified herein.  Include pertinent safety operational procedures in the session as well as physical demonstrations of the routine maintenance operations.  Furnish instructors who are familiar with the installation/equipment/systems, both operational and practical theories, and associated routine maintenance procedures.  The training session shall consist of a total of 8 hours of normal working time and shall start after the system is functionally completed, but prior to final system acceptance.  Submit a letter, at least 14 working days prior to the proposed training date, scheduling a proposed date for conducting the onsite training.

-- End of Section --
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