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Section 01100
Advertisement for Bids

Re:  Wastewater Treatment Plant Improvements
Town of Culpeper, Virginia

Sealed bids on the referenced project will be received by the Director of Public Services
at the Public Works Building, 15038 Service Lane, Culpeper, VA 22701 until 2:00 P.M.,
local prevailing time, Thursday, July 14, 2022, and then publicly opened.

Bids may be withdrawn using the procedure set forth in Virginia Code § 2.2-4330(B)(2).

The project will consist of construction of the following work:
® Conversion of two existing 0.42-MG anaerobic digesters to aerobic digesters
® Conversion of two existing 0.308-MG secondary clarifiers to aerobic digesters
* Electrical and mechanical equipment improvements for existing Digester Control
Building
® Demolition of RAS Pump Station No. 1 Building
® Demolition of existing digester gas collection system and associated boilers
® New septage receiving station and holding tank
® New influent parshall flume
® New mechanical screens and screening compactors in the headworks facility
® New primary clarifier splitter box

* Demolition of existing centrifuge and installation of new Owner-furnished
centrifuge, polymer feed systems, and centrifuge control panel

® New digester primary sludge feed pumps

" New septage pumps

® New centrifuge feed pumps

® Drain pump station improvements

® Roof replacement for Building Nos. 12 and 13
* Electrical improvements

* Modifications to existing SCADA system

® Associated site improvements and related incidental work
The Town will award the contract on a lump sum base bid.

Bid documents consisting of project manual and drawings are open to the public for
inspection at the following locations:

®" Owner: Town of Culpeper, Public Works Building, 15038 Service Lane,
Culpeper, VA 22701

® Engineer: WW Associates, Inc., 968 Olympia Drive, Suite 1, Charlottesville, VA
22911; Telephone: 434-984-2700
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= WW Associates, Inc., 110 Vista Centre Drive, Suite 1, Forest, VA 24551,
Telephone: 434-316-6080

= Valley Construction News, 426 West Campbell Avenue, Roanoke, VA 24016
® Dodge Construction Network, www.construction.com, 877-784-9556

® eVA - Virginia’s eProcurement Marketplace, https://eva.virginia.gov/

A pre-bid conference will be held at 10:00 A.M. on Wednesday, June 15, 2022 at the
Public Works Building, 15038 Service Lane, Culpeper, VA 22701.

Bid documents in PDF format may be obtained from WW Associates, Inc. at no charge.
Bidder must include contact person, email address to receive bid documents, business
address and telephone number.

Bid Security: Bids shall be accompanied by a certified check or an acceptable bid bond
in the amount of 5 percent of the base bid.

Bidders must be licensed as Contractors in the Commonwealth of Virginia in accordance
with Title 54.1, Chapter 11 of the Code of Virginia (1950) as amended.

The Owner reserves the right to reject any Bid for failure to comply with all requirements
of this Notice or any of the Contract Documents; however, it may waive any minor
defects or informalities at its sole and unfettered discretion. The Owner further reserves
the right to reject any and all Bids or to Award the contract which in its judgment is in the
best interest of the Owner.

End of Advertisement
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3.2

Section 01200
Instructions to Bidders

General: To be valid for consideration, bids must be completed and submitted in
accordance with these instructions to bidders.

The Contractor is advised to refer to Section 01600 — Standard Contract Forms for
contract documents required for this project.

A pre-bid conference will be held at 10:00 A.M. on Wednesday, June 15, 2022 at
the Public Works Building, 15038 Service Lane, Culpeper, VA 22701.

All procurement activities involving the expenditure of Federal funds must be
conducted in compliance with the Procurement Standards codified in 2 C.F.R. §
200.317 through § 200-326 unless otherwise directed in writing by the Federal
agency or state pass-through agency that awarded the funds. The Town of Culpeper
will follow all applicable local, state, and Federal procurement requirements when
expending Federal funds. Should the Town of Culpeper have more stringent
requirements, the most restrictive requirement shall apply so long as it is consistent
with state and Federal law.

Qualification of Bidders

Contractor Qualifications: The prime Contractor for this project shall represent at
least 5 years of experience working in at least five (5) municipal wastewater
treatment plants of similar design, to the satisfaction of the Engineer, to be
considered qualified to construct this project. The Contractor shall submit, with the
bid, a list of similar installations with references, to be considered a qualified bidder.

Each bidder must be prepared to submit within 5 calendar days of the Owner’s
request written evidence of his qualifications for the project, including financial
data, previous experience, and evidence of authority to conduct business in the
jurisdiction where the project is located.

Examination of Bid Documents and Site

Before submitting bids, each bidder must examine bid documents thoroughly;
familiarize himself with federal, state and local laws, ordinances, rules, and
regulations affecting the work; and correlate his observations with the requirements
of the bid documents.

Bidders are requested and expected to visit the site of the project to alert themselves
to local and special conditions, which may be encountered during construction of
the project. Failure to make such investigations shall not relieve the successful
bidder from performing and completing the work in accordance with the contract
documents.

Interpretations
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4.1 All questions concerning this project shall be directed to WW Associates, Inc.
E-Mail: hwhite@wwassociates.net. Herbert F. White 111, P.E. is the point of
contact. No oral interpretations of the bid documents will be made to any bidder.
To be given consideration, requests for interpretations must be received in time to
allow preparation of written response at least 5 days prior for receipt of bids.
Interpretations will be written in the form of written addenda to the bid documents
and mailed to all parties recorded by WW Associates as having received bid
documents, prior to scheduled receipt of bids. Only interpretations by formal written
addenda will be binding.

5 Bid Submission

5.1 Submit one copy of the bid using forms furnished by WW Associates, Inc. and fill
in all blank spaces on the form. Repeat notation “Contractor’s Current Virginia
License No. ” on outside of inner envelope containing bid and bid
security, and place this envelope within another envelope addressed to:

5.1.1 Mr. James E. Hoy, III, P.E.
Director of Public Services
Town of Culpeper
Public Works Building
15038 Service Lane
Culpeper, Virginia 22701

5.2 The inner envelope shall have noted thereon:

5.2.1 “Bid for Construction of Wastewater Treatment Plant Improvements, Town
of Culpeper, Virginia.”

5.3 Bid security, bidding documents, receipt deadline for bids, and pre-bid conferences
shall be as specified herein.

5.3.1 No bidder shall withdraw, modify, or cancel any part of his bid for 90 days
following bid opening.

5.4 Modifications and withdrawal of bids: Bids may be modified or withdrawn by
appropriate document duly executed (in the manner that a bid must be executed) and
delivered to the place where the bids are to be submitted at any time prior to the
receipt of bids.

5.5 Withdrawal of bids after date for submission: In accordance with the procedure set
forth in Virginia Code §2.2-4330B.2, the bidder will have 2 business days after the
opening of bids within which to claim in writing any mistake as defined in said
section and withdraw his bid, provided such mistake be proved from the
Contractor’s work papers. Failure to submit Contractor’s work papers will be
considered as a waiver of any right of withdrawal of bids after the date for
submission.
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5.6 Bid documents in Adobe Acrobat (PDF) format may be obtained from WW
Associates, Inc. at no charge. Bidder must include contact person, email address to
receive bid documents, business address and telephone number.

5.7 Bid Security: Bids shall be accompanied by a certified check or an acceptable bid
bond in the amount of 5 percent of the base bid.

5.8 All Base, Additive, and Deductive Bid Items must be completed in their entirety;
failure by the Contractor to fully complete the bid form will be considered a non-
responsive bid.

5.9 The Contractor is advised to refer to the Line and Grades paragraph in Section
01400 — General Requirements for bidding instructions on construction stakeout
services.

6  Agreement, insurance certificate, and bonds shall be drawn on forms identical to
those bound within this project manual.

6.1 Bonds shall be with a surety company acceptable to the Owner.

6.2 A Performance Bond and a Payment Bond will be required in the amount of 100
percent of the bid.

7  Award of Contract
7.1 The award of the contract will be as specified in Section 01300 — Bid Form.

7.2 Should the responsive bid from the lowest responsible bidder exceed available
funds, the Owner may negotiate with the lowest responsible bidder in accordance
with Section 2.2-4318 of the Virginia Public Procurement Act to obtain a contract
price within available funds.

7.3 The Owner reserves the right to reject any and all bids and waive any and all
informalities and the right to disregard all nonconforming or conditional bids or
counterproposals.

7.4 Submission of post-bid information shall be in accordance with the contract
documents.

End of Section
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Contractor Date
VA License No.

Section 01300
Bid Form

Gentlemen:

The undersigned, having visited and examined the site and having carefully studied the
drawings and project manual for the Wastewater Treatment Plant Improvements, Town
of Culpeper, Virginia, hereby proposes to furnish all plant, labor, equipment, materials,
and services and to perform all operations necessary to execute and complete the work
required for the project, in strict accordance with the drawings and technical
specifications prepared by WW Associates, Inc., Engineers ¢ Surveyors ¢ Planners, dated
April 29, 2022 together with addenda numbered  , issued during bidding period and
hereby acknowledged, subject to the terms and conditions of the agreement as follows:

Base Bid No. 1: is defined as all work associated with this project excluding Base Bid
No. 2 and Additive Bid Item No. 1, for the sum of:

Dollars

($ )-

Base Bid No. 2: is defined as all work associated with Aerobic Digester No’s 1, 2, 3, and
4, including but not limited to the digestors, blowers, piping, demolition work, and
electrical power and controls, and work in the Sludge Thickening Building (No. 9), for
the sum of:

Dollars

($ ).
Total Base Bid (Base Bid No. 1 and Base Bid No. 2):

Dollars

% ).

Additive Bid Item No. 1: The additional price for all work associated with roofing
replacement for Building Nos. 12 and 13:

Dollars

% ).

Deductive Bid Item No. 1: The deductive price for reusing the existing Honey Monster
Septage Equipment in lieu of new Honey Monster Septage Equipment as specified in
Section 11320 Septage Receiving Station Equipment:

Dollars

(3 ).
Notes:

a) The basis of award for determining the low bidder shall be the Total Base Bid.

b) The Total Base Bid is founded upon furnishing equipment and materials of specified
manufacturers or approved equals.
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Contractor Date
VA License No.

c) The Owner reserves the right to accept any Base Bid item, additive and deductive Bid
Items in any combination.

d) Base Bid Item No. 2 includes the Motor Control Center work in Building 11 (Gas
Recovery Building), Digester 1 and 2 standby generator, electrical work in the
existing BNR Blower Building with associated ductwork to Digesters 3 and 4.

e) Base Bid Item No. 1 includes providing electrical power for the new centrifuge, from
the existing motor control center in Building No. 12, as well as septage pumps,
primary pumps and centrifuge feed pumps.

f) Base Bid Item No. 2: deduct electrical power work to existing motor control center in
Building No. 12 and add electrical power from Building No. 11.

g) New sludge (primary and TWAS) pumps will pump to anaerobic digesters (primary
and secondary) for Base Bid Item No. 1.

h) For Deductive Bid Item No. 1, perform all site improvements shown on plans as part
of the Base Bid, including but not limited to, temporary septage services, demolition
of primary sludge thickeners, new septage tank, concrete pads, relocation of septage
equipment and related work.

It is understood and agreed that the Owner, in protecting his best interest, reserves the
right to:

a) Reject any or all bids.

We are properly equipped to execute work as defined in the contract documents and so
covered by this bid and will enter into agreement for the execution and completion of the
work in accordance with the drawings, project manual, and this bid. We further agree
that if awarded the contract, we will commence the work on the date stated in the “Notice
to Contractor to Proceed,” and will prosecute the work and shall be substantially
complete as defined in the general conditions within 720 calendar days and complete all
obligations within 750 calendar days.

The Owner and Contractor recognize that time is of the essence with this agreement and
that the Owner will suffer financial loss if the work is not completed within 720 calendar
days for all work associated with this project. They also recognize the delays, expense,
and difficulties involved in proving the actual loss suffered by the Owner if the work is
not completed on time. Accordingly, instead of requiring any such proof, the Owner and
Contractor therefore agree that, as liquidated damages for delay (but not as a penalty), the
Contractor shall pay the Owner one thousand five hundred dollars ($1,500.00) for each
day that expires after the time specified for substantial completion of this project.

Enclosed herewith is the following security, offered as evidence that the undersigned will
enter into agreement for the execution and completion of the work in accordance with the
drawings and project manual:

Certified check for the sum of

Name of bank
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Contractor Date
VA License No.

Bidder’s bond in amount of

Bond issued by

The undersigned further agrees that in case of failure on his part to execute the said
agreement within 10 consecutive calendar days after written notice being given on the
award of the contract, the monies payable by the securities accompanying this bid shall
be paid to the Town of Culpeper as liquidated damages for such failure; otherwise, the
securities accompanying this bid shall be returned to the undersigned.

The Contractor certifies that it has not engaged in corrupt, fraudulent, collusive, coercive
practices or otherwise taken any action in the restraint of free and competitive bidding.

This bid is subject to acceptance within a period of 90 days from bid submission date.

SUBMITTED on , 20

Contractor's Current Virginia Contractor License No.

If Bidder is:

An Individual
Name (typed or printed):

(Individual's Signature)

Doing business as:

Business Address:

Phone No.: Fax No.:

A Partnership
Partnership Name: (SEAL)

By:

(Signature of general partner -- attach evidence of authority to sign)

Name (typed or printed):

Business Address:

Phone No.: Fax No.:

A Corporation
Corporation Name: (SEAL)

State of Incorporation:

Type (General Business, Professional Service, Limited Liability):
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Contractor Date
VA License No.

By (Signature -- attach evidence of authority to sign)

Name (typed or printed):

Title: (CORPORATE SEAL)
Attest

(Signature of Corporate Secretary)

Business Address:

Phone No.: Fax No.:

A Joint Venture
Joint Venturer Name: (SEAL)
By:

(Signature of joint venture partner -- attach evidence of authority to sign)
Name (typed or printed):
Title:

Business Address:

Phone No.: Fax No.:
Joint Venturer Name: (SEAL)
By:
(Signature -- attach evidence of authority to sign)
Name (typed or printed):
Title:

Business Address:

Phone No.: Fax No.:

Phone and Fax Number, and Address for receipt of official communications:

(Each joint venture must sign. The manner of signing for each individual, partnership, and
corporation that is a party to the joint venture should be in the manner indicated above.)
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Section 01400
General Requirements

1 General
1.1 Summary of Work

1.1.1 The work covered under this contract comprises the furnishing of all labor,
materials, equipment, tools and services and the installation and construction
of all items, and the performance of all work necessary to complete the work
shown or called for on the drawings and/or this project manual.

1.1.2  All units under this Contract shall be operable, shall be installed as designed,
and shall conform to the manufacturer’s specifications for the particular
application.

1.1.3  Owner Furnished Equipment

1.1.3.1 The equipment specified in Section 11350 — Centrifuge Sludge
Dewatering Equipment (Owner Furnished) and Appendix A of this
project manual has been previously purchased by the Owner, and
will be furnished to the Contractor for installation in the Sludge
Processing Building at the Town’s WWTP as shown on the
Contract Drawings.

1.1.3.2 The Contractor shall provide all hoisting equipment, lift trucks,
rigging materials, operating and travel permits, personnel, etc.
necessary to load, transport, unload, examine, assemble, erect, or
place at the site all equipment and materials. Insure that all hoisting
and rigging is performed by qualified full-time professionals. Do
not use any building structure for the rigging and hoisting
equipment. Any damages to elements during transportation,
installation, and storage shall be repaired by the Contractor at no
additional cost to the Owner.

1.1.3.3 The Contractor shall unload, store, assemble, and install all Owner
furnished equipment. The Contractor shall furnish and install all
piping, controls, supports, foundations, anchor bolts, equipment,
structural systems, and appurtenances required to install and render
usably complete the Owner furnished equipment in accordance with
the recommendations of the equipment manufacturer/supplier, and
these contract documents, at no additional cost to the Owner. The
installation of the equipment shall be in accordance with the
contract drawings in the space provided. Equipment startup and
training services shall be provided by Alfa Laval as specified in the
technical sections.

1.1.3.4 All other equipment required by the Contract Drawings shall be
furnished and installed by the Contractor, unless otherwise noted.
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1.2 Contractor Use of Premises

1.2.1 The Contractor shall assume full responsibility for protection and
safekeeping of products stored on or off premises.

1.2.2 The Contractor shall coordinate use of premises with the Owner and
Engineer, and remove stored products that interfere with the operations of
the Owner or other contractors.

1.2.3 The Contractor shall obtain and pay for all additional storage or work areas
needed for operations under this Contract. These areas shall be subject to
the same conditions as described for the Owner’s property.

1.3 Construction and Scheduling Sequence

1.3.1 The wastewater treatment plant shall remain in full operation during the
construction period. Phases of the construction which involve the temporary
interruption of essential services and demolition of existing items shall be
scheduled in consultation with the Owner or their representatives, shall not
be of longer duration than essential to accomplish the purpose for such
interruptions, and shall be coordinated to give the Owner the ability to
maintain water service. Liaison with the Owner in these matters is a salient
feature of this contract.

1.3.2 Construct aerobic digesters 3 and 4 and render these digesters usably
complete prior to demotion of the existing anaerobic digesters. Continuous
sludge processing, without outage, during construction is a salient feature of
this contract.

1.3.3 Demolish one influent screen and install a new influent screen usably
complete before demolition of the second mechanical screen. Continuous
screening, without outage, is a salient feature of this contract. Installation of
screens shall be complete and operational prior to start up of new aerobic
digesters.

1.3.4 Contractor shall provide temporary pumping and associated piping to
perform final connections for the plant flow piping at the headworks facility.
Provide a minimum of 12 MGD of temporary pumps for this final
connection. Submit a temporary pumping plan for this work.

1.3.5 Contractor shall provide temporary pumping and piping for the drain pump
station for making final connections, as well as the replacement of the drain
pump station force main. Construct the new drain pump station force main
and have it usably complete prior to final connections. Provide a minimum
of 750 gpm of temporary pumping and piping for this operation. Submit a
temporary pumping plan for this work. Continuous drain pump station
pumping, without outage, during construction is a salient feature of this
contract.
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1.3.6 Contractor shall maintain continuous electrical power supply for all WWTP
operations during construction. Construct the new electrical power supply in
the new blower building before demolition of the electrical power supplies
in Building No. 12. Discrete outages shall be from 12:00 noon to 2 pm for
power transfer. Provide temporary power generation as needed to maintain
continuous electrical power supply.

1.3.7 Contractor shall maintain continuous sludge dewatering operations during
construction. A discrete outage of 36 hours will be allowed for relocation of
the existing centrifuge control panel. This outage will start at 6 am. Night
time work will be required. Maintain full operational status of the existing
centrifuge until the new centrifuge and associated polymer systems are
usably complete for operation.

1.3.8 Contractor shall maintain continuous primary sludge service from the
primary clarifiers, through the primary sludge pumps, to the anaerobic
digesters and aerobic digesters. Provide temporary pumping and piping to
facilitate continuous service. Close V117 and V119 (Sheet C24) to facilitate
final connections at the primary clarifiers.

1.3.9 The septage receiving facilities shall remain in service during the entire
construction period. Once aerobic digesters 3 and 4 are operational,
temporarily relocate the existing septage receiving facility, including
electrical power supply, to allow for discharge to digesters 3 and 4 prior to
other demolition work in the vicinity of the existing septage receiving
facility. Once the new septage is installed and operational, demolish the
temporary septage receiving facility (Base Bid) including temporary piping,
and electrical power supply. Relocate existing septage receiving facility
(Deductive Bid Item No. 1). Coordinate location of temporary facility with
the Owner.

1.4 Work Restrictions

1.4.1 Occupancy: If the Owner elects to operate any of the water line
improvements under partial utilization, prior to the project’s final
acceptance, neither WW Associates nor the Contractor shall be held
responsible for the safety or well being of those occupants beyond the
normal care and practice of the construction industry.

1.4.2 Normal working hours for the Contractor shall be 7:00 A.M. to 7:00 P.M.,
Monday through Friday, excluding state and federal holidays, unless
otherwise approved by the Owner and WW Associates.

1.5 Contract Modification Procedures

1.5.1 Change Orders: No amount, in part or in whole, of a change order shall be
included in a requisition for payment by the Contractor until the change
order has been executed and copies of the change order have been
distributed to the Owner and Contractor.
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1.5.2 Work Orders: A work order is a device which enables the Owner to
promptly order changes in the work which may involve changes in cost or
contract time, or both pending preparation and execution of a formal change
order.

1.5.3 Request for Change Order Proposal: The Owner may request the Contractor
to submit a change order proposal for changes in contract work. The
Contractor shall submit the proposal in accordance with contract
requirements within 3 days of a request by the Engineer or Owner. The
Owner may issue to the Contractor a work order authorizing the required
changes for an additional amount not to exceed, or a deduction of not less
than the amount shown in the work order. If the Contractor is not in
agreement with the amount stipulated in the work order, he shall, within a
reasonable time after the issue date of the order, submit to WW Associates
an equitable proposal and develop with the Owner a mutually acceptable
price for the required change in work.

1.5.4 The Contractor may initiate changes by submitting a written notice to the
Engineer containing:

1.5.4.1 Description of the proposed changes.

1.5.4.2 Statement of the reason for making the changes.

1.5.4.3 Statement of the effect on the Contract Sum and the Contract Time.
1.5.4.4 Statement of the effect on the Work of separate Contractors.

1.5.4.5 Documentation supporting any change in Contract Sum or Contract
Time, as appropriate.

1.6 Payment Procedures

1.6.1 Applications and Certificates for Payment: The form of each application for
payment shall be EJCDC Document C-620 entitled, “Application and
Certificate for Payment” accompanied by “Continuation Sheet,” and “Stored
Material Summary.” Each application for payment by the Contractor,
excluding the first, shall be accompanied by a “Contractor’s Affidavit of
Payment of Debts and Claims,” AIA Document G706, and “Contractor’s
Affidavit of Release of Liens,” AIA Document G706A. Each application
shall be submitted on forms, copies of which are included in this project
manual. Payment for stored material delivered but not incorporated in the
work will be the invoiced amount only. Submit invoices with application for
payment.

1.6.2 Upon recommendation by WW Associates of the Contractor’s request for
partial payment, the Owner shall pay to the Contractor 95 percent of the total
amount due and the Owner shall retain 5 percent of the amount due until
final completion and acceptance of all work covered by the contract.
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1.6.3 Schedule of Values: Submit complete schedule of values at least 10 days
prior to first application for payment.

1.7 Project Meetings

1.7.1 Preconstruction conferences with the Contractor will be held after the
effective date of the agreement.

1.7.2  Progress Meetings: Each month, the Contractor, Engineer, and the Owner
shall hold a progress meeting to review progress to date and to resolve all
questions for the upcoming month.

1.8 Progress Schedules: Submit a detailed construction schedule prior to the
preconstruction conference. Revise the schedule prior to each progress meeting.
Construction schedule shall be in a form that will clearly show the proposed degree
of completeness of each aspect of the construction throughout the life of the
contract. Bar graphs and/or PERT diagrams are acceptable forms.

1.9 Submittal Procedures

1.9.1 Shop Drawings, Product Data, and Samples: Prior to the preconstruction
conference, prepare a submittal schedule satisfactory to WW Associates
fixing the dates for submission of shop drawings, product data, samples, and
the like and update this schedule at each progress meeting to reflect the
status of each submittal item.

1.9.1.1 Submit an electronic copy of all shop drawings in Adobe Acrobat
PDF format.

1.9.1.2 A PDF electronic file of reviewed shop drawings will be returned to
the Contractor.

1.9.1.3 Submit shop drawings, product data, samples, and the like as
required by applicable specification sections.

1.9.1.4 Identify each item submitted using applicable specification section
number and paragraph reference or drawing reference.

1.9.1.5 Shop drawings shall be approved by the Contractor and those
subcontractors whose work is associated with the subject equipment
as being in accordance with the contract documents prior to
submission.

1.9.1.6 Failure to comply with these requirements will result in the
submittal being returned unprocessed.

1.9.2 The Engineer’s approval of Contractor’s shop drawings will be general and
shall not relieve the Contractor from the responsibility for adherence to the
Contract, nor shall it relieve him of the responsibility for any errors that may
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exist. Where such errors or omissions are discovered later, they shall be
made good by the Contractor, irrespective of any approval by the Engineer.

1.9.3 Equipment/Material Shop Drawings for any piece of equipment or item will
be reviewed a maximum of one time by the Engineer. Subsequent reviews
will be paid for by the General Contractor to the Engineer at the rate of
$165.00 per hour and paid to the Engineer by an Owner deduct from the
Contractor’s monthly pay request. Contractors are cautioned to select
equipment that meets the requirements specified in the contract documents
and to require their suppliers to provide detailed and accurate information in
their submittal packages which can readily be approved.

1.10 Quality Control

1.10.1 Testing Laboratory Services: The Contractor will employ and pay for the
services of an independent testing laboratory to perform testing specified to
be done by an independent testing laboratory, unless specifically stated
otherwise in other sections of the specifications. Employment of the
laboratory shall in no way relieve the Contractor’s obligations to perform the
work of the contract.

1.11 Temporary Utilities

1.11.1 Temporary Electricity: The Contractor shall make all necessary
arrangements for obtaining temporary electric power for construction
purposes. No separate payment for electric power for construction purposes
or testing other than the payment included in the contract lump sum or unit
prices will be allowed.

1.11.2 Temporary Water: The Contractor may use the Town’s potable water during
construction free of charge. The Contractor must provide an appropriate air
gap to prevent cross contamination in the Town’s water system. Coordinate
and schedule potable water usage with Town personnel prior to construction
activities.

1.11.3 Temporary Sanitary Facilities: The Contractor shall provide and maintain in
a neat and sanitary condition such accommodations for the use of his
employees as will comply with laws and regulations.

1.12 Temporary Controls

1.12.1 Construction Cleaning: The Contractor shall clean daily all areas under
construction to ensure minimum interference with roads, streets, sidewalks,
and access of adjacent property owners.

1.12.2 Erosion and Sediment Control: These controls shall be in coordination with
the appropriate drawings and any requirements of the local authority.

WW Associates Project No. 221028.00 01400/6



1.12.3 Dust Control: Contractor shall ensure that dust is held to a minimum
throughout the length of the project through the application of moisture
where applicable.

1.13 Vehicular Access and Parking

1.13.1 Parking and Laydown Areas: The location of Contractor parking and
laydown areas shall be as agreed upon by the Owner and the Engineer.
Provide gravel in the laydown area and comply with the latest edition of the
Virginia Erosion and Sediment Control Handbook.

1.14 E-Mail Address: The Contractor shall provide an e-mail address to allow the Owner
and the Engineer to correspond with the Contractor’s project manager during the
construction period.

1.15 Product Requirements
1.15.1 Quality of Material and Equipment Incorporated into the Work:

1.15.1.1 Design, fabricate and assemble in accordance with the best
engineering and shop practices.

1.15.1.2 Manufacture like parts of duplicate units to standard sizes and
gauges, to be interchangeable.

1.15.1.3 Two or more items of the same kind shall be identical, by the same
manufacturer.

1.15.1.4 Products shall be suitable for services conditions.

1.15.1.5 Equipment capacities, sizes, and dimensions shown or specified
shall be adhered to unless variations are specifically approved in
writing.

1.15.2 Except as specifically indicated or specified, materials and equipment
removed from the existing structure shall not be used in the completed work.

1.15.3 For material and equipment specifically indicated or specified to be reused
in the work:

1.15.3.1 Use special care in removal, handling, storage, and reinstallation to
assure proper function in the completed work.

1.15.3.2 Arrange for transportation, storage, and handling of products, which
require off-site storage, restoration, or renovation. Pay all costs for
such work.

1.15.4 Manufacturer’s Instructions
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1.15.4.1 When contract documents require that installation of work shall
comply with manufacturer’s printed instructions, obtain and
distribute copies of such instructions to parties involved in the
installation, including two copies to WW Associates.

1.15.4.2 Maintain one set of complete instructions at the job site during
installation and until completion.

1.15.4.3 Handle, install, connect, clean, condition, and adjust products in
accordance with such instructions and in conformity with specified
requirements.

1.15.5 Transportation and Handling of Materials

1.15.5.1 Arrange deliveries of products in accordance with construction
schedules. Coordinate to avoid conflict with work and conditions at
the site.

1.15.5.2 Deliver products in undamaged condition, in manufacturer’s
original containers or packaging, with identifying labels intact and
legible.

1.15.5.3 Immediately on delivery, inspect shipments to assure compliance
with requirements of contract documents and approved submittals,
and that products are properly protected and undamaged.

1.15.6 Storage and Protection

1.15.6.1 Store products in accordance with manufacturer’s instructions, with
seals and labels intact and legible.

1.15.6.2 Store products subject to damage by the elements in weathertight
enclosures.

1.15.6.3 Maintain temperature and humidity within the ranges required by
manufacturer’s instructions.

1.15.6.4 Exterior Storage

1.15.6.4.1 Store fabricated products above the ground, on blocking
or skids; prevent soiling or staining; cover products,
which are subject to deterioration with impervious sheet
coverings; and provide adequate ventilation to avoid
condensation.

1.15.6.4.2 Store loose granular materials in a well-drained area on
solid surfaces to prevent mixing with foreign matter.
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1.15.6.4.3 Protection after Installation: Provide substantial
coverings as necessary to protect installed products from
damage from traffic and subsequent construction
operations. Remove when no longer needed.

1.16 Lines and Grades

1.1.1 The Contractor shall include $13,500.00 in the Total Base Bid to be
provided as payment for the initial construction stakeout provided by WW
Associates, Inc. Certified Land Surveyor. Should the Contractor disturb the
initial stakeout, restaking will be provided on an hourly rate to the
Contractor by WW Associates, Inc. Stakeout fees are not subject to
retainage. Stakeout will include the location and elevation data to construct
structures, pavements, piping, and other improvements associated with this
project. Stakeout services for the project will be as follows:

= Stake piping
= Stake new structures

= Stake new building
1.17 Starting of Systems

1.17.1 The Contractor shall initially start up and place all equipment installed by
the Contractor into successful operation according to manufacturers’ written
instructions and as instructed by manufacturers’ representatives.

1.17.2 Provide all materials, labor, tools, equipment and expendables required.

1.17.3 Coordinate schedule for start-up of various equipment and systems. Notify
the Engineer at least seven days prior to start-up of each item. The Owner’s
operator and the Engineer will be present during start-up.

1.17.4 When required in individual Specification Sections, the manufacturer shall
provide an authorized representative to be present at the site to inspect,
check, and approve equipment or system installation, and to supervise
placing equipment or system into operation.

1.17.5 Submit a written report that each equipment item or system has been
properly installed and is functioning correctly.

1.17.6 General activities include the following:
1.17.6.1 Cleaning.
1.17.6.2 Removing temporary protective coverings.
1.17.6.3 Flushing and replacing greases and lubricants, where required by

manufacturer.
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1.17.6.4 Lubrication.
1.17.6.5 Check shaft and coupling alignments and reset where needed.

1.17.6.6 Check and set motor, pump and other equipment, rotation, safety
interlocks, and belt tensions.

1.17.6.7 Check and correct, if necessary, leveling plates, grout, bearing
plates, anchor bolts, fasteners, and alignment of piping which may
put stress on equipment connected to it.

1.17.6.8 Test all equipment and systems at normal operating conditions and
through the normal operating range.

1.17.6.9 Make all adjustments and balances required.
1.17.7 Minimum Start-Up Procedures

1.17.7.1 Motors: Measure amperage of each motor and compare to
nameplate value. Correct conditions which produce excessive
current flow, and which exist due to equipment malfunction.

1.17.7.2 Pumps: Check glands and seals for cleanliness and adjustment
before operating pump. Inspect shaft sleeves for scoring. Inspect
mechanical faces, chambers, and seal rings, and replace, if
defective. Verify that piping system is free of debris before
circulating liquid through pump. Pump startup shall be performed
in accordance with the manufacturer’s written recommendations
under the supervision of the manufacturer’s representatives, and as
specified in the technical specifications of this document.

1.17.7.3 Valves: Inspect all valves, clean bonnets and stems. Inspect packing
glands to assure no leakage, and tighten or replace as necessary.
Verify that control valve seats are free from foreign material and
are properly positioned for service.

1.17.7.4 Pipe Joints: Inspect all joints for leakage, and tighten, remake, or
replace as necessary.

1.17.7.5 Pipe Supports: Inspect all piping supports to assure adequate
restraint to prevent displacement, vibration, or failure of piping and
fittings, while allowing for expansion and contraction. Modify and
adjust as necessary.

1.17.7.6 Electrical Circuits: Check each electrical control circuit to assure
operation complies with specifications and requirements to provide
desired performance.

1.17.7.7 Instruments: Test, adjust, and calibrate as required.
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1.18 Demonstration and Instructions

1.18.1 Prior to final inspection, demonstrate operation of each system to the
Engineer and the Owner.

1.18.2 Instruct the Owner’s personnel in operation, adjustment, and maintenance of
equipment and systems, using the operation and maintenance manuals as a
basis for instruction. Review the contents of all manuals with the Owner’s
personnel in detail to explain all aspects of operation and maintenance.

1.19 Acceptance for Operation

1.19.1 As soon as the unit, equipment, or system has been properly prepared for
operation and it is necessary to be placed into service, bring it on-line; then
make an on-line performance test by operating it under approximately
normal conditions for a period of 5 consecutive days to demonstrate that all
materials and components are in proper working order and free from defects.
During this time, the Owner will receive specified instruction on the unit or
system by qualified personnel, and be furnished all appropriate operation
and maintenance manuals. In event of failure to demonstrate successful
performance on the first or any subsequent attempt, make all alternations,
adjustments, repairs, and replacements that may be needed; and, if it
becomes necessary to shut down the unit or system, or any portion thereof
before the on-line test is satisfactorily completed, provide all appropriate
measures to resume operations without the unit or system. When the unit or
system is again ready for operation, bring it on-line and start a new on-line
test. This procedure shall be repeated as often as necessary until the unit or
system shall have operated continuously to the satisfaction of the Owner, for
a test period duration of 5 consecutive days. The Owner will furnish all
operating personnel (other than vendor’s or subcontractor’s service
engineers) needed to operate equipment during the on-line test period;
however, said personnel will perform their duties under the Contractor’s
direction and supervision. Until performance tests are completed and units
and systems are accepted by the Owner for operation, the Contractor shall be
fully responsible for supervising their operation.

1.19.2 When the on-line test has been completed, the Owner will notify the
Contractor to this effect in writing and will then take over the unit or system
for purpose of operation. Neither this notice nor the act of taking over any
item for operation shall relieve the Contractor from his obligations to
complete the facility or perform any other obligations or responsibilities,
which extend beyond the completion of the on-line tests.

1.19.3 The Contractor shall maintain full responsibility for the maintenance of all
units and systems placed on-line until they have been determined
substantially complete. No warranties shall begin prior to the date of
substantial completion.
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1.19.4 Acceptance Requirements:  All equipment shall pass the specified
performance testing prior to substantial completion certifications. Partial
acceptance of equipment will not be allowed.

1.20 Cleaning
1.20.1 Periodically clean premises of accumulated construction debris.

1.20.2 Prior to final completion, thoroughly remove from premises any debris
remaining from construction activities, and properly dispose. Leave premises
in a clean, neat, orderly and safe condition.

1.21 Contract Closeout Procedures
1.21.1 Punch List: Correct All Punch List Items.

1.21.2 Operations and Maintenance Data: Obtain, assemble, and submit to WW
Associates three manuals containing comprehensive operating and
maintenance instructions and parts lists. Each manual shall be self-contained
and include information for efficient servicing of equipment supplied and
installed under the contract.

1.21.2.1 Operating instructions shall explain maintenance procedures,
methods of checking the systems for safe and normal operation, and
recommended procedure for safely stopping and starting the
equipment and systems.

1.21.2.2 These requirements shall be fulfilled before any guarantee periods
become effective so as to limit the possibility of claims arising from
the absence of pertinent information.

1.21.3 Guarantees, Warranties, and Bonds: Submit all required guarantees,
warranties and bonds.

1.21.4 Project Record Documents

1.21.4.1 Provide one complete set of drawings and project manual recording
all changes to work to indicate actual installation. Changes shall be
noted in legible red letters at least "s-inch high. These changes shall
include, but are not limited to, the following:

1.21.4.1.1 Size, depth or position of foundations.

1.21.4.1.2 Exact location and elevation of all underground utility
services.

1.21.4.1.3 Changes in general construction, mechanical, or
electrical work above or below ground.
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1.21.4.2 These records are a specific contract requirement, and final
payment will not be made until these drawings and project manual
have been submitted in an acceptable form.

1.21.5 Spare parts and maintenance materials required by these contract documents
shall be delivered to the Owner as directed by the Owner.

1.21.6 List of Manufacturers and Suppliers: At the conclusion of the project, the
Contractor shall furnish WW Associates with a complete list of
subcontractors, manufacturers, and suppliers who participated in the
construction or who furnished materials or equipment. The address of each
firm shall be included, together with types of materials or work performed.

1.21.7 Affidavit of Payment of Debts and Claims
1.21.8 Affidavit of Release of Liens

End of Section
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Section 01500
Supplementary Conditions

Supplements

These supplementary conditions amend or supplement the Standard General
Conditions of the Construction Contract, EJCDC Document C-700, 2007 edition,
and other provisions of the contract documents to the extent indicated. All
provisions that are not so amended or supplemented remain in full force and effect.

Definitions

The terms used in these supplementary conditions that are defined in the Standard
General Conditions of the Construction Contract (EJCDC Document C-700, 2007
edition) have the meanings assigned to them in the general conditions.

The terms “Town” and “Town of Culpeper” refer to the Owner.
Preliminary Matters

Delete Paragraph 2.01 and substitute the following revised Paragraph 2.01 in its
place:

“Conditions Precedent to Formation:

Before any Contract between the Owner and the Contractor is effective, the
following conditions precedent must be satisfied. Satisfaction of these conditions is
the responsibility of the Contractor. If, after performance under the Contract, the
Owner learns that a condition precedent has not been met, the Owner may, if
permitted by law, ratify the Contract by affirmative recorded vote or may disclaim
it, in its sole discretion.

1. Insurance: If insurance is required under the Contract, the Contractor must
provide proof of insurance in the amounts required by the Contract with an
insurance company licensed to do business in the Commonwealth of Virginia.

2. Bonds: If payment and/or performance bonds are required under the Contract,
then bonds with surety satisfactory to the attorney for the Owner shall be
submitted to the Owner for approval.

3. Permits and Licenses: The Contractor shall obtain all licenses and permits
required to perform the Work under the Contract.

4. Payment of Debts: The Contractor must pay all amounts shown as due to the
Owner on the Owner’s accounts, even if a dispute exists as to the debt’s validity
or enforceability.”

The Copies of Documents: Modify Article 2.02 as follows: For construction
purposes the Contractor will be issued, free of charge, the following documents:
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4.1

5.1

5.2

A PDF of the “Issued for Construction” documents.
Bonds
Add the following to Article 5, Paragraph 5.01.

“The Contractor shall secure and provide all bonds, called for in the General
Conditions and Instructions to Bidders. All bonds shall be written by sureties or
insurance companies licensed to do business in the Commonwealth of Virginia.”

Insurance: The Contractor shall purchase and maintain the insurance, required by
Article 5 of the General Conditions, in at least the following coverage amounts. A
sample Certificate of Insurance is included at the end of this Section for use as a
template by your agent.

Workers Compensation Statutory

Employer’s Liability-

Each Accident: $100,000

Disease, Each Employee: $100,000

Disease, Policy Limit: $500,000
General Liability-

Each Occurrence: $1,000,000

Personal & Advertising Injury: $1,000,000

Products Completed Operations Aggregate: $2,000,000

General Aggregate: $2,000,000
Excess or Umbrella Liability-

Each Occurrence: $2,000,000

General Aggregate: $2,000,000
Automobile Liability-

Combined Single Limit

Each Accident: $1,000,000
Installation Floater: Coverage Equal to Value of Materials

Contractor’s workers compensation insurance as required by Federal, State, and
Municipal laws for the protection of all Contractors’ employees working on or in
connection with the project, including broad form all states and voluntary
compensation coverages and employers’ liability coverage.

Contractor’s general liability insurance shall include the following coverages:
premises and operations, explosion, collapse and underground, products completed
operations, contractual liability, and personal and advertising injury.

WW Associates Project No. 221028.00 01500/2



5.3 The Automobile Liability Insurance shall include coverage for owned, non-owned
and hired autos.

5.4 All insurance shall be written by insurance companies licensed to do business in the
Commonwealth of Virginia.

5.5 The Town of Culpeper and WW Associates, Inc. shall be listed as an additional
insured on all policies except workers compensation.

5.6 A waiver of subrogation shall apply in favor of the Town of Culpeper and WW
Associates, Inc. on all policies as permitted by law.

5.7 Certificate Holder: Town of Culpeper
400 South Main Street
Culpeper, VA 22701

6  Contractor’s Responsibilities
6.1 Labor, Materials, and Equipment: Add the following to Paragraph 6.03

“All material incorporated in the work of this contract shall be free of asbestos and
other hazardous materials.”

6.2 Delete Subparagraph 6.06(B) and substitute the following revised Subparagraph
6.06(B) in its place:

“Contractor may not subcontract any of the work under this Contract without the
prior, written approval of the Town, which will not be unreasonably withheld. The
Contractor will, as soon as practicable after award of the Contract, give the Town a
written list of each proposed subcontractor and the work to be done by that
subcontractor. The Town shall, after reasonable investigation, promptly inform the
Contractor if it objects to a particular subcontractor. If the Town objects, the
Contractor will not use that subcontractor for any part of the work and will
promptly submit in writing for the Town’s approval the name of another
subcontractor (or propose to use the Contractor’s own forces) to perform those
portions of the work. The Contractor will not change a subcontractor without giving
the Town written notice of the proposed new Subcontractor and receiving the
Town’s approval after reasonable investigation. If the Town objects, the Contractor
will either retain the existing subcontractor or propose a different subcontractor to
the Town for approval. It is the Contractor’s responsibility to obtain subcontractors
whom the Town approves, and no delay due to the Town’s objection to a
subcontractor will authorize any change in the time required to perform the work.
No acceptance by Owner of any such subcontractor, whether initially or as a
replacement, shall constitute a waiver of any right of Owner or Engineer to reject
defective Work.”

6.3 Add new Subparagraph 6.06(H) as follows:
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6.4

6.5

6.6

“l. Within seven days after receipt of amounts paid to the Contractor by the Owner

for satisfactorily completed performance, the prime contractor agrees to:

a. Pay the subcontractor for the proportionate share of the total payment
received from the Owner attributable to the work performed by the
subcontractor under that contract; or

b. Notify the Owner and subcontractor, in writing, of his intention to withhold
all or a part of the subcontractor’s payment with the reason for nonpayment.

If the Contractor after having received payment for the Owner fails to pay each
subcontractor its proportionate share of the total payment, the Contractor shall
be obligated to pay interest to each subcontractor on all amounts that remain
unpaid after the seven days following receipt by the Contractor of payment from
the Owner. Under no circumstances will the Town pay or reimburse this interest
payment.

Unless otherwise provided under the terms of this Contract or by statute, interest
shall accrue at a rate of one percent per month against the Contractor on any
unpaid amounts owed to each subcontractor.

The Contractor shall include in each of its subcontracts a provision requiring
each subcontractor to include or otherwise be subject to the same payment and
interest requirements with respect to each lower-tier subcontractor.”

Delete Subparagraph 6.07(B).
Laws and Regulations: Add the following to Subparagraph 6.09 D.:

“The Contractor shall be licensed in the Commonwealth of Virginia in accordance
with Title 54.1, Chapter 11, Code of Virginia (1950) as Amended.”

Permits

6.6.1 The Contractor shall obtain all required permits for this project at no

additional cost to the Owner. The Contractor shall pay any associated fees
and post any associated sureties for required permits. Required permits shall
include, but not be limited to, the following:

6.6.1.1 Culpeper County Business Registration: Submit a Business
Registration Form to the Commissioner of the Revenue.
Telephone:  (540) 727-3443, Fax: (540) 727-3472, E-Mail:
tyowell@culpepercounty.gov.

6.6.1.2  Culpeper County Building Permit: The Contractor shall apply for
and obtain the building permit. Comply with all County
requirements and provide all required Special Inspections for
building construction. Contact the County Building Department
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6.7

6.8

6.9

for additional information. Telephone: (540) 727-3405, Fax:
(540) 727-3461, E-Mail: kkendall@culpepercounty.gov.

6.6.1.3 Culpeper County Land Disturbance Permit: Contact the County
Erosion and Sediment Control Administrator for additional
information. Telephone: (540) 727-3404, Fax: (540) 727-3461,
E-Mail: ksettle@culpepercounty.gov.

Taxes: Add the following to Paragraph 6.10:

“This project is an approved pollution control facility and is being certified to the
Virginia Department of Taxation for exemption from sales and use taxes according
to the Code of Virginia 58.1-3660. The Contractor shall request the applicable
Sales and Use Tax Exemption Certificate from the Virginia Department of Taxation
through the Northern Regional Office of the Virginia Department of Environmental
Quality located in Woodbridge, Virginia.”

OSHA Requirements: The Contractor shall be responsible for all safety at the job
site and shall comply with OSHA Regulations for all work associates with this
project.

Delete Subparagraph 6.20(A) and substitute the following revised Subparagraph
6.20(A) in its place:

“l. To the fullest extent permitted by law, the Contractor shall indemnify, defend,
and hold harmless the Town and its officers, agents, employees, community
representatives, volunteers or others working on behalf of the Town, including
the Engineer, from any and all claims, judgments, suits, losses, damages,
payments, costs, fines and/or fees levied against the Owner and expenses of
every nature and description, including attorney’s fees, arising out of,
connected or associated with or resulting from the lack of performance or the
negligent performance of work as described in this Contract, Contract
Documents or any agreement that results from this Contract. Further, if the
Contractor subcontracts for work, it will require in its subcontracts that each
subcontractor indemnify, defend, and hold harmless the Town and its officers,
agents, employees and community representatives, from any and all claims
and losses accruing or resulting from the negligent performance of work as
described in any agreement that results from this Contract.

2. To the fullest extent permitted by law, the Contractor shall also indemnify,
defend, and hold harmless the Town and its officers, agents, employees,
community representatives, volunteers or others working on behalf of the
Town, including the Engineer, against all costs, including reasonable
attorney’s fees, arising from liens encumbering the Town’s Property filed by
subcontractors, sub-subcontractors, material suppliers, and all other persons
and entities acting for and under the Contractor, and the Contractor shall
immediately discharge or bond such liens off.
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7.1

7.2

7.3.

Virginia is a Dillon Rule state. Unless specifically permitted by statute,
indemnification or any attempt to have the Town hold others harmless is
invalid and unenforceable as an impermissible waiver of the Town’s
sovereign immunity which may create potential future debt in violation of
Virginia Constitutional and statutory requirements. The Town cannot waive
its sovereign immunity. Subparagraph 4.06(g) is hereby deleted.”

Project Representative
Add the following to Paragraph 8.01:

“B. The Town Manager will designate a person to serve as the Contract

Administrator. The initial Contract Administrator is WW Associates, Inc., but
the Town Manager may designate a new Contract Administrator by notice to
the Contractor.”

Revise the first sentence in Paragraph 9.03(A) as follows: “As requested by Owner,
Engineer or Owner will furnish a Resident Project Representative to assist Engineer
in providing more extensive observation of the Work.”

In addition, add the following to Paragraph 9.03:

“B. The Resident Project Representative will serve as the Engineer’s liaison with

the Contractor, working principally through the Contractor’s superintendent to
assist him in understanding the intent of the Contract Documents.

The Resident Project Representative shall conduct on-site observations of the
work in progress to confirm that the work is proceeding in accordance with
the Contract Documents. He will verify that tests, equipment and systems
start-ups and operating and maintenance instructions are conducted as
required by the Contract Documents. He will have the authority to disapprove
or reject defective work in accordance with Article 13.”

Add the following to Paragraph 9.09:

“F. Except upon written instructions of the Engineer, the Resident Project

Representative:

1. Shall not authorize any deviation from the Contract Documents or
approve any substitute materials or equipment.

2. Shall not exceed limitations of Engineer’s authority as set forth in the
Contract Documents.

3. Shall not undertake any of the responsibilities of Contractor,
Subcontractors, or Contractor’s superintendent, or expedite the Work.
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8.1

8.2.

4. Shall not advise on or issue directions related to any aspect of the means,
methods, techniques, sequences or procedures of construction unless
such is specifically called for in the Contract.

5. Shall not advise on or issue directions as to safety precautions and
programs in connection with the Work.”

Change in Contract Times
Add new Subparagraph 12.02(C) as follows:

“This Contract may be extended as provided in the Solicitation or by Change Order
or amendment. If this is a fixed price contract, however, no extension may increase
the price by more than twenty-five percent of the amount of the Contract or
$50,000, whichever is greater, without a recorded affirmative vote of the Town
Council. The Town may extend the term of this contract for services to allow
completion of work undertaken but not completed under its original term.”

Add new Subparagraph 12.03(F) as follows:
“Time shall be of the essence to this Contract.

1. If the Contractor at any time finds that the schedule will not be met for any
reason, the Contractor shall so notify the Town in writing.

2. Where Contractor is prevented from completing any part of the Work within
the Contract Period due to abnormal weather conditions the Contract Period
will be extended in an amount calculated as stated in Paragraph 12.03 F.4.
below if a Claim is made therefor in writing and provided to the Town within
the time frame and in the manner prescribed and if the performance of the
Work is not, was not, or would not have been delayed by any other cause for
which the Contractor is not entitled to an extension of the Contract Period
under the Contract Documents.

3. Contractor acknowledges and agrees that adjustments in the Contract Period
will be permitted for a delay only to the extent such delay (i) is not caused, or
could not have been anticipated, by Contractor; (ii) could not be limited or
avoided by the Contractor's timely notice to the Town of the delay or
reasonable likelihood that a delay will occur; and (iii) is of a duration not less
than one day. Such an adjustment of time shall be Contractor’s sole and
exclusive remedy for the delays described in this Section. Any time extensions
for changes in the work will depend upon the extent, if any, by which the
changes cause delay in the completion of the various elements of this
Contract. The change order granting the time extension may provide that the
completion date will be extended only for those specific elements so delayed
and that the remaining completion dates for all other portions of the work will
not be altered and may further provide for an equitable readjustment of
liquidated damages under the new completion schedule.
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4. Actual adverse weather delay days must prevent work on critical activities
outdoors for fifty percent (50%) or more of Contractor’s scheduled workday
in order to be counted. The number of actual adverse weather delay days shall
include days impacted by actual adverse weather (even if adverse weather
occurred in a previous month), be calculated chronologically from the first to
the last day of each month, and be recorded as full days. Where Contractor is
prevented from completing any part of the Work within the Contract Period
due to abnormal weather conditions, the Contract Period will be extended in
an amount equal to the time lost due to such delay if a Claim is made therefore
as provided herein. Abnormal weather conditions occur only if the total
number of actual adverse weather days exceeds the standard for that month as
shown in the following table:

Month Number of Days
January 7
February
March
April

May

June

July
August
September
October
November
December

(o)W Ne) Ne) Ne clie o BEN Be OB o IR |

5. Upon commencement of on-site activities and continuing throughout
construction, Contractor shall record daily the occurrence of adverse weather
and resultant impact to normally scheduled work and within 30 days of the
last day of any month (hereinafter referred to as the “Reporting Month”),
Contractor shall submit a written adverse weather report, including copies of
Contractor’s daily weather reports and applicable climatological data from the
National Oceanic and Atmospheric Administration (NOAA) or similar data
for the project location, unless the Town allows, in writing, an additional
period of time for the submission of said report. Notwithstanding any other
provisions, failure to submit the required written report within the time
specified above shall be deemed to be and shall constitute a waiver by
Contractor of any and all claims for delay due to adverse weather conditions
occurring during said Reporting Month.

6. The Town shall not be liable to Contractor for any claims, costs, losses, or
damages (including but not limited to all fees and charges of Engineers,
architects, attorneys, and other professionals and all court or arbitration or
other dispute resolution costs) sustained by Contractor on or in connection
with any other project or anticipated project.
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9.1

92

10

10.1

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

Payments to Contractor

Add to end of Subparagraph 14.02(D)(1)(c) the following: “, including, but not
limited to, the Town may offset any payment due to Contractor by any debt shown
on the Town’s accounts, even if a dispute exists as to the debt’s validity or
enforceability;”

Delete Subparagraph 14.02(C) and substitute the following revised Subparagraph
14.02(C) in its place:

“Thirty (30) days after presentation of the Application of Payment to Owner with
Engineer’s recommendation, the amount recommended will (subject to the
provisions of Subparagraph 14.02(D) and to Subparagraph 15.03(B) relating to
‘Non-appropriation of Funds) become due, and when due will be paid by Owner to
Contractor.”

Suspension of Work and Termination

Delete Paragraph 15.03 and substitute the following revised Paragraph 15.03 in its
place:

“A. Termination for Convenience

1. The Town may terminate this Contract or any work or delivery required
hereunder from time-to-time either in whole or in part, whenever the Contract
Administrator, with the concurrence of the Town Manager, determines that such
termination in the best interest of the Town.

2. Termination may occur in whole or as to any discrete part of the Contract. A
partial termination shall set forth the portions of the Contract which are
terminated.

3. The effective date of the termination shall be three days after issuance of a
Notice of Termination signed by the Contract Administrator and Town Manager
and its mailing or delivery to the Contractor, or any later date specifically set
forth in the Notice of Termination.

B. Termination for Non-Appropriation

1. If funds are not appropriated for purposes of this Contract for any succeeding
fiscal year subsequent to the one in which this Contract is entered into, then the
Town may terminate this Contract upon thirty (30) days written notice to the
Contractor. The notice shall set forth the grounds for termination and its
effective date.
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2. If the Town terminates for non-appropriation, the Town shall be liable only for
payments due through the effective date of termination.

3. Until the effective date of the termination, the Contractor shall continue to
perform its duties under the Contract and is not excused from any portion of the
Contract.

C. Claims Upon Termination

1. Upon receipt of a Notice of Termination, the Contractor shall:

a.

Cease any further deliveries or work due under this Contract, on the date,
and to the extent, which may be specified in the Notice;

Place no further orders with any subcontractors except as may be necessary
to perform any portion of the Contract not subject to the Notice (in the case
of partial termination);

Terminate all subcontractors except to the extent necessary to complete
work which was not subject to the Notice (in the case of partial termination);

Settle all outstanding liabilities and claims which may arise out of such
termination, with the ratification of the Contract Administrator; and

Use its best efforts to mitigate any damages which may be sustained by the
Contractor or any of its subcontractors as a consequence of termination
under this clause.

2. After complying with the foregoing provisions, the Contractor shall submit a
termination claim within thirty days unless an extension is granted by the
Contract Administrator. This termination claim shall document all amounts due
under this provision.

a.

Upon receipt of the Contractor’s termination claim, the Town, with the
approval of the Town Manager, shall pay from the Using Department's
budget the reasonable costs of termination, including a reasonable amount
for profit on services delivered or completed. In no event shall this amount
be greater than the original contract price, reduced by any payments made
prior to Notice of Termination, and further reduced by the price of the goods
or services not delivered, or those goods or services not provided. The
calculation of the amount to be paid the Contractor shall be documented and
made a part of the Contract file.

If the parties cannot agree on the whole amount to be paid to the Contractor
by reason of termination under this clause, the Town shall pay the
Contractor from the Using Department’s budget the amounts determined as
follows, without duplicating any amount which may have already been paid
under the preceding paragraph of this clause:
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1. With respect to all Contract performance prior to the effective date of
Notice of Termination, the total of:

= Cost of the goods delivered or work performed; and

= The cost of settling and paying any reasonable claims as provided
above; and

= A sum as profit on work performed determined by the Town
Procurement Officer to be fair and reasonable.

ii. The total sum to be paid shall not exceed the Contract price, as reduced
by the amount of payments otherwise made, and as further reduced by
the Contract price of goods or services not terminated.

c. If the Contractor is not satisfied with any payments which the Contract
Administrator determines to be due under this provision, the Contractor may
appeal any claim accordance with the provisions of Paragraph 10.05 and
Article 16, Dispute Resolution.

The Contractor shall include similar provisions for termination in any
subcontractors and shall require subcontractors to make reasonable efforts to
mitigate damages if the Contract is terminated. Failure to include such
provisions shall bar the Contractor from any recovery from the Town
whatsoever for loss or damage sustained by a subcontractor as a consequence of
termination.”

10.2 In Subparagraph 15.04(A), the seven (7) days written notice to Owner and Engineer
is changed to ten (10) business days written notice to Owner and Engineer.

11

Dispute Resolution

Add the following new Subparagraph 16.01(D):

“Before the Contractor may exercise any legal remedy it may have in relation to
rights arising out of this Contract, it must comply fully and strictly with each of the
applicable conditions below. Failure to comply fully and strictly with an applicable
condition precedent bars the Contractor from exercising any legal remedies it may
otherwise have in relation to this Contract until it complies with the condition
precedent or the Town knowingly and intentionally waives the condition precedent.

1.

Submission of Disputes: A Contractor must submit any dispute arising out of
this Contract to the Town for adjustment. In doing so, it shall provide all
relevant evidence that bears on the Town’s liability for the amount claimed or
responsibility to grant any non-monetary relief requested.

Disputes by the Contractor with respect to this Contract shall be decided within
fifteen (15) days from submission by the Town Manager’s designee, who shall
reduce his/her decision to writing, and mail or otherwise furnish a copy thereof
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11.2

11.3

11.4

12

12.1

12.2

to the Contractor. This decision shall be final and binding unless within five (5)
days from the date of such decision the Contractor mails or otherwise furnishes
the Town Manager a written appeal addressed to the Town Council. The Town
Council shall consider the appeal and render its written decision within forty
(40) days. The decision of the Town Council shall be final and binding unless
set aside by a court of competent jurisdiction as fraudulent, capricious, arbitrary,
or so grossly erroneous as necessarily to imply bad faith, or as not supported by
any evidence. Pending a final determination of a properly appealed decision of
the Town Manager’s designee, the Contractor shall proceed diligently with the
performance of the Contract in accordance with that decision.”

Add the following new Subparagraph 16.01(E):

“Any action brought under this Contract must be brought in the state courts for the
County of Culpeper and may not be removed to the Federal Court system.”

Add the following new Subparagraph 16.01(F):

“Any action brought under this Contract, except an action for breach of warranty,
shall be brought within the shorter of the statutory limitations period and the period
of three years from the date of final payment without any tolling of this statutory
limitations period for any reason whatsoever.”

Add the following new Subparagraph 16.01(G):

“In any action brought under this Contract, the parties expressly waive their right to
trial by jury and agree to submit all questions of fact to the judge as trier of fact.”

Miscellaneous

Delete Paragraph 17.05 and substitute the following revised Paragraph 17.05 in its
place:

“This Contract is governed by the law of the Commonwealth of Virginia, including
but not limited to the Virginia Public Procurement Act (VPPA), Sections 2.2-4300
et seq. of the Code of Virginia (1950), as amended. This Contract is also governed
by the applicable Town Policies.”

Add the following new Paragraph 17.07:

“In all contracts, regardless of contract amount, the Contractor will abide by the
provisions of the Americans with Disabilities Act, and will require each sub-
contractor to do so. If this Contract is for a consideration in excess of Ten
Thousand Dollars ($10,000.00), then during the performance of this Contract, the
Contractor agrees as follows:

a. The Contractor will not discriminate against any employee or applicant for
employment because of race, religion, color, sex, national origin, age, disability,
or other basis prohibited by state law relating to discrimination in employment,
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except where there is a bona fide occupational qualification reasonably
necessary to the normal operation of the Contractor. The Contractor agrees to
post in conspicuous places, available to employees and applicants for
employment, notices setting forth the provisions of this non-discrimination
clause.

The Contractor, in all solicitations or advertisements for employees placed by or
on behalf of the Contractor, will state that such Contractor is an equal
opportunity employer.

Notices, advertisements, and solicitations placed in accordance with Federal
law, rule, or regulation shall be deemed sufficient for the purpose of meeting the
requirements of this paragraph.

The Contractor will include the provisions of this Contract paragraph in every
subcontract or purchase order over $10,000, so that the provisions will be
binding upon each subcontractor or vendor.”

12.3 Add the following new Paragraph 17.08:

“The provisions contained in Chapter 43, Article 6, Sections 2.2-4367 through 2.2-
4377 of the Virginia Public Procurement Act, as set forth in the 1950 Code of
Virginia, as amended, apply to this contract. The provisions of Article 6 of Chapter
43 supplement, but do not supersede, other provisions of law including, but not
limited to, the Virginia Conflict of Interest Act (§ 2.2-3100 et seq.), the Virginia
Governmental Frauds Act (§ 18.2-498.1 et seq.) and Articles 2 and 3 of Chapter 10
of Title 18.2. The provisions apply notwithstanding the fact that the conduct
described may not constitute a violation of the Virginia Conflict of Interests Act.”

12.4 Add the following new Paragraph 17.09:

“During the performance of this contract, the Contractor agrees to:

1.

2.

Provide a drug-free workplace for the Contractor’s employees.

Post in conspicuous places, available to employees and applicants for
employment a statement notifying employees that the unlawful manufacture,
sale, distribution, dispensation, possession, or use of a controlled substance or
marijuana is prohibited in the contractor’s workplace and specifying the actions
that will be taken against employees for violations of such prohibition.

State in all solicitations or advertisement for employees placed by or on behalf
of the contractor that the contractor maintains a drug-free workplace.

Include the provisions of the foregoing clauses in every subcontract or purchase
order of over $10,000.00, or so that the provisions will be binding upon each
subcontractor or vendor.”

12.5 Add the following new Paragraph 17.10:
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12.6

12.7

12.8

“The Town of Culpeper in procuring goods and services, or in making
disbursements pursuant to this section, shall not discriminate against a faith-based
organization on the basis of the organization’s religious character or impose
conditions that restrict the religious character of the faith-based organization, except
funds provided for expenditure pursuant to contracts with public bodies shall not be
spent on religious worship, instruction, or proselytizing, or impair, diminish, or
discourage the exercise of religious freedom by the recipients of such goods,
services, or disbursement.”

Add the following new Paragraph 17.11:

“Foreign and Domestic Businesses Authorized to Transact Business in the
Commonwealth:

1. A Contractor organized as a stock or nonstock corporation, limited liability
company, business trust, or limited partnership or registered as a registered
limited liability partnership shall be authorized to transact business in the
Commonwealth as a domestic or foreign business entity if so required by Title
13.1 or Title 50 or as otherwise required by law.

2. A Contractor organized as a stock or nonstock corporation, limited liability
company, business trust, or limited partnership or registered as a registered
limited liability partnership shall not allow its existence to lapse or its certificate
of authority or registration to transact business in the Commonwealth, if so
required under Title 13.1 or Title 50, to be revoked or cancelled at any time
during the term of this contract. The Town may void any contract with a
business entity if the business entity fails to remain in compliance with this
provision.”

Add the following new Paragraph 17.12:

“A. The Contractor agrees that the Town or any duly authorized representative of
the Town may have access to and the right to examine and copy any directly
pertinent books, documents, papers, and records of the Contractor involving
transactions related to this Contract. This right shall expire on the third
anniversary of the issuance of final payment under this Contract.

B. The Contractor further agrees to include in any subcontract for more than
$10,000 entered into as a result of this Contract, a provision to the effect that
the subcontractor agrees that the Town or any duly authorized representative
may have access to and the right to examine and copy any directly pertinent
books, documents, papers, and records of such subcontractor involved in
transactions related to such subcontract, or this Contract. The term
subcontract as used herein shall exclude subcontracts or purchase orders for
public utility services at rates established for uniform applicability to the
general public. This right expires on the third anniversary of the issuance of
final payment to the subcontractor.”

Add the following new Paragraph 17.13:
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“The Contractor shall not be excused from performance under this Contract by
failure to agree to a Change Order, and it is the express purpose of this provision to
permit unilateral changes in the Contract by the Owner subject to the conditions and
limitation herein. No claim for changes made by Change Order shall be considered
if made after final payment in accordance with the Contract.”

12.9 Add the following new Paragraph 17.14:

“This Contract, including its incorporated documents, contains the whole agreement
between the parties as to its subject, and no prior or contemporaneous
communications, representations, or agreements, written or verbal, may alter, add
to, or contradict any provision in it. There are no promises, terms, conditions, or
obligations related to the subject of this Contract other than those contained herein.
All modifications and changes to the Contract shall be in writing and signed by the
party to be charged, or its authorized representative.”

12.10Add the following new Article 4.03B to the Agreement between the Owner and
Contractor:

“Alternatively, if performance is so delayed, the Town may terminate this Contract
in whole or in part under the Default clause in this Contract and in that event, the
Contractor shall be liable for fixed, agreed and liquidated damages accruing until
the time the Town may reasonably obtain performance of similar services. The
liquidated damages shall be in addition to any increased costs occasioned the Town
in completing the work.”
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End of Section
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Section 01600
Standard Contract Forms

The following Engineers Joint Contract Documents Committee (EJCDC) and American
Institute of Architects (AIA) documents will be incorporated in this project manual. All
forms shall be utilized in accordance with applicable EJCDC and AIA regulations and
modified as needed for this particular project:

Agreement
Completed EJCDC Document C-520 (2007) “Suggested Form of Agreement
Between Owner and Contractor for Construction Contract”, will be a part of this
contract.

Performance Bond, and Payment Bond
Completed EJCDC Document C-610, (2007) and EJCDC Document C-615
(2007), will be a part of this contract.

Supplemental Attachment for Accord Certificate of Insurance
Completed AIA Document G715, (1991), will be a part of this contract.

Application and Certificate for Payment and Continuation Sheet
Completed EJCDC Document C-620, (2013), will be a part of this contract.

Affidavit of Payment of Debts and Claims, and Affidavit of Release of Liens
Completed AIA Documents G706 and G706A (1994), will be part of this
contract.

Standard General Conditions of the Construction Contract
EJCDC Document C-700 (2007) “Standard General Conditions of the

Construction Contract”, modified as needed, will be a part of this contract.

Town of Culpeper Uniform Guidance Procurement Policy for use when Spending
Federal Money

Town of Culpeper Uniform Guidance: Conflict of Interest Policy when Spending
Federal Funds

EJCDC documents are available from the EJCDC online store at www.ejcdc.com.

AIA documents are available at www.AIA.org.
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Section 02050
Demolition

1 GENERAL

1.1 Description: This section specifies removal and offsite disposal or relocation of the
following:

1.1.1 Existing equipment as indicated on the drawings.

1.1.2 Disconnecting, capping, or sealing and removal of existing utilities and site
piping as indicated on the drawings.

1.2 Definitions

1.2.1 Remove: Remove and legally dispose of items except those indicated to be
reinstalled, salvaged, or to remain the Owner’s property.

1.2.2 Remove and Salvage: Items indicated to be removed and salvaged remain
the Owner’s property. Remove, clean and pack or crate items to protect
against damage. Identify contents of containers and deliver to the Owner’s
designated storage area.

1.2.3 Remove and Reinstall: Remove items indicated; clean, service and otherwise
prepare them for reuse; store and protect against damage. Reinstall items in
locations indicated.

1.2.4 Existing to Remain: Protect construction indicated to remain against damage
and soiling during demolition. When permitted by WW Associates, items
may be removed to a suitable, protected storage location during demolition
and then cleaned and reinstalled in their original location.

1.3 Materials Ownership

1.3.1 Except for items or materials indicated to be reused, salvaged, or otherwise
indicated to remain the Owner’s property, demolished materials shall
become the Contractor’s property and shall be removed from the site and be
disposed of by the Contractor.

1.3.2 Historical items, relics, and similar objects, which may be encountered
during demolition, remain the Owner’s property. Carefully remove and
salvage each item or object in a manner to prevent damage and deliver
promptly to the Owner.

1.4 Quality Assurance

1.4.1 Regulatory Requirements: Comply with governing Environmental Protection
Agency (EPA) notification regulations before starting demolition. Comply
with hauling and disposal regulations of authorities having jurisdiction.
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1.5 Project Conditions

1.6

2.1

3.1

1.5.1 The Owner assumes no responsibility for actual condition of structures to be
demolished.

1.5.2 Storage or sale of removed items or materials onsite will not be permitted.

1.5.3 Asbestos: It is not expected that asbestos will be encountered in the course
of this contract. If any materials suspected of containing asbestos are
encountered, do not disturb the materials. Immediately notify WW
Associates and the Owner.

1.5.4 All material indicated to be demolished may be salvaged for the Owner’s use
at the discretion of the Owner. All other material shall be disposed of off the
plant site.

Scheduling

1.6.1 Arrange demolition schedule so as not to interfere with the Owner’s onsite
operations.

PRODUCTS

Flowable Backfill

2.1.1 Hydraulic cement, fly ash, water, aggregates, admixtures, and granulated
iron blast furnace slag used in flowable backfill shall conform to the
requirements of the latest edition of the Virginia Department of
Transportation (VDOT) Road and Bridge Specifications.

2.1.2 Flowable backfill shall have a 28-day design compressive strength of 30 to
200 psi when tested in accordance with AASHTO T23. Mix design shall
result in a fluid product having a slump of 8 to 48 inches at the time of
placement.

2.1.3 Mixing, transporting, and placement of flowable backfill shall be performed
in accordance with the latest edition of the VDOT Road and Bridge
Specifications.

2.1.4 Temperature of flowable backfill shall be a minimum of 50°F at the time of
placement. Material shall be protected from freezing for a minimum of 24
hours after placement.

EXECUTION

General
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3.1.1 Work shall be performed in such manner as not to endanger the safety of the
workmen or the public or cause damage to nearby structures.

3.1.2 Provide all barriers and precautionary measures in accordance with the
Owner’s requirements and other authorities having jurisdiction.

3.1.3 Prior to the execution of the work, the Contractor, Owner, and Engineer
shall jointly survey the condition of the adjoining and/or nearby structures.
Photographs and records shall be made of any prior settlement or cracking of
structures, pavements, and the like, that may become the subject of possible
damage claims.

3.2 Disposal of Material

3.2.1 All debris resulting from the demolition and removal work shall be disposed
of by the Contractor as part of the work of this contract. Material designated
by the Engineer to be salvaged shall be stored on the construction site as
directed. All other material shall be disposed of offsite by the Contractor at
his expense in accordance with all federal, state, and local regulations.

3.2.2 Burning of any debris resulting from demolition activities will not be
permitted at the site.

3.3 Utility Services

3.3.1 Utility Requirements: Locate, identify, disconnect, and seal or cap off utility
services to be removed or abandoned in place as indicated on the drawings.

3.3.2 Maintain existing utilities indicated to remain in service and protect them
against damage during demolition operations.

3.3.2.1 Do not interrupt existing utilities serving occupied or operating
facilities, except when authorized in writing by authorities having
jurisdiction. Provide temporary services during interruptions to
existing utilities, as acceptable to governing authorities.

3.4 Explosives: Explosives shall not be used for demolition activities.
3.5 Lead Based Paint Removal

3.5.1 Provide a certified industrial hygienist to oversee the removal operation.
Submit a lead based paint abatement plan for approval, to be prepared by the
certified industrial hygienist.

3.5.2 All Federal Regulations under § 24 CFR 35 must be followed.

3.6 Pollution Controls
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3.7

3.8

3.9

3.6.1 Use water mist, temporary enclosures, and other suitable methods to limit
the spread of dust and dirt. Comply with governing environmental protection
regulations.

3.6.1.1 Do not use water when it may create hazardous or objectionable
conditions, such as ice, flooding, or pollution.

3.6.2 Remove and transport debris in a manner that will prevent spillage on
adjacent surfaces and areas. Keep pavement and area adjacent to the site
clean and free of mud, dirt, and debris at all times.

3.6.3 Clean adjacent buildings and improvements of dust, dirt, and debris caused
by demolition operations. Return adjacent areas to the condition existing
before the start of demolition activities.

Remove above grade improvements such as posts, poles, fences, walls, and other
items as specifically indicated or necessary to permit new construction.

Equipment Removal/Abandonment: Coordinate with the Owner prior to starting
demolition activities. Remove and abandon equipment items in place as indicated
on the drawings. Use such methods required to complete work within limitations of
governing regulations and as follows:

3.8.1 Dispose of demolished items and materials promptly. On-site storage or sale
of removed items will be prohibited.

3.8.2 Remove/drain water, sludge, and other organic residuals from structures
prior to demolition and abandonment.

3.8.3 Promptly patch and repair holes and damaged surfaces caused to adjacent
construction by demolition operations. = Completely fill holes and
depressions in existing concrete floor slabs and walls to remain with ASTM
C 1107 nonshrink grout, applied according to the manufacturer’s written
recommendations.

3.8.4 Remove and dispose of all mechanical and electrical equipment associated
with the existing hydropneumatic tank abandoned in place as indicated on
the contract drawings.

3.8.5 Return elements of construction and surfaces to remain to condition existing
before the start of demolition operations.

Filling Below Grade Areas: Completely fill below grade areas and voids resulting
from demolition of structures, and pavements with soil materials in accordance with
Section 02200 - Earthwork. Fill material shall be completely free of debris and
rubbish.
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3.9.1 Prior to placement of fill materials, ensure that areas to be filled are free of
standing water, frost, frozen material, trash, and debris.

3.9.2 After fill placement and compaction, grade surface to meet adjacent contours
and to provide flow to surface drainage structures.

3.10 Damages: Promptly repair damages to adjacent utilities or pavement caused by
demolition activities.

3.11 Cleanup

3.11.1 Promptly dispose of demolished materials. Do not allow demolished
materials to accumulate on-site. If the Contractor fails to remove excess
debris promptly, the Owner reserves the right to remove it at the
Contractor’s expense.

3.11.2 Remove promptly salvageable material that becomes property of the
Contractor and is not to be reused in construction. Sale of material on the
site will be prohibited.

3.11.3 Remove all tools, equipment, and materials from the demolition site, and all
rubbish upon completion of the work.

3.11.4 Leave the site clean, neat, orderly, and in condition to begin new
construction.

End of Section
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Section 02200
Earthwork

1 GENERAL

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

1.1.1  American Society for Testing and Materials (ASTM)
1.1.1.1 ASTM C 136: Sieve analysis of fine and coarse aggregates.

1.1.1.2 ASTM D 698: Moisture-density relations of soils and soil-
aggregate mixtures using 5.5-1b (2.49-kg) rammer and 12-inch
(305-mm) drop.

1.1.1.3 ASTM D 1140: Amount of material in soils finer than the No. 200
(75-micrometer) sieve.

1.1.1.4 ASTM D 1556: Density of soil in place by the sand-cone method.

1.1.1.5 ASTM D 1557: Moisture-density relations of soils and soil-
aggregate mixtures using 10-b (4.54-kg) rammer and 18-inch
(457-mm) drop.

1.1.1.6  ASTM D 2487: Classification of soils for engineering purposes.

1.1.1.7 ASTM D 2922: Density of soil and soil-aggregate in place by
nuclear methods (shallow depth).

1.1.1.8 ASTM D 3017: Water content of soil and rock in place by nuclear
methods (shallow depth).

1.1.1.9 ASTM D 4318: Liquid limit, plastic limit, and plasticity index of
soils.

1.2 Definitions

1.2.1 Hard Materials: Weathered rock, dense consolidated deposits, or
conglomerate materials which are not included in the definition of “rock”
but which usually require the use of heavy excavation equipment, ripper
teeth, or jack hammers for removal.

1.2.2  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 '2 cubic yard in
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volume. Removal of hard material will not be considered rock excavation
because of intermittent drilling and blasting that is performed merely to
increase production.

1.2.3  Cohesive Materials: Materials ASTM D 2487 classified as GC, SC, ML,
CL, MH, and CH. Materials classified as GM and SM will be identified as
cohesive only when the fines have a plasticity index greater than zero.

1.2.4  Cohesionless Materials: Materials ASTM D 2487 classified as GW, GP,
SW, and SP. Materials classified as GM and SM will be identified as
cohesionless only when the fines have plasticity index of zero.

1.3 Store and use explosives in accordance with federal, state, and local regulations.
The Contractor shall be responsible for and shall satisfactorily correct all damage
resulting from the use of explosives.

1.4 Submittals: Provide the following in a timely manner in accordance with the
approved submittals schedule as specified in Section 01400 — General
Requirements.

1.4.1 Two copies of field test reports for fill and backfill tests, select materials
tests, and density tests.

1.42 Two copies of a detailed blasting plan and schedule including procedures
proposed, and qualifications and references of blasting personnel.

1.5 Delivery, Storage, and Handling: Perform in a manner to prevent contamination or
segregation of materials.

1.6 Criteria for Bidding
1.6.1 Base bids on the elevations as indicated.

1.6.2 All earthwork excavation shall be unclassified, regardless of material
encountered. All earthwork excavation shall be performed to the indicated
elevations at no additional cost to the Owner.

1.6.3  Contractor shall retain the services of a geotechnical engineer certified in
the Commonwealth of Virginia to certify all building and structure
subgrades to be suitable for construction. Submit certifications to WW
Associates, Inc., for record.

1.6.4 Blasting will be permitted on this project as specified herein.

1.6.5 Remove material in an approved manner, and provide excavation support
structures as required in accordance with the U.S. Army Corps of Engineers
“Safety and Health Requirements Manual,” EM-385-1-1, Sections 25 A
through E.
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1.7

1.8

1.9

Provide barricades, coverings, or other types of protection necessary to prevent
damage to existing improvements not indicated to be removed, and improvements
on adjoining properties.

1.7.1  Restore all improvements damaged by this work to their original condition,
and acceptable to the Owner or other parties or authorities having
jurisdiction, unless indicated otherwise.

Protect existing trees and other vegetation indicated to remain in place against
cutting, breaking, or skinning of roots; skinning and bruising of bark; smothering of
trees by stockpiling construction materials or excavated materials within drip line;
excess foot or vehicular traffic; or parking of vehicles within drip line. Provide
temporary fences, barricades, or guards as required to protect trees and vegetation to
be left standing.

Burning of site clearing debris will not be allowed.

1.10 Utility Location: The Contractor shall provide the services of a pipe utility location

2.1

firm to use nondestructive, air vacuum excavation methods to pothole existing
underground utilities within the limits of disturbance on this project to avoid utility
conflicts. Pothole excavations shall be performed every 50 linear feet along pipe
lines, and at additional locations where requested by WW Associates. Resolution of
utility conflicts is the responsibility of the Contractor at no additional cost to the
Owner. Utilities shall be marked by the pipe utility location firm prior to
construction.

PRODUCTS

Soil Materials: Free of debris, roots, wood, scrap material, vegetation, refuse, soft
unsound particles, and frozen deleterious or objectionable materials. The maximum
particle diameter shall be one-half the lift thickness at the specified location. The
maximum particle diameter for pipe backfill material located less than 1-foot above
the pipe crown shall be 1-inch.

2.1.1 Common Fill: Approved, unclassified soil material with the characteristics
required to compact to the soil density specified for the intended location.

2.1.2 Backfill and Fill Material: ASTM D 2487, Classification GW, GP, GM,
GC, SW, SP, SM, SC with a maximum ASTM D 4318 liquid limit of 35,
maximum ASTM D 4318 plasticity index of 12, and a maximum of 25
percent by weight passing ASTM D 1140, No. 200 sieve.

2.1.3  Topsoil: Provide as specified in Section 02936 — Seeding.

2.1.4 Select Material: ASTM D 2487, Classification GW, GP, SW, SP with a
maximum of 10 percent by weight passing ASTM D 1140, No. 200 sieve.

2.1.5 Pipe Bedding Material: As shown on the Drawings.
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2.1.6  Aggregate Fill (under tank): VDOT No. 57 coarse aggregate.

2.1.7 Riprap: Class Al dry riprap as defined in the Department of Transportation
(VDOT) Road and Bridge Specifications, Section 414, “Riprap.”

2.2 Borrow: Obtain borrow materials required in excess of those furnished from
excavations from sources off the Owner’s property. Provide and submit soil
classification testing to ensure borrow materials meet the requirements of this
specification.

2.3 Geotextile fabric for riprap bedding material shall be woven polypropylene and
shall have the following properties as a minimum:

Physical Property Specification Test Method
Apparent Opening Size SEi?VlZI to or greater than No. 50 ASTM D 4751
grl‘i‘b Tensile Strength Warp /- 354 1nds /250 pounds ASTM D 4632
Puncture Strength 140 pounds minimum ASTM D 4833

2.3.1 Acceptable products are Erosion 1 as manufactured by Synthetic Industries,
4019 Industry Drive, Chattanooga, Tennessee 37416, Telephone: (615) 899-
0444, and Amoco 1199 as manufactured by Amoco Fabrics and Fibers
Company, 900 Circle 75 Parkway, Suite 300, Atlanta, Georgia 30339,
Telephone: (404) 984-4444.

2.4 Geotextile fabric beneath access roads shall be woven polypropylene and shall have
the following properties as a minimum:

Physical Property Specification Test Method
Apparent Opening Size Equal to or gg?:izr than No. 40 ASTM D 4751
Grab Tensile Strength 315 pounds ASTM D 4632
Grab Tensile Strength 10% ASTM D 4632
Mullen Burst Strength 650 psi ASTM D 3786
Trapezoidal Tear Strength 120 pounds ASTM D 4533
Puncture Strength 145 pounds minimum ASTM D 4833
UV Resistance after 500 hours 70% ASTM D 4355
Permittivity 0.05 sec™! ASTM D 4491

2.4.1 Acceptable products are Mirafi 600X as manufactured by Mirafi
Construction Products, 365 South Holland Drive, Pendergrass, Georgia,
30567, Telephone: (706) 693-2226, or approved equal by Synthetic
Industries, or Amoco Fabrics and Fibers Company.

3 EXECUTION
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3.1 Clearing

3.1.1 Remove from the site trees, stumps, roots, brush, shrubs, down timber,
rotten wood, rubbish, other vegetation, as well as fences and incidental
structures necessary to allow for new construction.

3.1.2 Clearing work shall be restricted to area within “Construction Limits”
specified in this Section and as indicated on the drawings.

3.1.3  Undisturbed stumps and roots, a minimum of 5 feet below finished grade
and not located under or within 10 feet of any structure, may be left in
place. Tops of stumps left in place shall not be more than 6 inches above
original grade.

3.2 Existing Trees and Shrubs

3.2.1 Trees and shrubs that are to remain will be indicated on the drawings or
conspicuously marked on site.

3.2.2 Ownership of Trees: Unless otherwise noted, trees removed to allow for
new construction shall become the property of the Contractor and shall be
removed from the site.

3.2.3  Provide protection for roots and branches over 1% inches in diameter that
are cut during construction operations. Coat the cut faces with an emulsified
asphalt or other coating especially formulated for horticultural use on cut or
damaged plant tissues. Temporarily cover all exposed roots with wet burlap
to prevent roots from drying out. Provide earth cover as soon as possible.

3.3 Grubbing

3.3.1 Grub areas within and to a point 10 feet outside of all structures, areas to
receive fill where finished grade will be less than 3 feet above existing
grade, cut areas where finished grade will be less than 2 feet below existing

grade, transitional areas between cut and fill, and any area to receive control
fill.

3.3.2 Remove from the ground to a depth of 24 inches all stumps, roots '2-inch
diameter and larger, organic material, and debris.

3.3.3  Use only hand methods for grubbing inside the drip lines of trees that are to
remain.

3.4 Land Disturbance and Construction Limit Criteria for Utility Construction
3.4.1 General Requirements Applying to all Areas

3.4.1.1 The Contractor shall plan construction to minimize disturbance to
properties adjacent to the proposed utilities. The Contractor shall
flag the proposed limits of construction and mark all proposed
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trees to be cut for review and approval by the Engineer prior to any
clearing being performed.

3.4.1.2 The Engineer reserves the right to limit the width of land to be
disturbed and to designate on the drawings or in the field certain
areas or items within this width to be protected from damage.

3.4.1.3 The Contractor shall be responsible for damages to area or items
designated by the Engineer to be protected.  Repairs to,
replacement of, or reparations for areas or items damaged shall be
made to the satisfaction of the Engineer before acceptance of the
completed project.

3.4.1.4 Unless otherwise noted on the contract drawings, all trees cut shall
be removed from this project. Brush, laps, roots, and stumps from
trees shall also be removed from the site.

3.4.1.5 All buildings or structures located along the line shall be protected
by the Contractor. Hand trenching, shoring, or other methods may
be required.

3.4.1.6 Any fences disturbed by the Contractor shall be repaired with new
materials to a condition equal to or better than their original
condition or to the satisfaction of the Engineer. Provide new
fencing where indicated on the drawings.

3.4.1.7 The Contractor shall obtain written permission from property
owners for use of any access points other than ones located within
right-of-ways. Written permission shall contain conditions for use
and restoration agreements between property owner and
Contractor.

3.4.1.8 All areas disturbed shall be restored to a condition equal to or
better than their original condition and shall be graded to drain.

3.4.1.9 The Contractor shall replace or repair all damaged or destroyed
property corners.

3.4.1.10 All trees located beyond 10 feet of the utility centerline shall be
protected unless the Contractor obtains written authorization from
the Engineer to remove them. The Engineer reserves the right to
designate other trees located closer to the centerline for protection
where possible.

3.4.1.11 All shrubs, hedge, or other ornamental plantings located along the
line shall be protected or moved and replanted by the Contractor.
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34.2

3.4.1.12 The Contractor shall grub only brush, roots, and stumps of
removed trees. Damage to lawns shall be kept to an absolute
minimum necessary for construction.

3.4.1.13 Topsoil shall be removed from trench line to a depth of 6 inches
and stockpiled for use in final restoration. Topsoil shall be
replaced to the same depth.

3.4.1.14 Excavated or blasted rock shall be removed from the site unless
otherwise ordered by the Engineer.

3.4.1.15 Restoration and fine grading shall follow within 1 week from the
time an area is disturbed or within 500 feet from the immediate
work site, whichever occurs first. Seeding shall follow as specified
in Section 02936 — Seeding.

Construction Limits

3.4.2.1 The Contractor shall not disturb any areas outside the construction
limits indicated on the drawings without express written
permission from the Engineer. Construction limits are defined as
the limits of clearing.

3.4.2.2 No clear-cutting of timber shall be permitted within the
construction limits. The Contractor shall make select cutting of
trees, taking the smallest trees first, that are mandatory for the
construction of the utility line. The Engineer’s decision shall be
final on determination of which trees are to be cut.

3.5 Clean up debris resulting from site clearing operations continuously with the
progress of the work.

3.6

3.7

Remove debris from the site in such a manner as to prevent spillage. Keep pavement
and areas adjacent to site clean and free from mud, dirt, and debris at all times.

Surface Preparation

3.7.1

3.7.2

Stripping: Strip existing topsoil, when present, to a depth of 6 inches
without contamination by subsoil material. Stockpile topsoil separately
from other excavated material and locate convenient to finish grading area.

Unsuitable Material: Remove unsuitable soil materials, waste material,
vegetation, debris, decayed vegetable matter, sod, and mulch from the
construction site. Dispose of the unsuitable material off the Owner’s
property in accordance with all federal, state, and local regulations.

3.8 Protections
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3.8.1 Protection Systems: Provide shoring, bracing, and sheeting as required in
accordance with the U.S. Army Corps of Engineers “Safety and Health
Requirements Manual,” EM-385-1-1, Sections 25 A through E.

3.8.2 Site Drainage: Provide for the collection and disposal of surface and
subsurface water encountered during construction.

3.8.2.1 Surface Drainage: Completely drain the construction site during
periods of construction to keep soil materials sufficiently dry.
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 in
this section at no additional cost to the Owner.

3.8.2.2 Subsurface Drainage: Consider site surface and subsurface
conditions, available soil, and hydrological data. Remove water by
benching, sump pumping, deep well pumping, or other methods to
prevent softening of surfaces exposed by excavation. Use filters on
dewatering devices to prevent removal of fines from soil. Provide
erosion control at the outlet of piping to prevent erosion. Operate
dewatering system continuously until construction work below
existing water levels is complete.

3.8.3  Underground Utilities: Location of existing utilities indicated on the
drawings is approximate. The Contractor shall physically verify the
location and elevation of the existing utilities, whether indicated or not,
prior to starting construction. The Contractor shall contact Miss Utility and
respective utility owners for exact locations prior to any excavation near
utilities.

3.8.4 Machinery and Equipment: Movement of construction machinery and
equipment over pipes during construction shall be at the Contractor’s risk.
Repair or remove and provide new pipe for existing or newly installed pipe
that has been displaced or damaged at no additional cost to the Owner.

3.8.5 Flotation: The Contractor shall take all necessary precautions to prevent the
flotation of new piping and structures during installation and the period
before the new piping and associated structures are backfilled and placed in
service.

3.9 Excavation

3.9.1 Excavate to the elevations and dimensions indicated and as specified in this
section. Reuse excavated materials that meet the specified requirements for
the material type required at the intended location. When soil not meeting
the requirements specified in this section is encountered during excavation,
remove the unsuitable soil material and replace with select material as
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39.2

393

394

specified in this section. Removal and disposal of unsuitable soil material
and placement and compaction of select material shall be performed at no
additional cost to the Owner.

Keep excavations free from water. Excavate soil disturbed or weakened by
the Contractor’s operations, and soils softened or made unsuitable for
subsequent construction due to exposure to weather. Refill with select
material and compact to 95% of ASTM D 698 maximum density. Unless
specified otherwise, refill excavations cut below indicated depth with select
material and compact to 95% of ASTM D 698 maximum density. Side
slopes when allowed shall be protected with 6-mil polyethylene sheeting.

Pipe Trenches: Excavate to the dimensions indicated and as specified
herein. Trenches in public roadways shall be excavated in accordance with
the latest edition of the VDOT Road and Bridge Specifications. Where rock
is encountered, excavate and remove rock to a minimum depth of 6 inches
below the pipe invert. Grade bottom of trenches to provide uniform support
for each section of pipe after pipe bedding placement.

Unsuitable Subgrade Soil Materials: Subgrades which are determined to be
unsuitable for bearing new equipment, structures, or piping, shall have the
unsuitable subgrade soil materials removed and disposed of, and replaced
with select material at no additional cost to the Owner.

3.10 Filling and Backfilling: Fill and backfill to elevations and dimensions indicated.
Compact each lift before placing overlaying lift.

3.10.1

3.10.2

3.10.3

3.10.4

Common Fill Placement: Provide for general site. Place in 6-inch lifts.
Compact areas not accessible to rollers or compactors with mechanical hand
tampers. Aerate material excessively moistened by rain to a satisfactory
moisture content. Provide a smooth finish surface by blading, rolling with a
smooth roller, or both.

Backfill and Fill Material Placement: Place in 6-inch lifts. Place backfill
material adjacent to structures as the structural elements are completed and
accepted. Backfill against concrete only when approved. Place and compact
material to avoid loading upon or against structures. Place backfill and fill
materials to 5 feet outside of structures.

Select Material Placement: Provide under all structures and concrete slabs.
Select materials shall be provided from approved borrow areas. In addition,
provide stone where indicated on the drawings. Place in 6-inch lifts.
Backfill adjacent to structures shall be placed as structural elements are
completed and accepted. Backfill against concrete only when approved.
Place and compact material to avoid loading upon or against structures.

Trench Backfilling: Backfill as rapidly as construction, testing, and
acceptance of work permits. Place and compact initial backfill and backfill
materials in 6-inch lifts to the top of the trench. Trenches in public

WW Associates Project No. 221028.00 02200/9



roadways shall be backfilled and compacted in accordance with the latest
edition of the VDOT Road and Bridge Specifications.

3.10.5 Bedding Requirements: Except as specified otherwise in the individual
piping sections, provide bedding for buried piping as specified herein.
Ductile iron piping shall be bedded in VDOT No. 57 coarse aggregate to a
depth of 's the outside pipe diameter (minimum depth of 6 inches) beneath
the pipe invert in accordance with the Class C condition shown in the Town
Standard Detail 20.1 entitled “Pipe Bedding Details.”

3.11 Compaction: Expressed as a percentage of maximum density. Determine in-place
density of the existing subgrade; if required density exists, no compaction of the
existing subgrade will be required.

3.11.1 General Site: Compact underneath areas designated for vegetation and areas
outside the 10-foot line of structures to 90% of ASTM D 698.

3.11.2 Concrete Slabs: Compact top 12 inches of subgrade to 98% of ASTM D
698. Compact fill, backfill, and select materials to 98% of ASTM D 698.

3.11.3 Pipe Trenches: Compact fill, backfill, and select materials placed in pipe
trenches to 95% of ASTM D 698.

3.11.4 Adjacent Areas: Compact areas within 10 feet of structures to 95% of
ASTM D 698.

3.11.5 Paved Areas: Compact top 12 inches of subgrade to 100% of ASTM D 698.
Compact fill, backfill, and select materials to 100% of ASTM D 698. In
addition to the specified compaction requirements, fill and backfill

materials shall be compacted to develop a California Bearing Ratio (CBR)
of 10.

3.12 Finish Operations

3.12.1 Grading: Finish grades as indicated within one-tenth of 1 foot. Grade areas
to drain water away from structures. For existing grades that will remain but
which were disturbed by the Contractor’s operations, grade as directed.

3.12.2 Seeding: Provide as specified in Section 02936 — Seeding.

3.12.3 Protection of Surfaces: Comply with all local requirements and the latest
edition of the Virginia Erosion and Sediment Control Handbook to control
erosion and sedimentation. Protect newly graded areas from traffic, erosion,
and settlements that may occur. Repair or reestablish damaged grades,
elevations, or slopes.

3.12.3.1 No more than 100 feet of trench shall be open at any one time.

3.12.3.2 During pipe installation activities, the Contractor shall provide
seeding and mulch restoration to ensure no more than 10,000
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3.123.3

3.12.3.4

3.12.3.5

3.12.3.6

3.12.3.7

3.12.3.8

3.12.3.9

3.12.3.10

3.12.3.11

square feet of disturbed area remains unrestored at any given
time.

Install silt fence on downhill side of pipe trenches and at other
locations to prevent sediment from entering drainageways.

Apply permanent or temporary soil stabilization to denuded areas
within 15 days after final grade is reached on any portion of the
site. In addition, apply soil stabilization within 15 days to
denuded areas which may not be at final grade but will remain
dormant (undisturbed) for longer than 60 days. Soil stabilization
practices include vegetative establishment, mulching, and the
early application of gravel base on areas to be paved.

Install straw bale dam or silt fence around soil stockpiles and
excavations.

Take all applicable erosion and siltation control measures prior to
grading.

Protect and maintain storm sewer and culvert inlets with silt traps.

Inspect all erosion and sediment control devices at the close of
each work day and after each rainstorm. Make necessary repairs
or clean up immediately to maintain effectiveness of the device.

Where consistent with job safety requirements, easement
conditions, and construction methods, place all excavated
material on the uphill side of the trench. When the soil is placed
on the downhill side of the trench, divert maximum drainage
toward the trench.

Repair after cleanup: Upon completion of construction work and
after spoils and debris have been removed, regrade any areas
disturbed by the operations.

Water discharged from dewatering activities shall not be
discharged directly to any stream or body of water. Comply with
Specification 3.26, “Dewatering Structure,” of the latest edition
of the Virginia Erosion and Sediment Control Handbook.

3.13 Riprap: Riprap shall be installed in accordance with the latest edition of the VDOT
Road and Bridge Specifications, Section 414, “Riprap.” Geotextile fabric shall be
placed under all riprap.

3.14 Geotextile Fabric: Geotextile fabric shall be installed in accordance with the latest
edition of the Virginia Erosion and Sediment Control Handbook and the
manufacturer’s written recommendations.
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3.15 Disposition of Surplus Material: Waste soil materials off the Owner’s property as
directed by the Owner and WW Associates in accordance with federal, state, and
local regulations.

3.16 Blasting is not allowed on this project.

3.17 Field Quality Control: The Contractor shall employ an independent testing firm to
provide all soil testing required for this project.

3.17.1 Sampling: Take the number and size of samples required to perform the
following tests.

3.17.2 Testing: Perform one of each of the required tests for each material used.
Provide additional tests for each source change and as requested by WW
Associates.

3.17.2.1 Fill and Backfill: Test fill and backfill material in accordance
with ASTM C 136 for conformance to ASTM D 2487 gradation
limits; ASTM D 1140 for material finer than the No. 200 sieve;
ASTM D 423 for liquid limit and ASTM D 424 for plastic limits;
ASTM D 698 or ASTM D 1557 for moisture density relations, as
applicable.

3.17.2.2 Select Material: Test select material in accordance with ASTM C
136 for conformance to ASTM D 2487 gradation limits; ASTM D
1140 for material finer than the No. 200 sieve; ASTM D 698 or
ASTM D 1557 for moisture density relations, as applicable.

3.17.2.3 Density Tests: Test soil density in accordance with ASTM D 698,
or ASTM D 2922 and ASTM D 3017. When ASTM D 2922 and
ASTM D 3017 density tests are used, verify density test results by
performing an ASTM D 698 density test at a location already
ASTM D 2922 and ASTM D 3017 tested as specified herein.
Perform an ASTM D 698 density test at the start of the project, and
for every 10 ASTM D 2922 and ASTM D 3017 density tests
thereafter. Test each lift at randomly selected locations every 500
square feet of existing grade in fills for structures and concrete
slabs, every 500 square feet for other fill areas, every 1,000 square
feet of subgrade in cut, and every 250 linear feet for pipe line
installation (minimum one test per pipe line), and additional tests
as requested by WW Associates.

End of Section
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1.1

1.2

2.1

2.2

23

3.1

32

33

Section 02500
Paving and Surfacing

GENERAL

Reference specifications where applicable to work under this section are referred to
by abbreviation as follows:

1.1.1 American Association of State Highway and Transportation

OFFICIALS. ..ot e AASHTO
1.1.2  American Society for Testing and Materials...........ccccoecvererienienennnene. ASTM
1.1.3  Virginia Department of Transportation ...........ccccceeeeveeecieencrieenveeennen. VDOT
Submittals: Provide the following in a timely manner in accordance with the
approved submittals schedule as specified in Section 01400 — General
Requirements.
PRODUCTS

Aggregate base course for pavement shall be Type 1, Size No. 21A, graded
aggregate base material as defined in VDOT Road and Bridge Specifications,
Section 203, “Coarse Aggregate,” and Section 208, “Subbase and Aggregate Base
Material.”

Aggregate base course for construction entrances shall be Size No. 1, graded
aggregate base material as defined in VDOT Road and Bridge Specifications,
Section 203, “Coarse Aggregate.”

Aggregate base course for gravel roads shall be Type 1, Size No. 21A, graded
aggregate base material as defined in VDOT Road and Bridge Specifications,
Section 203, “Coarse Aggregate.”

EXECUTION

Aggregate base course construction methods and equipment shall conform to
requirements of Section 309, “Aggregate Base Course,” of VDOT Road and Bridge
Specifications.

Subgrade Preparation: Subgrade preparation shall consist of the final machining of
the subgrade immediately prior to placing the aggregate base course. The surface
shall be true to line and grade. Construction methods and equipment shall conform
to applicable portions of Section 305, “Subgrade and Shoulders,” of VDOT Road
and Bridge Specifications.

Asphalt concrete pavement construction methods shall conform to Section 315,
“Asphalt Concrete Pavement,” of VDOT Road and Bridge Specifications.
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3.3.1

3.3.2

Apply prime coat at rate of 0.20 to 0.50 gallon per square yard over
compacted aggregate base in accordance with VDOT Road and Bridge
Specifications, Section 311, “Prime Coat.”

Apply tack coat to contact surfaces of previously constructed asphalt or
hydraulic cement concrete and surface abutting or projecting into asphalt
concrete pavement. Apply at rate of 0.05 to 0.15 gallon per square yard of
surface in accordance with VDOT Road and Bridge Specifications, Section
310, “Tack Coat.”

3.4 Pavement Repairs

34.1

342

343

3.44

3.4.5

3.4.6

3.4.7

Pavement repairs shall be performed at any point where excavations disturb
existing asphalt and per the repair details shown on design drawings.
Pavement repairs shall be performed using either permanent or temporary
asphalt concrete pavement as specified herein as soon as possible or as
directed by the Engineer. Unless directed otherwise, pavement repairs shall
be made no later than fourteen (14) calendar days following disturbance of
asphalt. Temporary stone repairs to match the existing pavement prior to
pavement repairs shall be dressed at the end of each day and as directed.
Repair costs shall be included in the lump sum of bid item 1 for this project.

Contractor shall match the existing subgrade, base, and overlay elevations
when installing repairs. Repairs shall bring trench area to the same elevation
as the surrounding area.

Pavement, curb and gutter, or sidewalks that will be disturbed must be saw
cut. No jagged edges will be allowed. Make the cut in a straight line,
parallel to, and 6 inches wider than the trench, on each side, to provide an
undisturbed shoulder under the new work.

Where trenches cross a street, the Contractor shall disturb no more than one
half of the street width at one time, and restore the first trench opening to
satisfactory travelable condition before the second half is excavated. Avoid
placement of excavated material on existing pavement wherever possible.
Clean the pavement by an approved method. Do not use cleated equipment
on pavements. Any pavements damaged by equipment or Contractor’s
operation shall be repaired at the Owner’s discretion at no additional cost.
Alter normal traffic flow only with permission from the Owner.

Replace aggregate base course in layers not to exceed 6 inches in thickness
to a depth of 1'% times the thickness of the original aggregate base. In no
case shall the replaced base be less than 8 inches thick.

Replace asphalt concrete base course equal to the original pavement asphalt
base.

Replace asphalt finished surface course equal to the original pavement
surface course.
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3.5

3.6

3.7

3.8

3.9

3.4.8 Restore private entrances to the original condition or provide no less than 6
inches of aggregate base course, whichever condition is better.

3.4.9 Apply pavement markings following final asphalt patch.
Temporary Repairs

3.5.1 When existing asphalt pavement is disturbed in streets and parking lots and
permanent pavement repairs cannot be performed immediately, or when
asphalt concrete pavement is unavailable during winter months, furnish and
place temporary cold patch asphalt material as required to maintain traffic
until permanent asphalt concrete pavement repairs can be made. Cold patch
material shall be installed in accordance with the manufacturer’s written
recommendations. Cold patch asphalt pavement material shall be placed at
minimum 2-inch thickness. The Contractor shall maintain the temporary
pavement repairs to the satisfaction of the Owner until permanent pavement
repairs are made.

3.5.2  Within 30 calendar days of permanent hot patch asphalt concrete pavement
becoming available, remove all temporary cold patch material and replace
with permanent hot patch material.

All finished pavement edges shall be clean and straight. The final paving quality
control shall be the responsibility of the Contractor and shall be acceptable to the
Owner based on surface thickness and smoothness.

Do not block private entrances except for short periods, and maintain ingress and
egress to adjacent property at all times.

Do not clog street drainage. Maintain shoulders, gutters, and ditches affected by
trenching operations to carry drainage flows. New pavement overlays shall not
block existing drainage flow conditions.

Sweep and clean surface prior to painting pavement markings. Restore pavement
markings to the original condition after pavement repairs have been completed. Use
yellow for no parking zones and white for all other markings.

3.10 Restore concrete sidewalks, curbs, and combination curb and gutter to the original

condition and per the details shown on the design drawings. Construct concrete
sidewalks in accordance with VDOT Road and Bridge Specifications, Section 504,
“Sidewalks, Steps, and Handrails.” Construct concrete curbs and combination curb
and gutter in accordance with VDOT Road and Bridge Specifications, Section 502,
“Incidental Concrete Items.”

3.11 Upon completion of construction work and after spoils and debris have been

removed, regrade any areas disturbed by the operations.

End of Section
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Section 02730
Wastewater Piping System

1 GENERAL

1.1 Description: This section specifies all wastewater piping work on this project.
These piping systems shall include, but not be limited to, the following applications:

1.1.1  Pump suction and discharge piping

1.1.2  Force main piping

1.1.3 Plant flow piping

1.1.4 Sanitary sewer

1.1.5 Sludge piping

1.1.6 Digested sludge (DS)

1.1.7 Supernatant/decant piping

1.1.8 Nonpotable water (NPW) piping

1.1.9 Drain/ floor drain piping

1.1.10 All other wastewater piping unless otherwise noted

1.2 Related Requirements: The following sections contain requirements that relate to
this section.

1.2.1 Section 02735 — Pipe Supports and Anchors

1.2.2  Section 09900 — Painting

1.2.3  Section 11300 — Wastewater Pumping Equipment
1.2.4 Section 11301 — Sludge Pumping Equipment

1.2.5 Section 13300 — Flow, Level, and Pressure Instruments

1.3 Reference specifications are referred to by abbreviation as follows:

1.3.1 American National Standards Institute............cccccevevieninienieniniineene ANSI
1.3.2  American Society for Testing and Materials...........cccccoceevereinerncnnene ASTM
1.3.3  American Water Works ASSOCIAtION .........cceevveeierienieriieneenieeienieene AWWA
1.3.4 Uni-Bell PVC Pipe ASSOCIAtION .....cccuvveeeiieeiieeeiieeeiieeeveeeiveeevee e UNI-B
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1.3.5 Virginia Department of Health..........c.cccocoiiiiiiiice VDH
1.3.6 Virginia Department of TranSportation ............cccecveecveecieereeesreeneennens VDOT
1.4 Project Conditions: Separation of Water Lines and Sanitary Sewers

1.4.1 Follow VDH standards for the separation of sanitary sewer and water
distribution systems.

1.4.2 Parallel Installation

1.4.2.1 Normal Conditions: Sewer lines and manholes shall be constructed
at least 10 feet horizontally from a water line whenever possible.
The distance shall be measured edge-to-edge.

1.4.2.2 Unusual Conditions: When local conditions prevent a horizontal
separation of at least 10 feet, then maximum horizontal separation
shall be provided with vertical separation of bottom of water line at
least 18 inches above top of sewer. Where this vertical separation
cannot be obtained, the sewer shall be constructed of AWWA
approved water pipe pressure-tested in place to 50 psi without
leakage prior to backfilling. The sewer manhole shall be of
watertight construction and tested in place.

1.43 Crossing

1.4.3.1 Normal Conditions: Sewers crossing under water lines shall be laid
to provide a separation of at least 18 inches between the bottom of
water line and the top of the sewer whenever possible.

1.4.3.2 Unusual Conditions: When local conditions prevent a vertical
separation described in “Crossing, Normal Conditions,” paragraph
above, the following construction shall be used.

1.4.3.2.1 Sewers passing over water lines shall be laid to provide:

1.4.3.2.1.1 Vertical separation of at least 18 inches
between bottom of sewer and top of water
line,

1.4.3.2.1.2 Adequate structural support for the sewers to
prevent excessive deflection of the joints
and settling on and breaking the water line,

1.4.3.2.1.3 Maximum separation of water and sewer
line joints,

1.4.3.2.1.4 Sewers passing over or under water lines
shall be constructed of cast or ductile iron
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with mechanical joints as described in
“Parallel Installation, Unusual Conditions,”
paragraph above.

1.4.4 Sanitary Sewers or Sewer Manholes: No water pipes shall pass through or
come in contact with any part of a sewer or sewer manhole.

1.5 Submittals: Provide the following in accordance with the approved submittals
schedule as specified in Section 01400 — General Requirements.

1.5.1 Pipe and Fittings: Catalog cuts and certificates of compliance for pipe,
fittings, linings, and materials for approval. Certificates shall state that
materials furnished comply with the standards specified in this section.

1.5.2 Pipe Restraint Devices

1.5.3 Valves: Catalog cuts and certificates of compliance for valves
1.5.4 Valve Boxes

1.5.5 Flexible Couplings

1.5.6 Cleanouts

1.5.7 Precast Concrete Manhole, Valve Vault, and Tank Section Details
1.5.8 Manhole Frames and Covers

1.5.9 Manhole and Valve Vault Steps

1.5.10 Pipe to Manhole Connection Details

1.5.11 Certification Reports for Manhole and Sanitary Sewer/Force Main Piping
Testing

2 PRODUCTS
2.1 Piping Application

2.1.1 All below grade wastewater piping, larger than 3 inches in diameter, shall be
constructed of restrained joint Special Thickness Class 52 ductile iron pipe
unless otherwise indicated. Pipe restraint shall be provided as specified
herein unless otherwise indicated.

2.1.2 All below grade wastewater piping systems, smaller than 3 inches in
diameter, shall be constructed of solvent welded Schedule 80 polyvinyl
chloride (PVC) pipe unless otherwise indicated.

2.1.3 All above grade wastewater piping and piping systems in building, tanks,
wetwells, and vaults, 3 inches and larger in diameter, shall be constructed of
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2.2 Pipe

2.2.1

flanged joint Special Thickness Class 53 ductile iron pipe unless otherwise
indicated.

All above grade wastewater piping and piping systems in buildings, tanks,
wetwells, and vaults, smaller than 3 inches in diameter, shall be constructed
of threaded joint Schedule 40 galvanized steel pipe unless otherwise
indicated.

Pressure piping systems shall include, but not be limited to, the following
applications:

2.1.5.1 Plant flow piping

2.1.5.2  Pump suction and discharge piping

2.1.5.3 Force main piping

2.1.5.4 Sludge piping (primary, secondary, thickened, waste activated)
2.1.5.5 Digested sludge (DS) piping

2.1.5.6 Nonpotable water (NPW) piping

2.1.5.7 Supernatant/decant piping

Accessories: Provide flanges, connecting pieces, transition glands, transition
sleeves, and other adapters as required for complete and operable piping
systems for service indicated. Provide restrained joints where indicated on
the drawings and as specified in this section.

All above-ground piping shall be labeled.

Ductile Iron Pipe

2.2.1.1 Ductile iron pipe shall be Special Thickness Class 52 unless
otherwise indicated and shall meet requirements of ANS/AWWA
C150 and C151. Flanged pipe shall be Special Thickness Class 53
unless otherwise indicated and shall meet requirements of
ANSI/AWWA C115.

2.2.1.2 Fittings shall meet requirements of ANSI/AWWA C110 and C153
with pressure rating not less than that of the pipe.

2.2.1.3 Provide mechanical joints or restrained push-on joints for
underground piping. Jointing materials shall meet requirements of
ANSI/AWWA CI111.
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2.2.1.4 Mechanical joint retainer glands shall be ductile iron and shall be
manufactured by EBAA Iron, Inc, American Cast Iron Pipe
Company, Clow Corporation, Ford Meter Box Company, Star Pipe
Products, Romac Industries, Inc., or approved equal.

2.2.1.5 Restrained push-on joints shall be “FLEX-RING” as manufactured
by American Cast Iron Pipe Company, “TR FLEX” as
manufactured by U.S. Pipe and Foundry Company, “SNAP-LOK”
as manufactured by Griffin Pipe Products Company, or approved
equal. Jointing materials shall meet requirements of ANS/AWWA
CI11.

2.2.1.6 Push-on joint and rubber gasket shall meet requirements of
ANSI/AWWA C111. Restrained push-on joints as specified herein
may be used where restrained joints are required. “FIELD-LOK”
push-on gaskets or similar products will not be allowed as the sole
method of joint restraint.

2.2.1.7 Provide flanged joints for all aboveground piping and as indicated
on the drawings. Flanges shall meet requirements of Class 125
ANSI B16.1.

2.2.1.8 Flanged joint gaskets shall be full face, made of rubber, and shall
meet requirements of ANS/AWWA C111/A21.11.

2.2.1.9 Cement mortar lining with bituminous seal coat for ductile iron
pipe and cast iron fittings shall meet requirements of ANS/TAWWA
C104. Cement mortar lining shall be standard thickness.

2.2.1.10 Exterior, bituminous coating shall meet requirements of
ANSI/AWWA C110, C115, C151, and C153, as applicable.

2.2.1.11 Flanged ductile iron pipe and fittings for interior applications shall
be provided with the manufacturer’s standard primer and receive a
field-applied coating system as specified in Section 09900 —
Painting.

2.2.2 Galvanized Steel Piping

2.2.2.1 Hot-dipped, zinc-coated galvanized steel piping shall be ASTM A
53 or ASTM A 120, Schedule 40, with threaded end connections.

2.2.2.2 Provide ANSI B16.3 hot-dipped, zinc-coated threaded fittings,
ANSI B16.39 hot-dipped, zinc-coated threaded unions, and
polytetrafluoroethylene (PTFE) pipe thread tape.

2.2.3  Schedule 80 Polyvinyl Chloride (PVC) Piping
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2.23.1

2232

Pipe, couplings, and fittings shall be Schedule 80 meeting the
requirements of ASTM D 1785, manufactured of material meeting
the requirements of ASTM D 1784, Type 1120. Provide ASTM D
2467 Schedule 80 fittings, ASTM D 2564 solvent cement. Joints
shall be solvent welded, meeting requirements of ASTM D 2855.

Provide screwed joints and flanges as required to connect dissimilar
pipe materials, valves, equipment, and appurtenances.

2.3 Valves: Valve leakage will not be allowed.

2.3.1 Check Valves

23.1.1

Check valves shall be iron body, bronze mounted, swing check
valves, meeting requirements of AWWA C508. Check valves 3
through 12 inches shall have 175-psi non-shock cold water working
pressure rating. Valves shall have outside weight and lever.
Manufacturer shall be American Darling Valve and Manufacturing
Company, Clow Valve, Kennedy Valve Manufacturing Company,
M&H Division of Dresser Industries, G-A Industries, Inc., or
approved equal.

2.3.2 Plug Valves

2.3.2.1

2322

2323

Plug valves shall be tight closing, resilient faced, non-lubricating
variety, meeting requirements of AWWA C517, and shall be of
eccentric design such that the plug rises off the body seat contact
area immediately upon shaft rotation during the opening movement.
Valves shall be watertight at the rated pressure and shall be
satisfactory for applications involving throttling service, as well as
frequent or infrequent on-off service. The valve-closing member
shall rotate approximately 90° from the full-open to the full-closed
position and vice versa. All plug valves shall provide watertight
shutoff service.

The valve body shall be constructed of cast iron conforming to
ASTM A 126, Class B. Valves for below grade service shall be
mechanical joint meeting the requirements of AWWA C111/ANSI
A21.11. Valves for above grade service shall be flanged meeting
the requirements of ANSI B16.1, unless otherwise indicated on the
drawings.

Valves 3 to 12 inches shall have 175-psi non-shock working
pressure rating. Valves 14 to 36 inches shall have 150-psi non-
shock working pressure rating. Each plug valve shall be tested
against the seat at the full rated working pressure and a hydrostatic
shell test at twice the rated working pressure.
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2.3.2.4 Eccentric plug valves shall have a rectangular shaped port. Port
areas for 3 to 20-inch valves shall be a minimum of 80% of full
pipe area.

2.3.2.5 Valve seat surface shall welded-in overlay, cylindrically shaped of
not less than 90% pure nickel. Seat area shall be raised, with raised
area completely covered with weld to ensure proper seat contact.
The machined seat area shall be a minimum of '4-inch thick and 2-
inch wide.

2.3.2.6 The entire plug shall be 100% encapsulated with BUNA-N rubber
in all valve sizes. The rubber compound shall be approximately 70
Shore A durometer hardness. The rubber to metal bond must
withstand 75-pound pull under test Procedure ASTM D 429,
Method B. The plug shall have a cylindrical seating area that is
offset from the center of the plug shafts. The plug shafts shall be
integral.

2.3.2.7 Upper and lower shaft bearings shall be sleeve type metal bearings,
sintered, oil-impregnated, and permanently lubricated 316 stainless
steel conforming to ASTM A 743, Grade CF-8M. Thrust bearings
shall be Nylatron.

2.3.2.8 Plug valve shaft seals shall be multiple V-ring type and shall be
adjustable. All packing shall be replaceable without removing the
bonnet or actuator and while the valve is in service. Shaft seals
shall be constructed of BUNA-N rubber.

2.3.2.9 Valves smaller than 6 inches in diameter shall have a 2-inch square
nut and removable lever for above grade service, sized for 75-psi
(minimum) pressure drop across valve. Valves 6 inches and larger
shall have totally enclosed gear operators, including adjustable
memory stops with handwheel actuators for above grade service.

2.3.2.10 Plug valves shall have port positions indicated on the operating nut
or valve casing. Exterior valves shall be suitable for underground
service and have a standard 2-inch square operating nut that extends
within 12 inches of the prevailing ground surface.

2.3.2.11 Valve stands for exterior valves shall be fabricated from high
strength ASTM A 536 Grade 65-45-12 ductile iron, designed to
accommodate an electric motor actuator, and shall visually indicate
valve open/closed status. Valve extension stems shall be fabricated
from stainless steel. Valve stands shall be provided by the valve
manufacturer.

2.3.2.12 Valves shall be manufactured by Clow Valve, M&H Division of
Dresser Industries, Henry Pratt Company, or approved equal.
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2.3.3 Ball Valves: Ball valves shall be Class 150, meeting requirements of ANSI
B16.34. Valves shall have ANSI carbon steel bodies and balls. Valves shall
have stainless steel stems and trim, and Viton or Teflon seats, body seals,
and stem seals. Valves shall be lever operated. Valves shall be
manufactured by Velan Valve Corporation, ITT-Grinnell, Worchester, Inc.,
or approved equal.

2.3.4 Tideflex check valves shall be Series TF-2, all rubber construction, flow
operated check type with a slip-on connection as manufactured by Red
Valve Company, Inc., Cla-Val Company, or approved equal. Inlet port area
shall contour down to a duckbill which shall allow passage of flow in one
direction while preventing reverse flow. The flexible duckbill sleeve shall be
one piece rubber construction with fabric reinforcement. The check valve
shall also have a protective neoprene exterior wrapping for protection
against sunlight attack. Company name, plant location, valve size, and serial
number shall be bonded to the check valve.

2.3.5 Sewage Air Release Valves

2.3.5.1 Sewage air release valves shall be APCO Model 400 sewage air
release valves as manufactured by DeZurik, or approved equal by
Val-Matic Valve & Manufacturing Corporation, Cla-Val Company,
or ARI USA, Inc. Valves shall have the following dimensions:

2.3.5.1.1 Inlet Diameter: 2-inch NPT
2.3.5.1.2  Outlet Diameter: Y%-inch NPT
2.3.5.1.3  Orifice Diameter: Y-inch

2.3.5.2 Valves shall have cast iron body and cover, bronze mechanism and
seat, Buna-N needle, and stainless steel float and lever pins. Valves
shall be equipped with valved quick disconnect coupling for
backflushing, inlet and blowoff valves, and minimum of 10 feet of
hose for backflushing.

2.3.6 Telescoping Valves

2.3.6.1 Telescoping valves shall be provided to allow decanting of
supernatant from the top of each aerobic digester.

2.3.6.2 Telescoping valves shall be sized to fit the riser pipe (sized as
indicated on the contract drawings) and penetrate the riser pipe a
minimum of 9 inches in the up position.

2.3.6.3 The unit shall have a floor stand of 4-inch square stainless steel
tube with “s-inch wall thickness and mounted to a Y2-inch thick
stainless steel base plate.
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24

2.5

2.6

2.7

2.8

2.3.6.4 The handwheel shall be 16-inch diameter cast aluminum and work
in conjunction with a brass lifting nut and 1%-inch diameter
stainless steel triple lead acme rod, requiring a maximum of 16
turns for one foot of travel. Polymer bearing pads shall be
incorporated above and below the brass nut.

2.3.6.5 The slip tube shall be a minimum of 16 gauge stainless steel and
incorporate a 150 pound stainless steel companion flange and V-
inch thick neoprene wipe gasket.

2.3.6.6 Unit shall be guaranteed against defects in material and/or
workmanship for a period of 3 years. Telescoping valve assemblies
shall be manufactured by Halliday Products, Inc., or approved equal
by Trumbull Manufacturing, Inc.

Valve boxes shall be adjustable cast iron valve boxes of the three-piece type,
consisting of lid, two-piece screw-type extension, and base. Base shall be proper
type and size for the valve with which it is used. The word “SEWER” shall be cast
or embossed on the valve box lid in letters not less than 1-inch high. Valve boxes
shall be manufactured by Mueller Company, Dewey Brothers, Tyler, Bingham-
Taylor, or approved equal.

Yard hydrants for nonpotable water shall be automatic draining, freezeless type,
with 1% - inch inlet, 12 - inch galvanized steel pipe casing, Y-inch galvanized steel
pipe operating rod and 1’2 -inch female hose thread galvanized steel toe. Yard
hydrants shall be Model U150 manufactured by Woodford Manufacturing
Company, or approved equal.

Flexible couplings for connecting pipes of dissimilar materials shall be as
manufactured by Fernco of Davison, Michigan or approved equal.

Flexible couplings for ductile iron piping shall be of a gasketed, sleeve type. Each
coupling shall consist of a steel middle ring, two steel followers, two rubber
compounded wedge section gaskets, and sufficient galvanized track head steel bolts
to properly compress the gaskets. Couplings shall be of the type to match piping in
which installed. = Couplings shall be Style 38 manufactured by Dresser
Manufacturing Division of Dresser Industries or approved equal by Smith-Blair
Products of Rockwell International. All couplings shall be provided with tie rod
restraint.

Expansion Joints

2.8.1 Standard expansion joints shall be Redflex No. J-1 with %-inch galvanized
split steel retaining rings as manufactured by Red Valve Company, Inc or
approved equal.

2.8.2 Tapered expansion joints shall be Redflex No. J-10 (concentric) or No. J-11
(eccentric) with ¥%-inch galvanized split steel retaining rings as manufactured
by Red Valve Company, Inc or approved equal.
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2.8.3 Expansion joint body shall consist of fabric and rubber compounds
reinforced with steel rings for strength. Body shall contain inner lining
constructed of neoprene.

2.9 Flange adapters for joining plain-end pipe to flanged items shall be Style 127 or 128
as manufactured by Dresser Manufacturing Division of Dresser Industries, Series
2100 MEGAFLANGE as manufactured by EBAA Iron, Inc., or approved equal by
Smith-Blair Products of Rockwell International.

2.10 Cleanouts
2.10.1 Exposed Metal Cleanouts
2.10.1.1 Standard: ASME A112.36.2M for cast iron for cleanout test tee.
2.10.1.2 Size: Same as connected piping.

2.10.1.3 Body Material: Hubless, cast-iron soil pipe test tee as required to
match connected piping.

2.10.1.4 Closure: Countersunk, cast-iron plug.

2.10.1.5 Closure Plug Size: Same as or not more than one size smaller than
cleanout size.

2.10.1.6 Closure: Stainless-steel plug with seal.
2.10.2 Plastic Floor Cleanouts

2.10.2.1 Size: Same as connected branch.

2.10.2.2 Body: PVC.

2.10.2.3 Closure Plug: PVC.

2.10.2.4 Riser: Drainage pipe fitting and riser to cleanout of same material
as drainage piping.

2.11 Pipe Labeling

2.11.1 Above grade piping 1-inch in diameter and larger shall be labeled. Provide
labeling every 15 linear feet of pipe and spell out the pipe system. Labels
shall be either black for light colored piping or white for dark colored piping.

2.11.2 Detectable tape shall be provided for all below grade piping systems and
shall have a metallic core protected by a plastic jacket. The tape shall be
continuously marked indicating that a sewer line is buried beneath the tape.
In addition, a continuous No. 14 gauge copper wire with protective coating
shall be provided for all below grade piping systems as indicated on the
drawings.
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2.12 Manbholes

2.12.1

2.12.2

2.12.3

2.12.4

2.12.5

Precast Reinforced Concrete Manhole Section

2.12.1.1 Precast reinforced concrete manhole sections shall meet
requirements of ASTM C 478. Section ends shall have o-ring
gasket groove provided during manufacturing process. Gaskets for
section joints shall meet requirements of ASTM C 443. Joints may
also be sealed with flexible butyl resin sealant as manufactured by
Concrete Sealants, Inc. Sealant shall be installed in accordance with
the manufacturer’s written recommendations. Top sections for all
manbholes shall be designed to withstand HS-20 traffic loading.

2.12.1.2 Protective coating for concrete manhole section interior shall be
two coats of coal tar solution such as International protective coat
“Intertuf 100” or Pittsburgh Paint “Coal Cat 97-640/97-641 or
manufactured with calcareous aggregate so that the finished product
shall have an AZ factor equal to 90.

2.12.1.3 Concrete fill for fillets shall be one part Portland cement to three
parts sand, with sufficient potable water to produce a stiff grout.

Waterproof manhole frames and covers shall be gray iron castings meeting
requirements of ASTM A 48, Class 30, and have 24-inch diameter clear
openings such as Neenah Foundry Company Type R-1916-F (24-inch
diameter clear opening) or Type R-1916-H (30-inch diameter clear opening)
with Type “C” cover and bolt holes for four anchor bolts or approved equal
by U.S. Foundry or East Jordan Iron Works. Frames shall be provided with
holes for bolting it down to manhole riser section. Each cover shall have
cast or embossed on it in letters not less than 1-inch high “SANITARY
SEWER.” The frame and cover shall weigh at least 330 pounds.

Manhole frames shall be anchored to the top of the manhole riser sections
with %-inch expansion bolts. Two passes of “ConSeal” bitumastic sealant in
I-inch rope form shall be used to provide watertight seal between frame and
manhole riser section. Clean manhole riser and frame thoroughly prior to
installation.

Manhole steps shall be “Surefoot” step constructed of a No. 4 steel
reinforcing rod encased in corrosion-resistant rubber by Oliver Tire &
Rubber Company or approved equal.

Pipe to manhole connection shall be sealed with a flexible boot, gasket,
sleeve, or as detailed on drawings and meet requirements of ASTM C 923.

2.12.5.1 When the boot is used, the port shall be cored to the size, shape,
surface finish, and location required and not cast in the manhole.
Angular adjustments through 20° shall be allowed. The flexible
boot shall be a %-inch thick neoprene compound meeting ASTM C
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443 specifications. The boot shall be secured to the port with an
internal aluminum expanding band and to the pipe with a
nonmagnetic corrosion resistant steel external band. Boot seal shall
be “Kor-N-Seal” as manufactured by National Pollution Control
Systems, Inc or approved equal.

2.12.5.2 When gasket is used, the gasket shall be a rubber pressed wedge
gasket cast into the manhole with a maximum deflection of 15° as
manufactured by Press-Seal Gasket Corporation or approved equal.

2.12.5.3 When sleeve is used, the sleeve shall be a flexible rubber sleeve
cast into the manhole complete with stainless steel strap as
manufactured by Interpace Corporation or approved equal.

2.13 Precast Reinforced Concrete Vaults and Tanks

2.13.1

2.13.2

2.13.3

2.13.4

2.13.5

Vaults and tanks shall be manufactured by Rotondo Precast, Americast,
Tindall Corporation, Engineered Fluid, Inc., or approved equal. Vaults and
tanks shall meet requirements of ASTM C 890 and ASTM C 913. Vaults
and tanks shall be manufactured as indicated on the drawings and shall be
watertight. Provide wall sleeves, aluminum access hatches, aluminum access
ladders with safety posts, vents, and other appurtenances as specified herein
and indicated on the drawings to ensure complete assembly.

Concrete/Reinforcing Steel Requirements: Provide an air content of 6%,
+2% and a minimum wall thickness of 6 inches. ASTM A 615 reinforcing
bars, ASTM A 497 welded wire fabric, ASTM C 443 gaskets for joint
connections. Vaults shall be manufactured with calcareous aggregate so that
the finished product shall have an AZ factor equal to 90. Sleeves through
concrete or masonry walls or slabs shall be cast iron or Schedule 40 steel.
Provide sleeves through walls, floors, and ceilings for all pipe penetrations
except where wall pipes are indicated. Valve vaults shall be provided with a
precast reinforced concrete anti-buoyancy collar designed to prevent
flotation when the vault is empty and the groundwater table is located at the
surface.

Protective coating for exterior of concrete valve vault and tank sections shall
be two coats of coal tar solution such as International protective coat
“Intertuf 100” or Pittsburgh Paint “Coal Cat 97-640/97-641,” or approved
equal.

Vault and tank steps shall be “Surefoot” step constructed of a No. 4 steel
reinforcing rod encased in corrosion-resistant rubber by Oliver Tire &
Rubber Company or approved equal.

Provide drainage for vaults as shown on the drawings.
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2.14 Sleeves through concrete or masonry walls or slabs shall be cast iron or Schedule 40
steel. Provide sleeves through walls, floors, and ceilings for all pipe penetrations
except where wall pipes are indicated.

2.15 Pipe to sleeve sealant shall be grouting compound. Grouting compound shall be as
manufactured by 3M Company or be an equivalent product having tensile strength
of 80 psi and elongation property of 700% in accordance with ASTM D 3574 Test
E, and linear dimension change shall not exceed 18% when subject to wet and dry
cycles in accordance with ASTM D 756, Procedure G and ASTM D 1042.

2.16 Mechanical Type Pipe to Wall Sleeve Seals: Mechanical type pipe to wall sleeve
seals shall be “Link-Seal” pipe to wall closures manufactured by Thunderline
Corporation, Wayne, Michigan or approved equal. Seals shall be modular
mechanical type, consisting of interlocking synthetic rubber links shaped to fill
annular space between pipe and wall opening and shall provide watertight seal
between pipe and wall opening.

2.17 Wall Pipes: Wall pipes shall be cast or ductile iron for sizes and connections of pipe
types as indicated on the drawings. Wall pipes shall include center flanged
waterstop, cast integral with the pipe barrel, at the mid-point. ~Waterstops
continuously welded to the pipe barrel will not be allowed. Unless specifically
indicated otherwise, each end of the wall pipe shall protrude a sufficient distance
from face of the finished concrete to allow adequate clearance for tools, bolts, and
nuts required to complete the type of pipe connection indicated. Wall pipes shall be
rated for a working pressure of 250 psi.

2.18 Piping Insulation Systems

2.18.1 Provide insulation systems suitable for outdoor conditions for all exposed
above grade piping to a depth of three feet below grade and as required to
prevent freezing. Piping insulation systems shall consist of heat tracing,
fiberglass insulation, and aluminum jacket.

2.18.2 Heat Tracing

2.18.2.1 Provide 120-volt AC electric heat tracing, thermostats and
continuity lights and junction boxes to maintain pipe contents at
40°F in a O°F ambient temperature. Heat trace shall be self-
regulating rapid trace, 5 watts/foot Type SRL as manufactured by
Chromalox or approved equal. The activation setpoint for all
wastewater piping applications shall be 40°F.

2.18.2.2 Composition: Tracing shall be composed of two copper conductors
sized for the rating indicated, separated by a conductive matrix such
that a constant heat output is produced per foot at any temperature
in the range specified, degraded by the allowable voltage drop for
specified running length. The active (conductive) element shall be
covered with a minimum plastic coating 5 mils thick. The plastic
coating shall be chemically inert in the temperature range of
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operation and installation ambient temperature, and shall not attack
or be attacked by any metal or plastic piping nor any normal surface
finish or piping, nor any normal insulating material installed over
the tracing. The tracing shall not be affected by direct sunlight,
ambient temperature, operating temperature, rain, or salt laden
atmosphere. Heat trace shall be capable of being overlapped
without burnout.

2.18.2.3 Thermostats/controls shall be Chromalox Model RT, DL Series,
single point on-off temperature controller with NEMA 4X
enclosure constructed of high strength polymer or approved equal.
Control thermostat shall include corrosion resistant wiring, control
enclosure terminal block %-inch conduit opening, and MP-1
mounting plate. Switch rating shall conform to the requirements
specified on the drawings. Provide all required connection, end seal
kits, and accessories as required for complete, operable installation.
Mount unit in a position that prevents condensation from draining
into the enclosure from the connecting conduit.

2.18.3 Fiberglass Insulation: ASTM C 547 fibrous glass insulation, minimum
density 3 pounds per cubic foot, provided with a factory applied vapor
barrier jacket. Minimum thickness 1-inch.

2.18.4 Aluminum Jacket: Corrugated type, not less than 0.016-inch thick. Jackets
shall be secured with stainless steel or aluminum bands not less than ¥s-inch
wide with stainless steel or aluminum screws at 8 inches on center. Seams
shall be lapped not less than 2 inches. Provide neat finish at valves, fittings,
hangers and appurtenances.

3 EXECUTION

3.1 Inspection and Preparation: Prior to all piping work, carefully inspect the installed
work or excavation by other trades and verify that all such work is complete to the
point where the piping may be installed in accordance with these documents. Follow
the drawings in laying out work and check drawings of other trades to verify
sufficient space to install piping. Undimensioned drawings are intended to indicate
the general arrangement of piping systems and are not intended to convey precise
locational information. Coordinate with other trades to permit all phases of the work
to be installed. Offsets, fittings, and extra pipe, necessary to avoid interference or
provide maximum headroom and space shall be furnished and installed without
additional expense to the Owner. If the piping is installed without coordinating with
other phases of the work and so as to cause interference, the necessary changes shall
be made at no additional cost to the Owner.

3.2 [Installation: Run piping concealed in finished areas unless otherwise indicated. Run
piping exposed in equipment rooms, service areas, or areas with no means or need
for concealment. Excessive cutting and similar operations likely to weaken a
building structure to facilitate the piping installation will not be permitted.
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Implement suitable measures throughout the construction period to prevent trash
and dirt from entering pipes, before, during, and after installation. Unless otherwise
indicated, run piping parallel to the walls of the building. Erect vertical piping
straight and plumb, with risers centered in pipe sleeves. Offsets shall conform to
offsets in the building construction. Coordinate the work to insure that sleeves and
inserts are positioned accurately along with other built-in items, before concrete
pouring takes place, and before walls, partitions, and ceilings or roofs are erected so
as to reduce to an absolute minimum the necessity for cutting or patching at a later
stage.

3.3 Pipe Laying

3.3.1 Take all precautions necessary to insure that pipe, valves, fittings, and
related items are not damaged in unloading, handling, and placing in trench.
Examine each piece of material just prior to installation to determine that no
damage has occurred. Remove any damaged material from the site and
replace with undamaged material.

3.3.2 Keep pipe clean. Exercise care to keep foreign material and dirt form
entering pipe during storage, handling, and placing. Close ends of in-place
pipe at the end of any work period to prevent entry of animals and foreign
material.

3.3.3 Bed pipe in accordance with Section 02200 — Earthwork and as detailed on
the drawings.

3.3.4 Do not lay pipe when weather or trench conditions are unsuitable.

3.4 Lay gravity sewers so as to maintain a true alignment and grade as indicated on
drawings. After completion, the pipe shall exhibit a full circle of light when lighted
at one manhole and viewed from the next.

3.4.1 Commence laying gravity sewers at the lowest point on a section of line and
lay pipe with the bell ends uphill.

3.4.2 Pipe Joint: Preparatory to making pipe joints on gravity sewer lines, clean
and dry all surfaces of joint pipe and jointing material. Use lubricants,
primers, adhesives, and similar materials as recommended by the
manufacturers. Place, fit, join, and adjust the jointing materials or factory
fabricated joints as recommended by manufacturer to obtain the degree of
watertightness required. As soon as possible after the joint is made, place
sufficient backfill material, as specified in Section 02200 — Earthwork, along
each side of pipe to resist forces that might tend to move pipe off line and
grade.

3.4.3 Backfill as specified in Section 02200 - Earthwork. Place backfill over the
pipe immediately after the pipe has been laid.
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3.5 Lay pressure piping with bell ends facing the direction of laying. Where grade is 10
percent or greater, pipe shall be laid uphill with bell ends upgrade. Lay pressure
piping with a minimum cover of 36 inches unless otherwise indicated.

3.6

3.7

Join mechanical joint pipe as follows:

3.6.1

3.6.2

3.6.3

3.6.4

Thoroughly clean inside of the bell and 8 inches of the outside of the spigot
end of the joining pipe to remove oil, grit, excess coating, and other foreign
matter from the joint. Paint the bell and the spigot with soap solution. Slip
cast-iron gland on spigot end with lip extension of gland toward end of pipe.
Paint rubber gasket with or dip into soap solution and place on spigot end
with thick edge toward gland.

Push the spigot end forward to seat in the bell. Then carefully press the
gasket into the bell so that it is located evenly around the joint. Move the
gland into position, insert bolts, and screw nuts up finger tight. Then tighten
all nuts to torque listed below.

Bolts Size — Inches Torque Feet — Pounds
V4 40-60
Ya 60-90
1 70-100
14 90-120

Tighten nuts on alternate sides of the gland until pressure on the gland is
equally distributed.

Permissible deflection of mechanical joint pipe shall not be greater than
listed in AWWA C600.

Join push-on joint pipe as follows:

3.7.1

3.7.2

3.7.3

3.74

Thoroughly clean inside of the bell and 8 inches of the outside of the spigot
end of the joining pipe to remove oil, grit, excess coating, and other foreign
matter. Flex rubber gasket and insert in the gasket recess of the bell socket.
Apply a thin film of gasket lubricant supplied by pipe manufacturer to either
the gasket or the spigot end of the joining pipe.

Start spigot end of pipe into socket with care. The joint shall then be
completed by forcing the plain end to the bottom of the socket with a forked
tool or jack type device. Field cut pipe shall have the end filed to match the
manufactured spigot end.

Join restrained push-on joints as recommended in writing by the
manufacturer.

Permissible deflection of push-on joint pipe shall not be greater than listed in
AWWA C600.
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3.7.5 Permissible deflection in restrained push-on joint pipe shall be as
recommended in writing by the manufacturer.

3.8 Join restrained push-on joint ductile iron pipe as recommended in writing by the
manufacturer. Permissible deflection in restrained joint pipe shall be as
recommended in writing by the manufacturer.

3.9 Join and assemble solvent welded PVC pipe joints in accordance with requirements
of ASTM D 2855.

3.10 Join pipe of different materials by using Fernco couplings in accordance with the
manufacturer’s written recommendations.

3.11 Cleanout installation

3.11.1 Install cleanouts in accordance with the manufacturer’s written
recommendations and as indicated on the drawings.

3.11.2 For floor cleanouts for piping below floors, install cleanout deck plates with
top flush with finished floor.

3.11.3 For cleanouts located in concealed piping, install cleanout wall access covers
of types indicated with frame and cover flush with finished wall.

3.12 Set Valves and Valve Boxes as follows:

3.12.1 Set vertically installed valves with stems in the vertical plane through the
pipe axis and perpendicular to the pipe in the plane 90° to the pipe axis.
Locate valves where indicated on drawings. Thoroughly clean valves before
installation. Check valves for satisfactory operation.

3.12.2 Equip all underground valve operators with valve boxes. Set box in
alignment with valve stem centered on valve nut. Set valve box to prevent
transmitting shock or stress to the valve. Set box cover flush with the
finished ground surface or pavement.

3.13 Install combination air valves at locations indicated on the drawings and at all high
points on pressure piping in accordance with the manufacturer’s written
recommendations. Install ball valve between piping and air valve. Use tap, tapping
saddle, tee, or other fittings as required for complete and operable installation.

3.14 Install all mechanical items and piping insulation systems in accordance with the
manufacturer’s written recommendations.

3.15 Construct manholes and wetwells using precast reinforced concrete manhole
sections except as otherwise noted. Install manhole frames and covers and manhole
steps using materials specified under products.
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3.16 Construct manhole channel with smooth semicircular bottoms matching inside
diameters of the connecting sewers. Change directions of flow with a smooth curve
of as large a radius as the manhole size will permit. Change size and grade of
channels gradually and evenly. Channels may be formed directly in the concrete
manhole bottom, made of channel pipe, laid in concrete, or constructed by laying
full section sewer pipe through the manhole and breaking out the top half when the
surrounding concrete has hardened. Manhole floors outside the channels shall be
smooth and shall have slope between 2 and 4 inches per foot toward the channels.

3.17 Install precast concrete valve vaults and tanks in accordance with the
manufacturer’s written recommendations.

3.18 Construct concrete cap or cradle in accordance with the latest edition of the VDOT
Road and Bridge Standards at locations where the vertical separation between the
new sanitary sewer and adjacent utilities is less than 6 inches.

3.19 Use wall pipes or sleeves where pipes, valves, stem extensions, or equipment parts
pass through concrete or masonry walls or slabs. Sleeves shall be or sufficient size
to allow sealing around pipes and clearance for valve stem or equipment. Extend
vertical sleeves through slabs 1-inch above top surface.

3.19.1 Use cast iron or steel sleeves with intermediate collars to anchor and provide
water stops on sleeves that pass through exterior walls below grade. Seal
around pipes using grouting compound or “Link-Seal” pipe to wall closures
manufactured by Thunderline Corporation, Wayne, Michigan. Seals shall be
modular mechanical type, consisting of interlocking synthetic rubber links
shaped to fill annular space between pipe and wall opening and shall provide
watertight seal between pipe and wall opening. Grouting compound shall be
mixed and placed in accordance with the recommendations of the
manufacturer. Mechanical pipe to wall seal shall be installed in accordance
with the written recommendations of the manufacturer.

3.20 For buried pressure and plant flow piping, provide retainer gland type devices,
restraining devices, or restrained joint type pipe at all changes in direction of
pressure piping, at dead ends, and as shown on the drawings.

3.20.1 Restrain all joints with retainer glands/devices in accordance with the written
recommendations of the retainer gland/device manufacturer. All pipe joints
shall be restrained with retainer glands/devices a minimum of 60 feet each
side of a fitting or valve.

3.20.2 Where retainer glands/devices are used, extreme care shall be taken so that
each set screw is tightened as recommended by the manufacturer before the
pipe is backfilled and tested.

3.21 Install detectable tape in trench above all pipe per the manufacturer’s written
recommendations. Install continuous copper wire in trench above all pipe as
indicated on the drawings.
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3.22 Pressure pipe tests shall be as follows:

3.22.1 Supply the pumps, potable water, calibrated gages and meters, and all the
necessary apparatus.

3.22.2 Hydrostatic Pressure Test: After the line has been backfilled, a hydrostatic
pressure test shall be performed using potable water. Carefully fill the
system with potable water at a velocity of approximately 1 foot per second
while necessary measures are taken to eliminate all air. After the system has
been filled, raise the pressure by pump to 100 psi. Measure pressure at
lowest point in the system with gauge compensated for elevation. Maintain
this pressure for at least 2 hours. If pressure cannot be maintained, determine
the cause, repair, and repeat the test until successful.

3.22.3 Following the hydrostatic pressure test, subject the system to a leakage test.
Use calibrated meter to determine leakage. Leakage shall be defined as the
quantity of potable water that must be supplied into the pipe to maintain
working pressure, after all air in the pipe line has been expelled and the pipe
has been filled with potable water. Duration of leakage test shall be 2 hours.
Zero leakage in the tested pipe section shall be defined as a successful test.
Find and repair all leaks and repeat the test until successful.

3.22.4 Repairs: If piping or valves fail to meet test requirements, or if any leaks,
crooked pipe, or other defects are visible by inspection, the Contractor shall
repair or rebuild at his expense those portions of pressure piping which are
faulty. The tests and repairs shall be continued until the pressure piping is
deemed acceptable.

3.23 Testing Gravity Sewer Lines

3.23.1 Low pressure air testing in accordance with UNI-B-6 may be used on
polyvinyl chloride (PVC) sanitary sewer lines. Low pressure air testing in
accordance with ASTM C 924 may be used on all other sanitary sewer lines
24 inches or less in diameter. All manholes shall be tested using the
infiltration method, exfiltration method, or vacuum testing. Tests shall be
conducted on short sections of sewer line; i.e., between manholes, or at the
end of each day’s work. Installation of sewers will not be permitted at a
point more than 2,000 feet ahead of any section of sewer or any manhole
which has not been given the final test and accepted. The Contractor shall
provide all labor, materials, tools, and equipment necessary to make the
tests. All monitoring gauges shall be subject to calibration, if deemed
necessary.

3.23.2 Low Pressure Air Test

3.23.2.1 Summary of Method: After the backfill has been placed and
compacted to a minimum depth of 1 foot over the pipe, plug the
section of the sewer line to be tested. Introduce low-pressure air
into the plugged line.
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3.23.2.2 Preparation of the Sewer Line: Flush and clean the sewer line prior
to testing, thus serving to wet the pipe surface as well as clean out
any debris. A wetted interior pipe surface will produce more
consistent results. Plug all pipe outlets using approved pneumatic
plugs with a sealing length equal to or greater than the diameter of
the line being tested. Give special attention to laterals

3.23.2.3 Groundwater Determination: Install a 2-inch capped galvanized
pipe nipple, approximately 12 inches long, through the manhole.
Immediately prior to the line test, the groundwater elevation shall
be determined by removing the pipe cap and blowing air through
the pipe nipple into the ground so as to clear it, and then connecting
a clear plastic hose to the pipe nipple. The hose shall be held
vertically and a measurement of the height in feet of water over the
invert of the pipe shall be taken after the water has stopped rising in
the plastic hose.

3.23.2.4 Procedures

3.23.2.4.1 Determine the test duration for the section under test by
computation from the applicable formulas shown in
ASTM C 924, or from the following “Air Test Table.”
The pressure-holding time is based on an average
holding pressure of 3 psi (21 kPa) gauge or a drop from
3.5 psi (24 kPa) to 2.5 psi (17 kPa) gauge. The tests
shall be conducted between two consecutive manholes
or as directed.

3.23.2.4.2 The test section of the sewer line shall be plugged at
each end. One of the plugs used at the manhole shall be
tapped and equipped for the air inlet connection for
filling the line from the air compressor.

3.23.2.4.3 All service laterals, stubs, and fittings into the sewer
test section shall be properly plugged and carefully
braced against the internal pressure to prevent air
leakage by slippage and blowouts.

3.23.2.4.4 Connect air hose to tapped plug selected for the air
inlet. Then connect the other end of the air hose to the
portable air control equipment which consists of valves
and pressure gages used to control the air entry rate to
the sewer test section and the air pressure in the pipe
line.

3.23.2.4.5 More specifically, the air control equipment shall
include a shutoff valve, pressure regulating valve,
pressure reduction valve, and a monitoring pressure
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gauge having a pressure range from 0 to 10 psi. The
gauge shall have minimum divisions of 0.10 psi and an
accuracy of plus or minus 0.04 psi.

3.23.2.4.6 Connect another air hose between the air compressor
(or other source of compressed air) and the air control
equipment. This completes the test equipment setup.
Test operations may commence.

3.23.2.4.7 Supply air to the test section slowly, filling the pipe line
until a constant pressure of 4.0 psig is maintained. The
air pressure shall be regulated to prevent the pressure
inside the pipe from exceeding 10.0 psig.

3.23.2.4.8 When constant pressure of 4.0 psig is reached, throttle
the air supply to maintain the internal pressure above
3.5 psig for at least 5 minutes. This time permits the
temperature of the entering air to equalize with the
temperature of the pipe wall. During this stabilization
period, check all plugged fittings with a soap solution to
detect any leakage at these connections. If leakage is
detected at any plug, release the pressure in the line and
tighten all leaky plugs. Then start the test operation
again by supplying air. When it is necessary to bleed
off the air to tighten or repair a faulty plug, a new 5-
minute interval shall be allowed after the pipe line has
been refilled.

3.23.2.4.9 After the stabilization period, shut off or disconnect the
air supply. Before starting the test, the pressure may be
allowed to drop to 3.5 psig. Record the drop in pressure
for the test period. If the pressure has dropped more
than 1.0 psi (7 kPa) gauge during the test period, the
line shall be presumed to have failed. The test may be
discontinued when the prescribed test time has been
completed even though the 1.0 psig drop has not
occurred.

3.23.2.4.10 If the pipe to be tested is submerged in groundwater,
the test pressure shall be increased 1.0 psi for every
2.31 feet the groundwater level is above the invert of
the sewer.

3.23.2.4.11 Example: If the vertical height of water from the sewer
invert to the top of the water column measures 4.62
feet, the additional air pressure required would be 4.62
divided by 2.31 equals 2 psi.
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3.23.2.4.12 Therefore, the starting pressure of the test would be 3.5
plus 2 or 5.5 psig, and the 1.0 psig drop would be to 4.5
psig. There is no change in the allowable drop (1.0
psig) or in the time requirements established for the
basic air test.

3.23.2.5 Safety: The air test may be dangerous if, because of lack of
understanding or carelessness, a line is improperly prepared.

3.23.2.5.1 1t is extremely important that the various plugs be
installed and braced in such a way as to prevent
blowouts. A force of 250 pounds is exerted on an 8-
inch (203 mm) plug by an internal pipe pressure of 5
psi (34 kPa), it should be realized that sudden expulsion
of a poorly installed plug or of a plug that is partially
deflated before the pipe pressure is released can be
dangerous.

3.23.2.5.2 As a safety precaution, pressurizing equipment shall
include a regulator or relief valve set at 10 psi (69 kPa)
to avoid over-pressurizing and damaging an otherwise
acceptable line. No one shall be allowed in the
manholes during testing.

3.23.2.6 Table: The air test table at the end of this section has been prepared
utilizing applicable formulas from ASTM C 924.

3.24 Manhole Testing

3.24.1 All manholes shall be tested using the infiltration method, exfiltration
method, or vacuum testing.

3.24.2 Infiltration or Exfiltration Method: All pipes leading to and from a manhole
shall be plugged. Plugs shall be inserted into the pipes a distance greater than
the length of the plugs used to test each respective section of sewer line to
insure the manhole and sewer line tests overlap. Plugs shall be secured to the
manhole structure. The manhole shall be filled with potable water to the top
of frame and allowed to soak for a minimum of 2 hours and a maximum of
12 hours to permit the manhole to absorb water. The cover shall be on the
manhole during the soaking period. At the end of the soaking period, potable
water shall be added until the manhole overflows. After 30 minutes, check
difference in level and convert to gallons. Manhole leakage shall not exceed
Ya-gallon per hour. Upon completion of the test, the water shall be removed
from the manhole.

3.24.3 Vacuum Testing: The vacuum test shall be made using an inflatable
compression band, vacuum pump, and appurtenances specifically designed
for vacuum testing manholes. Test procedures shall be in accordance with
ASTM C 1244, except the more restrictive requirements specified herein.
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Equipment shall be manufactured by Peter A. Glazier, Inc., P.O. Box 1002,
Worcester, Massachusetts 01613, Telephone: (508) 755-3849, Toll-Free:
(800) 822-6488.

3.24.3.1 Manholes may be tested by vacuum test immediately after assembly
of the manhole, frames, and connecting pipes and before any
backfill is placed around the manholes. However, the final test and
acceptance shall be based only upon a test after the manhole is
backfilled and the cover frame castings are set in place.

3.24.3.2 All lift holes shall be plugged with nonshrink grout and all pipes
shall be plugged, taking care to securely brace the plugs and pipe.

3.24.3.3 After the testing equipment is in place, a vacuum of 10 inches of
mercury shall be drawn on the manhole. The manhole will be
considered to have passed the test if the vacuum does not drop more
than 1-inch of mercury within 60 seconds for manholes 7 feet in
depth or less and 90 seconds for manholes over 7 feet deep.

3.24.3.4 If the manhole fails the initial test, the Contractor shall locate the
leakage and make proper repairs, and retest until a satisfactory test
result is obtained.

3.24.3.5 After the manholes have been backfilled and the cover frame
casting sealed in place, and prior to final acceptance of the project,
any signs of leaks or weeping visible from the inside of the
manhole shall be repaired, and the manhole made watertight and
tested.

3.25 Test for leakage of gravity sewers including manholes, using either the infiltration
or exfiltration method. Maximum allowable leakage shall be limited to 2,400
gallons per day per mile or 100 gallons per day per inch diameter per mile,
whichever is less.

3.25.1 Use infiltration test when groundwater is at least 4 feet above top of the pipe
for the entire length of line to be tested. Plug the pipe at the upper manhole.
Install suitable measuring device at the next lowest manhole. Measure the
amount of water flowing through the measuring device over a 30-minute
period. Sewer lines crossing under streams shall exhibit zero infiltration.

3.25.2 Use exfiltration test when groundwater is less than 4 feet above top of pipe.
Plug the pipe at the lower manhole. Fill the line and manhole with potable
water to 4 feet above top of pipe, or top of manhole whichever is less. Let
the water stand until pipe has reached maximum absorption and until all
trapped air has escaped, 12-hour minimum. After maximum absorption is
reached, refill manhole to original level. After 30 minutes, record difference
in level and convert to gallons.
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3.25.3 Groundwater Determination: Use same procedure as “Low Pressure Air
Test” above.

3.26 Repairs: If sewer lines or manholes fail to meet test requirements or if any leaks,
crooked pipe, or other defects are visible by inspection, the Contractor shall repair
or rebuild at his expense those portions of sewer lines which are faulty. The tests
and repairs shall be continued until the sewer line is deemed acceptable.

Air Test Table
Based on Formulas from ASTM C 924

Minimum Test Time in Minutes: Seconds
For Pressure Drop From 3.5 to 2.5 psig

Line Length in Feet
10 50 100 150 200 250 300 350 400 450 500
Pipe
Size
Inches

4 0:02 0:09 0:18 0:27 0:36 0:45 0:54 1:03 1:12 1:21 1:30
6 0:04 0:21 042 1:03 1:24 1:45 2:06 2:27 2:48 3:09 3:30
8 0:07 0:36 1:12 1:48 2:24 3:00 3:36 4:12 4:48 5:24 6:00
10 0:09 045 1:30 2:15 3:00 3:45 4:30 5:15 6:00 6:45 7:30
12 0:11 0:54 1:48 2:42 3:36 4:30 5:24 6:18 7:12 8:06 9:00
18  0:14 1:12 2:24 3:36 4:48 6:00 7:12 824 9:36 10:48 12:00
24 0:22  1:48 3:36 5:24 7:12 9:00 10:48 12:36 14:24 16:12 18:00

End of Section
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1.1

1.2

1.3

2.1

Section 02735
Pipe Supports and Anchors

GENERAL

Reference specifications are referred to by abbreviation as follows:

American National Standards Institute.........ccccoevieniiiiiiiniiininiieeeee, ANSI
American Society for Testing and Materials..........c.ccooeevenieniencnnene. ASTM
Manufacturers Standardization Society of the Valve and

Fittings INAUSEIY ..c..eiiiiiiiiiiieie e MSS

Piping systems shall be supported in accordance with ANSI B31.1 “Power Piping”
so as to maintain required pitch of lines, prevent vibration, and provide for
expansion and contraction movement. Provide hangers in accordance with MSS SP-
58 and MSS SP-69.

Acceptable Manufacturer: Anvil, Elcen Metal Products, F&S Central, or Michigan
Hanger Company. Anvil figure numbers establish the quality standard.

PRODUCTS

Hangers and Rigid Supports

2.1.1

Adjustable swivel split ring hanger shall be fabricated of black malleable
iron and be approved by Factory Mutual and be UL listed. Hanger shall be
Anvil Figure 104.

Adjustable clevis type hanger shall be black carbon steel and be approved by
Factory Mutual and be UL listed. Hanger shall be Anvil Figure 260.

Pipe roll hangers shall consist of a cast iron roll and steel roll rod. Hanger
shall be Anvil Figure 171.

Brackets shall be heavy welded carbon steel, of dimensions required to
adequately support piping. Brackets shall be hot dipped galvanized after
fabrication in accordance with ASTM A 123. Brackets shall be Anvil Figure
199.

U-bolts shall be standard weight, hot dipped galvanized carbon steel,
furnished with four finished hex nuts. U-bolts shall be Anvil Figure 137.

Short strap shall be carbon steel, Anvil Figure 262. One-hole clamp shall be
black finished malleable iron, Anvil Figure 126.

Adjustable pipe saddle support shall be cast iron saddle, locknut nipple, and
cast iron reducer, factory assembled. Stantion type support shall allow
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vertical adjustment by turning locknut nipple. Adjustable pipe saddle support
shall be Anvil Figure 264. Adjustable pipe saddle support shall include pipe
stand with base flange of suitable size to carry load. Provide expansion
anchors for connecting base flange to finished floor, minimum four anchors

required.

2.2 Hanger rods shall be ASTM A 575 or A 576 hot rolled carbon steel and meet

mechanical property requirements of ASTM A 663.

2.3 Beam clamps shall be fabricated specifically for the structure to which the hanger

rod is attached.
3  EXECUTION
3.1 Install rigid pipe hangers as follows:
3.1.1 Uninsulated pipe 2 inches and smaller — Anvil Figure 104.

3.1.2  All piping 2’ inches and larger — Anvil Figure 260.

3.2 Where necessary due to space limitations, provide pipe roll hanger equal to Anvil

Figure 171 for piping 2% inches and larger.

3.3 Space supports or hangers for horizontal piping as follows unless otherwise
indicated on the drawings. Provide additional supports for concentrated loads at

valves or specialties.

Nominal Pipe Maximum Span in Feet

Size, Inches Steel or Iron Pipe Plastic Pipe
2-inch 4 2
¥-inch through 12-inch 6 3
2-inch and 2/2-inch 10 4
3-inch 12 5
4-inch and 5-inch 14 6
6-inch 16 6
8-inch and 10-inch 18 7
12-inch and 14-inch 22 8
16-inch and 18-inch 27 -
20-inch 30 -
24-inch 32 -

3.3.1 Provide pipe hanger or support within 18 inches or every change in direction
for piping 17 inches and below and within 3 feet of every change in
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direction for piping 2 inches and larger. Horizontal “No-Hub” piping shall
be supported at each joint.

3.3.2 Vertical Piping: Support metal piping at each floor, but at not more than 10-
foot intervals. Support plastic at each floor and at midpoint between floors,
but not at more than 5-foot intervals.

3.4 Support hangers for pipe by using malleable iron or galvanized steel concrete
inserts, concrete anchor bolts, beam clamps with lock nuts or retaining straps, or
other special fastening devices, as required, for the support of hangers. As an option
where direct attachment to frame members is not possible, auxiliary frame members
may be provided which shall span at least two structural frame members.

3.4.1 Where pipe cannot be suspended from overhead supports, use substantial
cast iron or welded steel wall brackets to support the hangers, pipe seats, or
roll stands, as conditions demand.

3.5 Use hot rolled steel hanger rods sized as follows:
3.5.1 For 2-inch pipe and smaller — ¥s-inch diameter.
3.5.2 For 2)s-inch through 3'2-inch pipe — /2-inch diameter.
3.5.3 For 4-inch and 5-inch pipe — %-inch diameter.
3.5.4 For 6-inch pipe — Y4-inch diameter.
3.5.5 For 8-inch and larger — 7s-inch diameter.

End of Section
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Section 02936
Seeding

GENERAL

Related Requirements: The following sections contain requirements that relate to
this section.

1.1.1 Section 01400 — General Requirements
1.1.2  Section 02200 — Earthwork

Submittals: Provide the following items in accordance with the approved submittals
schedule as specified in Section 01400 — General Requirements:

1.2.1 Seed Test Report
1.2.2  Fertilizer Analysis

Reference specifications are referred to by abbreviation as follows:

1.3.1 American Society of Testing and Materials ...........ccccevvereivcnienennene ASTM
1.3.2  Virginia Department of Transportation ............ccceeceeveerveneeiieneenennene VDOT
PRODUCTS

Topsoil: Topsoil shall be the top 6 inches of original soil from the site. Topsoil
obtained off-site shall be fertile, friable loam, containing not less than 2% by weight
of finely divided, decomposed vegetation. Topsoil shall be free of subsoil, clay
lumps, brush, weeds, roots larger than 1'2-inch in diameter, stones larger than 1%:-
inch in diameter, and other material toxic or harmful to growth.

Fertilizer: Fertilizer shall meet requirements of Federal Specification O-F-241.
Provide fertilizer that is complete, inorganic, uniform in composition, and suitable
for application with approved equipment. Proportions of fertilizer nutrients shall be
the following:
2.2.1 Permanent Seeding

2.2.1.1 5% total nitrogen

2.2.1.2 10% available phosphoric acid

2.2.1.3 5% soluble potash
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2.5

2.6

2.7

2.8

2.9

2.2.2 Temporary Seeding
2.2.2.1 10% total nitrogen
2.2.2.2 20% available phosphoric acid
2.2.2.3 10% soluble potash

Grass Seed: Grass seed, tested within 6 months of sowing, shall have the following
characteristics:

2.3.1 Permanent Seeding (for Residential Lawn Areas)

Species %Weight  %Purity  %Germination
Kentucky 31 tall fescue 95-100 98 90
Perennial ryegrass 0-5 98 90
Kentucky bluegrass 0-5 98 90

2.3.2 Temporary Seeding

Seeding Date Species  %Wagat. %Purity  %Germ. Seed Rate (Ib/acre)

Sep. 1-Feb. 15 Rye/Oats 100 98 85 50-100
Feb. 16-Apr. 30 Rye 100 96 85 60-100
May. 1-Aug. 31  Millet 100 98 80 50

Lime: Lime shall be ground agriculture grade limestone containing not less than
85% calcium and magnesium carbonates. Fineness shall be such that 100% will pass
a No. 20 sieve, and not less than 50% will pass a No. 100 sieve. Burnt lime or
hydrated lime may be substituted in equivalent carbonates, if requested.

Mulch: Type II mulch composed of threshed straw of cereal grain, pine needles or
wood fiber which shall be free of objectionable weed seeds or other harmful
material.

Asphalt Adhesive: Asphalt adhesive for use with Type II mulch shall be emulsified
asphalt meeting requirements of ASTM D 977, Grade SS-1.

Mulch Binder: Synthetic mulch binder for use with Type II mulch shall be Curasol,
DCA-70 Petroset, or Terra Tack.

Jute Mesh (VDOT EC-2 Soil Stabilization Blanket): Jute mesh shall be as defined in
the VDOT Road and Bridge Specifications, Section 244, “Roadside Development
Materials.” Installation locations shall be as specified herein.

VDOT EC-3 Soil Stabilization Matting: C 125 Erosion Control Blanket
manufactured by North American Green, 14649 Highway 41 North, Evansville,
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Indiana 47711, Telephone: (800) 772-2040, or Curlex III High Velocity Blanket
manufactured by American Excelsior Company, 850 Avenue H East, Arlington,
Texas, 76011, Telephone: (800) 777-7645. Installation locations shall be as
specified herein.

3 EXECUTION
3.1 General

3.1.1 Before seeding, 4 inches of topsoil shall be spread in areas to be seeded. In
general, the topsoil shall come from the stockpiles created during the initial
clearing of the site. If there is insufficient topsoil in the stockpiles, the
Contractor shall provide topsoil from an offsite source at no additional cost
to the Owner.

3.1.2 Material shall be delivered in unbroken containers, clearly marked by the
manufacturer as to their contents. Seed, limestone, and fertilizer shall be
labeled as to proportions, analysis, and quality. Store all materials in a
manner affording protection from damage by weather or vandalism.

3.1.3 Seed only when the wind velocity is less than 15 miles per hour.

3.1.4 All areas disturbed by excavation, grading, or other construction operations,
except areas to be paved or otherwise permanently stabilized, shall be seeded
as specified for permanent seeding. Temporary seeding shall be provided
when required at no additional cost to the Owner.

3.1.5 Remove all soiling or staining off finished structures or pavements resulting
from seeding work. Maintain paved areas in clean condition.

3.2 Temporary Seeding
3.2.1 Use in areas when final grading has not been completed, when permanent
seeding cannot be performed due to the specified permanent seeding dates,

or when required for erosion control.

3.2.2 Apply fertilizer at a rate of 10 pounds per 1,000 square feet (450 pounds per
acre) or equivalent. Apply lime at a rate of 90 pounds per 1,000 square feet.

3.2.3 For loose soil, work lime and fertilizer into soil and then seed. For packed or
hard soil, loosen top layer while working lime and fertilizer into soil and

then seed at the rate specified for the temporary seeding species.

3.2.4 Seed only between application dates mentioned above and in “Table 3.31-B:
Temporary Seeding Specifications” as shown on design drawing C-8.
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3.3 Permanent Seeding

3.3.1 For all areas to receive permanent seeding, apply fertilizer at the rate of 50
pounds per 1,000 square feet and apply lime at the rate of 100 pounds. per
1,000 square feet.

3.3.2 Apply fertilizer and lime uniformly and mix well into the top 4 inches of the
seedbed.

3.3.3 Prepare soil for permanent seeding by tillage of topsoil in place to loosen
thoroughly and break up all clods to a depth of 6 inches. Remove all stumps
and roots, coarse vegetation, stones larger than 1% inches, and all
construction debris. Soil shall be worked by suitable agricultural equipment
to a depth of not less than 4 inches. Surface shall be uniform, smooth, and
drainable. A firm and compact seedbed is required.

3.3.4 Sow permanent grass seed between dates of March 1 and April 15 or
September 1 and November 15.

3.3.5 Sow seed by mechanical seeder as follows:
3.3.5.1 Mix seed thoroughly with clean dry sawdust and broadcast at rate
of 6 pounds of seed per 1,000 square feet for permanent seeding or

as specified elsewhere for temporary seeding.

3.3.5.2 Apply Type II mulch uniformly to depth of approximately 1%
inches.

3.3.5.3 Anchor Type Il mulch by the following methods:

3.3.5.3.1 Apply light tack coat of asphalt emulsion or synthetic
mulch binder.

3.3.5.3.2 On slopes steeper than 4(H):1(V), anchor with VDOT
EC-2 jute mesh fastened to wooden stakes.

3.3.5.3.3 On slopes steeper than 2(H):1(V), anchor with VDOT
EC-3 soil stabilization matting fastened in accordance
with the manufacturer’s written recommendations.

3.3.6 Sow seed by hydraulic seeder as follows:

3.3.6.1 Prepare homogeneous slurry equal to the seed mixture used for
mechanical seeding as specified in this section.
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3.3.7

3.3.6.2 Distribute slurry uniformly at rate equal to the rate specified for
mechanical seeding.

3.3.6.3 Apply mulch, jute mesh, and soil stabilization blankets as specified
for sowing by mechanical seeder.

Coordinate permanent seeding with the requirements presented in “Table
3.32-D: Site Specific Seeding Mixtures for Piedmont Area” as shown on
design drawing C-8.

3.4 Maintenance of Seeded Areas

34.1

34.2

343

344

345

3.4.6

3.4.7

The Contractor is advised that final payment for the project will not be
received until a uniform stand of grass acceptable to the Engineer has been
established.

Reseed and mulch spots larger than one square foot without uniform stand of
grass. In areas where jute mesh or soil stabilization blankets have been
applied, the mesh or blanket shall be removed prior to reseeding, and
reapplied after reseeding activities are complete. Reseeding shall include
application of fertilizer, lime, and seed in accordance with the agronomic
loading rates specified herein. Reseeding shall be performed multiple times
during the course of a planting season and over the course of multiple
planting seasons until a uniform stand of grass is established.

Maintain all seeded areas until uniform stand of grass is acceptable to the
Engineer.

In the event that growth is not established by the final project inspection,
continue the specified attention until the stand is accepted by the Engineer.

Correct or repair all undue settling for a period of one year after final
inspection.

Water as necessary.

Mowing: Maintain grass height between 2 and 4 inches.

End of Section
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Section 03300
Cast-in-Place Concrete

1 GENERAL

1.1 Reference publications are referred to by abbreviations as follows:

1.1.1  American Concrete INSHIULE........coveiiiiiiiiiiierie et ACI
1.1.2  American Society for Testing and Materials...........ccccevceeveeienienennnene ASTM
1.1.3  Concrete Reinforcing Steel INStItute ..........ccccvveeviieeiieeeeiieeieeceeeeeee CRSI
1.1.4 National Institute of Standards and Technology ...........cccccceevviieniennnnen. NIST

1.2 Quality Assurance

1.2.1 Provide the services of an independent inspection agency to perform
inspection as specified in this section. The inspection agency shall be
approved by WW Associates.

1.2.2 The independent testing agency, including branch office used, referred to in
this Section and Section 1 of ACI 301 shall meet the requirements of ASTM
E 329 and shall have been inspected within the past 3 years by the cement
and concrete reference laboratory of the NIST and shall have corrected any
deficiencies noted. Project sponsor as defined in ASTM E 329 shall be the
Contractor.

1.3 Submittals: Provide the following in a timely manner.

1.3.1 Shop drawings of reinforcing steel in accordance with ACI 301. All
construction joints shall be indicated on the shop drawings.

1.3.2 Complete concrete mix designs and documentation in accordance with ACI
301 Section 4.2.3 indicating compliance with one of the paths allowed in the
flow chart. Include the following documentation:

1.3.2.1 Specific mix designs proposed.
1.3.2.2 Quantity and types of admixtures.

1.3.2.3 Strength test results used to establish standard deviation, and
calculated standard deviation in accordance with ACI 301,
paragraph 4.2.3.2, if that procedure is followed.

1.3.2.4 Calculated required average compressive strength.

1.3.2.5 Strength test records used to verify that required average
compressive strength is met in accordance with ACI 301, paragraph
4.2.3.3, if that procedure is followed.
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1.3.2.6 Trial mixtures, strength test thereof, water-cement ratio curve, and
selected water-cement ratio to meet the required average
compressive strength in accordance with ACI 301, paragraph
4.2.3.4.b, if that procedure is followed.

1.3.3 List of materials and work requiring inspection; inspections to be performed;
and a list of the individuals, approved agencies, and firms intended to be
retained for conducting such inspections. These lists shall be submitted to
WW Associates for approval and to the building official.

1.3.4 Inspection reports.
1.3.5 Manufacturer’s literature for the following:
1.3.5.1 Waterstops
1.3.5.2 Floor Type Hydrostatic Pressure Relief Valves

1.3.5.2.1 Trumbull Ductile Iron Type 3167-1572, or approved
equal.

2 PRODUCTS

2.1 Concrete work shall meet applicable requirements of ACI 301-05 “Specifications
for Structural Concrete,” 4,000 psi minimum, except as modified by the
supplemental requirements specified in this section. For numbers in parentheses,
refer to ACI 301 paragraphs.

2.1.1 (1.6.4) All of the testing services of Sections 1.6.4.1, 1.6.4.2, and 1.6.4.3
shall be paid for by the Contractor. If the concrete is placed by pumping, the
strength test shall be taken at the truck discharge and at the point of
placement.

2.1.1.1 The testing representative shall sample concrete in accordance with
the following schedule for each design mixture placed in any one

day:

Strength Tests 1 Set of 3 Cylinders per
50 CY or fraction thereof

Slump Test 1 Test per 50 CY or fraction
thereof or if consistency varies

Temperature 1 Test per 50 CY or fraction
thereof

Air Entrainment 1 Test per 50 CY or as

necessary for control
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2.1.2 (2.2.1.4) Expansion joint material shall be self-expanding cork and shall
meet the requirements of ASTM D1752.

2.1.3 (2.2.1.4) Isolation joint material shall be the thickness shown and shall meet
requirements of ASTM D 1751.

2.1.4 (2.2.1.5) Waterstops shall be PVC ribbed with center bulb profile, style 705
by Sika/Greenstreak or approved equal. Waterstops at concrete joints shall
be Hydrotite expandable waterstop, profile CJ-0725-3K, by Greenstreak
Group, or approved equal. Waterstops at pipe penetrations shall be Hydrotite
expandable waterstop, profile DSS-0320, by Greenstreak Group, or
approved equal. Install in accordance with manufacturer’s written
instructions.

2.1.5 (3.1) Reinforcement General
2.1.5.1 Details of reinforcing

2.1.5.1.1  Verify the location of all sleeves, embedments,
attachments, openings, and structural supports for the
equipment provided.

2.1.5.1.2  All reinforcing shall be as follows unless otherwise
noted on the drawings.

2.1.5.1.3  Reinforcing shall be detailed, fabricated, and placed in
accordance with ACI 315-99, with the exception of
development lengths and splice lengths.

2.1.5.1.4 Splice lengths at locations not shown on the drawings
shall be detailed on the shop drawings to conform to
ACI 315-99. Use the splice category appropriate for
the actual bar spacing and concrete cover.

2.1.5.1.5 Unless otherwise detailed, dowels in walls shall match
size and spacing of main reinforcing bars.

2.1.6 (3.2.1.1) Reinforcing steel shall meet requirements of ASTM A 615 Grade
60 and shall be deformed.

2.1.7 (3.2.2.2) Welding of bar reinforcement will not be permitted.

2.1.8 (3.3.2.3) Cover requirements for concrete exposed to weather shall be used
at all surfaces of liquid retention structures, except where concrete is
deposited against earth.

2.1.9 (3.3.2.4) Where concrete will be exposed to view in the finished structure,
the portions of all bar supports within ’2-inch of the concrete surface shall be
noncorrosive or protected against corrosion.
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2.1.10 (4.2.1.1) Cement shall be as follows:
2.1.10.1 Portland cement for all concrete shall be ASTM C150, Type II.

2.1.10.2 ASTM C989 Ground iron blast furnace slag may be mixed with
ASTM C150 Portland cement to produce the equivalent of ASTM
C595 Type IS (MS) blended cement, except that the blast furnace
slag content shall not exceed 50 percent by weight of the total
cementitious material.

2.1.10.3 ASTM C618 fly ash or pozzolan may be mixed with ASTM C150
Portland cement to produce the equivalent of ASTM C595 Type IP
(MS) blended cement, except that the total fly ash and pozzolan
content shall not exceed 25 percent by weight of the total
cementitious material. Loss on ignition of fly ash or pozzolan shall
not exceed 3 percent.

2.1.10.4 (4.2.1.2) Aggregates for slabs on grade shall conform to the
following:

2.1.10.4.1 The nominal maximum size aggregate shall not be
larger than the requirements of 4.2.2.3 — size of coarse
aggregate. The combined aggregates shall be well
graded from the coarsest to the finest with not more
than 18 percent nor less than 8 percent, unless
otherwise permitted, of the combined aggregate
retained on any individual sieve with the exceptions
that the No. 50 may have less than 8 percent retained,
sieves finer than No. 50 shall have less than 9 percent
retained, and the coarsest sieve may have less than 8
percent retained.

2.1.10.4.2 Aggregates used in concrete shall have a combined
aggregate distribution similar to the aggregates used in
the concrete represented by field test data or used in
trial mixtures. Reports of individual aggregates shall
include sieve sizes 1Yz inches, 1-inch, %-inch, '2- inch,
3/8 inch, No. 4, No. 8, No. 16, No. 30, and No. 50 in
accordance with ASTM E11.

2.1.10.5 (4.2.1.2) Coarse aggregate shall be a calcareous aggregate such as
limestone or dolomite.

2.1.10.6 (4.2.2.4) Concrete shall be air entrained, except for interior slabs,
which shall be non-air entrained.

2.1.10.7 (4.2.2.5) Air entraining or water reducing admixtures or both will
be permitted. Other admixtures shall be submitted for approval
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2.5

2.6

2.7

before submitting the mix designs and shall not be used without
written approval.

2.1.10.8 (4.2.2.6) Calcium chloride shall not be used as an admixture, nor as
an ingredient in any admixture. Chloride ions in admixtures shall
not exceed 0.1 percent by weight of cement content.

2.1.10.9 (4.2.2.9) The 28-day compressive strength of all concrete shall be
4,000 pounds per square inch.

2.1.10.10(4.2.2.9) Concrete for liquid retention structures shall have a water-
cementitious material ratio of not more than 0.45.

2.1.10.11(5.3.1) Foundation concrete shall not be placed until the soil
subgrade for foundation bearing has been examined by the
Geotechnical Engineer and found satisfactory for the design bearing
capacity.

Moisture barrier beneath slabs on grade shall be minimum 6-mil polyethylene, with
reinforced backing, with joints lapped not less than 6 inches.

Nonshrink grout for setting base plates, leveling plates, and bearing plates for
columns and machine bases shall be premixed and noncorrosive and shall meet the
requirements of ASTM C1107. Water for mixing grout shall be potable.

Joint sealant shall be Sikaflex 2C NS/SL by Sika Chemical Corporation, Eucolastic
by Euclid Chemical Company or Stonflex MN6/MP6 by Stonhard, Inc.

Provide anchor rods as required to suit the equipment provided. Anchor rods shall
be ASTM A36 or ASTM F1554, Grade 36 unless otherwise noted.

Adhesive anchors shall be HVA Adhesive Anchors by Hilti Fastening Systems,
Chem-stud by the Rawlplug Company, ET Epoxy-Tie Adhesive anchors by the
Simpson Strong-Tie Co. The anchor shall consist of a polyester resin adhesive
capsule and a chisel-pointed threaded steel rod. Steel shall be zinc plated ASTM A
307. This type of adhesive anchor shall not be used in masonry. Allowable
working (service) loads for 4,000 psi concrete shall be specified by manufacturer for
given field conditions.

Floor Type Hydrostatic Pressure Relief Valves

2.7.1 Floor type hydrostatic pressure relief valves shall be designed for installation
in the bottom of concrete tanks. Valves shall be Trumbull Ductile Iron Type
1367-1558, or approved equal. Valves shall be sized as indicated on the
contract drawings.

2.7.2 The valve assembly shall consist of three parts: cover, body, and grate. All
three parts shall be constructed of ASTM A 126, Class B cast iron. The
assembly shall be designed so neither the cover nor the grate can become
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3.1

separated from the valve body due to groundwater pressure around the tank.
When necessary, both the cover and the grate can be easily removed by
turning them to the right or left to free them from locking lugs cast integrally
on the inside of the valve body.

2.7.3 The valve seats shall be constructed of BUNA-N rubber, bonded to the
cover, mating with a machined bronze seat in the valve body.

2.7.4 The valves shall start to open at a head of approximately 9 inches of water.

2.7.5 The valves shall be designed with an internal strainer to prevent
accumulation of debris on the seating surfaces and leakage from the tank.

2.7.6 The wvalve Ilength may be extended by wusing manufacturer’s
recommendations.

2.7.7 Manufacturer recommendations shall be followed for maintenance of the
valves to provide reliable protection over a long service life.

Special inspection of materials
2.8.1 Provide the following special inspections:

2.8.1.1 Review documentation for materials furnished to verify
conformance to quality standards for materials specified herein.

2.8.1.2 Review mix design for conformance to Chapter 4 of ACI 301.

2.8.1.3 Inspect concrete mixing techniques for compliance with Section 4.3
of ACI 301.

2.8.2 Special inspection of materials will not be required for the following
elements:

2.8.2.1 Other concrete items of a minor nature, such as duct banks and
thrust blocks.

EXECUTION

Refer to applicable sections of ACI 301-05, except as modified by the supplemental
requirements specified in this section. For numbers in parentheses, refer to ACI 301
paragraphs.

3.1.1 (5.3.2.1) Comply with ACI 306.1 for cold weather concreting and with the
recommendations of ACI 305 R for hot weather concreting.

3.1.2 (5.3.3) All formed concrete which will be exposed to public view shall
receive a smooth form finish.
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3.2 Backfilling adjacent to foundation walls shall not occur until structural elements
designed to brace walls have been placed and such concrete has reached 70 percent
of its 28-day design compressive strength. Backfilling adjacent to cantilever
retaining walls shall not occur until wall concrete has reached its 28-day design
compressive strength.

3.3 Chamfer all exposed edges of concrete 1-inch.
3.4 Special Inspection of Field Work
3.4.1 Provide the following special inspections:

3.4.1.1 Inspect installation of reinforcing steel to verify compliance with
contract drawings and Sections 3.3 of ACI 301.

3.4.1.2 Inspect formwork for compliance with Section 2.3 of ACI 301.
Inspect form removal for compliance with Section 2.3.2 of ACI
318.

3.4.1.3 Test concrete strength, air content, and slump in accordance with
Section 1.6.4.2 of ACI 301.

3.4.1.4 Inspect concrete placement for compliance with Section 5.3.2 of
ACI 301.

3.4.1.5 Inspect curing for compliance with Section 5.3.6.1 of ACI 301.

3.4.2 Special inspection of field work will not be required for the following
elements, except that concrete strength, air content, and slump shall be tested
in accordance with Section 1.6.4.2 of ACI 301.

3.4.2.1 Other concrete items of a minor nature such as duct banks and
thrust blocks.

End of Section
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Section 05120
Structural Steel Framing

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

SUMMARY
Section Includes:

1. Structural steel.

DEFINITIONS

Structural Steel: Elements of the structural frame indicated on Drawings and as
described in ANSI/AISC 303.

ACTION SUBMITTALS

Product Data:

1. Structural-steel materials.

2. High-strength, bolt-nut-washer assemblies.
3. Anchor rods.

4.  Shop primer.

Shop Drawings: Show fabrication of structural-steel components.

INFORMATIONAL SUBMITTALS
Welding certificates.

Mill test reports for structural-steel materials, including chemical and physical
properties.

Source quality-control reports.

Field quality-control reports.

QUALITY ASSURANCE

Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality
Certification Program and is designated an AISC-Certified Plant, Category BU or is
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PART 2

2.1

2.2
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24

accredited by the IAS Fabricator Inspection Program for Structural Steel (Acceptance
Criteria 172).

Installer Qualifications: A qualified Installer who participates in the AISC Quality
Certification Program and is designated an AISC-Certified Erector, Category CSE.

Welding Qualifications: Qualify procedures and personnel in accordance with
AWS D1.1/D1.1M.

- PRODUCTS

PERFORMANCE REQUIREMENTS
Comply with applicable provisions of the following specifications and documents:

1. ANSIAISC 303.
2. ANSI/AISC 360.
3. RCSC's "Specification for Structural Joints Using High-Strength Bolts."

Connection Design Information:

1. Option 1: Connection designs have been completed and connections indicated on
the Drawings.

STRUCTURAL-STEEL MATERIALS

W-Shapes: ASTM A992, Grade 50.

Channels, Angles, S-Shapes: ASTM A36.

Plate and Bar: ASTM A36.

Welding Electrodes: Comply with AWS requirements.

BOLTS AND CONNECTORS

High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325,
Type 1, heavy-hex steel structural bolts; ASTM A563, Grade DH, heavy-hex carbon-
steel nuts; and ASTM F436/F436M, Type 1, hardened carbon-steel washers; all with
plain finish.

PRIMER

Steel Primer:
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2.6

2.7

1.  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer
complying with MPI#79 and compatible with topcoat.

FABRICATION

Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate in
accordance with ANSI/AISC 303 and to ANSI/AISC 360.

SHOP CONNECTIONS

High-Strength Bolts: Shop install high-strength bolts in accordance with RCSC's
"Specification for Structural Joints Using High-Strength Bolts" for type of bolt and type
of joint specified.

1. Joint Type: Snug tightened.

Weld Connections: Comply with AWS DI1.1/D1.IM for tolerances, appearances,
welding procedure specifications, weld quality, and methods used in correcting welding
work.

SHOP PRIMING
Shop prime steel surfaces.

Surface Preparation of Steel: Clean surfaces to be painted. Remove loose rust and mill
scale and spatter, slag, or flux deposits. Prepare surfaces in accordance with the
following specifications and standards:

1. SSPC-SP2.
2. SSPC-SP 3.

Priming: Immediately after surface preparation, apply primer in accordance with
manufacturer's written instructions and at rate recommended by SSPC to provide a
minimum dry film thickness of 1.5 mils. Use priming methods that result in full
coverage of joints, corners, edges, and exposed surfaces.

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Verify, with certified steel erector present, elevations of concrete- and masonry-bearing
surfaces and locations of anchor rods, bearing plates, and other embedments for
compliance with requirements.
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B.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 ERECTION

A.  Set structural steel accurately in locations and to elevations indicated and in accordance
with ANSI/AISC 303 and ANSI/AISC 360.

33 FIELD CONNECTIONS

A. High-Strength Bolts: Install high-strength bolts in accordance with RCSC's
"Specification for Structural Joints Using High-Strength Bolts" for bolt and joint type
specified.

1.  Joint Type: Snug tightened.

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances,
welding procedure specifications, weld quality, and methods used in correcting welding
work.

1. Comply with ANSI/AISC 303 and ANSI/AISC 360 for bearing, alignment,
adequacy of temporary connections, and removal of paint on surfaces adjacent to
field welds.

34 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a special inspector to perform the following
special inspections:

1. Verify structural-steel materials and inspect steel frame joint details.
2. Verify weld materials and inspect welds.
3. Verify connection materials and inspect high-strength bolted connections.

B.  Testing Agency: Owner will engage a qualified testing agency to perform tests and
inspections.

1.  Bolted Connections: Inspectand test bolted connections in accordance with
RCSC's "Specification for Structural Joints Using High-Strength Bolts."

2. Welded Connections: Visually inspect field welds in accordance with
AWS DI1.1/D1.1M.

a.  In addition to visual inspection, test and inspect field welds in accordance
with AWS D1.1/D1.1M and the following inspection procedures, at testing
agency's option:

1)  Liquid Penetrant Inspection: ASTM E165/E165M.
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2)  Magnetic Particle Inspection: ASTM E709; performed on root pass
and on finished weld. Cracks or zones of incomplete fusion or
penetration are not accepted.

3)  Ultrasonic Inspection: ASTM E164.

4)  Radiographic Inspection: ASTM E94/E94M.

End Of Section
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Section 05500
Metal Fabrications

1 GENERAL
1.1 Related Documents

1.1.1 The General Conditions of the Contract and General Requirements are a part of
this section.

1.2 Standards

1.2.1 Where specific standards, tests or criteria of following organizations are
referred to in these specifications, it is intended that the specification refers to
the latest standard, test or criteria adopted by that organization unless a specific
date of adoption is included as part of the reference herein.

1.2.1.1 American Institute of Steel Construction (AISC).
1.2.1.2  American Iron and Steel Institute (AISI).

1.2.1.3 American National Standards Institute (ANSI).
1.2.1.4 American Society for Testing and Materials (ASTM).
1.2.1.5 American Welding Society (AWS).

1.2.1.6 AISC "Specifications for the Design, Fabrication, and Erection of
Structural Steel for Buildings," and "Code of Standard Practice for
Steel Buildings and Bridges."

1.2.1.7 AWS "Structural Welding Code."

1.2.1.8 ASTM A6 "General Requirements for rolled Steel Plates, Shapes,
Sheet Piling and Bars for Structural Use."

1.2.1.9 Steel Structures Painting Council (SSPC).
1.3 Submittals

1.3.1 Submit shop drawings for fabrication and erection of miscellaneous metal
assemblies. Include plans and elevations at not less than 1 in. to 1 ft.-0 in.
scale, and include details of sections and connections at not less than 3 in. to 1
ft.-0 in. scale. Indicate anchorage and accessory items.

1.3.2 Submit, copies of manufacturer's specifications, anchor details and installation
instructions for products to be used in the fabrication of miscellaneous metal
work, including paint products.

1.3.3 Design Review: The Contractor shall submit construction drawings for each set
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of access stairs/platforms/roofs, ladders, construction drawings for the
footers/foundations supporting each set of access stairs/platforms, and all
supporting design data and calculations, including all live loads and dead loads
to be supported, and their points of application, to the Engineer for review.
Live loads shall include equipment loads, wind, seismic, and snow loads. All
drawings and structural calculations shall be stamped by a professional engineer
licensed in the Commonwealth of Virginia. If anchor bolts are required, the
Contractor shall furnish the anchor bolts together with a location plan and
templates for such installation. Construction of the access stairs/platforms/roofs
and the associated footers/foundations will not be permitted until the above-
mentioned items are reviewed by the Engineer.

1.4 Quality Assurance

2.1

1.4.1

1.4.2

Take field measurements prior to preparation of shop drawings and fabrication,
where possible. Do not delay job progress: Allow for trimming and fitting
wherever taking field measurements before fabrication might delay work.

Preassemble items in shop to greatest extent possible to minimize field splicing
and assembly. Disassemble units only as necessary for shipping and handling
limitations. Clearly mark units for reassembly.

PRODUCTS

Metals

2.1.1

2.1.2

Steel

2.1.1.1 Steel shall conform to ASTM A992 (Fy = 50 KSI) for Wide Flange
Shapes, ASTM A500, Grade B (Fy = 46 KSI) for Rectangular HSS
Shapes, and to ASTM A36 (Fy = 36 KSI) for Angles, Channels, and
Plates. Miscellaneous steel not otherwise indicated or specified shall
be mild steel.

2.1.1.2 Steel Pipe: ASTM A 53, standard weight (Schedule 40), unless
another weight is indicated.

2.1.1.3 Cold Finished Steel Bars: ASTM A108.
2.1.1.4 Galvanized Carbon Steel Sheet: ASTM A526 with zinc coating.

2.1.1.5 Steel grating shall be galvanized 14-inch rectangular bar type grating
with 1%-inch deep by 3/16-inch thick bearing bars at 1-3/16 inches
center to center unless noted otherwise.

Aluminum

2.1.2.1 Aluminum Extrusions shall be Alloy 6061-T6 and shall be fabricated
in accordance with specifications for aluminum structures by the
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aluminum association and ASTM B 221/B 221M.
2.1.2.2  Aluminum plate shall be Y4-inch diamond tread, Type 6061-T6.

2.1.2.3 Aluminum grating shall be 1-1/4 inches aluminum “I” bar grating
(Type 6061) with 1-1/4 inches deep by “4-inch thick bearing bars at 1-
3/16 inches center to center and cross bars at 4 inches center-to-center
unless noted otherwise.

2.2 Fasteners

2.2.1 Provide zinc-coated fasteners for exterior use or where built into exterior walls.
Select fasteners for the type, grade, size and class required.

2.2.1.1 Bolts and Nuts: Regular hexagon head type, ASTM A307, Grade A.
2.2.1.2 Lag Bolts: Square head type.
2.2.1.3 Machine Screws: Cadmium plated steel.
2.2.1.4 Wood Screws: Flat head carbon steel.
2.2.1.5 Plain Washers: Round, carbon steel.
2.2.1.6 Masonry Anchorage Devices: Expansion shields.
2.2.1.7 Toggle Bolts: Tumble-wing type, class and style as required.
2.2.1.8 Lock Washers: Helical spring type carbon steel.
2.2.1.9 Stainless steel bolts Type 302, No. 4 or 180 grit finish.

2.3 Manufactured Products

2.3.1 Loose Bearing Plates

2.3.1.1 Provide loose bearing plates for steel and aluminum items bearing on
masonry or concrete construction, made flat, free from warps or
twists, and of required thickness and bearing area. Drill plates to
receive anchor bolts and for grouting as required. Galvanize steel
after fabrication.

2.3.2 Abrasive Stair Nosing
2.4.3.1 Provide cast or extruded aluminum nosings.

2.3.2.1.1 Cast Aluminum Nosing: Cross-hatched units, 4 inches
wide with “4-inch lip, for casting into concrete steps.

2.3.2.1.2 Extruded Aluminum Nosing: Ribbed units with abrasive
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filler strips projecting 1/16-inch above aluminum extrusion,
3 inches wide, for casting into concrete steps.

2.3.2.2 Provide anchors for embedding units in concrete, either integral or
applied to units, as standard with manufacturer.

2.3.2.3 Apply bituminous paint to concealed bottoms sides, and edges of cast
units set into concrete.

2.3.2.4 Apply clear lacquer to concealed bottoms, sides, and edges of
extruded units set into concrete.

2.4 Miscellaneous Framing and Supports

2.5

24.1

242

General: Provide aluminum framing and supports that are not a part of
aluminum framework as necessary to complete the Work.

Fabricate units from aluminum shapes, plates, and bars of welded construction,
unless otherwise indicated. Fabricate to sizes, shapes, and profiles indicated
and as necessary to receive adjacent construction retained by framing and
supports. Cut, drill, and tap units to receive hardware, hangers, and similar
items.

Access Stairs, Ladders, and Platforms

2.5.1

252

253

The Contractor shall provide mill finish aluminum access stairs, ladders, and
platforms as shown on the contract drawings.

Access stairs shall be supported from finished grade with reinforced concrete
footers/foundation in accordance with NAAMM requirements. Access
platform and stairs shall be manufactured by a shop fabricator, designed and
sealed by a professional engineer, and submitted to WW Associates for review.

Minimum design criteria for access stairs and platforms shall be the following:

2.5.3.1 Stair treads and access platform shall be capable of withstanding a
uniform load of 100 Ibf/square feet, or a concentrated load of 300 Ibf
on an area of 4 square inches, whichever produces the greater stress.

2.5.3.2 Stair framing shall be capable of withstanding stresses resulting from
loads specified above, in addition to stresses resulting from railing
system loads.

2.5.3.3 Limit deflection of treads, platform, and framing members to L/360 or
Va-inch, whichever is less.

2.5.3.4 Footers/Foundation
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2.5.3.4.1 Footers/foundation for access stairs and platforms shall be
designed and constructed as part of this contract.

2.5.3.4.2 Footers/foundations shall be designed by the metal
fabricator to safely sustain the access stair and platform
structure and its live loads.

2.5.3.4.3 Footer/foundation design shall be based on the
recommendations presented in the geotechnical report. The
geotechnical report is presented in Appendix A of this
project manual.

2.5.3.4.4 Provide reinforced concrete for footer/foundation
construction in accordance with Section 03300 — Cast-in-
Place Concrete.

2.5.4 Access platform and stairs shall be fabricated in accordance with the following
sections of this project manual:

2.5.4.1 Section 05521 — Pipe Guard Railing
2.5.4.2 Section 05530 — Aluminum Gratings

2.5.5 Design of aluminum supports designated “delegated design” on contract
drawings shall have minimum section sizes shown on contract drawings and as
follows for stairs, landings, and associated stair platforms, unless otherwise
noted:

2.5.5.1 Stair stringers: 10-inch minimum depth (channel or I beam)

2.5.5.2 Stair landing main support beams: 8-inch minimum depth (channel or
I beam)

2.5.5.3 Stair support posts: 6-inch tube minimum

2.5.6  Design of aluminum supports designated “delegated design” shall be designed
in accordance with the provisions of the Aluminum Design Manual, 2015.

2.5.7 All new fixed ladders and cages shall comply with the requirements of OSHA
Standard 1910.27 Fixed Ladders and the following requirements:

2.5.7.1 Ladders and cages shall be all aluminum construction (Alloy 6061-
T6).

2.5.7.2 Ladder pitch as defined in OSHA 1910.27(e)(1) shall be 90 degrees.

2.5.7.3 In addition to cages required by OSHA 1910.27(d)(1), provide cages
where indicated on drawings.
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2.5.7.4 Provide a self-closing safety gate at the top of all new ladders as
manufactured by  Fabenco, Inc. of  Houston, TX
(www.safetygate.com), or approved equal.

2.6 Workmanship

2.6.1

2.6.2

2,63

2.64

2.6.5

2.6.6

2.6.7

2.6.8

2.6.9

Preassemble items in the shop to the greatest extent possible, so as to minimize
field splicing and assembly of units at the project site. Disassemble units only
to the extent necessary for shipping and handling limitations. Clearly mark
units for re-assembly and coordinated installation.

Use materials of size and thicknesses indicated, or if not indicated, of adequate
strength and durability in finished product for intended use. Work to
dimensions indicated using proven details of fabrication and support.

For the fabrication of work which will be exposed to view, use only materials
which are smooth and free of surface blemishes including pitting, seam marks,
roller marks, rolled trade names and roughness. Remove such blemishes by
grinding, or by welding and grinding, prior to cleaning, treating and application
of surface finishes including zinc coatings.

Form exposed work true to line and level with accurate angles and surfaces and
straight sharp edges. Ease exposed edges to a radius of approximately 1/32-
inch unless otherwise indicated. Form bent metal corners to smallest radius
possible without causing grain separation or otherwise impairing work.

Weld corners and seams continuously and in accordance with recommendations
of AWS. Grind exposed welds smooth and flush, to match and blend with
adjoining surfaces.

Form exposed connections with hairline joints which are flush and smooth,
using concealed fasteners wherever possible, use exposed fasteners of type
indicated, or if not indicated, use Phillips Flathead (countersunk) screws or
bolts.

Provide for anchorage of type required, coordinated with supporting structure.
Fabricate and space anchoring devices as required to provide adequate support
for intended use.

Cut, reinforce, drill and tap miscellaneous metal work as may be required to
receive other items of work.

Fabricate miscellaneous units to sizes, shapes and profiles indicated or, if not
indicated, of required dimensions to receive adjacent grating, plates, doors or
other work to be retained by framing. Unless shown otherwise, fabricate from
structural steel shapes and plates and steel bars, of welded construction using
mitered corners, welded brackets and splice plates and a minimum number of
joints for field connections. Equip items with integrally welded anchor strips
for casting into poured concrete. Furnish inserts if items must be installed after
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concrete is poured. Except as otherwise indicated, space anchors 2 ft.-0 in. on
center.

2.6.10 Aluminum shall be isolated from dissimilar materials by a 1/16-inch butyl
rubber or Teflon sheet.

2.7 Shop Painting

2.7.1 Aluminum items for access stairs and platforms shall be provided with a factory
mill finish. Do not field paint these aluminum items.

2.7.2  Galvanizing: Hot-dip galvanize items indicated to comply with applicable
standard listed below:

2.7.2.1 ASTM A 123, for galvanizing steel products.
2.7.2.2 ASTM A 153/A 153M, for galvanizing steel hardware.
3  EXECUTION
3.1 Field Conditions
3.1.1 Verify measurements in field for work fabricated to fit job conditions.

3.1.2 Examine adjoining work on which miscellaneous metal work is dependent
before starting work.

3.1.3 Provide anchorage devices and fasteners where necessary for securing
miscellaneous metal items to in-place construction including, threaded fasteners
for concrete and masonry inserts, toggle bolts, through-bolts, lag bolts, wood
screws and other connectors as required.

3.1.3.1 Furnish inserts and anchoring devices which must be set in concrete or
built into masonry for installation of miscellaneous metal work.
Provide setting drawings, templates, instructions and directions for
installation of anchorage devices. Coordinate delivery with other
work to avoid delay.

3.1.4 Perform cutting, drilling and fitting required for installation of miscellaneous
metal items. Set work accurately in location, alignment and elevation, plumb,
level, true and free of rack, measured from established lines and levels.

3.1.5 Fitexposed connections accurately together to form tight hairline joints. Weld
connections which are not to be left as exposed joints, but cannot be shop
welded because of shipping size limitations. Grind joints smooth and touch-up
shop paint coat. Do not weld, cut or abrade surfaces of exterior units which
have been hot dip galvanized after fabrication, and are intended for bolted or
screwed field connections.
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3.2 Field Welding

3.2.1 Comply with AWS code for procedures of manual shielded metalarc welding,
appearance and quality of welds made, and methods used in correcting welding
work.

3.3 Setting Bearing Plates

3.3.1 Clean concrete and masonry bearing surfaces of bond-reducing materials, and
roughen to improve bond to surfaces. Clean bottom surface of plates.

3.3.2 Set bearing plates on wedges, shims, or leveling nuts. After bearing members
have been positioned and plumbed, tighten anchor rods. Do not remove wedges
or shims but, if protruding, cut off flush with edge of bearing plate before
packing with grout.

3.4 Installing Stair Nosing

3.4.1 Install with manufacturer’s anchoring system.

3.4.2 Center nosings on tread widths.

3.4.3 Align nosings flush with riser faces and level with tread surfaces.
3.5 Installation of Manufactured Items

3.5.1 Install manufactured items in accordance with manufacturer's written
installation instructions.

End of Section
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Section 05521
Pipe Guard Railing

1  GENERAL
1.1 Related Documents
1.1.1 Drawings and general provisions of the contract, including general and
supplementary conditions and Division 1 Specification sections, apply to this
section.
1.2 Summary
1.2.1 This section includes the following:

1.2.1.1 Aluminum pipe guard railing.

1.3 Reference specifications are referred to by abbreviation as follows:

1.3.1 Architectural Aluminum Manufacturers Association ............cceeeeenee. AAMA
1.3.2  American Society of Testing and Materials .........c.cccccevveneiienienennene. ASTM
1.3.3 National Association of Architectural Metal Manufacturers ............ NAAMM
1.3.4 The Society for Protective Coatings..........cccueeeveerieeiieenienieeniieeieenieeeene SSPC

1.4 Performance Requirements

1.4.1 Thermal movements: Provide guard railing that allows for thermal
movements resulting from the following maximum change (range) in
ambient and surface temperatures by preventing buckling, opening of joints,
overstressing of components, failure of connections, and other detrimental
effects. Base engineering calculation on surface temperatures of materials
due to both solar heat gain and nighttime-sky heat loss.

1.4.1.1 Temperature change (range): 120°F (67°C), ambient; 180°F
(100°C), material surfaces.

1.4.2  Control of Corrosion: Prevent galvanic action and other forms of corrosion
by insulating metals and other materials from district contact with
incompatible materials.

1.5 Quality Assurance

1.5.1 Source Limitations: Obtain guard railing through one source from a single
manufacturer.

1.6 Storage
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1.6.1 Store guard railing in a dry, well-ventilated, weathertight place.
1.7 Project Conditions

1.7.1 Field Measurements: Verify guard railing dimensions by field
measurements before fabrication and indicate measurements on shop
drawings. Coordinate fabrication schedule with construction progress to
avoid delaying the work.

1.7.1.1 Established Dimensions: Where field measurements cannot be
made without delaying the work, establish dimensions and proceed
with fabrication guard railing without field measurements.
Coordinate construction to ensure that actual dimensions
correspond to established dimensions.

1.8 Coordination

1.8.1 Coordinate installation of anchorages for guard railing. Furnish setting
drawings, templates, and directions for installing anchorages, including
sleeves, concrete inserts, anchor bolts, and items with integral anchors, that
are to be embedded in concrete. Deliver such items to project site in time for
installation.

1.9 Scheduling

1.9.1 Schedule installation so guard railing is mounted only on completed walls.
Do not support temporarily by any means that does not satisfy structural
performance requirements.

2 PRODUCTS
2.1 Metals

2.1.1 General: Provide metal free from pitting, seam marks, roller marks, stains,
discolorations, and other imperfections where exposed to view on finished
units. All guardrail and handrail shall be anodized aluminum.

2.1.2  Aluminum: Alloy and temper recommended by aluminum producer and
finisher for type of use and finish indicated, and with not less than the
strength and durability properties of alloy and temper designated below for
each aluminum form required.

2.1.2.1 Extruded structural pipe: ASTM B 429, Aloy 6063-T6.
2.1.2.2 Plate and sheet: ASTM B 209 (ASTM B 209M), Alloy 6061-T6.

2.1.2.3 Die and hand forgings: ASTM B 247 (ASTM B 247M), Alloy
6061-Té6.

2.1.2.4 Castings: ASTM B 26/B 26M, Alloy A356-T6
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2.2

23

24

2.13

Brackets, flanges, and anchors: Cast or formed metal of same type of
material and finish as supported rails, unless otherwise indicated.

Welding Materials, Fasteners, and Anchors

2.2.1

222

223

224

Paint

23.1

Welding electrodes and filler metal: Provide type and alloy of filler metal
and electrodes as recommended by producer of metal to be welded and as
required for color match, strength, and compatibility in fabricated items.

Fasteners for anchoring guard railing to other construction:

2.2.2.1 For aluminum guard railing, use fasteners fabricated from Type 304
or Type 316 stainless steel.

Fasteners for interconnecting guard railing components: Use fasteners
fabricated from same basic metal as fastened metal, unless otherwise
indicated. Do not use metals that are corrosive or incompatible with
materials joined.

2.2.3.1 Provide concealed fasteners for interconnecting guard railing
components and for attaching them to other work, unless exposed
fasteners fare unavoidable or are the standard fastening method for
guard railing indicated.

2.2.3.2 Provide Phillips flat-head machine screws for exposed fasteners,
unless otherwise indicated.

Cast-In-Place and post-installed anchors: Anchors of type indicated below,
fabricated from corrosion-resistant materials with capability to sustain,
without failure, a load equal to four times the load imposed when installed in
concrete, as determined by testing per ASTM E 488 conducted by a
qualified independent testing agency.

2.2.4.1 Cast-In-Place and Chemical anchors: See Section 03300 — Cast-in-
Place Concrete.

Bituminous Paint: Cold-applied asphalt mastic complying with SSPC-paint
12, except containing no asbestos fibers, or cold-applied asphalt emulsion
complying with ASTM D 1187.

Grout and Anchoring Cement

24.1

Nonshrink, nonmetallic grout: Premixed, factory-packaged, nonstaining,
noncorrosive, nongaseous grout complying with ASTM C 1107. Provide
grout specifically recommended by manufacturer for interior and exterior
applications.
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2.4.2 Erosion-resistant anchoring cement: Factory-packaged, nonshrink,
nonstaining, hydraulic-controlled expansion cement formulation for mixing
with water at project site to create pourable anchoring patching, and grouting
compound. Provide formulation that is resistant to erosion from water
exposure without needing protection by a sealer or waterproof coating and
that is recommended by manufacturer for exterior use.

2.5 Fabrication

2.5.1 General: Fabricate guard railing to comply with requirements indicated for
design, dimensions, member sizes and spacing, details, finish, and
anchorage.

2.5.2 Assemble guard railing in the shop to greatest extent possible to minimize
field splicing and assembly. Disassemble units only as necessary for
shipping and handling limitations. Clearly mark units for reassembly and
coordinated installation. Use connections that maintain structural value of
joined pieces.

2.5.3 Form changes in direction of railing members as follows:
2.5.3.1 By bending.
2.5.3.2 By flush radius bends.
2.5.3.3 By mitering at elbow bends.
2.5.3.4 By inserting prefabricated flush-elbow fittings.

2.5.3.5 By any method indicated above, applicable to change in direction
involved.

2.5.4 Form simple and compound curves by bending members in jigs to produce
uniform curvature for each repetitive configuration required; maintain
cylindrical cross section of member throughout entire bend without
buckling, twisting, cracking, or otherwise deforming exposed surfaces of
handrail and railing components.

2.5.5 Welded Connections: Fabricate guard railing for connecting members by
welding. Cope components at perpendicular and skew connections to
provide close fit, or use fittings designed for this purpose. Weld connections
continuously to comply with the following:

2.5.5.1 Use materials and methods that minimize distortion and develop
strength and corrosion resistance of base metals.

2.5.5.2 Obtain fusion without undercut or overlap.

2.5.5.3 Remove flux immediately.
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2.5.5.4 At exposed connections, finish exposed surfaces smooth and
blended so no roughness shows after finishing and welded surface
matches contours of adjoining surfaces.

2.5.6 Welded connections for aluminum pipe: Fabricate pipe guard railing to
interconnect members with concealed internal welds that eliminate surface
grinding, using manufacturer’s standard system of sleeve and socket fittings.

2.5.7 Brackets, flanges, fittings, and anchors: Provide wall brackets, flanges,
miscellaneous fittings, and anchors to interconnect guard railing members to
other work, unless otherwise indicated.

2.5.8 Provide inserts and other anchorage devices for connecting guard railing to
concrete.  Fabricate anchorage devices capable of withstanding loads
imposed by guard railing. Coordinate anchorage devices with supporting
structure.

2.5.9 For railing posts set in concrete, provide preset sleeves not less than 6 inches
(150 mm) long with inside dimensions not less than '2-inch (12 mm) greater
than outside dimensions of post, and plate forming bottom closure.

2.5.10 For removable railing post, fabricate slip-fit sockets from pipe whose ID is
sized for a close fit with posts; limit movement of post without lateral load,
measured at top, to not more than one-fortieth of post height. Provide socket
covers designed and fabricated to resist being dislodged.

2.5.10.1 Provide chain with eye, snap hook, and staple across gaps formed
by removable railing sections at locations indicated. Fabricate from
same metal as railings.

2.5.11 Shear and punch metals cleanly and accurately. Remove burrs from exposed
cut edges.

2.5.12 Ease exposed edges to a radius of approximately 1/32-inch (1 mm), unless
otherwise indicated. Form bent-metal corners to smallest radius possible
without causing grain separation or otherwise impairing the work.

2.5.13 Cut, reinforce, drill, and tap components, as indicated, to receive finish
hardware, screws, and similar items.

2.5.14 Provide weep holes or another means to drain entrapped water in hollow
sections of handrail and railing members that are exposed to exterior or to
moisture from condensation or other sources.

2.5.15 Fabricate joints that will be exposed to weather in a watertight manner.

2.5.16 Close exposed ends of guard railing members with prefabricated end fittings.

WW Associates Project No. 221028.00 05521/5



2.6

2.7

3.1

2.5.17 Toe boards: Where indicated, provide toe boards at railings around openings

and at edge of open-sided floors and platforms. Fabricate to dimensions and
details indicated.

Finishes, General

2.6.1

2.6.2

2.6.3

2.6.4

Comply with NAAMM’s “Metal Finishes Manual for Architectural and
Metal Products” for recommendations for applying and designating finishes.

Protect mechanical finishes on exposed surfaces from damage by applying a
strippable, temporary protective covering before shipping.

Appearance of finished work: Variations in appearance of abutting or
adjacent pieces are acceptable if they are assembled or installed to minimize
contrast.

Provide exposed fasteners with finish matching appearance, including color
and texture, or guard railing.

Aluminum Finishes

2.7.1

2.7.2

Finish designations prefixed by AA comply with system established by the
Aluminum Association for designating aluminum finishes.

Class I, Clear Anodic Finish: AA-M12C22A41 (Mechanical Finish:
nonspecular as fabricated; chemical finish: Etched, medium matte; anodic

coating: architectural Class I, clear coating 0.018 mm or thicker) complying
with AAMA 607.1.

EXECUTION

Installation, General

3.1.1

3.1.2

Fit exposed connections together to form tight, hairline joints.

Perform cutting, drilling, and fitting required to install guard railing. Set
guard railing accurately in location, alignment, and elevation; measured
from established lines and levels and free from rack.

3.1.2.1 Do not weld, cut, or abrade surfaces of guard railing components
that have been coated or finished after fabrication and that are
intended for field connection by mechanical or other means without
further cutting or fitting.

3.1.2.2 Set posts plumb within a tolerance of 1/16-inch in 3 feet (2 mm in 1
meter).

3.1.2.3 Align rails so variations from level for horizontal members and
from parallel with rake of steps and ramps for sloping members do
not exceed Ys-inch in 12 feet (5 mm in 3 meters).
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3.1.3 Corrosion Protection: Coat concealed surfaces of aluminum that will be in
contact with grout, concrete, or dissimilar metals with a heavy coat of
bituminous paint.

3.1.4 Adjust guard railing before anchoring to ensure matching alignment at
abutting joints. Space posts at interval indicated, but not let than that
required by structural loads.

3.1.5 Fastening to in-place construction: Use anchorage devices and fasteners
where necessary for securing guard railing and for properly transferring
loads to in-place construction.

3.2 Railing Connections

3.2.1 Nonwelded Connections: Use mechanical or adhesive joints for
permanently connecting railing components. Use wood blocks and padding
to prevent damage to railing members and fittings. Seal recessed holes of
exposed locking screws using plastic cement filler colored to match finish of
guard railing.

3.2.2 Welded Connections: Use fully welded joints for permanently connecting
railing components. Comply with requirements for welded connections in
“fabrication” article whether welding is performed in the shop or in the field.

3.2.3 Expansion Joints: Install expansion joints as required to accommodate
thermal movement. Provide slip-joint internal sleeve extending 2 inches (50
mm) beyond joint on either side, fasten internal sleeve securely to one side,
and locate joint within 6 inches (150 mm) of post.

3.3 Anchoring Posts

3.3.1 Use pipe sleeves preset and anchored into concrete for installing posts.
After posts have been inserted into sleeves, fill annular space between post
and sleeve with the following anchoring material, mixed and placed to
comply with anchoring material manufacturer’s written instructions:

3.3.1.1 Non-shrink, nonmetallic grout or anchoring cement.

3.3.2 Leave anchorage joint exposed; wipe off surplus anchoring material; and
leave 1/8-inch (3 mm) build-up, sloped away from post.

3.3.3 Anchor posts to metal surfaces with oval flanges, angle type, or floor type as
required by conditions, connected to posts and to metal supporting members
as follows:

3.3.3.1 For aluminum pipe railings, attach posts as indicated using fittings
designed and engineered for this purpose.
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3.3.4 Install removable railing sections, where indicated, in slip-fit metal sockets
cast in concrete.

3.4 Cleaning

3.4.1 Clean aluminum by washing thoroughly with clean water and soap and
rinsing with clean water.

3.5 Protection

3.5.1 Protect finishes of guard railing from damage during construction period
with temporary protective coverings approved by railing manufacturer.
Remove protective coverings at the time of substantial completion.

3.5.2 Restore finishes damaged during installation and construction period so no
evidence remains of correction work. Return items that cannot be refinished
in the field to the shop; make required alterations and refinish entire unit, or
provide new units.

End of Section
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Section 05530
Aluminum Gratings

1  GENERAL

1.1 Related Documents
1.1.1 Drawings and general provisions of the contract, including general and

supplementary conditions and Division 1 Specification sections, apply to this
section.

1.2 Summary
1.2.1 This section includes the following:

1.2.1.1 Metal bar gratings.
1.2.1.2 Metal frames and supports for gratings.

1.3 Submittals: Provide the following in a timely manner in accordance with the
approved submittals schedule as specified in Section 01400 — General
Requirements.

1.3.1 Product data for the following:
1.3.1.1 Swage-locked I-bar grating.
1.3.1.2 Clips and anchorage devices for gratings.

1.3.1.3 Paint products.

1.3.2 Shop drawings: Show fabrication and installation details for gratings.
Include plans, elevations, sections, and details of connections. Show
anchorage and accessory items. Provide templates for anchors and bolts
specified for installation under other sections.

1.4 Reference specifications are referred to by abbreviation as follows:

1.4.1 American Society of Testing and Materials ..........cccccveeveieenciieenieeennen. ASTM
1.42 American Welding SOCIEtY......ccceeriieriiiiiiieiiieiieeie ettt AWS
1.4.3 National Association of Architectural Metal Manufacturers ............ NAAMM

1.5 Project Conditions

1.5.1 Field measurements:  Where gratings are indicated to fit to other
construction, verify dimensions of other construction by field measurements
before fabrication and indicate measurements on shop drawings. Coordinate
fabrication schedule with construction progress to avoid delaying the work.
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1.6

2.1

2.2

23

1.5.1.1 Established dimensions: Where field measurements cannot be
made without delaying the work, establish dimensions and proceed
with fabricating gratings without field measurements. Coordinate
construction to ensure that actual dimensions correspond to
established dimensions. Allow for trimming and fitting.

Coordination

1.6.1 Coordinate installation of anchorages for gratings, grating frames, and
supports. Furnish setting drawings, templates, and directions for installing
anchorages, including sleeves, concrete inserts, anchor bolts, and item with
integral anchors, that are to be embedded in concrete. Deliver such items to
project site in time for installation.

PRODUCTS

Aluminum

2.1.1 Extruded bars and shapes: ASTM B 221 (ASTM B 221M), alloys as
follows:
6061-T6 or 6063-T6, for bearing bars of gratings and shapes.
6061-T1, for grating crossbars.

2.1.2  Aluminum rivets: ASTM B 316/B 316M, Alloy 6053-T4 or 6061-T6

2.1.3  Aluminum sheet: ASTM B 209 (ASTM B 209M), Alloy 5052-H32

2.1.4 Structural profiles: ASTM B 308/B 308M, Alloy 6061-T6

2.1.5 Aluminum plate: ASTM B 209, Alloy 6061-T6

Paint

2.2.1 Bituminous paint: Cold-applied asphalt mastic complying with SSPC-paint
12, except containing no asbestos fibers, or cold-applied asphalt emulsion
complying with ASTM D 1187.

Fasteners

2.3.1 General: Provide Type 304 or 316 stainless-steel fasteners for exterior use.
Select fasteners for type, grade, and class required.

2.3.2 Fasteners for aluminum gratings:  Provide fasteners of aluminum,

nonmagnetic stainless steel, zinc-plated steel, or other material warranted by
the manufacturer to be compatible with aluminum gratings and other
components.

2.4 Fabrication
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24.1

242

243

244

2.4.5

2.4.6

247

Shop assembly: Fabricate grating sections in shop to greatest extent possible
to minimize field splicing and assembly. Disassemble units only as
necessary for shipping and handling limitations. Use connections that
maintain structural value of joined pieces. Clearly mark units for reassembly
and coordinate installation.

Form from materials of size, thickness, and shapes indicated, but not less
than that needed to support indicated loads.

Shear and punch metals cleanly and accurately. Remove burrs.

Ease exposed edges to a radius of approximately 1/32-inch (1 mm), unless
otherwise indicated.

Fit exposed connections accurately together to form hairline joints.
Welding: Comply with AWS recommendations and the following:

2.4.6.1 Use materials and methods that minimize distortion and develop
strength and corrosion resistance of base metals.

2.4.6.2 Obtain fusion without undercut or overlap.
2.4.6.3 Remove welding flux immediately.

Coordinate with supporting structure. Fabricate and space anchoring devices
to secure gratings, frames, and supports rigidly in place.

2.5 Metal Bar Gratings

2.5.1

252

253

Fabricate pressure-locked, I-bar aluminum gratings as follows:

2.5.1.1 Grating mark P-19-4 (1-1/4 I-bar) aluminum: 1-1/4-inch (32 mm)
I-bar bearing bars at 1-3/16 inches (30 mm) O.C., and crossbars at 4
inches (102 mm) O.C.

Aluminum Finish: As follows:
2.5.2.1 Class I, clear, anodized finish.

Fabricate removable grating sections with banding bars attached by welding
to entire perimeter of each section. Include anchors and fasteners of type
indicated or, if not indicated, as recommended by manufacturer for attaching
to supports.

2.5.3.1 Provide not less than four flange blocks for each section of
aluminum I-bar grating, with block designed to fit over lower
flange of I-shaped bearing bars.
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2.5.3.2 Furnish self-drilling fasteners with washers for securing grating to
supports.

2.5.4 Fabricate cutouts in grating sections for penetrations indicated. Arrange
cutouts to permit grating removal without disturbing items penetrating
gratings.

2.5.4.1 Edge-band openings in grating that interrupt four or more bearing
bars with bars of the same size and material as bearing bars.

2.5.5 Do not notch bearing bars at supports to maintain elevation.
2.6 Grating Frames and Supports

2.6.1 Aluminum frames: Fabricate frames for aluminum gratings from extruded-
aluminum shapes to sizes, shapes, and profiles indicated and as necessary to
receive gratings. Miter and weld connections. Cut, drill, and tap units to
receive hardware and similar items.

2.6.2 Equip units with integrally welded anchors for casting into concrete.

2.6.2.1 Unless otherwise indicated, space anchors 24 inches (600 mm) O.C.
and provide minimum anchor units in the form of aluminum straps
1-1/4 inches (32 mm) wide by 1/8-inch (3 mm) thick by 4 inches
(100 mm) long.

2.7 Finishes

2.7.1 Comply with NAAMM’s “Metal Finishes Manual for Architectural and
Metal Products” for recommendations for applying and designating finishes.

2.7.2  Finish gratings, frames, and supports after assembly.
3 EXECUTION
3.1 Installation, General

3.1.1 Fastening to in-place construction: provide anchorage devices and fasteners
where necessary for securing gratings to in-place construction. Include
threaded fasteners for concrete inserts, through-bolts, lag bolts, and other
connectors.

3.1.2 Cutting, fitting, and placement: Perform cutting, drilling, and fitting
required for installing gratings. Set units accurately in location, alignment,
and elevation; measured from established lines and levels and free from
rack.

3.1.3 Provide temporary bracing or anchors in formwork for items that are to be
built into concrete.
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3.1.4 Fit exposed connections accurately together to form hairline joints. Weld
connections that are not to be left as exposed joints but cannot be shop
welded because of shipping size limitations.

3.1.5 Field welding: Comply with the following requirements:

3.1.5.1 Use materials and methods that minimize distortion and develop
strength and corrosion resistance of base metals.

3.1.5.2 Obtain fusion without undercut or overlap. Remove welding flux
immediately.

3.1.6 Corrosion protection: Coat concealed surfaces of aluminum that will come
into contact with grout, concrete, or dissimilar metals with a heavy coat of
bituminous paint.

3.2 Installing Metal Bar Gratings

3.2.1 General: Install gratings to comply with recommendations of referenced
metal bar grating standards that apply to grating types and bar sizes
indicated, including installation clearances and standard anchoring details.

3.2.2 Attach removable units to supporting members with type and size of clips
and fasteners as recommended by grating manufacturer for type of
installation conditions shown.

3.2.3 Attach nonremovable units to supporting members by welding where both
materials are the same; otherwise, fasten by bolting as indicated above.

End of Section
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1.1

1.2

1.3

1.4

Section 07531
EPDM Single Ply Membrane Roofing

GENERAL

Description: This section specifies EPDM single-ply membrane roofing systems
including the following:

1.1.1  Adhered sheet roofing.
Definitions

1.2.1  Roofing terminology: Refer to ASTM D 1079 for definition of terms
related to roofing work not otherwise defined in this section.

Performance requirements: Install sheet membrane roofing and base flashing that are
watertight; will not permit the passage of liquid water; and will withstand wind loads,
thermally induced movement, and exposure to weather without failure.

1.3.1  Material compatibility: Provide roofing materials that are compatible with
one another under conditions of service and application required, as
demonstrated by roofing system manufacturer based on testing and field
experience.

1.3.2  Roofing system design: Provide a roofing system that complies with
roofing system manufacturer's written design instructions and with the
following:

1.3.2.1 SPRI's wind design guide for adhered roofing systems.
Quality Assurance

1.4.1  Installer qualifications: Roofing installer shall have specialized in installing
roofing similar to that required for this project and shall be approved,
authorized, or licensed by the roofing system manufacturer to install
manufacturer's product. Roofing installer shall provide evidence that the
firm has been certified by the roofing material manufacturer and has
installed at least 5 similar projects within the past 5 years, including
references, to be considered qualified to provide these services.

1.4.2  Fire-test-response characteristics: Provide roofing materials with the fire-
test-response characteristics indicated as determined by testing identical
products per test method indicated below by UL, FM, or another testing and
inspecting agency acceptable to authorities having jurisdiction. Identify
materials with appropriate markings of applicable testing and inspecting
agency.

1.4.2.1 Exterior fire-test exposure: ASTME 108 Class A for
application and slopes indicated.
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1.4.3  Preliminary roofing conference: Before starting roof deck construction,
conduct conference at project site. Meet with the same participants and
review the same items listed for the preinstallation conference. In addition,
review status of submittals and coordination of work related to roof
construction. Notify participants at least 5 working days before conference.

1.4.4  Preinstallation conference: Before installing roofing system, conduct
conference at project site. Notify participants at least 5 working days
before conference.

1.4.4.1 Meet with Owner; WW Associates; testing and inspecting
agency representative; roofing installer; roofing system
manufacturer's representative; and installers whose work
interfaces with or affects roofing, including installers of roof
accessories and roof-mounted equipment.

1.44.2  Review methods and procedures related to roofing installation
and repair, including manufacturer's written instructions.

1.44.3 Examine deck substrate conditions and finishes for compliance
with requirements, including flatness and fastening.

1.44.4  Review loading limitations of deck during and after roofing.

1.4.4.5 Review flashings, special roofing details, roof drainage, roof
penetrations, equipment curbs, and condition of other
construction that will affect roofing.

1.44.6  Review governing regulations and requirements for insurance,
certificates, and inspection and testing, if applicable.

1.44.7  Review temporary protection requirements for roofing system
during and after installation.

1.44.8  Review roof observation and repair procedures after roofing
installation.

1.4.49  Document proceedings, including corrective measures or
actions required, and furnish copy of record to each participant.

1.5  Delivery, Storage, and Handling

1.5.1  Deliver roofing materials to project site in original containers with seals
unbroken and labeled with manufacturer's name, product brand name and
type, date of manufacture, and directions for storing and mixing with other
components.

1.5.2  Store liquid materials in their original undamaged containers in a clean, dry,
protected location and within the temperature range required by roofing
system manufacturer. Protect stored liquid material from direct sunlight.
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1.5.3

1.5.2.1 Discard and legally dispose of liquid material that cannot be
applied within its stated shelf life.

Handle and store roofing materials and place equipment in a manner to
avoid permanent deflection of deck.

1.6 Reference specifications and standards are referred to by abbreviation as follows:

1.6.1

1.6.2

1.6.3

1.6.4

American Society for Testing and Materials..........c.cccoceeverienennnen. ASTM
Factory Mutual Research Organization..........cccceeeveeeciieenciieesveeesiee e, FM
Single Ply Roofing INStItute ..........cccveeiiieriieniiiiiieiecieeieeeeeeee e SPRI
Underwriters Laboratories...........ceveeiieerieiiieenieeieerie e UL

1.7 Submittals: Provide the following in a timely manner in accordance with the
approved submittals schedule as specified in Section 01400 - General Requirements.

1.7.1

1.7.2

1.7.3

1.7.4

1.7.5

1.7.6

1.7.7

1.7.8

Roofing Product Data — Product data for each type of roofing product
specified. Include data substantiating that materials comply with
requirements.

Roofing Product Data — Product data and tapering plan demonstrating
positive drainage to roof drains.

Shop Drawings — Include plans, sections, and details of the following:
1.7.3.1 Base flashings and membrane terminations.

Samples for Verification — 12-by-12-inch (300-by-300-millimeters) square
of sheet roofing, of color specified, including t-shaped side and end lap
seam.

Installer Certificates — Signed by roofing system manufacturer certifying
that installer is approved, authorized, or licensed by manufacturer to install
specified roofing system.

Manufacturers Certificates — Signed by roofing manufacturer certifying that
the roofing system complies with requirements specified in the performance
requirements article. Upon request, submit evidence of meeting
requirements.

Qualification Data — For firms and persons specified in the quality
assurance article to demonstrate their capabilities and experience. Include
lists of completed projects with project names and addresses, names and
addresses of architects and owners, and other information specified.

Product Test Reports — Based on evaluation of tests performed by
manufacturer and witnessed by a qualified independent testing agency,
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indicate compliance of components of roofing system with requirements
based on comprehensive testing of current product compositions.

1.7.9  Research/Evaluation Reports — Evidence of roofing system's compliance
with building code in effect for project, from an international building code
acceptable to authorities having jurisdiction.

1.7.10 Maintenance Data — For roofing system to include in the maintenance
manuals.

1.7.11 Warranties — Sample copy of standard roofing system manufacturer's
warranty stating obligations, remedies, limitations, and exclusions of
warranty.

1.7.12 Inspection Report — Copy of roofing system manufacturer's inspection
report of completed roofing installation.

1.8 Project Conditions

1.8.1  Weather limitations: Proceed with roofing work only when existing and
forecasted weather conditions permit work to be installed in accordance
with manufacturers' written instructions and warranty requirements.

1.9 Warranty

1.9.1 Roofing and related base flashing shall be designs as described in the
manufacturer's latest manual to be compatible and eligible for
manufacturer's maximum guarantee period, appropriate for the slope and
substrate shown.

1.9.1.1 Furnish the owner with manufacturer's service agreement or
standard warranty for the particular roofing and flashings,
effective as of the date of acceptance. Include provision for
renewal at end of initial warranty where such option is offered
by the manufacturer.

1.9.1.2 Furnish the owner with a service affidavit, signed by the
Contractor, worded as follows:

The undersigned agree, for a period of 2 years following the
expiration of the initial 1-year warranty to inspect and make
immediate, emergency, temporary repair as required to stop
leaks or correct other defects in the roofing within 24 hours
notice by the owner, and to make permanent repair within 60
days, all without reference to cause or nature of such defects in
the roofing work.

Work required in this period will be at no cost to the owner with
the following exception. All work required because of acts of
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1.9.2

1.9.3

God, abuse, alterations, or failure of substrate or supporting
structure will be paid for promptly by the owner after permanent
repair (as indicated by the co-signing of this affidavit by the
owner).

The undersigned also agrees to inspect the roofing and flashing
semi-annually in the presence of the owner's authorized
representative; to report in writing any sign of damage,
deterioration, unusual wear, or weathering effects; and to
recommend maintenance work.

General warranty: The warranties specified in this article shall not deprive
the owner of other rights the owner may have under other provisions of the
contract documents and shall be in addition to, and run concurrent with,
other warranties made by the contractor under requirements of the contract
documents.

Standard roofing manufacturer's warranty: Submit a written warranty,
without monetary limitation, signed by roofing system manufacturer
agreeing to promptly repair leaks resulting from defects in materials or
workmanship for a warranty period of 20 years to WW Associates.

2 PRODUCTS

2.1 Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the work include, but are not limited to the
following:

2.1.1

EPDM sheet: Carlisle Syntec Systems; Carlisle Corp.

2.2 EPDM sheet: Uniform, flexible sheet formed from a terpolymer of ethylene-
propylene-diene, complying with ASTM D 4637, type 1, of the following grade,
class, thickness, backing, and exposed face color:

2.2.1

222

223

224

Grade and Class: Grade 1 or 2 and Class SR, scrim or fabric internal
reinforced.

Thickness: 60 mils (1.5 millimeters) nominal.
Backing: Manufacturer's recommended standard.

Exposed face color: Black.

2.3 Auxiliary materials

23.1

General: Furnish auxiliary materials recommended by roofing system
manufacturer for intended use and compatible with EPDM membrane
roofing.
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232

233

234

2.3.5

2.3.6

2.3.7

2.3.8

239

2.3.10

23.11

2.3.12

2.3.1.1 Furnish liquid-type auxiliary materials that meet voc limits of
authorities having jurisdiction.

Sheet flashing: 60-mil (1.5-millimeter) thick EPDM, uncured or cured,
according to application.

Bonding adhesive: Manufacturer's standard bonding adhesive.

Splice adhesive and cleaner: Single-component butyl splicing adhesive and
solvent-based splice cleaner.

Splice primer and tape: Manufacturer's standard synthetic rubber polymer
primer and 3-inch (75-millimeter) wide minimum, butyl splice tape with
release film.

Lap sealant: Manufacturer's standard single-component sealant.
Water cutoff mastic: Manufacturer's standard butyl mastic sealant.

Metal termination bars:  Manufacturer's standard aluminum bars,
approximately 1-inch (25-millimeters) wide, roll formed and prepunched.

Metal battens: Manufacturer's standard aluminum-zinc-alloy-coated or
zinc-coated steel sheet, approximately 1-inch (25-millimeters) wide by
0.05-inch (1.3-millimeters) thick, prepunched.

Fasteners: Factory-coated steel fasteners and metal or plastic plates
meeting corrosion-resistance provisions of FM 4470, designed for fastening
sheet to substrate, and acceptable to roofing system manufacturer.

Miscellaneous accessories: Provide pourable sealers, preformed cone and
vent sheet flashings, preformed inside and outside corner sheet flashings, t-
joint covers, in-seam sealants, termination reglets, and other accessories
recommended by roofing system manufacturer for intended use.

Roof Insulation

2.3.12.1  General: Provide preformed roof insulation boards that comply
with requirements and referenced standards, selected from
manufacturer’s standard sizes and of thicknesses indicated.

2.3.12.2  Polyisocyanurate Board Insulation: ASTM C 1289, Type 11,
Class 1, Grade 3 (25PSI), fiber-reinforced felt facer on both
major surfaces.
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3.1

3.2

2.3.12.3  Tapered Insulation: All roofs shall be sloped to drain. Provide
factory-tapered insulation boards fabricated to slope of 4-inch
per 12 inches.

2.3.12.4 Tapered Insulation Roofing Design: The Contractor shall
submit a detailed tapered insulation roofing design to
demonstrate how this will be accomplished per roof section.

EXECUTION

Examination

3.1.1

Contractor shall protect building, structures, mechanical equipment,
pavement and other facilities during construction.

3.1.2  Protect facilities from water damage during construction. Provide tarps and
covers for building roofs to prevent water damage.

3.1.3  Examine substrates, areas, and conditions under which roofing will be
applied, with installer present, for compliance with requirements.

3.1.4  Verify that roof openings and penetrations are in place and set and braced
and that roof drains are properly clamped into position.

3.1.5  Verify that wood nailers are in place and secured and match thicknesses of
insulation required.

3.1.6 Do not proceed with installation until unsatisfactory conditions have been
corrected.

3.1.7  Verify areas to be repaired on Clearwell #3, including holes, scratches and
seam failures.

3.1.8  Contractor shall install the tapered insulation and membrane in accordance
with manufactured instructions. Insulation shall be installed with adhesive.
Metal fabrication shall not be allowed.

Preparation

3.2.1 Clean substrate of dust, debris, and other substances detrimental to roofing
installation according to roofing system manufacturer's written instructions.
Remove sharp projections.

3.2.2  Protect potable water and other equipment with tarps and other masking
means that will keep contamination from entering water system.

3.2.3  Complete terminations and base flashings and provide temporary seals to

prevent water from entering completed sections of the roofing system at the
end of the workday or when rain is forecast. Remove and discard
temporary seals before beginning work on adjoining roofing. Contractor is
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responsible for ensuring the building and its contents are not damaged by
inclement weather.

33 Adhered Sheet Installation

3.3.1

332

3.33

334

335

3.3.6

Install appropriate insulation and sheet over area to receive roofing
according to roofing system manufacturer's written instructions. Unroll
sheet and allow to relax as recommended by product manufacturer.

Start installation of sheet in presence of roofing system manufacturer's
technical personnel.

Accurately align sheets and maintain uniform side and end laps of
minimum dimensions required by manufacturer. Stagger end laps.

Apply bonding adhesive to completely cover substrate and underside of
sheet at rate required by manufacturer and allow to partially dry. Do not
apply bonding adhesive to splice area of sheet.

Mechanically and adhesively fasten sheet securely at terminations and
perimeter of roofing.

Apply roofing sheet with side laps shingled with slope of roof deck where
possible.

34 Seam Installation

3.4.1

342

343

Clean both faces of splice areas, apply splicing cement, and firmly roll side
and end laps of overlapping sheets according to manufacturer's written
instructions to ensure a watertight seam installation. Apply lap sealant and
seal exposed edges of sheet terminations.

34.1.1 Apply a continuous bead of in-seam sealant before closing
splice if required by roofing system manufacturer.

Clean and prime both faces of splice areas, apply splice tape, and firmly roll

side and end laps of overlapping sheets according to manufacturer's written

instructions to ensure a watertight seam installation. Apply lap sealant and

seal exposed edges of sheet terminations.

Repair tears, voids, and lapped seams in roofing that does not meet
requirements.

3.5 Flashing Installation

3.5.1

Install sheet flashings and preformed flashing accessories and adhere to
substrates according to roofing system manufacturer's written instructions.
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3.5.2

3.53

3.54

3.55

3.5.6

Apply bonding adhesive to substrate and underside of flashing sheet at
required rate and allow to partially dry. Do not apply bonding adhesive to
seam area of flashing.

Flash penetrations and field-formed inside and outside corners with cured
or uncured sheet flashing as recommended by manufacturer.

Clean splice areas, apply splicing cement, and firmly roll side and end laps
of overlapping sheets according to manufacturer's written instructions to
ensure a watertight seam installation. Apply lap sealant and seal exposed
edges of sheet flashing terminations.

Terminate and seal top of sheet flashings.

Terminate and seal top of sheet flashings and mechanically anchor to
substrate through termination bars.

3.6  Field Quality Control

3.6.1

Final roof inspection: Arrange for roofing system manufacturer's technical
personnel to inspect roofing installation on completion and submit report to
WW Associates.

3.6.1.1  Notify WW Associates or Owner 5 days in advance of the date
and time of inspection.

3.7 Protecting and Cleaning

3.7.1

3.7.2

3.7.3

Protect sheet membrane roofing from damage and wear during remainder of
construction period. When remaining construction will not affect or
endanger roofing, inspect roofing for deterioration and damage, describing
its nature and extent in a written report, with copies to WW Associates and
owner.

Correct deficiencies in or remove roofing that does not comply with
requirements, repair substrates, reinstall roofing, and repair sheet flashings
to a condition free of damage and deterioration at the time of substantial
completion and according to warranty requirements.

Clean overspray and spillage from adjacent construction using cleaning
agents and procedures recommended by manufacturer of affected

construction.

End of Section
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1.1

1.2

1.3

2.1

2.2

Section 07720
Roof Accessories

GENERAL

Description: This section specifies prefabricated pipe flashing.

Reference specifications and standards are referred to by abbreviation as follows:

1.2.1 American Society for Testing and Materials ............cccceveeveriencnnnene ASTM

1.2.2  National Roofing Contractors ASSOCIAtioN ..........cccceevvereeveereeneennen. NRCA

Submittals: Provide the following in a timely manner in accordance with the

approved submittals schedule as specified in Section 01400 — General

Requirements.

1.3.1 Product data for each type of product specified, including manufacturer’s
detailed technical product data, installation instructions and
recommendations, and details of construction relative to materials,
dimensions of individual components, profiles, and finishes.

PRODUCTS

Manufacturers: Subject to compliance with requirements, manufacturers offering

products that may be incorporated in the work include, but are not limited to the

following:

2.1.1 Prefabricated pipe flashing:
2.1.1.1  The Pate Co.: Pipe Seal PPS-3.
2.1.1.2  Roof Products and Systems Corp.: Deckmate.

2.1.2 Prefabricated metal edge:

2.1.2.1 Carlisle metal edge system, .040 aluminum mill finish or equal.

2.1.3 Roof Expansion Joint Repair:

2.1.3.1 Sikadur Combiflex SG System.

Prefabricated Pipe flashing: Comply with loading and strength requirements as
indicated where units support other work.

2.2.1 Fabricate base of aluminum and sealed watertight to an EPDM flashing
riser.
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2.2.2 Provide base profile to fit roof slope and configuration.

2.2.3 Secure top of EPDM riser to pipe with stainless steel adjustable, non-
corrosive strap. Seal edge of EPDM at pipe with sealant as recommended
by pipe flashing manufacturer.

2.3 Prefabricated Metal Edge: Comply with all manufacturer and code requirements
to ensure that the total roofing system if fully warranted.

24  Roof Expansion Joint Repair: Provide all required materials to install per
manufacturer’s instructions and recommendations.

3 EXECUTION

3.1 Installation: Comply with manufacturer’s instructions and recommendations.
Coordinate with installation of roofing, as required, to ensure that each element of
the work performs properly and that combined elements are waterproof and
weathertight. Anchor units securely to supporting structural substrates, adequate
to withstand lateral and thermal stresses, as well as inward and outward loading
pressures.

3.1.1 Except as otherwise indicated, install roof accessory items according to
construction details of NRCA Roofing and Waterproofing Manual.

3.1.2 Isolation: Where metal surfaces of units are to be installed in contact with
incompatible metal or corrosive substrates, apply bituminous coating on

concealed metal surfaces, or provide other permanent separation.

3.1.3 Flange seals: Unless otherwise indicated, set flanges of accessory units in
a thick bed of roofing mastic or sealant to form a seal.

3.2 Cleaning and Protection: Clean exposed metal and plastic surfaces according to
manufacturer’s instructions. Touch up damaged metal coatings.

End of Section
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Section 08110
Commercial Hollow Metal Doors and Frames

1 GENERAL
1.1 Summary

1.1.1 This section includes commercial hollow metal products, including doors,
frames, and window assemblies as shown in the contract documents.

1.2 Products Provided Under This Section

1.2.1 Commercial hollow metal doors, swinging type, including fire rated doors as
indicated.

1.2.2 Commercial hollow metal frames.
1.3 Related Sections
1.3.1 Section 01400 — General Requirements
1.3.2  Section 08710 — Finish Hardware
1.3.3  Section 09990 — Painting
1.4 References

1.4.1 The publications listed in this section form a part of this specification to the
extent referenced. The publications are referenced in the text by basic
designation only.

1.4.1.1 ANSI/SDI A250.4-2018 Test Procedure and Acceptance Criteria
for Physical Endurance for Steel Doors, Frames and Hardware
Reinforcings

1.4.1.2 ANSI/SDI A250.10-2020, Standard Test Procedure and Acceptance
Criteria for Prime Painted Steel Surfaces for Steel Doors and
Frames

1.4.1.3 ANSI/NAAMM HMMA 801-12, Glossary of Terms for Hollow
Metal Doors and Frames

1.4.1.4 ANSI/NFPA 80, Fire Doors and Fire Windows

1.4.1.5 ANSI/NFPA 252, Standard Methods of Fire Tests of Door
Assemblies

1.4.1.6 ANSI/UL 10C-16, Positive Pressure Fire Tests of Door Assemblies,
with Revisions Through May 2021
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1.4.1.7 ANSI/UL 1784-2015, Air Leakage Tests of Door Assemblies, 4th
Edition

1.4.1.8 ASTM A 653/A 653/M-08, Specification for Steel Sheet, Zinc
Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by
the Hot-Dip Process

1.4.1.9 ASTM A 1008/A 1108M-21A, Specification for Steel, Sheet, Cold-
Rolled, Carbon, Structural, High Strength Low-Alloy, High
Strength Low-Alloy with Improved Formability, Solution
Hardened, and Bake Hardenable

1.4.1.10 ASTM A 1011/A 1011M-09, Specification for Steel, Sheet, and
Strip, Hot-Rolled, Carbon, Structural, High Strength Low-Alloy,
and High Strength Low-Alloy with Improved Formability

1.4.1.11 ASTM C 143/A 143M-15A, Test Method for Slump of Hydraulic-
Cement Concrete

1.4.1.12 NAAMM HMMA 802-07, Manufacturing of Hollow Metal Doors
and Frames

1.4.1.13 NAAMM HMMA 803-08, Steel Tables

1.4.1.14 NAAMM HMMA 810-09, Hollow Metal Doors

1.4.1.15 NAAMM HMMA 810 TNO1-03, Defining Undercuts

1.4.1.16 NAAMM HMMA 820-08 Hollow Metal Frames

1.4.1.17 NAAMM HMMA 820 TNO1-03, Grouting Hollow Metal Frames
1.4.1.18 NAAMM HMMA 820 TN02-03, Continuously Welded Frames

1.4.1.19 NAAMM HMMA 830-02, Hardware Selection for Hollow Metal
Doors and Frames

1.4.1.20 NAAMM HMMA 831-11, Recommended Hardware Locations for
Hollow Metal Doors and Frames

1.4.1.21 NAAMM HMMA 840-99, Guide Specifications for Receipt,
Storage, and Installation of Hollow Metal Doors and Frames

1.42 ANSI

American National Standards Institute, Inc.
25 W. 43" Street, 4™ Floor

New York, NY 10036

(212) 642-4900 www.ansi.org
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143 ASTM

ASTM International

100 Barr Harbor Drive

West Conshohocken, PA 19428-2959
(610) 832-9585 www.astm.org

144 NAAMM

National Association of Architectural Metal Manufacturers
800 Roosevelt Road

Building C, Suite 312

Glen Ellyn, IL 60137

(630) 942-6591 www.naamm.org

1.4.5 NFPA

National Fire Protection Association
1 Battery Park

P.O. Box 9101

Quincy, MA 02269

(800) 344-3555 www.nfpa.org

14.6 UL

Underwriters Laboratories, Inc.
333 Pfingsten Road
Northbrook, IL 60062

(847) 272-8800 www.ul.com

1.5 Testing and Performance
1.5.1 Physical Endurance for Steel Doors and Hardware Reinforcings

1.5.1.1 The test specimen shall be a 3-foot x 7-foot (914 mm x 1-3/4-inch
(44 mm) thick nominal size door, representative of the construction
and material to be provided.

1.5.1.2 The specimen shall be tested in accordance with the ANSI A250.4,
Cycle and Twist Test Procedure.

1.5.1.2.1 Cycle Test Acceptance Criteria: Doors specified with
0.053-inch (1.3 mm) and thicker face sheets shall be
tested to 4,000,000 cycles. Doors specified with 0.0420-
inch (1.0 mm) — 0.053-inch (1.3 mm) thick face sheets
shall be tested to 1,000,000 cycles Level (A).

1.5.1.2.2 Twist Test Acceptance Criteria: Maximum deflection
under 300 pound (136.1 kg) load.
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1.5.1.2.2.1 4,000,000 cycle-tested doors shall not
exceed 0.625-inch (15.8 mm) deflection
and maximum permanent deflection
shall not exceed 0.062 in. (1.5 mm).

1.5.1.2.2.2 1,000,000 cycle-tested doors shall not
exceed 1.25-inch (31.7 mm) deflection
and maximum permanent deflection
shall not exceed 0.125 (3.1 mm).

1.5.1.3 Test Reports or Certificates of Compliance shall include a
description of the test specimen, procedures used in testing, and
indicate compliance with the contract document specified
acceptance criteria.

1.5.2 Prime Paint Performance (ANSI A 250.10)

1.5.2.1 Sheet steel specimens, with the product manufacturer’s production
primer, replicating Finish ‘as shipped’, shall be tested in accordance
with ANSI A250.10.

1.5.2.2 Performance shall meet the Acceptance Criteria described in ANSI
A250.10.

1.5.2.3 Test Reports or Certificates of Compliance shall include a
description of the test specimens, procedures used in testing, and
indicate compliance with the contract document specified
acceptance criteria.

1.5.3 Labeled Fire-Rated Doors and Frame Product

1.5.3.1 Doors and frames provided for openings requiring fire protection
and temperature rise shall be listed and/or classified and bear the
label of a testing agency having a factory inspection service. The
product shall be tested in accordance with ANSI/NFPA 252 or
ANSI/UL 10C and constructed as listed or classified for labeling.
Fire and temperature rise ratings shall be as scheduled.

1.6 Quality Assurance
1.6.1 Manufacturer’s Qualifications

1.6.1.1 Manufacturer shall provide evidence of having personnel and plant
equipment capable of fabricating hollow metal door and frame
product of the types specified.

1.6.1.2 Manufacturer shall provide evidence of having a written quality
control system in place.
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1.6.2 Quality Criteria

1.6.2.1

1.6.2.2

1.7 Submittals

2

All doors and frame product shall meet the requirements of Section
1.5 of these specifications. Fabricate assemblies in strict accordance
with the approved submittal drawings.

Fabrication methods and product quality shall meet standards set by
the Hollow Metal Manufacturers Association, HMMA, a Division
of the National Association of Architectural Metal Manufacturers,
NAAMM, as set forth in the contract documents and NAAMM’S
HMMA 800 through 850 Series documents.

Submittal Drawings

Show dimensioned door and frame product elevations and sections.

Show listing of opening descriptions including locations, material
thicknesses, and anchors.

Show location and details of openings.

The Contractor responsible for coordination and installation of products
covered under this Section shall;

Verify and provide to the manufacturer, actual opening sizes and
site conditions by field measurements before fabrication. Submittal
drawings shall reflect measurements and conditions provided, and
product manufactured accordingly. Coordinate field measurements
with fabrication and construction schedules to avoid delay.

Verify that substrate conditions, whether existing or installed under
other Sections, are as detailed in contract drawings, and are
acceptable for product installation in accordance with the
manufacturer’s instructions.

Manufacturer shall not proceed with fabrication without receipt of approved
submittal drawings and approved hardware schedules.

The Contractor responsible for the coordination of procuring products
provided under this Section and Section 1.3 — Related Sections, shall comply
with the hollow metal manufacturer’s ordering instructions and lead time
requirements to avoid delays.

1.7.1
1.7.1.1
1.7.1.2
1.7.1.3
1.7.2
1.7.2.1
1.7.2.2
1.7.3
1.7.4
PRODUCTS

2.1 Hollow Metal Doors
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2.1.1 Materials
2.1.1.1 Steel

2.1.1.1.1 Doors: Face sheets shall be 0.053-inch (1.3 mm)
minimum thickness zinc-coated steel conforming to
ASTM A 653/A653M CS Type B, Coating Designation
A60 (ZF180) or G60 (Z180).

2.1.2 Construction

2.1.2.1 Doors shall be the types, sizes, and construction, in accordance with
the contract documents, and shall meet the performance
requirements of Section 1.5. Prior to shipment mark each door with
an identification number as shown on approved submittal drawings.

2.1.2.2 Door face sheets shall be joined at their vertical edges by a
continuous weld extending the full height of the door, with no
visible seams on their faces or vertical edges.

2.1.2.3 Minimum nominal door thickness shall be 1-3/4 in. (44 mm).
Doors shall be neat in appearance and free from warpage or buckle.
Edge bends shall be true and straight and of minimum radius for the
thickness of metal used.

2.1.2.4 Doors shall be stiffened by continuous vertically formed steel
sections which, upon assembly, shall span the full thickness of the
interior space between door faces. These stiffeners shall be 0.026
in. (0.6 mm) minimum thickness, spaced so that the vertical interior
webs shall be no more than 6 in. (152 mm) apart and securely
fastened to both face sheets by spot welds spaced a maximum of 5
in. (127 mm) o. c. vertically. Spaces between stiffeners shall be
filled with fiberglass or mineral rock wool batt-type material.

2.1.2.5 The top and bottom edges shall be closed with a continuous steel
channel, not less than 0.053 in. (1.3 mm) thickness, welded to both
face sheets.

2.1.2.6 Exterior doors shall be closed flush at the top edge. Where required
for attachment for weather-stripping, a flush steel closure channel
shall also be provided at the bottom edge. Openings shall be
provided in the bottom closure channel of exterior doors to permit
the escape of entrapped moisture.

2.1.2.7 Edge profiles shall be provided on both vertical edges of doors as
follows, unless hardware dictates otherwise:

2.1.2.7.1 Single acting doors - beveled 1/8 in. (3.1 mm) in 2 in.
(50.8 mm) profile.
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2.1.2.8

Hardware Reinforcements and Preparations

2.1.2.8.1 Doors shall be mortised, reinforced, drilled and tapped at
the factory for templated hardware only, in accordance
with the approved hardware schedule and templates
provided by the hardware supplier. Where surface
mounted hardware, anchor hinges, thrust pivots, pivot
reinforced hinges, or non-templated hardware apply,
doors shall be reinforced, with drilling and tapping done
in the field.

2.1.2.8.2 Minimum steel thickness for hardware reinforcements
shall be as follows:

2.1.2.8.2.1 Full mortise hinges
and pivots ....cceeeeeeeciieeiiene 0.167 in. (4.2 mm)

2.1.2.8.2.2 Lock fronts, strikes, concealed
holders, or surface mounted
ClOSEIS .evviiiiieeieeeeiee e, 0.093 in. (2.3 mm)

2.1.2.8.2.3 Internal Reinforcements for
other surface applied
hardware .......c..ccccveeneee. 0.67-inches (1.7 mm)

2.2 Hollow Metal Frames

2.2.1 Materials

2.2.1.1

2212

Frame product shall be manufactured from cold rolled steel
conforming to ASTM A1008/A 1008/M CS Type B, or hot-rolled,
pickled and oiled (HRPO) steel conforming to ASTM A 1011/A
1011M CS Type B.

Exterior Frame Product: Frame product shall be manufactured from
zinc coated steel conforming to ASTM A 653/A 653M CS Type B,
Coating Designation A60 (ZF180) or G60 (Z180). Profiles shall
be 0.053-inch (1.3 mm) minimum thickness in width.

2.2.2 Construction

2221

Frame product shall have integral stops and be welded units of the
sizes and types shown on approved submittal drawings. Frame
product shall be constructed in accordance with the contract
documents and meet the performance criteria specified in Section
1.5.1. Knock down frames are not acceptable. Frame product shall
be constructed in accordance with NAAMM HMMA 820 with
regard to joint designs and welding techniques. Prior to shipment

WW Associates Project No. 221028.00 08110/7



2222

2223

2224

2225

2.2.2.6

2227

mark frame product with an identification number as shown on
approved submittal drawings.

Finished work shall be neat in appearance, square, and free of
defects, warps and buckles. Pressed steel members shall be straight
and of uniform profile throughout their lengths.

Jamb, header, mullion and sill profiles shall be in accordance with
the Contract Documents and as shown on the approved submittal
drawings.

Corner joints shall have all contact edges closed tight with faces
mitered and stops either butted or mitered.

2.2.2.4.1 Welding

2.2.2.4.1.1 Perimeter face joints (flush or indented) shall
be continuously welded internally or
externally. Flush face joints shall be finished
smooth with seamless faces. Rabbets and
soffits shall be continuously welded internally.
The use of gussets or splice plates as a
substitute for welding shall not be acceptable.

2.2.2.4.1.2 Internal flush face joints shall be continuously
welded and finished smooth with seamless
faces.

2.2.24.1.3 Members at internal indented intersections
shall be securely welded to concealed
reinforcements, and have hairline face seams.

222414 All other intersection elements shall have
hairline seams.

Minimum height of stops shall be 0.625 in. (15.8 mm).

Each door opening shall be prepared for single stud, resilient door
silencers, three (3) per strike jamb for single door openings, except
on gasketed or weather stripped frame product. Silencers shall be
supplied.

Hardware Reinforcements and Preparations

2.2.2.7.1 Frame product shall be mortised, reinforced, drilled and
tapped at the factory for templated hardware only, in
accordance with the approved hardware schedule and
templates provided by the hardware supplier. Where
surface mounted hardware, anchor hinges, thrust pivots,
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pivot reinforced hinges, or non-templated hardware
apply, frame product shall be reinforced, with drilling
and tapping done in the field.

2.2.2.7.2 Minimum steel thickness of hardware reinforcing shall
be as follows:

2.2.2.7.2.1 Full mortised hinges and pivots ...... 0.167 in.x
1.25 in x 10 in. length (4.2 mm x 31.7 mm x 254
mm)

2.2.2.72.2 Strikes......... 0.093 in. (2.3 mm) or 0.053 in.
(1.3 mm) unitized reinforcement with
extruded tapped holes that provide equivalent
number of threads as 0.093 in. (2.3 mm)

222723 Flush bolts, closers, hold open arms, and other
surface applied hardware ....... 0.093 in. (2.3 mm)

2.2.2.8 Floor Anchors

2.2.2.8.1 For applications that do not permit the use of a floor
anchor, an additional jamb anchor shall be substituted at
a location not to exceed 8 in. (204 mm) from the base of
the jamb.

2.2.2.9 Jamb Anchors

2.2.2.9.1 Frame product shall be provided with anchorage
appropriate to frame and wall construction.

2.2.2.10 All door openings in frame product shall be provided with a
temporary steel spreader welded to the feet of the jambs or mullions
to serve as bracing during shipping and handling, and which shall
not be used for installation.

2.3 Manufacturing Tolerances
2.3.1 Manufacturing tolerances shall be maintained within the following limits:
2.3.1.1 Frame Product for Single Doors
2.3.1.1.1 Width, measured between rabbets at the head: nominal
opening width + 1/16 in. (+ 1.5 mm), - 1/32 in. (- 0.8

mm)

2.3.1.1.2 Height (total length of jamb rabbet): nominal opening
height + 1/16 in. (1.5 mm), — 1/32 in. (0.8 mm)
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2.3.1.1.3 Cross sectional profile dimensions (see Drawings):

2.3.1.1.3.1 Face ..ccooeeevveveeieeiieenee, + 1/32 in. (0.8 mm)
2.3.1.1.3.2 SO coeeeeeiieeeeeee e + 1/32 in. (0.8 mm)
2.3.1.1.3.3 Rabbet ......ccccevieririinne. + 1/32 in. (0.8 mm)
2.3.1.1.3.4 Depth .coovvveiieieee, + 1/16 in. (1.5 mm)
2.3.1.1.3.5 Throat ...c.cccoceevvevieneeennene +3/32 in (2.3 mm)
2.3.1.2 Doors
2.3.1.2.1 Tolerances for actual hollow metal door size are as
follows:
2.3.1.2.1.1 Width oo, + 3/64 in. (1.2 mm)
2.3.1.2.1.2 Height ....ccoevevreerierennne, + 3/64 in. (1.2 mm)
2.3.1.2.1.3 Thickness ......c.ccccuveueenee. + 1/16 in. (1.5 mm)
23.1.2.14 Edge Flatness ............. 1/16 in. (1.5 mm) maximum
23.1.2.1.5 Surface Flatness ............ 1/8 in (3.1 mm) maximum

2.3.1.3 Hardware

23.1.3.1 Cutouts Template dimensions ........... +0.015 in. (0.38 mm), - 0
2.3.1.3.2 Location......ccccceeeeveeeciieenieeeniee e + 1/32 in. (0.8 mm)
2.3.1.3.3 Between hinge centerlines.................. + 1/64 in (0.4 mm)

2.4 Hardware Locations

2.4.1 The location of hardware on doors and frame product shall be as listed
below. All dimensions, except the hinge locations, are referenced from the
floor as defined in Section 3.3.2.

2.4.1.1 Hinges

24.1.1.1 Top....5 in. (127 mm) from underside of frame rabbet at
door opening to top of hinge

2.4.1.1.2 Bottom......... 10 in. (254 mm) from floor to bottom of hinge
24.1.1.3 Intermediate......... centered between top and bottom hinges

2.4.1.2 Locks and latches...... 38 in. (965 mm) to centerline of knob or lever shaft
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2.5 Finish

2.5.1 After fabrication, all tool marks and surface imperfections shall be filled and
sanded as required to make face sheets, vertical edges and weld joints free
from irregularities and dressed smooth.

2.5.2 After appropriate metal preparation, exposed surfaces of doors and frames
shall receive a factory applied rust inhibitive primer which meets or exceeds
the performance requirements of Section 1.5.2.

2.5.3 Primer must be fully cured prior to shipment.
3 EXECUTION
3.1 Site Storage and Protection of Materials

3.1.1 Remove wraps or covers upon delivery at the building site and ensure that
any scratches or disfigurement caused by shipping or handling are promptly
cleaned and touched up with a rust inhibitive ‘Direct to Metal’ (DTM)
primer.

3.1.2 Ensure that materials are properly stored on planks or dunnage in a dry
location. Doors and frame product shall be stored in a vertical position,
spaced by blocking. Materials shall be covered to protect them from damage
but in such a manner as to permit air circulation.

3.2 Installation
3.2.1 The installer shall perform the following:

3.2.1.1 Prior to installation, the area of floor on which the frame product is
to be installed, and within the path of the door swing, shall be
checked for flatness.

3.2.1.2 Prior to installation, remove temporary spreaders. Doors and frame
product shall be checked for correct size, swing, and opening
number.

3.2.1.3 During the setting of frame product check and correct as necessary
for opening width, opening height, squareness, alignment, twist and
plumbness. Installation tolerances shall be maintained within the
following limits.

3.2.1.3.1 Opening Width......measured from rabbet to rabbet at top,
middle and bottom of frame + 1/16 in (1.5
mm), - 1/32 in (0.8 mm)

3.2.1.3.2 Opening Height....measured vertically between frame head
rabbet and top of floor or bottom of frame
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minus jamb extensions at each jamb and
across the head: + 1/16 in
(1.5 mm), — 1/32 in (0.8 mm)

3.2.1.3.3 Squareness............. measured at rabbet on a line from jamb,
perpendicular to frame head; not to exceed
1/16 in (1.5 mm)

32.1.34 Alignment.......... measured at jambs on a horizontal line
parallel to the plane of the face; not to
exceed 1/16 in (1.5 mm)

32.1.3.5 Twist....cevnnnnn.... measured at opposite face corners of jambs
on parallel lines perpendicular to the plane
of the door rabbet; not to exceed 1/16 in
(1.5 mm)

3.2.1.3.6 Plumbness.......... measured at the jambs on a perpendicular
line from the head to the floor; not to
exceed 1/16 in (1.5 mm)

3.2.1.4 Frame products are not intended or designed to act as forms for
grout or concrete. Grouting of hollow metal sections shall be done
in “lifts” or precautions shall be otherwise taken by the contractor
to ensure that frames are not deformed or damaged by the hydraulic
forces that occur during this process.

3.2.1.5 Hollow metal surfaces shall be kept free of grout, tar and/or other
bonding materials or sealers. Grout, tar, and/or bonding materials
or sealers shall be promptly cleaned off frame product and doors.

3.2.1.6 The installer shall finish and touch-up marks caused by spreader
removal.

3.2.1.7 Exposed hollow metal surfaces which have been scratched or
otherwise marred during installation, cleaning, and/or field welding,
shall promptly be finished smooth, cleaned, treated for maximum
paint adhesion and touched up with a rust inhibitive primer
comparable to and compatible with the shop applied primer and
finish paint specified in Section 09990 — Painting. All touch-up
primer and finish paint must be formulated for Direct to Metal
(DTM) application.

3.2.1.8 Proper door edge clearances must be maintained in accordance with
Section 3.3, except for special conditions otherwise noted. Where
necessary, metal hinge shims are permitted to maintain clearances.

3.2.1.9 Hardware shall be applied in accordance with hardware
manufacturer’s templates and instructions.
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3.2.1.10 Finish paint in accordance with Section 09990 — Painting.

3.2.1.11 Install door silencers.

3.2.1.12 Install door closers in accordance with manufacturer’s instructions.
3.3 Clearances

3.3.1 Edge clearance for swinging hollow metal doors shall be a minimum of 1/32
in (0.8 mm) in order to provide for the functional operation of the assembly
and shall not exceed the following:

3.3.1.1 Between doors and frame product at head and jambs .....3/16 in. (4.7 mm)

3.3.2 Floor clearance for swinging hollow metal doors shall not exceed the

following:

3.3.2.1 Atbottom of door where threshold in used........... 3/8 in. (9.5 mm) from
bottom of door to top
of threshold

3.4 Labeled fire doors and frame product shall be installed according with the terms of
their listings or ANSI/NFPA 80.

End of Section
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Section 08710
Finish Hardware

1 GENERAL

1.1 Related Documents: Drawings and general provisions of the Contract, including
General and Supplementary Conditions and Division 1 Specification Sections, apply to
this Section.

1.2 Summary

1.2.1 Furnish all labor, materials, equipment and appliances required for the complete
execution of Work as shown on Drawings and specified herein.

1.3 Related Requirements: The following sections contain requirements that relate to this
section.

1.3.1 Section 08110 — Commercial Hollow Metal Doors and Frames
1.4 Reference Specifications, Codes, and Standards

1.4.1 Without limiting the generality of these specifications, the Work shall conform
to the applicable requirements of the following documents:

1.4.1.1 ANSI/BHMA 156
1.5 Submittals

1.5.1 Inaccordance with the procedures and requirements set forth in Section 01400
— General Requirements, submit the following:

1.5.1.1 Manufacturer’s data for each item of hardware. Include installation
and maintenance instructions.

1.5.1.2  Furnish templates to fabricators of other work which is to receive
hardware.

1.5.1.3 Hardware schedule organized into "hardware sets," indicating
complete designation of every item required for each door or
opening. Furnish initial draft of schedule at the earliest possible date,
in order to facilitate the fabrication of other work (such as hollow
metal frames) which may be critical in the project construction
schedule. Furnish final draft of schedule after samples,
manufacturer's data sheets, coordination with shop drawings for other
work, delivery schedules and similar information has been completed
and accepted.

1.5.1.4 Prepare a keying schedule in consultation with the Owner.

1.6 Quality Assurance
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1.7

2.1

1.6.1 Provide materials, assemblies, equipment and services from a single source for
each category except that locksets, latchsets and cylinders must originate from
the same manufacturer.

1.6.2 Replace any item of finish hardware which cannot be installed or will not
function properly.

1.6.3 Provide hardware complying with NFPA 80 and UL labeled for fire rated
openings.

1.6.4 Furnish templates or information to door and frame manufacturer. Coordinate
between the manufacturers where two or more articles of hardware are to be
mounted on the same door. Verify all dimensions, new and existing.

1.6.5 Coordinate hardware with other work. Furnish hardware items of proper design
for use on doors and frames of the thicknesses, profile, swing, security and
similar requirements indicated, as necessary for proper installation and
function.

Delivery, Storage and Handling

1.7.1 Handle, store, distribute, protect and install hardware in accordance with
manufacturer's instructions or recommendations. Deliver packaged materials in
original containers with seals unbroken and labels intact.

1.7.2 Properly mark or label, so each piece of hardware is readily identifiable with
the approved hardware schedule. Tag each change key or otherwise identifying
the door of which its cylinder is intended. Where double cylinder functions are
used or where it is not obvious which is the key side of a door, appropriate
instructions shall be included with the lock and hardware schedule.

1.7.3 Provide secure storage area for hardware.
PRODUCTS

Materials and Fabrication

2.1.1 Hand of Door

2.1.1.1 Drawings show swing or hand of each door leaf (left, right, reverse
bevel, etc.). Furnish hardware for proper installation and operation of
door.

2.1.2 Manufacturer's Name Plate

2.1.2.1 Do not use manufacturer's products which have name or trade name
displayed in a visible location (omit removable nameplates), except in
conjunction with required UL labels.

2.1.3 Base Metals
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2.2

2.1.3.1 Produce hardware units of the basic metal and forming method
indicated, using manufacturer's non-corrosive metal alloy,
composition, temper and hardness but in no case of lesser quality
material than specified.

Fasteners

2.1.4.1 Manufacture hardware to conform to published templates, generally
prepared for machine screw installation. Do not provide hardware
which has been prepared for self tapping sheet metal screws, except
as specifically indicated.

2.1.4.2 Furnish stainless steel fasteners for installation with each hardware
item. Exposed finish (under any condition) to match hardware finish
or surfaces of adjacent work. Match the finish of adjacent work as
closely as possible, including surfaces to receive painted finish.

2.1.4.3 Provide fasteners which are compatible with unit fastened and the
substrate, and which will not cause corrosion of deterioration of
finish hardware, base material or fastener.

Tools for Maintenance

2.1.5.1 Furnish a complete set of specialized tools as needed for Owner's
continued adjustment, maintenance, removal and replacement of
builder’s hardware.

Hardware Finishes

2.1.6.1 Stainless steel, US32D unless otherwise noted.

2.1.6.2 Closers shall have a USP finish unless otherwise noted.
Field Checks

2.1.7.1 Make periodic checks during installation of finish hardware to
ascertain the correctness of the installation. After completion of the
work, certify in writing, that all items of finish hardware have been
installed, adjusted and are functioning in accordance with
Specification requirements.

Description of Products

2.2.1

Hinges

2.2.1.1 Stainless steel full mortise concealed oil impregnated ball bearing
type, five knuckle with non-rising pins for interior doors, and
non-removable and non-rising pins for exterior doors. Tips shall be
flat.
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2212

2213

22.14

2.2.2 Closers

2221

2222

2223

2224

2225

2226

2227

2228

2229

2.2.2.10

22211

22212

Sizes and weights of hinges:

2.2.1.2.1 Doors up to 36 inches — 4-1/2 inches regular weight.
2.2.1.2.2 Doors 36 inches to 40 inches — 5 inches regular weight.
2.2.1.2.3 Doors 40 inches to 48 inches — 5 inches heavy weight.

2.2.1.2.4 Fire Rated Doors up to 36 inches — 5 inches regular
weight.

Provide three hinges per door leaf up to and including 90 inches and
one additional hinge for each 30 inches of additional height.

Acceptable Manufacturers: Stanley Hardware, Hager Hardware, or
approved equal.

Cast iron case with seamless one-piece forged steel spring tub.
Heavy duty forged steel arm.

Non-sized fully adjustable from size 1-6.

Backcheck intensity and location valves.

Delayed action closing.

Full metal cover.

Mechanical hold open device, except at fire rated doors.

ANSI 156.4, Grade 1.

Conforms to ADA 5 1bf maximum door opening force requirement
for non-fire rated interior doors.

Provide mounting brackets, and fasteners required for proper
attachment.

Provide closers at fire rated doors.

Acceptable manufacturers: Corbin/Russwin, LCN, Norton, or
approved equal.

2.2.3 Flush Bolts

2231

2232

U.L. listed.

Forged brass construction, /2-inch diameter flattened bolt tip, 12-inch
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3.1

3.2

long rod.
2.2.3.3 Fit standard ANSI door preparation.

2.2.3.4 Acceptable manufacturers: Glynn-Johnson, H.B. Ives, Hager
Hardware, or approved equal.

2.2.4 Silencers
2.2.4.1 Rubber silencers: 3 for each single door and 2 for each double doors.
2.2.4.2  Acceptable manufacturers and products: (Hollow metal doors and

frames): Glynn-Johnson Models 64 or 65, Hager Hardware Models
308D or 307D, H.B. Ives Models 20 or 21, or approved equal.

EXECUTION

General

3.1.1 Templates
3.1.1.1 After the hardware schedule is approved furnish to the various

manufacturers, required blueprint templates for fabrication purposes.
Templates shall be made available not more than ten (10) days after
receipt of the approved hardware schedule.

3.1.2 Packaging and Marking
3.1.2.1 Ship hardware with proper non-corrosive fastenings for secure

application. Each package of hardware shall be legibly marked
indicating the part of the work for which it is intended. Markings
shall correspond with the item numbers shown on the approved
hardware schedule.

Installation

3.2.1 Install hardware in a manner which will eliminate cracks on surfaces.

3.2.2 Mount hardware units at heights recommended in "Recommended Locations
for Builders Hardware" by BHMA, except as otherwise indicated or required to
comply with governing regulations.

3.2.3 Install each hardware item in compliance with the manufacturer's instructions
and recommendations. Do not install surface-mounted items until finishes have
been completed on the substrate.

3.2.4 Set units level, plumb and true to line and location. Adjust and reinforce the
attachment substrate as is necessary for proper installation and operation.

3.2.5 Drill and countersink units which are not factory-prepared for anchorage
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fasteners. Space fasteners and anchors in accordance with factory standards.
3.3 Adjust and Clean

3.3.1 Adjust and check each operating item of hardware and each door to ensure
proper operation or function. Lubricate moving parts as recommended by
manufacturer. Replace units which cannot be adjusted to operate freely and
smoothly as intended for the application.

3.3.2 Final Adjustment

3.3.2.1 One week prior to acceptance or occupancy make a final check and
adjustment of all hardware items. Clean and relubricate operating
items as necessary to restore proper function and finish of hardware
and doors. Adjust door control devices and compensate for final
operation of heating and ventilating equipment.

3.3.3 Instruct Owner personnel in proper adjustment and maintenance of hardware
and hardware finishes, during the final adjustment of hardware.

3.4 Hardware Sets

3.4.1 The door hardware sets on the Drawings indicates functional and general
requirements. Items shall be quality and finish as specified. Hardware set
identification refers to set numbers indicated on the Drawings. Provide
hardware required to meet Code requirements. Consult Drawings for set
number required.

3.4.2 Hardware shall be as follows:
3.4.2.1 Hardware Sets

3.4.2.1.1 Applicable to interior single personnel doors:
Hinges
Passage
Door Closer with hold open

Silencers

End of Section
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Section 09900
Painting

1 GENERAL

1.1. Related Documents

1.1.1.

The General Conditions of the Construction Contract and Division 1, General
Requirements are a part of this section.

1.2. Description of Work

1.2.1.

1.2.2.

1.2.3.

1.2.4.

1.2.5.

1.2.6.

The extent of painting work is as indicated on the drawings and schedules, and
as herein specified.

The work includes the painting and finishing of all interior and exterior exposed
items and surfaces throughout the project, as indicated.

Surface preparation, priming and coats of paint specified are in addition to shop
priming and surface treatment specified under other sections of the work.

The work includes the field painting of concrete and masonry, exposed steel,
and primed metal surfaces of doors and door frames.

The term "paint" as used herein means all coating systems materials, which
includes primers, emulsions, enamels, stain, sealers and fillers, and other
applied materials whether used as prime, intermediate or finish coats.

Paint all exposed surfaces whether or not colors are designated in any
"schedule", except where the natural finish of the material is specifically noted
a surface not to be painted. Where items or surfaces are not specifically
mentioned, paint these the same as adjacent similar materials or areas. Colors
will be selected by the Project Engineer from standard colors available for the
materials systems specified.

1.3. Painting Not Included

1.3.1.

The following categories of work are not included as part of the field-applied
finish work, or are included in other sections of these specifications.

1.3.1.1. Shop Priming

1.3.1.1.1. Unless otherwise specified, shop priming of ferrous metal
items is included under the various sections for structural
steel, miscellaneous metal items, hollow metal work, and
similar items. Also, for such fabricated components as
shop-fabricated or factory-built mechanical and electrical
equipment or accessories.

1.3.1.2. Pre-finished Items
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1.3.1.2.1.

Unless otherwise indicated, do not include painting when
factory-finishing or installer-finishing is specified for such
items as (but not limited to) toilet enclosures, pre-finished
partition systems, acoustic materials, architectural
woodwork and casework, finished mechanical and
electrical equipment including light fixtures and
distribution cabinets, and equipment.

1.3.1.3. Concealed Surfaces

1.3.1.3.1.

Unless otherwise indicated, painting is not required on wall
or ceiling surfaces in concealed areas and generally
inaccessible areas, such as foundation spaces, furred areas,
pipe spaces, and duct shafts as applicable to this project.

1.3.1.4. Finished Metal Surfaces

1.3.1.4.1.

1.3.1.5. Operating

1.3.1.5.1.

1.3.1.5.2.

1.4. Product Handling

Metal surfaces of anodized aluminum, stainless steel,
chromium plate, copper, bronze and similar finished
materials will not require finish painting, unless otherwise
indicated.

Parts and Labels

Moving parts of operating units, mechanical and electrical
parts, such as valve and damper operators, linkages,
linkages, sensing devices, and motor and fan shafts will not
require finish painting unless otherwise indicated.

Do not paint over any code-required label, such as
Underwriter's Laboratories and Factory Mutual, or any
equipment identification, performance rating, name, or
nomenclature plates.

1.4.1. Deliver all materials to the job site in original, new and unopened packages and
containers bearing manufacturer's name and label.

1.4.2. Store materials in location approved by the Owner’s Representative.

1.4.3. Provide paint manufacturers printed label on each container with the following

information:

1.4.3.1. Name or title of material.

1.4.3.2. CSI Spec.

number, if applicable.

1.4.3.3. Manufacturer's stock number.
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1.4.3.4. Manufacturer's name.

1.4.3.5. Analysis of major pigment and vehicle constituents.

1.4.3.6. Thinning instructions.

1.4.3.7. Application instructions.

1.4.3.8. Color name and number.

1.4.3.9. Manufacturer’s recommended wet and dry film thickness in mils.
1.5. Job Conditions

1.5.1. Do not apply paint when the temperature of surfaces to be painted and the
surrounding air temperatures are below 50°F. or above 90°F., unless otherwise
permitted by the paint manufacturer's printed instructions.

1.5.2. Do not apply paint in snow, rain, fog or mist; or when the relative humidity
exceeds 85 percent; or to damp or wet surfaces. Painting may be continued
during inclement weather only if the areas and surfaces to be painted are
enclosed and heated within the temperature limits specified by the paint
manufacturer during application and drying periods.

1.6. Submittals
1.6.1. Manufacturer's Data

1.6.1.1. For information only, submit copies of manufacturer's technical
information, including paint label analysis and application instructions
for each material proposed for use. Transmit a copy of each
manufacturer's instructions to the paint applicator.

1.6.1.2. List each material and cross-reference to the specific paint and finish
system and application. Identify by manufacturer's catalog number
and general classifications.

1.6.2. Samples

1.6.2.1. Submit samples for Project Engineer's review of color and texture
only. Compliance with all other requirements is the exclusive
responsibility of the Contractor. Provide a listing of the material and
application for each coat of each finish sample.

1.7. Color Selection

1.7.1. Prior to beginning work; the Contractor will furnish sample color chips to the
Owner’s representative with a color schedule for surfaces requiring painting to
allow color selections by the Owner.
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1.7.2. Proprietary names used to designate colors or materials are not intended to
imply that products of the manufacturers are required to the exclusion of
equivalent products of other manufacturers.

1.8. Paint Coordination

1.8.1. Provide finish coats which are compatible with prime paints used. Review
other Sections of the Specifications in which prime coats are specified to ensure
compatibility of total coatings system. Upon request, furnish information on
characteristics of specified finish materials, to ensure compatible prime coats
are used. Provide barrier coats over incompatible primers or remove and
reprime as required. Notify Project Engineer in writing of anticipated problems
using specified coating systems with substrates specified to receive prime coats
in other sections.

2 PRODUCTS
2.1. Materials

2.1.1. Provide the best quality grade of the scheduled types of coatings regularly
manufactured by the acceptable paint manufacturers. Materials not displaying
the manufacturer's identification as a standard, best grade product will not be
acceptable.

2.1.2. Provide undercoat paint produced by the same manufacturer as the finish coats.
Use only thinners approved by the paint manufacturer, and use only within
recommended limits.

2.1.3. Provide paints of durable and washable quality. Use paint materials which will
withstand normal washing as required to remove pencil marks, ink, ordinary
soil, without showing discoloration, loss of gloss, staining, or other damage.

2.1.4. Products produced by the following manufacturers are acceptable alternates.

2.1.4.1. Pittsburgh Paints.
2.1.4.2. Carboline Company.
2.1.4.3. Sherwin-Williams Co.
2.1.4.4. Tnemec Company, Inc.
2.1.4.5. Porter Paints
2.1.4.6. Approved Equal.

3  EXECUTION

3.1. Inspection
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3.1.1. Examine the areas and conditions under which painting work is to be
performed. Notify the Contractor in writing of conditions detrimental to the
proper and timely completion of the work. Do not proceed with the work until
unsatisfactory conditions have been corrected.

3.1.2. Starting of painting work will be construed as acceptance of the surfaces within
any particular area.

3.1.3. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or
conditions otherwise detrimental to the formation of a durable paint film.

3.2. Surface Preparation
3.2.1. General

3.2.1.1. Perform all preparation and cleaning procedures in strict accordance
with the manufacturer's instructions and as herein specified, for each
particular substrate condition.

3.2.1.2. Remove all hardware, hardware accessories, machined surfaces,
plates, lighting fixtures, and similar items in place and not to be finish
painted, or provide surface-applied protection prior to surface
preparation and painting operations. Remove, if necessary, for the
complete painting of the items and adjacent surfaces. Following
completion of painting of each space or area, reinstall the removed
items.

3.2.1.3. Clean surfaces to be painted before applying paint or surface
treatments. Remove oil and grease prior to mechanical cleaning.
Program the cleaning and painting so that dust and other contaminants
from the cleaning process will not fall in wet, newly painted surfaces.

3.2.2. Previously-Painted Surfaces

3.2.2.1. Totally remove existing paint when: Surface is to be submerged in a
severe environment, paint is less than 75% intact, brittle, eroded or has
underfilm rusting.

3.2.2.2. Surfaces which are greater than 75% intact require removal of failed
paints and then spot primed. Spot priming is in addition to coats
specified.

3.2.2.3. Remove surface contamination such as oil, grease, loose paint, mill
scale, dirt, foreign matter, rust, mold, mildew, mortar, efflorescence,
and sealers.

3.2.2.4. Clean and dull glossy surfaces prior to painting in accordance with the
manufacturer's recommendations.
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3.2.2.5. Check existing paints for compatibility with new paint system. If
incompatible, totally remove existing paint system or apply a barrier
coat recommended by the paint manufacturer. Remove existing paints
of undetermined origin. Prepare a test patch of approximately 3
square feet over existing paint. Allow test patch to dry thoroughly and
test for adhesion. If proper adhesion is not achieved remove existing
paint and repaint.

3.2.3. Cementitious Materials

3.2.3.1. Prepare cementitious surfaces of concrete to be painted by removing
all efflorescence, chalk, dust, dirt, grease, oils, and by roughening as
required remove glaze, concrete hardeners and form release
compounds.

3.2.3.2. Determine the alkalinity and moisture content of the surfaces to be
painted by performing appropriate tests. If the surfaces are found to
be sufficiently alkaline to cause blistering and burning of the finish
paint, correct this condition before application of paint. Do not paint
over surfaces where the moisture content exceeds limits permitted by
the manufacturer's printed directions.

3.2.4. Ferrous Metals

3.2.4.1. Clean non-galvanized, ferrous surfaces that have not been shop-coated
ofall oil, grease, dirt, loose mill scale and other foreign substances by
solvent or mechanical cleaning, complying with SSPC
recommendations.

3.2.4.2. Touch-up all shop-applied prime coats which have damaged, or bare
areas, where required by other sections of the specifications. Wire
brush, solvent clean, and touch-up with the same primer as the shop
coat.

3.2.5. Oil and Grease
3.2.5.1. Remove by wiping clean with mineral spirits.
3.2.6. Mold or Mildew

3.2.6.1. Remove mold or mildew before painting. Scrub surface with stiff
brush and a solution of one quart of household bleach to three quarts
of water. Allow solution to remain on surface for 10 minutes then
thoroughly rinse with clean water. Allow to dry for 2 days before
painting.

3.2.7. Dirt and Other Foreign Matter
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3.2.7.1.

Remove with stiff bristle brush and blow clean with air pressure or
steam clean.

3.3. Mechanical and Electrical Work

3.4.

3.5.

3.3.1. Painting of piping: Uninsulated pipe as indicated shall be painted as follows:

3.3.1.1.

Paint shall be the same color as adjacent work or as specified herein.

3.3.2. Mechanical items to be painted include, but are not limited to, the following:

3.3.2.1.

3.3.2.2.

Piping, pipe hangers, and pipe support system.

Accessory items.

Materials Preparation

3.4.1. Mix and prepare painting materials in accordance with manufacturer's
directions.

3.4.2. Store materials not in actual use in tightly covered containers. Maintain
containers used in storage, mixing and application of paint in a clean condition,
free of foreign materials and residue.

3.4.3. Stir materials before application to produce a mixture of uniform density, and
stir as required during the application of the materials. Do not stir surface film
into the material. Remove the film and if necessary, strain the material before

using.

Application

3.5.1. General

3.5.1.1.

3.5.1.2.

3.5.1.3.

3.5.1.4.

Apply paint by brush, roller or spray in accordance with the
manufacturer's directions. Use brushes best suited for the type of
material being applied. Use rollers of carpet, velvet back, or high pile
sheep's wool as recommended by the paint manufacturer for material
and texture required. Spray paint uniformly with suitable equipment.

Provide a non-slip skid resistant surface on all floors.

The number of coats and paint film thickness required is the same
regardless of the application method. Do not apply succeeding coats
until the previous coat has completely dried. Sand between coat
applications with fine sandpaper, or rub surfaces with pumice stone
where required to produce an even, smooth surface in accordance with
the coating manufacturer's directions.

Apply additional coats when undercoats, stains, or other conditions

WW Associates Project No. 221028.00 09900/7



show through the final coat of paint, until the paint film is of uniform
finish, color and appearance.

3.5.1.5. "Exposed surfaces" shall mean areas visible when permanent or
built-in fixtures, convector covers, grilles, and other items are in place
in areas scheduled to be painted.

3.5.1.6. Paint surfaces behind movable equipment and furniture the same as
similar exposed surfaces. Paint surfaces behind permanently-fixed
equipment or furniture with prime coat only.

3.5.1.7. Paint the back sides of access panels, removable, or hinged covers to
match the exposed surfaces.

3.5.1.8. Finish doors on tops, bottoms, and side edges the same as the faces.
3.5.1.9. Sand lightly between each succeeding enamel or varnish coat.

3.5.1.10.Omit the first coat (primer) on metal surfaces which have been
shop-primed and touch-up painted.

3.5.2. Minimum Coating Thickness

3.5.2.1. Apply each material at not less than the manufacturer's recommended
spreading rate, to provide a total wet and dry film thickness of not less
than that indicated on the manufacturer's printed label.

3.5.3. Scheduled Painting

3.5.3.1. Apply the first-coat material to surfaces that have been cleaned,
pretreated or otherwise prepared for painting as soon as practicable
after preparation and before subsequent surface deterioration.

3.5.3.2. Allow sufficient time between successive coatings to permit proper
drying. Do not recoat until paint has dried to where it feels firm, does
not deform or feel sticky under moderate thumb pressure, and the
application of another coat of paint does not cause lifting or loss of
adhesion of the undercoat.

3.5.4. Prime Coats

3.5.4.1. Before application of finish coats, apply a prime coat to material
which is required to be painted or finished, and which has not been
prime coated.

3.5.4.2. Recoat primed and sealed walls where there is evidence of suction
spots or unsealed areas in first coat, to assure a finish coat with no
burn-through or other defects due to insufficient sealing.
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3.5.5. Pigmented (Opaque) Finishes

3.5.5.1. Completely cover to provide an opaque, smooth surface of uniform
finish, color, appearance, and coverage.

3.5.6. Brush Application

3.5.6.1. Brush-out and work all brush coats onto the surfaces in an even film.
Cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness,
or other surface imperfections will not be acceptable. Neatly draw all
glass lines.

3.5.6.2. Brush apply all primer or first coats, unless use of mechanical
applicators is permitted.

3.5.7. Mechanical Applications

3.5.7.1. Limitroller applications (generally) to interior wall finishes for second
and third coats. Apply each roller coat to provide the equivalent
hiding as brush-applied coats.

3.5.7.2. Confine spray application (generally) to metal framework, decking,
wire mesh and similar surfaces where hand brush work would be
inferior.

3.5.7.3. Wherever spray application is used, apply each coat to provide the
equivalent hiding of brush-applied coats. Do not double back with
spray equipment for the purpose of building up film thickness of 2
coats in one pass.

3.5.8. Completed Work

3.5.8.1. Match approved samples for color, texture and coverage. Remove,
refinish, or repaint work not in compliance with specified requirements.

3.5.9. Protection

3.5.9.1. Protect work of other trades, whether to be painted or not, against
damage by the painting and finishing work. Leave all such work
undamaged. Correct any damaged by cleaning, repairing or replacing,
and repainting, as acceptable to the Project Engineer.

3.5.9.2. Provide "Wet Paint" signs as required to protect newly painted
finishes. Remove temporary protective wrappings provided by others
for protection of their work after completion of painting operations.

3.5.10. Clean-up
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3.5.10.1.During the progress of the work, remove from the site all discarded
paint materials, rubbish, cans and rags at the end of each work day.

3.5.10.2.Upon completion of painting work, clean window glass and other
paint-spattered surfaces. Remove spattered paint by proper methods of
washing and scraping, using care not to scratch or otherwise damage
finished surfaces.

3.5.10.3. At the completion of work of other trades, touch-up and restore all
damaged or defaced painted surfaces.

3.6. Painting Schedule — Interior Surfaces
3.6.1. Ductile Iron Pipe

3.6.1.1. Surface Preparation: Perform in accordance with the coating system
manufacturer’s written recommendations.

3.6.1.2. Prime/Intermediate Coat: Tnemec Series N69 Hi-Build Epoxoline II
(polyamidoamine epoxy) at 4.0 to 6.0 mils dry film thickness (DFT),
or approved equal by a manufacturer specified herein.

3.6.1.3. Finish Coat:  Tnemec Series N69 Hi-Build Epoxoline II
(polyamidoamine epoxy) at 4.0 to 6.0 mils dry film thickness (DFT),
or approved equal by a manufacturer specified herein.

3.6.1.4. Total Thickness of New Coating System: 8.0 to 12.0 mils dry film
thickness (DFT).

3.6.2. Masonry and Concrete Walls

3.6.2.1. First Coat Apply one full coat Tnemec Series 130 EnviroFill at a rate
of 75-85 square feet per gallon.

3.6.2.2. Second Coat: Apply one full coat Tnemec Series 113 H.B. Tneme-
Tufcoat at a dry film thickness of 4.0 to 6.0 mils.

3.6.2.3. Third Coat: Apply one full coat Tnemec Series 113 H.B. Tneme-
Tufcoat at a dry film thickness of 4.0 to 6.0 mils.

3.7. Painting Schedule - Exterior Surfaces
3.7.1. Ductile Iron Pipe

3.7.1.1. Surface Preparation: Perform in accordance with the coating system
manufacturer’s written recommendations.

3.7.1.2. Prime Coat:  Tnemec Series N69 Hi-Build Epoxoline II
(polyamidoamine epoxy) at 3.0 to 5.0 mils dry film thickness (DFT),
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or approved equal by a manufacturer specified herein.

3.7.1.3. Intermediate Coat: Tnemec Series N69 Hi-Build Epoxoline II
(polyamidoamine epoxy) at 4.0 to 6.0 mils dry film thickness (DFT),
or approved equal by a manufacturer specified herein.

3.7.1.4. Finish Coat: Tnemec Series 73 Endura Shield (aliphatic acrylic
polyurethane) at 2.5 to 3.5 mils dry film thickness (DFT), or approved
equal by a manufacturer specified herein.

3.7.1.5. Total Thickness of New Coating System: 9.5 to 14.5 mils dry film
thickness (DFT).

3.7.2. Metal
3.7.2.1. Structural steel, steel metal fabrications, and steel pipe
3.7.2.1.1. Gloss finish/alkyd base:
3.7.2.1.2. Shop coat: Metal primer.
3.7.2.1.3. 2 coats (field coat): Industrial enamel.
3.8. Painting — Submerged Surfaces
3.8.1. Ductile Iron Pipe

3.8.1.1. Surface Preparation: Perform in accordance with the coating system
manufacturer’s written recommendations.

3.8.1.2. Prime Coat: Tnemec Series N69 Hi-Build Epoxoline II
(polyamidoamine epoxy) at 3.0 to 5.0 mils dry film thickness (DFT),
or approved equal by a manufacturer specified herein.

3.8.1.3. Intermediate Coat: Tnemec Series 46H-413 Hi-Build Tneme-Tar
(coal tar epoxy) at 7.0 to 10.0 mils dry film thickness (DFT), or
approved equal by a manufacturer specified herein.

3.8.1.4. Finish Coat: Tnemec Series 46H-413 Hi-Build Tneme-Tar (coal tar
epoxy) at 7.0 to 10.0 mils dry film thickness (DFT), or approved equal
by a manufacturer specified herein.

3.8.1.5. Total Thickness of New Coating System: 17.0 to 25.0 mils dry film
thickness (DFT).

3.8.2. Ferrous Metals

3.8.2.1. System No. 1 for continuously or intermittently submerged, potable or
non-potable use.
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3.8.2.1.1. Surface preparation: SSPC SP-10 — Near White Blast
Cleaning.

3.8.2.1.2. Prime Coat: Macropoxy 646 PW, 3.0 mils DFT.
3.8.2.1.3. Finish Coat: Macropoxy 646 PW, 5.0 mils DFT.
3.8.2.2. System No. 2 for exterior, non-submerged exposure.

3.8.2.2.1. Surface Preparation, unprimed surfaces: SSPC SP-6
Commercial Blast Cleaning.

3.8.2.2.2. Surface Preparation: SSPC SP-10 — Near White Blast
Cleaning.

3.8.2.2.3. Prime or Barrier Coat: Macropoxy 646 FC, 5.0 to 10 mils
DFT.

3.8.2.2.4. Intermediate Coat: Macropoxy 646 FC, 5.0 to 10 mils DFT.

3.8.2.2.5. Finish Coat: High Solids Polyurethane, 3.0 to 5.0 mils
DFT.

3.9. Shop Priming Systems — Ferrous Metals

3.9.1.

Shop prime ferrous metal products specified in other sections of the
specifications in accordance with the requirements set forth herein.

3.9.1.1. Normal exposure, submerged and non-submerged
3.9.1.1.1. Surface preparation: SSPC SP-10 new white blast cleaning

3.9.1.1.2. Shop prime: Macropoxy 646 FC, 5.0 to 10 mils DFT

3.10.Piping Color Code

3.10.1.

3.10.2.

Pipe colors shall be as selected by the Engineer. Exact shades shall be as
selected from the paint manufacturer’s standard colors. When main color
differs from the following, color code the pipe, full length, as follows.
Supplement color with color band, 1-inch wide, and placed on 18-inch centers,
on pipe scheduled to have contrasting band. Bands may be self-adhesive
plastic, manufactured for the purpose by Seton Nameplate Corporation, or
approved equal.

Above grade piping 1-inch in diameter and larger shall be labeled. Provide
labeling every 15 linear feet of pipe and spell out the pipe system. Labels shall
be either black for light colored piping or white for dark colored piping.
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3.10.3.

Codes shall be lettered legend, giving the name of the pipe contents. Arrows
shall be used to indicate direction of flow. Codes shall be applied close to
valves and adjacent to changes in direction, branches, and where pipes pass
through walls or floors, and at frequent intervals on straight pipe runs. The
lettering and arrows shall be of such color, size, and location to be clearly

visible and readable.

Description Color Code
Sanitary Sewer Green SAN
Force Main Light Green FM
Plant Flow/Bypass Green PF
Pump Suction White PS
Pump Discharge White PD
Sludge Dark Brown SL
Drain Dark Brown D
Supernatant/Decant Dark Brown SN/DC
Nonpotable Water Purple NPW
Potable Water Dark Blue PW

3.11.Field Quality Control

3.11.1. The Owner reserves the right to engage the services of an independent testing
laboratory to sample the paint and material being used. Samples of the material
on the project site shall be taken identified, sealed and certified in the presence
of the Contractor.

3.11.2. The testing laboratory shall perform appropriate tests for a variety of
characteristics as required by the Owner.

3.11.3. If the tests results show the material being used does not comply with the
specifications requirements, the contractor shall be directed to stop painting,
remove the non-complying material, pay for the testing, repaint the surfaces
coated with the rejected material, and remove rejected material from the
previously painted surfaces. An alternate, at the discretion of the Owner is to
apply an additional coat of material on all surfaces.

End of Section
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Section 11290
Sluice Gates and Weir Type Slide Gates

1 GENERAL

1.1 Quality Assurance: Sluice/slide gate equipment by RW Gate Company is specified as
the quality standard. Weir type slide gate equipment by RW Gate is specified as a
quality standard.

1.2 Submittals: Provide the following in a timely manner in accordance with the approved
submittals schedule as specified in Section 01400 — General Requirements.

1.2.1

Shop drawings of the following:

1.2.1.1  Submittals shall include, at a minimum, detailed custom drawings of
the gate assembly with dimensional and mounting information and a
listing of the materials of construction. General arrangement
drawings and cut sheets are not considered acceptable drawings.

1.2.1.2  Sluice/slide gates, operators, actuators, and wall thimbles.
Calculations shall be provided to confirm compliance with the safety
factors listed in AWWA C561 for all parts of the frame, anchorage
and slide including the portion of the slide that engage the frame. A
copy of the test results from the 25,000 cycle test confirming the
durability of the seal system shall be provided.

1.2.1.3  Weir gates and operators
1.2.1.4  Staff gauges

1.2.1.5 Gate shop test reports

1.3 Project Conditions

1.3.1

Electrical Motors, Controllers, Starters, and Disconnects: Furnish motors,
controllers, starters, and disconnects with their respective pieces of equipment.
Motors, controllers, starters, and disconnects shall conform to and shall have
electrical connections in accordance with the National Electrical Code.
Controllers and starters shall have a maximum of 120-volt control circuits, and
auxiliary contacts for use with the controls furnished.

2 PRODUCTS

2.1 Sluice/Slide Gates

2.1.1

2.1.2

Sluice gates and slide gates shall be as manufactured by RW Gate Company,
Rodney Hunt, Waterman Industries, Inc., Washington Aluminum Company, or
approved equal.

The gates shall be in compliance with the latest version of AWWA C561 as
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modified herein.

2.1.3 Leakage for sluice gates and slide gates shall be restricted to 0.05 gpm/ft or less
of the seal perimeter at the design seating head and the design unseating head.

2.1.4 The gate assemblies on sluice gates that are used to cover openings 60-inches
wide or less shall be designed for a minimum of 20-feet of seating head and
unseating head regardless of the design head. The operating mechanism shall be
designed for the design head.

2.1.5 All gates shall be shop inspected for proper operation prior to shipment.

2.1.6  Welds shall be performed by welders with ASME Section IX or AWS D1.6 IX
certification.

2.1.7 The gate manufacturer shall be ISO 9001 certified.
2.1.8 Materials of Construction

2.1.8.1 All stainless steel referenced in this specification shall be Type 304
unless otherwise indicated herein.

2.1.8.2  All welded stainless steel components shall be constructed of Type
304L stainless steel.

2.1.8.3 All structural stainless steel used in the construction of slides, frames
and wall thimbles shall have a minimum material thickness of Y-
inch.

2.1.8.4  All non-welded stainless steel components, excluding anchor bolts
and assembly bolts, shall be Type 304.

2.1.8.5 Anchor bolts and assembly bolts shall be Type 316 stainless steel.
2.1.9 Slide

2.1.9.1 The slide shall consist of a stainless steel plate that is reinforced with
stiffeners to withstand the specified head conditions. The slide shall
engage the frame a minimum of 1-inch on each side.

2.1.9.2  The slide shall be reinforced with plates or channel shaped members
to restrict deflection to 1/16-inch or less at the design head.

2.1.9.3 The stiffeners shall be welded to the slide plate in the horizontal and
vertical positions.

2.1.9.4 The portion of the slide that engages the frame shall have a minimum
thickness of Y2-inch.

2.1.9.5 A stem connector shall be welded to the slide as a means of
connecting the operating stem. The bottom portion of the stem shall
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be affixed to the stem connector with a minimum of two bolts.
2.1.10 Frame

2.1.10.1 The frame shall be constructed of stainless steel plate, with the guide
section formed into “C” shaped channel to house the seal, and shall
be reinforced to withstand the specified operating conditions.

2.1.10.2 The frame shall be a rigid, one-piece assembly with a flanged frame
arrangement.

2.1.10.3 Flat frames shall only be provided on gates with frames that will be
embedded in the concrete wall or mounted inside existing channels.

2.1.10.4 Flanged frame sections shall extend the length of the frame. The use
of angles as extensions from the guides to the yoke is not acceptable.
The portion of the frame where the anchor penetrates shall have a
minimum thickness of %2-inch.

2.1.10.5 The frame shall have a minimum weight of 13 pounds per foot.
2.1.10.6 Lifting lugs shall be provided on all frame styles.
2.1.11 Seals

2.1.11.1 The seal system shall consist of self-adjusting UHMWPE seals with a
rubber compression cord.

2.1.11.2 The UHMWPE seals shall be arranged to ensure that there is no
metal-to-metal contact between the slide and frame.

2.1.11.3 The compression cord shall be contained by the UHMWPE seal so
that it shall not be in contact with the slide.

2.1.11.4 Seal system shall be self-adjusting for the life of the gate. Adjustable
wedging devices such as wedges, wedge bars and pressure pads are
not acceptable.

2.1.11.5 Rubber seals such as J-bulb seals, P-seals and D-seals shall not be not
acceptable in lieu of UHMWPE seals.

2.1.11.6 The invert seal on upward opening gates shall use a compressible
EPDM rubber seal located on the bottom of the slide or in the invert
of the frame.

2.1.11.7 The invert seal shall be of a flush bottom arrangement.

2.1.11.8 The invert seal shall be mechanically fastened with stainless steel
bolts.

2.1.11.9 Invert seals attached solely by the use of adhesives shall not be not
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acceptable.

2.1.11.10 All seats and seals shall be secured with assembly bolts. All seals
shall be field removable and field replaceable without the need to
remove the gate frame from the wall.

2.1.11.11 The seal system shall have been shop tested with a 25,000 cycle
operating test in an abrasive environment to confirm the ability of the
seals to withstand the abrasive condition with negligible deterioration
and to confirm that the leakage restriction requirement is still
possible.

2.1.11.12 The shop test shall have been performed on a stainless steel sluice
gate and the test results shall have been certified by the manufacturer
in writing.

2.1.11.13 A copy of the shop test report shall be provided to the Engineer.
2.1.12 Operating Stem

2.1.12.1 The operating stem shall be of stainless steel and shall be designed to
transmit in compression at least 2 times the rated output of the
manual operating mechanism with an 80 lbs effort.

2.1.12.2 The stem shall have a slenderness ratio (L/r) less than 200.

2.1.12.3 The threaded portion of the stem shall have a minimum diameter of
1-1/2 inches.

2.1.12.4 The threads shall have machine rolled, full depth ACME threads with
a 16 Micro-inch finish or better.

2.1.12.5 Stub threads shall not be acceptable.
2.1.12.6 Stems provided in multiple pieces shall be provided with couplings.

2.1.12.7 Couplings shall be stainless steel and shall be internally threaded and
keyed or bored and bolted.

2.1.12.8 Stem guides shall be constructed of stainless steel with UHMWPE
bushings.

2.1.12.9 Gates shall be provided with a clear plastic stem cover.

2.1.12.10 The stem cover shall be lexan or butyrate and shall have a cap and
condensation vents.

2.1.12.11 Clear mylar indicating tape shall be provided for field application
after the gate has been installed and positioned.

2.1.12.12 Stop collars shall be provided to limit the downward travel on gates.
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2.1.12.13 Stop collars shall be bronze and shall be internally threaded and
provided with stainless steel set screws.

2.1.13 Operating Mechanism
2.1.13.1 Operating mechanisms shall be provided by the gate manufacturer.

2.1.13.2 Manual operators shall be yoke mounted on self-contained gates or
floorstand mounted as shown on the Drawings.

2.1.13.3 Manual operators shall be of the bevel gear type suitable for
operation with a portable operator.

2.1.13.4 Gear ratios shall be selected by the gate manufacturer to ensure that
the maximum operating effort is 25 pounds at the design head.

2.1.13.5 Minimum gear ratio shall be 2:1.

2.1.13.6 Gearboxes shall have a cast iron or ductile iron housing, a bronze lift
nut, steel gears and a stainless steel input shaft.

2.1.13.7 Ball or roller bearings shall support the lift nut and input shaft.
2.1.13.8 The housing shall be grease lubricated and permanently sealed.
2.1.13.9 Handwheel or cranks shall be provided.

2.1.13.10 Adaptor plats shall be utilized to attach the operating mechanism to
the yoke. Adaptor plates shall be stainless steel and shall have a
minimum thickness of %-inch.

2.1.14 Floorstands And Wall Brackets

2.1.14.1 Floorstands shall be mounted to the concrete, to a wall bracket, or on
the yoke of a self-contained gate.

2.1.14.2 All floorstands and wall brackets shall be fabricated from stainless
steel.

2.1.14.3 The base plate, adaptor plate and gussets shall be minimum %s-inch
thick.

2.1.15 Wall Thimbles
2.1.15.1 Wall thimbles shall be constructed of minimum Ys-inch thick plate
and shall be of the F-type configuration (unless otherwise
recommended by the manufacturer) of the same depth as the
thickness of the concrete wall unless otherwise indicated on the

Contract Drawings.

2.1.15.2 Wall thimbles shall be of stainless steel construction and provided by
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the same manufacturer as the sluice gates.

2.1.16 Anchorage

2.1.16.1 Anchor bolts and wall thimble studs shall be 316 stainless steel, fully
threaded and shall have a minimum diameter of }2-inch.

2.1.16.2 Anchor bolts shall be of the epoxy type.

2.1.17 Finish

2.1.17.1 All heat tint and slag from the welding process shall be acid
passivated or mechanically passivated through bead blasting in
accordance with ASTM A380. Grinding or buffing is not acceptable
in lieu of passivation.

2.1.17.2 All ferrous components shall be suitably prepared and then shop
coated with manufacturer’s standard primer and finish coat.

2.2 Self-Contained Weir Gate

2.2.1

222

223

224

Self-contained weir type slide gates shall be as manufactured by Rodney Hunt
Company, RW Gate Company, Waterman Industries, Inc., Washington
Aluminum Company, or approved equal. Gates shall be self-contained rising
stem weir type with the disc arranged to lower to open and with the guides
designed to either mount on the face of the concrete or be embedded in the
concrete as indicated in the gate schedule and on the drawings. All attaching
bolts and anchor bolts shall be stainless steel and shall be provided by the gate
manufacturer.

The guides shall be of stainless steel dual slot design. The primary slot shall
accept the plate of the disc and the secondary slot shall be sufficiently wide to
accept the reinforcing ribs of the disc. The guides shall be designed for
maximum rigidity, shall have a weight of not less than 3 pounds per foot, and
shall be provided with holes for anchor bolts every 18 inches. They shall
extend beneath the opening a sufficient amount to support the disc in the fully
down or open position. An aluminum angle shall be welded to the guides
across the invert of the opening and up both sides. A hollow bulb J-seal shall
be attached to this angle with stainless steel strips and attaching bolts. The seal
shall be arranged so that it shall deflect a minimum of 1/16-inch.

Where the guides extend above the operating floor, they shall be sufficiently
strong so that no further reinforcing shall be required. The yoke to support the
operating benchstand shall be formed by two angles welded at the top of the
guides to provide a one-piece rigid frame. The arrangement of the yoke shall
be such that the disc and stem can be removed without disconnecting the yoke.

The disc or sliding member shall be of aluminum plate reinforced with “U”
shaped aluminum extrusions welded to the plate not more than 16 inches apart.
The disc shall not deflect more than 1/360 of the span of the gate under the
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23

24

3.1

3.2

33

design head. Reinforcing ribs shall extend into the guides so that they overlap
the seating surface of the guides.

2.2.5 The operator shall be a handwheel operated benchstand type mounted on the
yoke of the gate. The benchstand shall be fully enclosed, equipped with roller
bearings above and below the operating nut and with a mechanical seal around
the operating nut. A mechanical seal shall be provided around the pinton shaft
where it extends from the hoist enclosure. The operating stem shall be Type
304 stainless steel.

2.2.6  The operator shall be marked to show opening direction. A clear, butyrate pipe
cover shall be provided above the stem. Mylar markings shall be attached to
the pipe cover and graduated in one-hundredths (0.01) of a foot to indicate weir
gate position.

Staff Gauges (Provide staff gauges for all weir gates)

2.3.1 The Contractor shall furnish and install FRP staff gauges, as manufactured by
Plasti-Fab, Inc., or approved equal.

2.3.2 FRP staff gauges shall be manufactured 6 inches wide. Gauge height shall be
measured from the top of the weir wall to the top of the concrete channel, as
indicated on the drawings. The material shall be fiberglass reinforced polyester
laminate with type set or computer-generated lines and numbers printed on a
resin compatible material and laminated into the gauge. Surface mounted or
painted markings are not acceptable. Background shall be white with black
numerals. The face of the gauge shall be a flat molded surface.

2.3.3 Numbers, lines, and lettering shall be in resin compatible, UV stabilization
black ink. Numbers shall be %4-inch high. The centerline and minor lines shall
be readily discernible for 12 feet away.

2.3.4 Gauges shall display markings graduated in 0.1-foot increments. Set “0 foot”
increment at the top of the weir wall at the locations indicated on the drawings.
Weir wall elevations are indicated on the drawings.

Shipping identification tags shall be attached to all equipment items according to the
tag number on the drawings.

EXECUTION

Install equipment as shown on the drawings and according to written instructions of the
manufacturer. Check equipment for satisfactory operation.

Non-shrink grout or a resilient gasket shall be applied by the Contractor between the
gate frame and the wall to ensure that there is no leakage around the gate.

Use sleeves where valve stem extensions or equipment parts pass through concrete or
masonry walls or slabs. Sleeves shall be either cast iron or Schedule 40 steel of
sufficient size to allow sealing around pipes and clearance for valve stems or
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equipment.

3.4 Gate Schedule: The following schedule lists sluice/slide gates, weir gates, and hand lift
stop plates included under this section.
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GATE
SCHEDULE
Gate Tag S-1 S-2 S-3 S-4 S-5 S-6 S-7 S-8 S-9 S-10 S-11
Number
Location Equalization | Equalization Mech. Mech. Mech. Mech. Headworks Primary Primary Primary Primary
Splitter Box | Splitter Box Screen Screen Screen Screen Facility Clarifier Clarifier Clarifier Clarifier
Chamber Chamber Chamber Chamber Splitter Splitter Splitter Splitter
Box Box Box Box
Type Self- Self- Self- Self- Self- Self- Weir Gate Weir Gate Weir Gate Self- Self-
Contained Contained Contained Contained Contained Contained Contained Contained
Sluice Gate Sluice Gate Slide Gate Slide Gate Slide Gate Slide Gate Sluice Gate | Sluice Gate
Material Stainless Stainless Stainless Stainless Stainless Stainless Stainless Stainless Stainless Stainless Stainless
Steel Steel Steel Steel Steel Steel Steel Steel Steel Steel Steel
IEffective Gate 2°-0” 2°-0” 4°-0” 4°-0” 4°-0” 4°-0” 4°-0" 4°-0” 4°-0” 2°-0” 2°-0”
Width Diameter Diameter Diameter Diameter
2Effective Gate 2’-0” 2°-0” 4°-0” 4°-0” 4°-0” 4°-0” 0'-6" 1’-4” 1’-4” 2°-0” 2°-0”
Height Diameter Diameter Diameter Diameter
347 Effective 9’-4” 9°-4” 7°-0” 7-0” 7-0” 7°-0” 7-0” 12°-0” 12°-0” 12°-0” 12°-0”
Guide Frame
Height
Guide Frame Mounted to Mounted to Embedded | Embedded | Embedded | Embedded | Mounted to | Mounted to | Mounted to | Mounted to | Mounted to
Type Face Face Face Face Face Face Face
Concrete Concrete Concrete Concrete Concrete Concrete Concrete
Wall w/ Wall w/ Wall Wall Wall Wall Wall
Wall Wall
Thimble Thimble
Closure Flush Flush Flush Flush Flush Flush Gate Stop Gate Stop Gate Stop Flush Flush
Bottom Bottom Bottom Bottom Bottom Bottom Angle Angle Angle Bottom Bottom
Operator Handwheel Handwheel | Handwheel | Handwheel | Handwheel | Handwheel | Handwheel | Handwheel | Handwheel | Handwheel | Handwheel
with with with with
Electric Electric Electric Electric
Actuator Actuator Actuator Actuator
Design Head 6’-4” 6’-4” 4°-0” 4°-0” 4°-0” 4°-0” 4°-0” 3’47 3’47 9°-0” 9°-0”
Additional - --- See Note 6 | See Note 6 | See Note 6 | See Note 6 | See Note 5 | See Note 5 | See Note 5 --- ---
Requirements

Effective gate width shall be the width of the opening, not including that portion of the gate in the guide frame side members.

2Effective gate height shall be the height of the gate above the finished channel bottom or above the top of the weir wall, not including that portion of the gate in the guide frame bottom member.

SEffective guide frame height for sluice gate shall be the height of the guide from above the finished channel bottom to the bottom of the handwheel, not including that portion of the gate embedded in the channel bottom.

“Effective guide frame height for weir gates shall be the height of the guide from the bottom of the frame to the bottom of the handwheel, not including that portion of the gate embedded in the channel bottom.

5See operating range for weir gate indicated on the drawings.

®Existing self-contained slide and gate. Remove and replace electric motor actuator. Provide new mounting baseplate adapters, new slide gate stem, stem covers, and other appurtenances as required to create a functional unit.

"Centerline of top of handwheel for sluice/slide and weir gates shall be 3 feet above the top of the structure.

End of Section
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Section 11300
Wastewater Pumping Equipment

1 GENERAL

1.1 System Description: Wastewater pumping equipment shall consist of, but not be
limited to, all work associated with the following equipment:

1.1.1 Drain Pump Station

1.1.1.1 Self-priming, suction-lift wastewater pumps and constant-speed
motors as shown on the Drawings.

1.2 Related Requirements: The following sections contain requirements that relate to
this section.

1.2.1 Section 13709 — Sequence of Operation
1.2.2  Section 13300 — Flow, Level, and Pressure Instruments

1.3 Reference Specifications where applicable to work under this section are referred to
by abbreviation as follows:

1.3.1 American National Standards Institute............ccceeceeeviienieniiinieniieeeen. ANSI
1.3.2 American Society for Testing and Materials..........c.ccceevevveenciieerneeennnen. ASTM
1.3.3 National Electrical Code.........ccccueiiiiiiiiiiiiiiiiieiieeiee e NEC
1.3.4 National Electrical Manufacturers Association............ccceeeeveerueerveennnens NEMA

1.4 Quality Assurance

1.4.1 The wastewater pumping equipment shall be provided as a package system
as specified, as indicated on the drawings, and as required to provide a
complete and proper installation ready for operation. The wastewater
pumping equipment shall be designed to pump raw domestic sanitary sewer
wastewater as specified.

1.4.2 The wastewater pumping equipment specified in this section shall be
furnished by one equipment supplier as an integrated design package. The
supplier shall provide all equipment and appurtenances and be responsible
for the complete and satisfactory operation of the entire integrated system.
The equipment supplier shall be the wastewater pumping equipment
manufacturer.

1.4.3 Each equipment supplier shall have unit responsibility for its equipment
startup. Provide services of experienced manufacturer-trained technicians for
one site visit for each set of pumps installed, consisting of a total of two 8-
hour working days on the site, to demonstrate satisfactory pump operation
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and to provide training and instruction of the Owner's personnel for
equipment operation.

1.44 Wastewater pumps shall be manufactured by the Gorman-Rupp Company.
Other manufacturer substitutions will not be allowed and will be considered
a non-responsive bid. The contract drawings and design of these pumps are
based on the Gorman-Rupp Company equipment as the design standard.
Contact information for the Gorman-Rupp company representative shall be
as follows:

1.4.4.1 The Gorman-Rupp Company600 S. Airport Road
Mansfield, OH 44901-1217
Telephone: (419) 755-1011
Internet: www.grpumps.com
Virginia Sales Representative: Tencarva Machinery Company
E-Mail Address: tthomas@tencarva.com

1.4.5 If wastewater pumping equipment other than the design standard is used, the
Contractor shall provide a similar arrangement and revise the dimensional
layout as necessary. Such revisions to the design must be certified by a
professional engineer, approved by the Engineer in the shop drawing phase
of construction, and shall be revised and constructed at no additional cost to
the Owner. Equipment supplied other than the design standard shall
conform to the paragraph entitled “Project Conditions” and all additional
requirements specified in this section.

1.5 Submittals: Provide the following in a timely manner in accordance with the
approved submittals schedule as specified in Section 01400 — General
Requirements.

1.5.1 Certified pump curves

1.5.2 Catalog cuts, shop drawings, dimensional data, and wiring diagrams for
equipment and accessories.

1.5.3 Pump operational test reports.
1.5.4 Instrumentation and controls data for the following:
1.5.4.1 Instrumentation and controls, including equipment, point-to-point
wiring diagrams, point-to-point instrumentation diagrams, and
sequence of operation.
1.5.4.2 Control panel
1.5.5 Spare Parts: Provide manufacturer’s recommended spare parts list. In

addition, provide a guaranteed price list for all spare parts, which will be
binding for 1-year following contract award on this project.
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1.5.6 Operation and Maintenance Manual: Submit one (1) electronic PDF copy
for review by the Engineer. Submit three (3) hard copies of the final
approved manual to the Owner.

1.5.6.1 The manuals’ identification shall be inscribed on the cover.

1.5.6.2 The manuals shall include the names, addresses, and telephone
numbers of the local representatives for each item of equipment and
each system.

1.5.6.3 The manuals shall have a table of contents and be assembled to
conform to the project manual table of contents with the tab sheets
placed before instructions covering the subject. Additionally, each
manual shall contain a comprehensive index of all manuals
submitted in accordance with this paragraph.

1.5.6.4 Manuals and specifications shall be furnished which provide full
and complete coverage of the following subjects:

1.5.6.4.1 Operational Requirement: This document shall
describe, in concise terms, all the functional and
operational requirements for the system.

1.5.6.4.2 Maintenance: Documentation of all user performed
maintenance on all system components, including
inspection, and periodic replacement of defective units.
This shall include calibration, maintenance, and repair
of all equipment, instrumentation, and controls, plus
diagnosis and repair or replacement of all system
hardware.

1.6 Project Conditions

1.6.1 Equipment furnished in accordance with this section shall be installed at the
location and in the space allocated on the contract drawings.

1.6.2 Pump manufacturers shall supply pumps as complete units, including
motors, drives, belts, couplings, base plates, guards, and all other required
accessories and appurtenances, to ensure compatibility and integrity of the
individual components, and provide the specified warranty for all
components. Assembly by the Contractor of pumps, motors, shafting,
couplings, and the like supplied by various independent manufacturers will
not be allowed.

1.6.3 Pump motors shall be sized such that the motor does not overload at any
point on the operating curve. Pumps and motors shall be designed to
perform with a reasonable service life when operated continuously or
intermittently. Motors shall be designed with a minimum service factor of
1.15.
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1.7

2.1

1.6.4

1.6.5

Electrical Motors, Controllers, Starters, and Disconnects: Furnish motors,
controllers, starters, and disconnects with their respective pieces of
equipment. Motors, controllers, starters, and disconnects shall conform to
and shall have electrical connections in accordance with the National
Electrical Code. Controllers and starters shall have a maximum of 120-volt
control circuits, and auxiliary contacts for use with the controls furnished.

Any structural, piping, electrical requirements, wiring, instrumentation and
controls, drawings, or other modifications required to accommodate
equipment offered shall be done at no additional cost to the Owner.

Manufacturer's Warranty

1.7.1

1.7.2

1.7.3

The pump manufacturer shall warrant all equipment to be of quality
construction, free of defects in material and workmanship. A written
warranty shall include specific details described below.

All other equipment, apparatus, and parts furnished shall be warranted for
sixty (60) months, excepting only those items that are normally consumed in
service, such as oils, grease, packing, gaskets, o-rings, etc. The pump
manufacturer shall be solely responsible for warranty of the pumping
equipment and all components.

Components failing to perform as specified by the Engineer, or as
represented by the manufacturer, or as proven defective in service during the
warranty period, shall be replaced, repaired, or satisfactorily modified by the
manufacturer.

PRODUCTS

Wastewater Pumps

2.1.1

System Description

2.1.1.1 Pumps shall be horizontal, self-priming sewage pumps, specifically
designed for pumping raw, unscreened domestic sanitary sewage.

2.1.1.2  Pumps Nos. 1 and 3: The Contractor shall provide a new Gorman-
Rupp T8 pump, motor, belts sheaves, and motor guard in the
configuration and location indicated on the contract drawings to
achieve the pump operating conditions specified herein.

2.1.1.3 Existing Pump No. 2: The existing Gorman-Rupp T6 pump and
motor shall be removed and reinstalled in left hand configuration at
the location indicated on the contract drawings. Provide new belt,
sheaves, and motor guard as required to achieve the pump operating
conditions specified herein. The Contractor shall verify the existing
impeller diameter, belt and sheave size, motor horsepower, motor
speed, and pump speed prior to removal.
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2.1.2 Size: Pumps shall have suction and discharge connections as indicated.
Discharge piping shall transition as indicated on the drawings.

2.1.3 Internal Passages: All openings, internal passages, and internal recirculation
ports shall be large enough to permit the passage of a sphere 3 inches in
diameter and any trash or stringy material which may pass through the
average house collection system.

2.1.4 Pump Performance: Each pump in the Drain Pump Station shall have the
necessary characteristics and be properly selected to perform under these
operating conditions:

2.1.4.1 Pump Nos. 1 and 3

2.14.1.1

2.14.1.2

2.14.1.3

2.14.14

2.14.1.5

2.14.1.6

Model (8-inch suction/8-inch discharge): TSA3S-B
Impeller size (inches): 14.75

Pump capacity (GPM): 1,600

Pump speed (RPM): 1,050

Total dynamic head (feet): 42

Motor horsepower: 30 HP

2.1.4.2 Existing Pump No. 2

2.14.2.1

2.1.4.2.2

2.1423

2.1.424

2.1.4.2.5

Model (6-inch suction/6-inch discharge): T6A3S-B
Impeller size (inches): 12.375

Pump capacity (GPM): 1,200

Pump speed (RPM): 1,150

Total dynamic head (feet): 38

2.1.4.2.6 Motor horsepower: 40 HP

2.1.4.3 Each pump shall be designed to retain adequate liquid in the pump
casing to insure unattended automatic repriming while operating at
its rated speed in a completely open system without suction check
valves and with a dry suction leg.

2.1.5 Pump casing: Casing shall be Class 30 cast iron with integral volute scroll.
Casing shall incorporate following features:

2.1.5.1 Mounting feet sized to prevent tipping or binding when pump is
completely disassembled for maintenance.
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2.1.5.2 Fill port coverplate, 3%2-inches in diameter, shall be opened after
loosening a hand nut/clamp bar assembly. In consideration for
safety, hand nut threads must provide slow release of pressure, and
the clamp bar shall be retained by detente lugs. A Teflon gasket
shall prevent adhesion of the fill port cover to the casing.

2.1.5.3 Casing drain plug shall be at least 1%-inches NPT to insure
complete and rapid draining.

2.1.5.4 Liquid volume and recirculation port design shall be consistent with
performance criteria specified herein.

2.1.6  Coverplate: Coverplate shall be Class 30 cast iron. Design must incorporate
following maintenance features:

2.1.6.1 Retained by hand nuts for complete access to pump interior.
Coverplate removal must provide ample clearance for removal of
stoppages, and allow service to the impeller, seal, wearplate or
check valve without removing suction or discharge piping.

2.1.6.2 A replaceable wearplate secured to the coverplate by weld studs
and nuts shall be AISI 1015 HRS.

2.1.6.3 In consideration for safety, a pressure relief valve shall be supplied
in the coverplate. Relief valve shall open at 75-200 psi.

2.1.6.4 Two o-rings of Buna-N material shall seal coverplate to pump
casing.

2.1.6.5 Pusher bolt capability to assist in removal of coverplate. Pusher bolt
threaded holes shall be sized to accept same retaining capscrews as
used in rotating assembly.

2.1.6.6 Easy-grip handle shall be mounted to face of coverplate.

2.1.7 Rotating Assembly: A rotating assembly, which includes impeller, shaft,
mechanical shaft seal, lip seals, bearings, sealplate and bearing housing,
must be removable as a single unit without disturbing the pump casing or
piping. Design shall incorporate following features:

2.1.7.1 Sealplate and bearing housing shall be Class 30 cast iron. Separate
oil filled cavities, vented to atmosphere, shall be provided for shaft
seal and bearings. Cavities must be cooled by the liquid pumped.
Three lip seals will prevent leakage of oil.

2.1.7.1.1  The bearing cavity shall have an oil level sight gauge
and fill plug check valve. The clear sight gauge shall
provide easy monitoring of the bearing cavity oil level
and condition of oil without removal of the fill plug
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check valve. The check valve shall vent the cavity but
prevent introduction of moist air to the bearings.

2.1.7.1.2  The seal cavity shall have an oil level sight gauge and
fill/vent plug. The clear sight gauge shall provide easy
monitoring of the seal cavity oil level and condition of
oil without removal of the fill/vent plug.

2.1.7.1.3 Double lip seal shall provide an atmospheric path
providing positive protection of bearings, with
capability for external drainage monitoring.

2.1.7.2 Impeller shall be ductile iron, two-vane, semi-open, non-clog, with
integral pump out vanes on the back shroud. Impeller shall thread
onto the pump shaft and be secured with a lockscrew and conical
washer.

2.1.7.3 Shaft shall be AISI 17-4 pH stainless steel.

2.1.7.4 Bearings shall be anti-friction ball type of proper size and design to
withstand all radial and thrust loads expected during normal
operation. Bearings shall be oil lubricated from a dedicated
reservoir. Pump designs using the same oil to lubricate the bearings
and shaft seal shall not be acceptable.

2.1.7.5 Shaft seal shall be oil lubricated mechanical type. The stationary
and rotating seal faces shall be tungsten titanium carbide alloy.
Each mating surface shall be lapped to within three light bands
flatness (35 millionths of an inch), as measured by an optical flat
under monochromatic light. The stationary seal seat shall be double
floating by virtue of a dual o-ring design; an external o-ring secures
the stationary seat to the sealplate, and an internal o-ring holds the
faces in alignment during periods of mechanical or hydraulic shock
(loads which cause shaft deflection, vibration, and axial/radial
movement). Elastomers shall be Viton. Cage and spring to be
stainless steel. Seal shall be oil lubricated from a dedicated
reservoir. The same oil shall not lubricate both shaft seal and shaft
bearings. Seal shall be warranted as specified herein.

2.1.7.6 Pusher bolt capability to assist in removal of rotating assembly.
Pusher bolt threaded holes shall be sized to accept same capscrews
as used for retaining rotating assembly.

2.1.8 Adjustment of the impeller face clearance (distance between impeller and
wearplate) shall be accomplished by external means.

2.1.8.1 Clearances shall be maintained by a four point external shimless
coverplate adjustment system, utilizing a four collar and four
adjusting screw design allowing for incremental adjustment of
clearances by hand as required. Each of the four points shall be
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lockable to prevent inadvertent clearance increases or decreases due
to equipment vibration or accidental operator contact. The four
point system also allows for equal clearance gaps at all points
between the impeller and wear plate. Requirement of realignment
of belts, couplings, etc., shall not be acceptable. Coverplate shall be
capable of being removed without disturbing clearance settings.
Clearance adjustment systems that utilize less than four points will
not be considered.

2.1.8.2 There shall be provisions for additional clearance adjustment in the
event that adjustment tolerances have been depleted from the
coverplate side of the pump. The removal of stainless steel shims
from the rotating assembly side of the pump shall allow for further
adjustment as described above

2.1.8.3 Clearance adjustment which requires movement of the shaft only,
thereby adversely affecting seal working length or impeller back
clearance, shall not be acceptable.

2.1.9 Suction check valve shall be molded Neoprene with integral steel and nylon
reinforcement. A blow-out center shall protect pump casing from hydraulic
shock or excessive pressure. Removal or installation of the check valve must
be accomplished through the coverplate opening, without disturbing the
suction piping. Sole function of check valve shall be to save energy by
eliminating need to reprime after each pumping cycle. Pumps requiring a
suction check valve to assist reprime will not be acceptable.

2.1.10 Spool flanges shall be one-piece Class 30 cast iron, fitted to suction and/or
discharge ports. Each spool shall have one 1%-inch NPT and one Yi-inch
NPT tapped hole with pipe plugs for mounting gauges or other equipment.

2.1.11 Gauge kit: Each pump shall be equipped with a glycerin-filled compound
gauge to monitor suction pressures, and a glycerin-filled pressure gauge to
monitor discharge pressures. Gauges shall be a minimum of 4 inches in
diameter and shall be graduated in feet water column. Rated accuracy shall
be 1% of full scale reading. Compound gauges shall be graduated -30 to
+30 feet water column minimum. Pressure gauges shall be graduated 0-140
feet water column minimum.

2.1.11.1 Gauges shall be mounted on a resilient panel and frame assembly
which shall be firmly secured to pumps or piping. Gauge
installations shall be complete with all hoses and fittings and shall
include a shutoff valve installed in each gauge inlet at the point of
connection to suction and discharge pipes.

2.1.12 Spare parts kit: Furnish each pump with the following minimum spare parts:
2.1.12.1 (1) Spare mechanical seal (complete) and all gaskets, seals, sleeves,
o-rings, and packings required to be replaced during replacement of

the seal.
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2.2 Motors

23

2.1.13

2.2.1

222

223

2.1.12.2 (1) Set of impeller clearance adjustment shims.
2.1.12.3 (1) Cover plate o-ring.

2.1.12.4 (1) Quart of seal lubricant.

Air release valves: Each pump shall be equipped with one automatic air
release valve, designed to permit the escape of air to the atmosphere during
initial priming or unattended repriming cycles. Upon completion of the
priming or repriming cycle, the valve shall close to prevent recirculation.
Valves shall provide visual indication of valve closure and shall operate
solely on discharge pressure. Valves that require connection to the suction
line shall not be acceptable.

2.1.13.1 All valve parts exposed to sewage shall be constructed of cast iron,
stainless steel, or similar corrosion resistant materials. Diaphragms,
if used, shall be of fabric-reinforced neoprene or similar inert
material.

2.1.13.2 A cleanout port, 3 inches in diameter, shall be provided for ease of
inspection, cleanout, and service.

2.1.13.3 Valves shall be field adjustable for varying discharge heads.

2.1.13.4 Flanged to flexible connection devices shall be provided for each
suction and discharge connection to relieve misalignment stresses.

The pump motors shall be horizontal, open drip proof (ODP), induction type,
with normal starting torque and low starting current characteristics, suitable
for operation with the existing 3 phase, 460 volt, 60 Hertz electrical service
at the project site. The motors shall not be overloaded at the design
condition or at any head on the characteristic pump operating curve as
specified.

Each motor shall be in current NEMA design with cast iron frame and
copper windings. Each motor shall have a 1.15 service factor with Class F
insulation.

Motors shall be tested in accordance with provisions of ANSI/IEEE
Standard 112.

Drive Transmission

2.3.1

Power shall be transmitted from motors to pumps by means of V-belt drive
assemblies. The drive assemblies shall be selected to establish proper pump
speed to meet the specified operating conditions.
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24

2.5

2.6

2.3.2 Each drive assembly shall have minimum of two V-belts. A single belt drive
will not be acceptable. Each V-belt drive assembly shall be selected on the
basis that adequate power will be transmitted from driver to pump.

2.3.3 Drive systems with a safety factor of less than 1.5 to 1.0 shall not be
considered sufficient for the service intended. Computation of safety factors
shall be based on performance data published by the drive manufacturer.

2.3.4 Each pump station shall be equipped with horizontal V-belts in the
configuration indicated on the drawings.

Belt Guards

2.4.1 Pump drive transmissions shall be enclosed on all sides in a guard
constructed of any one or combination of materials consisting of expanded,
perforated, of solid sheet metal, except that maximum perforated or
expanded openings shall not exceed 2-inch.

2.4.2 Guards shall be manufactured to permit complete removal from the pump
unit without interference with any unit component. Guards shall be securely
fastened to the unit base and rigidly braced to some fixed part.

2.4.3 All metal shall be free from burrs and sharp edges. Structural joints shall be
continuously welded. Panels may be riveted to frames with not more than 5-
inch spacing. Tack welds shall not exceed 4-inch spacing.

2.4.4 The guard shall be primed with a minimum of 1.5 mils of zinc-based
synthetic primer. A finish acrylic enamel coating with a minimum 1.5 mils
shall be applied in accordance with Section 3, Color Definitions of ANSI
253.1; Safety Color Code for Marking Physical Hazards.

Painting: Pumps, piping, and exposed steel framework shall be cleaned prior to
painting. Exposed surfaces to be coated with one coat gray W.R. non-lift primer and
one coat white acrylic alkyd W.R. enamel. Paint shall be low VOC, alkyd based,
high solids, semi-gloss white enamel for optimum illumination enhancement,
incorporating rust inhibitive additives. The finish coat shall be 1.0 to 1.2 mil dry
film thickness (minimum), resistant to oil mist exposure, solvent contact, and salt
spray. The factory finish shall allow for over-coating and touch up after final
installation.

Level Control System

2.6.1 Functional description: The level control system shall start and stop the
pump motors in response to changes in the wet well level, as set forth in this
section, and as indicated on the contract drawings. The level control system
shall use the existing SCADA panel to control the pumps and transmit status
alarms to the existing SCADA system.

2.6.2 Type: The level control system shall be an air bubbler type as specified in
Section 13300 — Flow, Level, and Pressure Instruments.
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2.7

3.1

2.6.3

2.6.4

Sequence of operation: The level instrument shall continuously monitor the
wet well level, permitting the operator to read wet well level at any time.
Upon operator selection of automatic operation, the level instrument shall
start the motor for one pump when the liquid level in the wet well rises to the
“Pump No. 1 On” level. When the liquid is lowered to the “Pumps Off”
level, the level instrument shall stop this pump. These actions shall
constitute one pumping cycle. Should the wet well level continue to rise, the
level instrument shall start the second pump when the liquid level reaches
the “Pump No. 2 On” level, and the third pump when the liquid level reaches
the “Pump No. 3 On” level, so that all pumps are operating. These levels
shall be adjustable as described below. Controls shall be set up to allow one
pump to start at any one time.

Automatic pump alternation: The level control system shall utilize the
alternator relays in the existing SCADA panel to select first one pump, then
the second pump, and then the third pump, to run as lead pump for a
pumping cycle. Alternation shall occur at the end of a pumping cycle.

Nameplates

2.7.1

2.7.2

2.7.3

Motor: List all data pertinent to proper installation of each motor and
identification of motor for maintenance and replacement parts, including as a
minimum:

2.7.1.1 Motor manufacturer’s serial or model number; horsepower; speed;
voltage; number of phases; hertz; service factor; time rating, and
manufacturer’s number of each bearing.

List all data pertinent to properly identify each pump for maintenance and
replacement of parts. Including as a minimum:

2.7.2.1 Model number, serial number, design conditions, pump speed,
manufacturer’s name and address, and other necessary data.

Shipping identification tags shall be attached to all equipment according to
the tag numbers shown on drawings.

EXECUTION

Factory tests shall be performed as specified below:

3.1.1

Motor: All motors shall receive a routine test including, but not limited to,
the following parameters:

3.1.1.1 No load current and speed at normal voltage and frequency.
3.1.1.2 Locked rotor current measurement at rated frequency.

3.1.1.3 High potential test.
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3.1.1.4 Bearing inspection.
3.2 Installation:

3.2.1 The Contractor shall install the equipment as specified herein, as shown on
the drawings, and according to the written instructions of the manufacturer.
Provide all necessary interconnections, services, and adjustments required
for a complete operating system.

3.2.2 Suction pipe connections shall be vacuum tight. Fasteners at all pipe
connections shall be tight. Install pipe with supports and thrust restraint to
prevent strain and vibration on pump station piping. Install and secure all
service lines (level control, air release valve or pump drain lines) as required
in wet well.

3.2.3 Check motor and control data plates for compatibility to site voltage. Install
and test the station ground prior to connecting line voltage to station control
panel.

3.2.4 Prior to applying electrical power to any motors or control equipment, check
all wiring for tight connection. Verify that protective devices (fuses and
circuit breakers) conform to project design documents. Manually operate
circuit breakers and switches to ensure operation without binding. Open all
circuit breakers and disconnects before connecting utility power. Verify line
voltage, phase sequence and ground before actual start-up.

3.3 Performance tests: The wastewater pump unit manufacturer’s experienced engineers
shall perform testing of the system as installed. During the tests, all manufacturer’s
integrated design equipment shall be tested under every condition of operation, and
all controls shall be tested to demonstrate performance of the required function. All
adjusting and balancing shall be completed to the satisfaction of the Engineer.
Warranty on adjustment of controls shall extend 1 year after the system is put into
operation. All defects in the work and equipment shall be corrected by the
Contractor and the manufacturer, respectively, at their own expense, and the test
repeated until proven satisfactory.

3.4 Startup: The pump startup shall be performed by the manufacturer’s technical
representative. The representative will inspect the completed installation. The
representative will calibrate and adjust instrumentation, correct or supervise
correction of defects or malfunctions, and instruct operating personnel in proper
operation and maintenance procedures. Follow the manufacturer’s recommended
startup procedures and demonstrate to the Owner that the equipment is performing
as specified in this section.

End of Section
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Section 11301
Sludge Pumping Equipment

1 GENERAL

1.1 System Description: Sludge pumping equipment shall consist of, but not be limited
to, all work associated with the following equipment:

1.1.1 Self-priming, positive displacement, progressive cavity sludge pumps and
variable frequency drives as shown on the Drawings for the following
applications:
1.1.1.1 Primary Clarifier Waste Sludge
1.1.1.2 Waste Septage
1.1.1.3 Centrifuge Feed

1.2 Related Requirements: The following sections contain requirements that relate to
this section.

1.2.1 Section 13709 — Sequence of Operation
1.2.2  Section 13300 — Flow, Level, and Pressure Instruments
1.2.3 Section 264820 — Variable Frequency Drives

1.3 Reference Specifications where applicable to work under this section are referred to
by abbreviation as follows:

1.3.1 American Gear Manufacturers ASSOCIAtION .........ccceveerrieereeenieeneennnen. AGMA
1.3.2 American National Standards Institute............ccceoeveeeiierieniienienieeeeee, ANSI
1.3.3  American Society for Testing and Materials..........c.ccceevevveerciieerveeennnen. ASTM
1.3.4 National Electrical Code.........ccccerieriiiiniiniiiiiienieeceseeeeee e NEC
1.3.5 National Electrical Manufacturers Association...........cccceevveerueeneeneeene NEMA

1.4 Quality Assurance

1.4.1 The sludge pumping equipment shall be provided as a package system as
specified, as indicated on the drawings, and as required to provide a
complete and proper installation ready for operation. The sludge pumping
equipment shall be designed to pump raw and aerobically digested primary
and waste activated sludge and raw septage as specified.

1.4.2 The sludge pumping equipment specified in this section shall be furnished
by one equipment supplier as an integrated design package. The supplier
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shall provide all equipment and appurtenances and be responsible for the
complete and satisfactory operation of the entire integrated system. The
equipment supplier shall be the sludge pumping equipment manufacturer.

1.4.3 Each equipment supplier shall have unit responsibility for its equipment
startup. Provide services of experienced manufacturer-trained technicians for
one site visit for each set of pumps installed, consisting of a total of three 8-
hour working days on the site, to demonstrate satisfactory pump operation
and to provide training and instruction of the Owner's personnel for
equipment operation.

1.4.4 Seepex shall be the design standard for the self-priming, positive
displacement, progressive cavity sludge pump assemblies. The drawings
and design of the pump assemblies are based on the design standard. Pump
assemblies as manufactured by Moyno Pumps or Netzsch shall be
considered approved equals.

1.4.5 If sludge pumping equipment other than the design standard is used, the
Contractor shall provide a similar arrangement and revise the dimensional
layout as necessary. Such revisions to the design must be certified by a
professional engineer, approved by the Engineer in the shop drawing phase
of construction, and shall be revised and constructed at no additional cost to
the Owner. Equipment supplied other than the design standard shall
conform to the paragraph entitled “Project Conditions” and all additional
requirements specified in this section.

1.5 Submittals: Provide the following in a timely manner in accordance with the
approved submittals schedule as specified in Section 01400 — General
Requirements.

1.5.1 Certified pump curves

1.5.2 Catalog cuts, shop drawings, dimensional data, and wiring diagrams for
equipment and accessories.

1.5.3 Pump operational test reports.
1.5.4 Instrumentation and controls data for the following:
1.5.4.1 Instrumentation and controls, including equipment, point-to-point
wiring diagrams, point-to-point instrumentation diagrams, and

sequence of operation.

1.5.5 Spare Parts: Provide manufacturer’s recommended spare parts list. In
addition, provide a guaranteed price list for all spare parts, which will be
binding for 1-year following contract award on this project.
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1.5.6 Operation and Maintenance Manual: Submit one (1) electronic PDF copy
for review by the Engineer. Submit three (3) hard copies of the final
approved manual to the Owner.

1.5.6.1 The manuals’ identification shall be inscribed on the cover.

1.5.6.2 The manuals shall include the names, addresses, and telephone
numbers of the local representatives for each item of equipment and
each system.

1.5.6.3 The manuals shall have a table of contents and be assembled to
conform to the project manual table of contents with the tab sheets
placed before instructions covering the subject. Additionally, each
manual shall contain a comprehensive index of all manuals
submitted in accordance with this paragraph.

1.5.6.4 Manuals and specifications shall be furnished which provide full
and complete coverage of the following subjects:

1.5.6.4.1 Operational Requirement: This document shall
describe, in concise terms, all the functional and
operational requirements for the system.

1.5.6.4.2 Maintenance: Documentation of all user performed
maintenance on all system components, including
inspection, and periodic replacement of defective units.
This shall include calibration, maintenance, and repair
of all equipment, instrumentation, and controls, plus
diagnosis and repair or replacement of all system
hardware.

1.6 Project Conditions

1.6.1 Equipment furnished in accordance with this section shall be installed at the
location and in the space allocated on the contract drawings.

1.6.2 Pump manufacturers shall supply pumps as complete units, including
motors, drives, belts, couplings, base plates, guards, and all other required
accessories and appurtenances, to ensure compatibility and integrity of the
individual components, and provide the specified warranty for all
components. Assembly by the Contractor of pumps, motors, shafting,
couplings, and the like supplied by various independent manufacturers will
not be allowed.

1.6.3 Pump motors shall be sized such that the motor does not overload at any
point on the operating curve. Pumps and motors shall be designed to
perform with a reasonable service life when operated continuously or
intermittently. Motors shall be designed with a minimum service factor of
1.15.
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1.7

2.1

1.6.4

1.6.5

Electrical Motors, Controllers, Starters, and Disconnects: Furnish motors,
controllers, starters, and disconnects with their respective pieces of
equipment. Motors, controllers, starters, and disconnects shall conform to
and shall have electrical connections in accordance with the National
Electrical Code. Controllers and starters shall have a maximum of 120-volt
control circuits, and auxiliary contacts for use with the controls furnished.

Any structural, piping, electrical requirements, wiring, instrumentation and
controls, drawings, or other modifications required to accommodate
equipment offered shall be done at no additional cost to the Owner.

Manufacturer's Warranty

1.7.1

1.7.2

Each unit shall be warranted to be free from defects in materials and
workmanship for a period of twelve months after substantial completion.
The warranty shall cover all repairs for all systems furnished by the
manufacturer. Manufacturer shall repair or replace, at its option, any such
equipment found to be defective, provided written notice of the alleged
defect is received within twelve months after substantial completion.

Components failing to perform as specified by the Engineer, or as
represented by the manufacturer, or as proven defective in service during the
warranty period, shall be replaced, repaired, or satisfactorily modified by the
manufacturer.

PRODUCTS

Sludge Pumps

2.1.1

Description: Pumps shall be horizontal, self-priming, positive displacement,
progressive cavity sludge pumps, specifically designed for pumping raw and
aerobically digested primary and waste activated sludge with an estimated
solids concentration of 2-5% and raw septage with an estimated solids
concentration of 5-10%.

Size: Pumps shall have suction and discharge connections as indicated.
Discharge piping shall transition as indicated on the drawings.

Pump Performance: Each pump shall have the necessary characteristics and
be properly selected to perform under these operating conditions:

2.1.3.1 Primary Clarifier Waste Sludge Pumps
2.1.3.1.1  Pump Quantity: As indicated on the contract drawings.
2.1.3.1.2  Model: Seepex Model BN 35-6L/A1-C1-L8-FO-GA

2.1.3.1.3 Minimum Condition: 50 GPM at 21-psi discharge
pressure and 112 RPM pump speed
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2.13.1.4

2.13.1.5

2.13.1.6

Normal Design Condition: 88 GPM at 21-psi discharge
pressure and 197 RPM pump speed

Maximum Condition: 120 GPM at 21-psi discharge
pressure and 268 RPM pump speed

Maximum Motor Horsepower: 10 HP, non-overloading
across entire pump performance curve

2.1.3.2 Waste Septage Pumps

2.1.3.2.1

2.13.2.2

2.13.23

21324

2.1.3.2.5

2.1.3.2.6

Pump Quantity: As indicated on the contract drawings.
Model: Seepex Model BN 35-6L/A1-C1-L8-FO0-GA

Minimum Condition: 60 GPM at 18-psi discharge
pressure and 112 RPM pump speed

Normal Design Condition: 120 GPM at 18-psi
discharge pressure and 223 RPM pump speed

Maximum Condition: 150 GPM at 18-psi discharge
pressure and 268 RPM pump speed

Maximum Motor Horsepower: 15 HP, non-overloading
across entire pump performance curve

2.1.3.3 Centrifuge Feed Pumps

2.13.3.1

21332

2.13.33

2.1334

2.13.35

Pump Quantity: As indicated on the contract drawings.
Model: Seepex Model BN 35-6L/A1-C1-L8-FO-GA

Minimum Condition: 44 GPM at 28-psi discharge
pressure and 90 RPM pump speed

Normal Design Condition: 88 GPM at 28-psi discharge
pressure and 146 RPM pump speed

Maximum Condition: 110 GPM at 28-psi discharge
pressure and 224 RPM pump speed

2.1.3.3.6 Maximum Motor Horsepower: 10 HP, non-overloading

2.1.4 Rotor and Stator

across entire pump performance curve

2.1.4.1 Each pump shall be a one-stage design employing a convoluted
rotor operating in a similarly convoluted stator. The convolutions
shall be configured to form a cavity between the rotor and stator,
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which shall progress from the pump's inlet to discharge port with
the operation of the rotor. The fit between the rotor and stator at the
point of contact shall compress the stator material sufficiently to
form a seal and to prevent leakage from the discharge back to the
inlet end of the pumping chamber.

2.1.42 The stator shall be molded with a seal integral to the stator
elastomer preventing the metal stator tube and the bonding agent
from the elastomer from contacting the pumped liquid. Gaskets or
"O" rings may not be used to form this seal. Stators for sludge
pumps shall have Buna elastomer.

2.1.4.3 The sludge pump rotors shall be constructed of Alloy Steel (Type
316 stainless steel). The sludge pump rotors shall have a chromium
nitride coating (Duktil) with a hardness of 1250 Vickers and a
minimum thickness of 0.0108-inch. Hard chrome plating or ceramic
coatings shall not be acceptable due to the ease at which this
coating will crack and the lack of diffusion into the rotor base
metal.

2.1.5 Rotor and Drive Train

2.1.5.1 Each pump rotor shall be driven through a positively sealed and
lubricated pin joint. The pin joint shall have replaceable bushings,
constructed of air-hardened tool steel of 57-60 HRc, in the rotor
head and coupling rod. The pin shall be constructed of high-speed
steel, air hardened to 60-65 HRc. The joint shall be grease
lubricated with a high temperature (450°F), PTFE filled synthetic
grease, covered with BUNA-N sleeve and positively sealed with
hose clamps constructed of Type 304 stainless steel. A stainless-
steel shell shall cover the rotor side universal joint assembly to
protect the elastomer sleeve from being damaged by tramp metals
or glass. The universal joints shall carry a separate warranty of
10,000 operating hours. This warranty shall be unconditional in
regards to damage or wear.

2.1.6 Casing

2.1.6.1 An ANSI B16.5 150-pound flanged connection shall be provided at
both the inlet and discharge ports. The suction and discharge
casings shall each be provided with a %-inch (or larger) tap to
permit installation of pressure instruments.

2.1.7 Bearings

2.1.7.1 Each pump shall be provided with oil lubricated thrust and radial
bearings, located in the gearmotor, designed for all loads imposed
by the specified service.
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2.1.8 Shaft Sealing

2.1.8.1 Shaft shall be sealed using a single internal mechanical seal. The
shaft shall be solid through the sealing area, but of a two-part
design which allows the rotating unit to be removed from the pump
without disassembly of the gearmotor bearings. Seal materials shall
be solid silicon carbide faces with Type 316 stainless steel metal
parts and Viton (EPDM) elastomers.

2.1.9 Motor and Drive Unit

2.1.9.1 Gear motors or gear reducers shall be designed in accordance with
AGMA 6019-E (Class II). Unless otherwise noted, motors shall be
energy-efficient, inverter-duty, TEFC motors.

2.1.9.2 Sludge pumps shall require adjustable speed drives (ASDs) in
accordance with Section 264820 — Variable Frequency Drives. For
ASD-driven units, the pump supplier shall be responsible for the
provision of the fixed reduction between the motor and pump. The
reduction ratio shall be that required to operate the pump at its
maximum operating speed when the motor is operating at its
nominal rated full speed as specified herein. ASD-driven units may
be operated at up to 90 Hertz at the maximum speed.

2.1.10 Accessories
2.1.10.1 Run Dry Protection

2.1.10.1.1 The stator shall be fitted with a sensor sleeve and
thermistor sensor. A controller shall also be provided
and shall be installed by the Contractor in the motor
control center. The controller shall monitor the stator
temperature and activate a shutdown and alarm
sequence if the stator temperature reaches the
adjustable limit on the controller. The controller shall
include a manual local and remote reset function. Input
to the controller shall be 115 VAC, 60 Hertz.

2.1.10.2 Over Pressure Protection

2.1.10.2.1 Each pump unit shall be supplied with a silicone-filled
isolation ring with a dual mounted gauge and single
point pressure switch. The pressure ranges for the
switch and gauge shall be selected specifically for each
specified service. The isolation ring shall be mounted
between ANSI flanges, be sized according to the
discharge pipe as shown on the contract drawings, and
be constructed with a carbon steel body and fittings
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2.2

with a BUNA-N sleeve. The switch shall be SPDT,
NEMA 4.

2.1.11 Spare parts kit: Furnish one set of special tools to service the pumps, as well
as the following minimum spare parts for each pump:

2.1.11.1 (1) Stator assembly with TSE sensor sleeve
2.1.11.2 (1) Rotor
2.1.11.3 (1) Set of universal joint assemblies

Painting: Pumps, piping, and exposed steel framework shall be cleaned prior to
painting. Exposed surfaces to be coated with one coat gray W.R. non-lift primer and
one coat white acrylic alkyd W.R. enamel. Paint shall be low VOC, alkyd based,
high solids, semi-gloss white enamel for optimum illumination enhancement,
incorporating rust inhibitive additives. The finish coat shall be 1.0 to 1.2 mil dry
film thickness (minimum), resistant to oil mist exposure, solvent contact, and salt
spray. The factory finish shall allow for over-coating and touch up after final
installation.

2.3 Nameplates

3.1

2.3.1 Motor: List all data pertinent to proper installation of each motor and
identification of motor for maintenance and replacement parts, including as a
minimum:

2.3.1.1 Motor manufacturer’s serial or model number; horsepower; speed;
voltage; number of phases; hertz; service factor; time rating, and
manufacturer’s number of each bearing.

2.3.2 List all data pertinent to properly identify each pump for maintenance and

replacement of parts. Including as a minimum:

2.3.2.1 Model number, serial number, design conditions, pump speed,
manufacturer’s name and address, and other necessary data.

2.3.3 Shipping identification tags shall be attached to all equipment according to
the tag numbers shown on drawings.

EXECUTION
Factory tests shall be performed as specified below:

3.1.1 Motor: All motors shall receive a routine test including, but not limited to,
the following parameters:

3.1.1.1 No load current and speed at normal voltage and frequency.
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3.1.1.2 Locked rotor current measurement at rated frequency.
3.1.1.3 High potential test.
3.1.1.4 Bearing inspection.

3.2 Installation

3.2.1 The Contractor shall install the equipment as specified herein, as shown on
the drawings, and according to the written instructions of the manufacturer.
Provide all necessary interconnections, services, and adjustments required
for a complete operating system.

3.2.2 Suction pipe connections shall be vacuum tight. Fasteners at all pipe
connections shall be tight. Install pipe with supports and thrust restraint to
prevent strain and vibration on pump piping.

3.2.3 Check motor and control data plates for compatibility to site voltage. Install
and test the station ground prior to connecting line voltage to station control
panel.

3.2.4 Prior to applying electrical power to any motors or control equipment, check
all wiring for tight connection. Verify that protective devices (fuses and
circuit breakers) conform to project design documents. Manually operate
circuit breakers and switches to ensure operation without binding. Open all
circuit breakers and disconnects before connecting utility power. Verify line
voltage, phase sequence and ground before actual start-up.

3.3 Performance tests: The sludge pump unit manufacturer’s experienced engineers
shall perform testing of the system as installed. During the tests, all manufacturer’s
integrated design equipment shall be tested under every condition of operation, and
all controls shall be tested to demonstrate performance of the required function. All
adjusting and balancing shall be completed to the satisfaction of the Engineer.
Warranty on adjustment of controls shall extend 1 year after the system is put into
operation. All defects in the work and equipment shall be corrected by the
Contractor and the manufacturer, respectively, at their own expense, and the test
repeated until proven satisfactory.

3.4 Startup: The pump startup shall be performed by the manufacturer’s technical
representative. The representative will inspect the completed installation. The
representative will calibrate and adjust instrumentation, correct or supervise
correction of defects or malfunctions, and instruct operating personnel in proper
operation and maintenance procedures. Follow the manufacturer’s recommended
startup procedures and demonstrate to the Owner that the equipment is performing
as specified in this section.

End of Section
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Section 11310
Self-Cleaning Mechanical Filter Screen

1 GENERAL

1.1 System Description: Provide self-cleaning mechanical filter screens with screenings
washers/compactors and control panel and associated controls as specified, indicated on
the drawings, and as needed to provide a complete and proper installation ready for
operation. The mechanical filter screens and screenings washers/compactors shall be
designed to remove screenings from the raw influent wastewater and discharge the
screenings into a storage container.

1.2 Project Conditions

1.2.1 Equipment furnished in accordance with this section shall be installed at the
location and in the space allocated on the contract drawings.

1.2.2 Motors shall be designed to perform with a reasonable service life when
operated continuously or intermittently. Motors shall be designed with a
minimum service factor of 1.15. Other motor requirements shall be as specified
in this section and as specified in Division 26 — Electrical.

1.2.3 Electrical Motors, Controllers, Starters, and Disconnects: Furnish motors,
controllers, starters, and disconnects with their respective pieces of equipment.
Motors, controllers, starters, and disconnects shall conform to and shall have
electrical connections in accordance with the National Electric Code.
Controllers and starters shall have a maximum of 120-volt control circuits, and
auxiliary contacts for use with the controls furnished.

1.2.4 Any structural, piping, electrical requirements, wiring, instrumentation and
controls, drawings, or other modifications required to accommodate equipment
offered other than that specified as the design standard and as shown on the
drawings shall be done at no additional cost to the Owner.

1.3 Quality Assurance

1.3.1 The mechanical filter screen and screenings washer/compactor equipment
specified in this section shall be an integrated system and as such shall be
furnished by one equipment supplier as an integrated design package. Supplier
shall provide all equipment and appurtenances and be responsible to the
Contractor for the complete and satisfactory operation of the entire integrated
system. The equipment supplier shall be the mechanical filter screen
manufacturer.

1.3.2 Experience: The mechanical filter screen system manufacturer shall certify to
not less than 5 years of experience in the application, design, and manufacture
of mechanical screening systems for use in municipal wastewater treatment
plants and shall submit a list of not less than 15 operating installations as
evidence of meeting the experience requirement.
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1.3.3 Provide Aqua Guard Ultraclean Model AG-UC-MN-A mechanical self-
cleaning filter screens as manufactured by the Parkson Corporation or approved
equal by Hydro-Dyne Engineering or Huber Technology, Inc. The drawing and
design of the mechanical self-cleaning filter screen is based on Parkson
Corporation as the design standard.

1.3.4 Provide Aqua Washpress Model AWP 8-2 screenings washers/compactors as
manufactured by the Parkson Corporation or equivalent by Hydro-Dyne
Engineering or Huber Technology, Inc. The drawing and design of the
screenings washer/compactor is based on Parkson Corporation as the design
standard.

1.3.5 The mechanical filter screen control panel shall be capable of sending a remote
alarm for alarm status to the existing SCADA system. Additional information
is presented in Section 13709 — Sequence of Operation.

1.3.6 Ifan alternate equipment system is used, the Contractor shall provide a similar
arrangement, and revise the dimensional layout as necessary. Such revisions to
the design must be certified by a professional engineer, approved by the
Engineer in the shop drawing phase of construction, and shall be revised and
constructed at no additional cost to the Owner. Equipment supplied by
alternate manufacturers shall conform to paragraph entitled “Project
Conditions” and all additional requirements specified in this section.

1.3.7 The mechanical filter screen equipment manufacturer shall have unit
responsibility to the Contractor for supervision of the installation and startup of
all equipment specified in this section.

1.3.8 The equipment shall include all necessary devices, such as machinery guards,
emergency stops, warning labels, and similar items.

1.3.9 Provide the services of the equipment manufacturer’s experienced mechanical
serviceman for one site visit consisting of a total of two 8-hour working days
before startup to assure integral operation, both mechanically and electrically,
to demonstrate satisfactory operation.

1.3.10 Provide the services of the equipment manufacturer’s experienced process
engineer for one site visit consisting of a total of two 8-hour working days on
site to provide performance testing, select and optimize operating variables, and
to give initial instruction of owner’s personnel in operation of the equipment.

1.4 Reference specifications are referred to by abbreviation as follows:

1.4.1 American Bearing Manufacturers Association ...........cccceeeeveerveneennnene ABMA
1.4.2  American Gear Manufacturers ASSOCIAtioN .........ccccecveveerverveneeniennne AGMA
1.4.3 American Society of Mechanical Engineers ..........cccovceeveevenvenennnene ASME
1.4.4 American Society for Testing and Materials...........ccccevcveveriienienennene ASTM
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1.4.5 American National Standards INStITULE.......ccceeeeeeeemeneeeeee e eeeeeeens ANSI
1.4.6 National EIECtriC COAE . .ooeeeeeeneeee e e e aeeeaans NEC

1.4.7 National Electrical Manufacturers ASSOCIAtION ......uuueeeeeeeeeeeieeeeeeeeeennens NEMA

1.5 Submittals: Provide the following in a timely manner in accordance with the approved
submittals schedule as specified in Section 01400 — General Requirements.

1.5.1 Catalog cuts, shop drawings, and point to point wiring diagrams for equipment,
accessories, drives and controllers.

1.5.2 Replaceable parts list: Accompanying the shop drawings, submit a complete
nomenclature of all replaceable parts, their part numbers, current cost which
will be considered binding for a period of 2 years, and name and address of
nearest vendor of parts.

1.5.3 Instrumentation and controls data for the following:

1.5.3.1 Instrumentation and controls, including equipment, point to point
wiring diagrams, point-to-point instrumentation diagrams, and
sequence of operation.

1.5.3.2 Control panel

1.5.4 Operation and Maintenance Manual: Submit one (1) electronic PDF copy for
review by the Engineer. Submit three (3) hard copies of the final approved
manual to the Owner.

1.5.4.1 The manuals’ identification shall be inscribed on the cover.

1.5.4.2 The manuals shall include the names, addresses, and telephone
number of the local representatives for each item of equipment and
each system.

1.5.4.3 The manuals shall have a table of contents and be assembled to
conform to the project manual table of contents with the tab sheets
placed before instructions covering the subject. Additionally, each
manual shall contain a comprehensive index of all manuals submitted
in accordance with this paragraph.

1.5.4.4 Manuals and specifications shall be furnished which provide full and
complete coverage of the following subjects:

1.5.4.4.1 Operational requirement: This document shall describe,
in concise terms, all the functional and operational
requirements for the system.

1.5.4.4.2 Maintenance: Documentation of all user performed
maintenance on all system components including
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2

2.1

inspection and periodic replacement of defective units.
This shall include calibration, maintenance, and repair of
all equipment, instrumentation, and controls, plus
diagnosis and repair or replacement of all system
hardware.

1.5.5 Spare parts: Provide manufacturer’s recommended spare parts list.

GENERAL

Self-Cleaning Mechanical Filter Screen

2.1.1

Performance Requirements

2.1.1.1

2.1.1.2

2.1.13

2.1.14

2.1.1.5

The automatic filter screen shall be designed to positively clean and
remove debris up to 3 inches in diameter from the influent stream by
means of high impact plastic filter elements designed to retain and
elevate debris to the discharge point of the unit, where the UltraClean
three step cleaning technology renews the filter belt.

The Parkson Aqua Guard Ultraclean Model AG-UC-MN-A heavy
duty, fully automatic mechanical self-cleaning, filter screen shall be
suitable for installation and operation in a flow channel measuring 4
feet wide by 4 feet deep, as measured from the base of the screen to
the level at which it shall be supported. The angle of inclination shall
be 75° from horizontal. The minimum width of the mechanical screen
shall be 2.5 feet. The minimum width of the screen belt shall be 1.943
feet.

The point at which all collected material shall fall off the discharge
chute shall be 4.71 feet above the top of the channel, representing the
available clearance for the screenings washer/compactor to collect the
debris. The total discharge height of the screen, as measured from its
base to the screenings discharge point, shall be 9.5 feet.

Each screen shall be capable of passing a hydraulic peak flow of 9.0
MGD (18.0 MGD peak flow with both screens in operation) of raw
influent wastewater with a downstream water depth of 1.33 feet in a
channel 4 feet wide. The average design flow rate shall be 6.0 MGD.
The loss of head at peak flow shall not exceed 67% inches of water, and
the screen shall be capable of presenting a clean filtration surface to
the oncoming liquid stream at all times during continuous operation.
The screen shall be capable of intermittent operation in order to form a
mat for maximum trash and debris removal.

The unit shall be capable of handling 1.6 cubic yards per hour of
screenings to ensure that the maximum amount captured by the screen
can be transported out of the channel and into the waiting receptacle.
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2.1.1.6 The screen shall be capable of presenting a clean filtration surface to
the influent stream at all times during continuous operation utilizing
UltraClean technology. It shall be capable of intermittent operation in
order to form a mat of material to provide maximum trash removal.
Additionally, in order to maximize the capture of paper, rags, and
other flexible debris, which tends to drape over and adhere to the
filtration surfaces, the screen shall have 0.63 square feet of contact
surface area per square foot of wetted filtration belt frontal surface.

2.1.2 Frame Assembly

2.1.2.1 The frame of the unit, which is stationary, shall be constructed from
Type 304 stainless steel with a thickness of 3/16 inch. It supports and
locates all of the operating components. The unit shall rest at the
bottom of the channel, and be anchored at the operating floor
elevation. No mechanical mounting or fastening of the unit frame is
required to the sidewalls or bottom of the channel.

2.1.2.2 The “A” frame unit shall be supported at the operating floor elevation
by support legs constructed from Type 304 stainless steel. The legs
shall be designed to allow the unit to pivot the screen out of the
channel without dewatering (e.g., for bypass purposes). Routine
service of the unit is possible with the screen in the channel.

2.1.2.3 Guide rails shall be mounted to each side on the inside surface of the
frame to direct the filter belt during its ascension out of the channel.
The guide rails shall be 2-inch thick and will be constructed from
Type 304 stainless steel.

2.1.2.4 At the top of the screen, circular chain guides shall gently direct the
filter belt from its ascending path out of the channel towards the drive
sprockets. These circular guides shall be constructed from Type 304
stainless steel and shall be welded to a Type 304 stainless steel shaft.
To reduce the wear on both the chain and chain guides, the shaft shall
be secured to bearings on each side of the frame and free to rotate.

2.1.2.5 Chain guides shall also be provided to direct the filter belt from the
drive sprockets to the descending path into the channel. These fixed
rails shall be constructed of Type 304 stainless steel and shall be 5/8
inch thick.

2.1.2.6 Lower return guides shall be provided at the base of the screen to
direct the filter belt during its 180-degree turn from the descending to
ascending paths. The lower guide rails shall be constructed from 1/2-
inch thick Type 304 stainless steel and shall be fixed in place as low
as possible in the frame to optimize the submerged screen area. No
submerged bearing or rotating guides are used that will require routine
maintenance or that may become fouled by trash and debris.
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2.1.2.7 Neoprene rubber seals with Type 304 stainless steel backing plates
shall be mounted along the upstream edges of the frame to seal the
outer edge of the frame against the channel wall, and the area between
the frame and filter belt side plates.

2.1.2.8 The bottom of the unit shall be sealed with two rows of nylon brushes,
which allow the elements to pass through, but prevents trash from
passing beneath the filter elements, ensuring capture of all solids and
trash by the filter belt.

2.1.2.9 All shaft bearings are mounted externally to the side frame for ease of
access and maintenance.

2.1.2.10 Full covers that allow for maximum maintenance access and minimize
dripping and misting will be provided. The covers shall be fabricated
from 14 gauge Type 304. All enclosures shall be removable and
lightweight.

2.1.2.11 Front covers shall consist of 3 components. Lower cover shall be a
full width bolt on piece. The middle cover shall be a single hinged
front door mounted above the lower cover. Screen widths greater than
3 feet shall have double hinged doors. The upper cover shall hinge
upward for easy access to the chain, screen belt, spray system and
rotating rails. The cover shall have gas assisted lifting mechanisms
and positive locking arms.

2.1.3 Filter/Belt Screen Assembly

2.1.3.1 The screen shall provide dual filtration of all materials to minimize
compaction of captured debris and minimize the head loss through the
screen. This shall be accomplished by recessing the horizontal fine
filtration opening in the face of the screen. The coarse horizontal
openings formed by the upper or forward shank/arm of the elements
shall be XX millimeters and shall be the first opening the flow stream
contacts as it passes through the screen. The lower or recessed
shank/arm of the elements shall create a two dimensional grid, which
limits the maximum vertical opening to XX millimeters and the fine
horizontal opening of 6 millimeters. The elements are arranged in a
staggered fashion to form an endless belt and to create a range of
motion that allows the recessed shank/arm of one row of elements to
pass through the plane of the forward arm of the next row of elements
it meshes with. Each filter element shall be a single molded
component with a rake integral to its shape. The filter belt shall form
arow of these rakes spaced every 4 inches, capable of lifting material
of up to 3 inches in diameter out of the channel. The elements are
secured to two separate filter shafts that pass through individual
bosses in the elements.
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2.1.3.2 The side plates (or end plates) are mounted next to the outermost
elements of each filter row, and overlap to form a continuous moving
sidewall for the filter belt. This moving wall prevents captured trash
and debris from spilling over the sides of the filter belt. The side
plates shall be constructed from a high strength phenolic resin.

2.1.3.3 The tension of the moving screen/filter belt assembly shall be
completely supported by a stainless steel link chain. The chain must
connect the filter shaft ends on both sides of the belt assembly so that
the elements are free of tension, and support no weight of the
assembly. The chain shall be of closed link design with 2 link
sidebars, chain rollers and pins per link. The chain assembly shall
have a minimum cross sectional area of 0.144 square inches at the
weakest point of any individual link sidebar.

2.1.3.4 Chains shall be supplied with hollow pin construction that allows for
the removal and replacement of the filter shafts, side plates and filter
elements without releasing the chain tension. The unit is designed to
allow this function to take place at the operating floor elevation with
the screen in the channel. Chain rollers shall have a diameter of 1%
inches.

2.1.3.5 All chain components shall be corrosion resistant stainless steel.
Sidebars shall be Type 304 stainless steel. Pins, bushings and rollers
shall be Type 304 stainless steel. 400 series components shall be heat
treated to a minimum hardness of 39 on the Rockwell C Scale.

2.1.3.6 The filter shafts shall have a maximum diameter of %:-inch and be
spaced on 4-inch centers in the direction of travel of the filter belt.
The shafts shall be constructed from Type 304 stainless steel.

2.1.4 Screen Belt Drive Assembly

2.1.4.1 The drive assembly consists of a gear reducer, motor, drive shaft, and
bearing with eccentric locking collar. The drive mechanism shall be
protected from the trash stream to ensure that the screen runs smoothly
without jamming. The driving force is transmitted to clean, trash free
components to avoid mis-tracking or binding, which could render the
screen inoperable, requiring manual cleaning and realignment.

2.1.4.2 The gear reducer shall be hollow shaft design by Sumitomo, mounted
directly to the unit external to the side frame and connected directly to
the drive shaft with a keyless tapered bushing. The reducer shall be
designed in accordance with AGMA recommendations for Class II
service based on the required horsepower for operation of the
machine.

2.1.4.3 The motor shall be a squirrel cage induction motor, ¥-HP, TEFC,
1,800 RPM, manufactured by Baldor, and suitable for 460 volt, 3
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phase, 60 Hertz electrical service. Motor shall be acceptable for use in
a Class 1, Division 2 environment in accordance with Paragraph 501-
8(b) of the National Electric Code.

2.1.4.4 Overload protection shall be provided by an electrical overload device
that senses motor current draw (SSAC Current Monitor or approved
equal).

2.1.4.5 The filter belt drive shaft is located in the head of the unit and is
supported at each end by the hollow shaft reducer and bearing with
eccentric locking collar. The drive shaft sprockets that engage the
filter belt chain rollers and transmit motion to the filter belt assembly
are welded to the drive shaft. The drive shaft and sprockets shall be
constructed from Type 304 stainless steel.

2.1.5 UltraClean Technology

2.1.5.1 In addition to the normal interaction of the filter elements, the
UltraClean Technology cleans and renews the screen in 3 additional
ways:

2.1.5.1.1 UltraWash Screen Belt Spray System
2.1.5.1.2  UltraClean Belt Geometry and repositioned brush
2.1.5.1.3  Quick Change UltraBrush Assembly

2.1.5.2 The UltraWash screen belt spray system consists of two (2) optimally
positioned stainless steel spray bars with %4 turn quick release spray
nozzles. The Y4 turn makes unplugging nozzles quick and easy with
access provided thru the covers. Water demand shall be 29 GPM at
60 psi.

2.1.5.3 Solenoid Valves: The UltraWash system shall be actuated by one 120
volt, single phase, 60 Hertz, normally closed solenoid valve. Valve
shall consist of a brass body with a 1-inch NPT pipe connection.
Electrical housing shall be rated NEMA 4X with a %-inch conduit
connection.

2.1.5.4 The Contractor shall provide and locate manual shut off valves and
pressure gauges for each spray bar after the solenoid valve

2.1.5.5 The UltraClean Belt Geometry increases the self-cleaning action of
elements and positions the screen belt for optimal cleaning by the
combination of the brush and spray wash system.

2.1.5.6 The UltraBrush assembly shall be of hybrid construction that limits
stringy solids from wrapping around the brush shaft and extends its
effective life. The bristles are longer and make full penetration of the
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element shank for positive cleaning of the filter belt. The brush is
driven by an independent drive system.

2.1.5.7 A side mounted door provides access for replacing the UltraBrush
without reaching into the unit by more than 6 inches. Designs that
require reaching into the machine beyond 6 inches to change the brush
are prohibited. Changing of the brush is accomplished in under 10
minutes by sliding the solid core brush from the cantilevered drive
shaft.

2.1.6  Brush Drive Assembly

2.1.6.1 The drive assembly consists of a gear reducer, motor, and brush shaft.
The drive mechanism shall be protected from the trash stream to
ensure that the brush runs smoothly.

2.1.6.2 The gear reducer shall be of hollow shaft design by Sumitomo,
mounted directly to the unit external to the side frame and connected
directly to the brush shaft with a keyless tapered bushing. The reducer
shall be designed in accordance with AGMA recommendations for
Class II service based on the required horsepower for operation.

2.1.6.3 The motor shall be a squirrel cage induction motor, 3 HP, TEFC,
1,800 RPM, manufactured by Baldor, and suitable for 460 volt, 3
phase, 60 Hertz electrical service. Motor shall be acceptable for use in
a Class 1, Division 2 environment in accordance with Paragraph 501-
8(b) of the National Electrical Code.

2.1.6.4 Overload protection shall be provided by an electrical overload device
that senses motor current draw (SSAC Current Monitor or equal)

2.1.6.5 The brush drive shaft shall be of a cantilevered design. In the installed
position, it shall be supported at each end by the hollow shaft reducer
and eccentric bearing. The entire mechanism will be adjustable via
jacking screws to achieve brush removal and replacement.

2.1.7 Discharge Chute

2.1.7.1 A discharge chute shall be provided integral to the machine,
constructed from 14 gauge, Type 304 stainless steel and designed to
direct the screenings to the collection equipment below.

2.1.7.2 The chute shall have a Y-inch thick flange that shall allow it to be
connected to ancillary washing, compacting, and collection equipment

2.1.8 Lubrication: Lubrication lines shall be extended from each bearing housing to a
central point located on the respective side of the machine, accessible from the
operating floor for ease of maintenance.
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2.1.9 Fasteners: All fasteners shall be Type 316 stainless steel.

2.1.10 Surface Finish

2.1.10.1 Surface Treatment of Stainless Steel Components: All frame and

structural members will be mechanically cleaned using DuPont
Starblast. Sheet metal components, such as covers or the discharge
chute, will be furnished with a 2B finish.

2.1.10.2 All other appurtenances including roller chain, brush sprockets,

bearing housings, motor, reducer, etc. shall be supplied with the
manufacturer’s standard finish.

2.2 Screenings Washer/Compactor

2.2.1

222

Performance Requirements

2.2.1.1

2212

Each screenings washer/compactor unit will be designed to receive
and wash screenings, then reduce the volume and water content by
means of a pressing action. Screenings to be washed will be gravity
fed to the drainage trough and conveyed by the screw towards the
washing section. Wash water is added, which back flows the
screenings, while the spiral alternately stops and restarts to convey the
screenings through the wash section. The wash water is then turned
off and the screenings are discharged and dewatered by the
backpressure generated in the discharge pipe.

Each screenings washer/compactor unit shall have an inlet capacity of
35 cubic feet per hour, handling wet screenings with an approximate
dry weight of not less than 8% solids.

Main Body: The main body shall consist of a drainage trough and a washer
barrel, enclosed by an outer housing and a support leg at each end. The main
body will be constructed of T 304L stainless steel for all welded components; to
minimize corrosion in the heat affected zones, and Type 304 stainless steel for
all non-welded components.

2221

2222

Drainage Trough: The drainage trough shall be the perforated inlet
area of the unit, which captures screenings and allows liquid to drain.
The inlet area shall measure 11 inches wide by the length indicated on
the contract drawings. The drainage trough shall be constructed from
12 gauge AWP 8 stainless steel with 0.19 inch diameter perforations.

Washer Barrel: The washer barrel shall provide a washing zone and a
dewatering zone for the incoming screenings. The washer barrel shall
be constructed of Y-inch thick stainless steel, with three distinct
perforated drainage zones having 0.19 inch diameter holes chamfered
to 0.38 inch diameter on the outside. The inside of the washer barrel
shall be provided with six (6) 'a-inch thick by 1'-inch wide
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223

224

225

2.2.6

replaceable wear bars with 400 Brinnel hardness.

2.2.2.3 Outer Housing: The outer housing shall enclose the sides and bottom
of the drainage trough and washer barrel. The outer housing shall
collect drained liquid from the drainage trough and washer barrel and
direct the liquid to a 4.0 inch drain tube. Access panels shall be
provided on the outer housing in the washer barrel area to facilitate
servicing of the washer barrel. The outer housing shall be constructed
from 10 gauge (0.135 inch) thick stainless steel.

2.2.2.4 Support Legs: A support leg shall be provided at each end of the main
body to support the main body, provide the means to mount the drive
assembly (at the drive end), and provide the means to mount discharge
piping (at the discharge end). Each support leg shall be designed to
allow the screw to be removed from either end of the main body. Each
support leg shall be provided with a footpad and anchor bolt holes, to
secure the unit to the structure.

Screw: The shafted screw will be provided to convey screenings through the
various stages of the unit. The screw will be constructed of carbon steel and
finished with alkyd enamel paint. The spiral will be 8.00 inches outside
diameter (OD) and have minimum 0.63 inch thick flights. A replaceable Y-
inch wide nylon brush with a stainless steel casing will be attached with bolted
clips to the spiral OD throughout the inlet area to scour the perforated sheet.
The brush OD will be 8.50 inches.

Wash Sprays: The wash zone will include a spray wash system to wash organic
residue from screenings. The wash zone spray will consist of one (1) spray
header, four (4) water injection points, one (1) ball valve and one (1) solenoid
valve. The solenoid valve body will be of brass construction with Buna seals.
The ball valve will be of brass construction with a stainless steel ball. The wash
press spray system will have an output of 10 GPM at 60 psi. The spray
connection will be % inch NPT.

Flush Sprays: The press will include a single point spray wash system to flush
organic residue trapped in the outer trough. The flushing spray will consist of
one (1) spray header, one (1) ball valve and one (1) solenoid valve. The
solenoid valve body will be of brass construction with Buna seals. The ball
valve will be of brass construction with a stainless steel ball. The trough flush
spray system will have an output of 15 GPM at 60 psi. The spray connection
will be /2 inch NPT.

Drive System: The unit drive system will consist of a gearmotor mounted on a
sealed drive mounting bracket and a drive shaft that connects the gear reducer
output to the shaft of the screw.

2.2.6.1 Gear Motor: The gearmotor will be a single speed, dual voltage SEW
Eurodrive motor direct coupled to an SEW Eurodrive helical gear
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reducer.

2.2.6.1.1  The electric motor will be 3 HP, TEFC for severe duty
service with a 1.15 service factor, rated for use in a 40°C
ambient temperature. The motor will be NEMA Design
B with Class F insulation, 1,800 RPM output speed, and
supplied by 460 volt, 3-phase, 60 Hertz electrical service.
The motor conduit box will have one (1) 2-inch NPT
and one (1) %-inch NPT conduit connection.

2.2.6.1.2 The gear reducer will be AGMA class II (1.6 service
factor) with a minimum 94% efficiency, producing an
output speed of 14 RPM and an output torque of 13,900
inch-pounds. Heavy duty tapered roller bearings in the
gear reducer will provide a maximum thrust capacity of
6,740 pounds.

2.2.6.1.3 Gear reducers with service factors of less than 1.4 and
efficiencies of less than 94% will not be allowed.

2.2.6.2 Drive Mounting Bracket

2.2.6.2.1 A drive mounting bracket will be provided to mount the
gearmotor to the drive end support leg of the unit. The
bracket will be made of Type 304L/316L stainless steel.

2.2.6.2.2 A compression type packing gland seal will be provided
on the mounting bracket to seal the drive shaft. PTFE
packing rings will be fitted into the seal housing, and held
in place by a two-bolt stainless steel gland follower.

2.2.6.3 Drive Shaft: The drive shaft will be direct coupled to the spiral and
constructed of carbon steel. The shaft will be painted, except in the
area of the shaft that extends into the hollow bore of the reducer.

2.2.7 Inlet Hopper and Cover

2.2.7.1 A 12 gauge (0.105 inch) stainless steel inlet hopper will be supplied to
direct screenings and liquid into the drainage trough. The chute will
be flange bolted to the trough, with each side of the chute being a
minimum 60 degrees from horizontal.

2.2.7.2 A 12 gauge (0.105 inch) stainless steel cover will be supplied to cover
the remaining top of the main body.

2.2.7.3 A gasket will be provided to seal the feed hopper’s inspection door
cover.

2.2.8 Discharge Piping
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2.2.8.1 A 14 gauge (0.075 inch) stainless steel discharge pipe will be fitted to
the discharge end support leg to direct screenings into a customer
provided receptacle. All discharge pipe flanges will be 304L stainless
steel. Aluminum flanges will not be allowed.

2.2.8.2 Discharge Piping Heat Tracing: The discharge pipe will be fitted with
10 watt per foot, self-regulating heating cable, 172- inch thick closed
cell foam insulation, and a 0.08 inch thick polyethylene jacket. This
option is for sites where a portion of the discharge pipe is exposed to
below freezing ambient temperatures.

2.2.8.3 Thermostat: A NEMA 4X ambient sensing control thermostat
mounted to the discharge pipe, will be preset for 40 °F, and will have
a ¥a-inch NPT conduit connection. Electrical power will be supplied
from the main control panel.

2.2.9 Pipe Supports: Pipe supports will be supplied by the manufacturer if required.
2.2.10 Fasteners: All fasteners will be Type 316 stainless steel.

2.2.11 Fabrication: Weld size, type, and procedure will provide the necessary strength
and facilitate the manufacturing of the specific component.

2.2.12 Surface Finish

2.2.12.1 All stainless steel components will have standard mill finish and will
be mechanically cleaned to remove weld discoloration and fabrication
markings.

2.2.12.2 The screw and drive shaft will be finished with an enamel coating.

2.2.12.3 The motor and gear reducer will have the standard manufacturer's
finish.

2.2.13 Electrical Devices: Electrical device interconnecting conduit and wiring will be
the responsibility of the Contractor. In addition to the drive motor, the
following electrical devices will be furnished with the unit

2.2.13.1 Solenoid Valves: Two (2) 120 volt, single phase, 60 Hertz solenoid
valves for the wash zone and flush spray washes housed in NEMA 4X
enclosures will have 18-inch long integral leads and will have '2-inch
NPT conduit connections.

2.2.13.2 Emergency Stop Local Pushbutton Station: A NEMA 4X
polycarbonate emergency stop push button will be mounted to the end
flange and will have a 2-inch NPT conduit connection

2.3 Control Panel
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2.3.1 A NEMA 4X control panel shall be provided by the screen manufacturer
including main breaker, disconnects, motor starters, step-down control
transformer, fuses and fuse blocks, Hand-Oft-Auto (HOA) selector switches for
screen, brush, and washer/compactor drives and wash and flush water sprays,
repeat cycle timer, reset buttons, running lights, motor current monitor, elapsed
time meters, overload limit switches, emergency stop push buttons, contacts to
allow continuous screen and washer/compactor operation on high liquid level,
adjustable thermostat switch to operate the screens and washers/compactors on
a timed or continuous basis, and programmable relay to monitor equipment
mounted electrical devices and perform necessary logic functions. The control
panel shall be suitable for installation at the location as indicated on the
drawings and contain the logic devices required for full, proper operation of the
entire screen package assembly (i.e., both screens and washers/compactors)
under the design load conditions specified herein.

2.3.2 The equipment supplier shall provide all power wiring, control wiring, and
conduit required to connect the equipment to the control panel and to connect
the power supply to the control panel. Coordinate the installation of this wiring
and conduit with the installation of the mechanical filter screen package
assembly equipment.

2.3.3 A chemically resistant float switch assembly shall be provided for sensing high
liquid level in front of the screen as indicated on the drawings. Float switch
assembly shall be Model 9G direct acting float switch as manufactured by
Consolidated Electric Company or approved equal.

2.3.4 The control panel shall have the appropriate contacts to transmit a status alarm
to the existing SCADA system when the specified alarm conditions are
activated.

2.3.5 Description of Operation — Mechanical Screens: Mechanical screen control
shall be by automatic timer for intermittent operation, and mercury float switch
and thermostat for continuous operation. Sequence of operation shall be as
follows:

2.3.5.1 When the HOA selector switch is in the OFF position, the screen shall
not run.

2.3.5.2 Placing the HOA selector switch in the HAND position shall cause the
screen to run continuously.

2.3.5.3 Placing the selector switch in the AUTO position shall cause the
screen to run and stop according to the program set in the repeat cycle
timer.

2.3.5.4 Once the screen is powered, the limit switch on the screen shall
monitor operation. When an overload occurs, the screen shall
disengage, the limit switch shall be activated, the drive motor shall
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stop, and a status alarm is transmitted to the SCADA system. After
overload is corrected, the unit shall run after the button is pushed.

2.3.5.5 When in the AUTO position, high level in front of the screen shall be
sensed by a liquid level switch. At high level, the switch shall close
and energize the drive motor for continuous operation until the level
drops to the normal operating range.

2.3.5.6 When the ambient temperature drops below a preset temperature, the
thermostat switch shall close and energize the drive motor for
continuous operation until the ambient temperature rises above the
preset temperature.

2.3.5.7 When in the AUTO position, the spray wash system and brush shall
also be activated whenever the screen is running

2.3.5.8 Emergency Stop: The unit can be deactivated at any time by pressing
either the control panel mounted or unit mounted Emergency Stop
push buttons.

2.3.5.9 The screenings washers/compactors shall be interlocked to operate
simultaneously with their respective mechanical screens.

2.3.6 Description of Operation — Screenings Washers/Compactors
2.3.6.1 Hand Operation

2.3.6.1.1 When HAND mode is selected, the screw will run
continuously. When either spray wash HAND mode is
selected, the spray wash will run continuously.

2.3.6.2 Intermittent Automatic Operation: The control panel will be equipped
to control the wash cycle, screw movement and flush cycle. Each
wash or flush cycle and the screw movement will be controlled
independently through the use of timers and counters. The drive
motor and spray washes will be controlled automatically when the
selector switches are placed in the AUTO position.

2.3.6.2.1 The press motor starts after an adjustable accumulated run
time from the interlocked feeding equipment. The press
motor will have a staging timer where it will run for an
adjustable length of time, typically set at 0.3 seconds.

2.3.6.2.2  The press motor continues to run for an adjustable length
of time (cycle on timer), typically set at 3-5 seconds. The
press motor stops for an adjustable length of time (cycle
off timer), typically set at 5 seconds. The wash solenoid
valve opens and closes per the (wash cycle water duration
timer) typically set at 8-10 seconds.

WW Associates Project No. 221028.00 11310/15



2.3.7

2.3.6.3

2.3.64

2.3.6.5

2.3.6.6

2.3.6.2.3  Motor stop/start cycle repeats for an adjustable number of
counts (wash cycle counter) typically set at 4-7.

2.3.6.2.4 The press motor runs for an adjustable length of time
(discharge timer), typically set at 13.5 seconds, to dewater
and discharge the screenings.

2.3.6.2.5 The flush solenoid opens for an adjustable length of time
after the press motor stops (flush off delay), typically set
at 10 seconds. The system will reset after the flush
solenoid closes.

Emergency Stop: The unit can be deactivated at any time by pressing
either the control panel mounted or unit mounted Emergency Stop
push buttons.

Zero Speed Switch: A zero speed switch will detect lack of
movement of the spiral and send an alarm to the existing SCADA
system.

Hopper Float/Pressure Switch: A float switch or pressure switch
located in the hopper area will detect a rising solids/water level and
send an alarm to the existing SCADA system.

Fault Conditions: Motor overload or high motor current conditions
will stop the motor and illuminate the fault light.

Shop testing and assembly: The screens and screenings washers/compactors
shall be factory assembled and tested for a minimum of 8 hours prior to
delivery, and shall be delivered to the site fully assembled, except for
motor/reducer units, discharge chutes, piping, and support legs. Screens shall
be capable of being set in place and field erected with minimal field assembly.

2.4 Spare parts:
mechanical filter screens and the screenings washers/compactors.

24.1

242

243

244

245

2.4.6

2.4.7

The following spare parts shall be provided for the self-cleaning

(40) filter elements [(20) elements per screen]|

(20) side plates [(10) plates per screen]

(40) snap rings, ¥s-inch diameter [(20) snap rings per screen]

(20) snap rings, 63/64-inch diameter [(10) snap rings per screen]

(2) Rotating UltraBrush core replacement assemblies [(1) assembly per screen]

(2) sets wear bars with fasteners [(1) set per washer/compactor]

(2) brushes with clips and fasteners [(1) brush per washer/compactor]
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3 EXECUTION
3.1 Inspection and Storage

3.1.1 The equipment will be shipped assembled and as much as possible (depending
on size of unit, drives and supports may be shipped loose). The Contractor will
be responsible for inspecting the equipment upon receipt of goods at the jobsite,
unloading, and storing the equipment in a reasonable manner and protecting the
motors, gearboxes, and controls from the weather in accordance with the
manufacturer’s written recommendations.

3.2 Installation

3.2.1 The Contractor will install the equipment in the structure, according to the
Contract Documents and the approved submittals provided by the manufacturer,
following the written instructions detailed in the manufacturer’s Installation
Operation and Maintenance manual.

3.2.2 The Contractor shall provide all field wiring between the electrical devices on
the screens and washers/compactors (motors, switches, etc.) and the control
panel. The Contractor shall also provide all required local disconnects and
junction boxes

3.2.3 The Contractor shall provide all field piping, fittings, isolation valves, and
components required to supply the necessary wash water to the spray system.

3.2.4 The Contractor shall provide Type 316 stainless steel expansion anchor bolts,
sized in accordance with the manufacturer’s written recommendations, for each
screen and washer/compactor unit.

3.2.5 Erect equipment and provide the necessary oil and grease for initial operation.
The grades of oil and grease shall be in accordance with the recommendations
of the equipment manufacturer.

3.3 Upon completion of installation by the Contractor and startup of the equipment by the
manufacturer’s field service representative, the equipment shall be operated under the
supervision of the Contractor for a minimum of 8 hours to ensure that all clearances,
vibrations, tracking, and motor operating characteristics are within acceptable limits.

3.4 Submit a written report by the equipment manufacturer covering installation
certification, all inspections, and outlining in detail any deficiencies noted.

End of Section
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Section 11315
Electric Motor Valve Actuators

1 GENERAL

1.1 System Description: Electric motor valve actuators shall be provided as specified
herein to operate valves and slide gates where indicated on the Drawings:

1.2 Reference Specifications where applicable to work under this section are referred to
by abbreviation as follows:

1.2.1 American National Standards Institute............cccceeveeeiienieniienieniieeeee. ANSI
1.2.2  American Society for Testing and Materials............ccceeveveerciieenveeennnen. ASTM
1.2.3  National Electrical Code.........ccceeviiriiiiiiiniiiiiiienieeceeeee e NEC
1.2.4 National Electrical Manufacturers Association...........cccceeveeeiueeneeenneen. NEMA

1.3 Quality Assurance

1.3.1 The electric motor valve actuators shall be provided as a package with the
valve it will service as specified and as indicated on the drawings. The
electric motor valve actuators shall be designed to provide open/close
service or throttling modulating service as indicated herein and sized to
operate the valve on which it is installed.

1.3.2  The electric motor valve actuators specified in this section shall be furnished
by one equipment supplier as an integrated package including the valve,
electric motor valve actuator, stem extensions, adaptors, gearboxes,
mounting brackets, floor stands, and other appurtenances required to provide
a complete and proper installation ready for operation. The supplier shall
provide all equipment and appurtenances and be responsible for the
complete and satisfactory operation of the entire integrated system. The
equipment supplier shall be the electric motor valve actuator manufacturer.

1.3.3 Electric motor valve actuators manufactured by Limitorque shall be the
design standard. The contract drawings and design are based on the design
standard. Rotork shall be considered an approved equal for electric motor
valve actuator manufacturer.

1.3.4 If electric motor valve actuators other than the design standard is used, the
Contractor shall provide a similar arrangement and revise the dimensional
layout as necessary. Such revisions to the design must be certified by a
professional engineer, approved by the Engineer in the shop drawing phase
of construction, and shall be revised and constructed at no additional cost to
the Owner.
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1.4 Submittals: Provide the following in a timely manner in accordance with the
approved submittals schedule as specified in Section 01400 — General
Requirements.

1.4.1 Catalog cuts, shop drawings, and wiring diagrams for equipment and
accessories.

1.5 Project Conditions

1.5.1 Equipment furnished in accordance with this section shall be installed at the
location and in the space allocated on the contract drawings.

1.5.2 Manufacturers shall supply electric motor valve actuators as complete units,
including motors, drives, belts, couplings, base plates, guards, and all other
required accessories and appurtenances, to ensure compatibility and integrity
of the individual components, and provide the specified warranty for all
components.

1.5.3 Any structural, piping, electrical, wiring, instrumentation and controls,
drawings, or other modifications required to accommodate equipment
offered shall be done at no additional cost to the Owner.

2 PRODUCTS
2.1 Electric Motor Valve Actuator

2.1.1 Provide electric motor valve actuators as shown on the contract drawings
and as specified herein. Electric motor valve actuators for valves located in
the Sludge Processing Building and the Digester No. 1/No. 2 Valve Vault
shall be mounted directly to the valves without extension stems.

2.1.1.1 Primary Sludge Pump Suction Valve
2.1.1.1.1 Location: Sludge Processing Building
2.1.1.1.2 Valve Type: Plug Valve

2.1.1.1.3 Valve Size/Quantity: As indicated on the contract
drawings

2.1.1.1.4 Valve Service: On/Off
2.1.1.1.5 Actuator Size and Description: Limitorque QX5-STD
2.1.1.1.6 Speed: 30-120 seconds
2.1.1.1.7 Estimated Horsepower: 0.5 HP
2.1.1.2 Primary Sludge Pump Discharge Valve

2.1.1.2.1 Location: Sludge Processing Building
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2.1.1.2.2 Valve Type: Plug Valve

2.1.1.2.3 Valve Size/Quantity: As indicated on the contract
drawings

2.1.1.2.4 Valve Service: On/Off
2.1.1.2.5 Actuator Size and Description: Limitorque QX5-STD
2.1.1.2.6 Speed: 30-120 seconds
2.1.1.2.7 Estimated Horsepower: 0.5 HP
2.1.1.3 Thickened Waste Activated Sludge (TWAS) Valve

2.1.1.3.1 Location: Outside Sludge Thickening Building, outside
at Aerobic Digester No. 3/No. 4, and Digester No. 1/No.
2 Valve Vault

2.1.1.3.2 Valve Type: Plug Valve

2.1.1.3.3 Valve Size/Quantity: As indicated on the contract
drawings

2.1.1.3.4 Valve Service: On/Off
2.1.1.3.5 Actuator Size and Description: Limitorque QX5-STD
2.1.1.3.6 Speed: 30-120 seconds
2.1.1.3.7 Estimated Horsepower: 0.5 HP

2.1.1.4 Aerobic Digester No. 3/No. 4 Valve
2.1.1.4.1 Location: Outside at Aerobic Digester No. 3/No. 4
2.1.1.4.2 Valve Type: Plug Valve

2.1.1.4.3 Valve Size/Quantity: As indicated on the contract
drawings

2.1.1.4.4 Valve Service: On/Off
2.1.1.4.5 Actuator Size and Description: Limitorque QX5-STD
2.1.1.4.6 Speed: 30-120 seconds
2.1.1.4.7 Estimated Horsepower: 0.5 HP
2.1.1.5 Aerobic Digester No. 1/No. 2 Valve

2.1.1.5.1 Location: Aerobic Digester No. 1/No. 2
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2.1.1.5.2 Valve Type: Plug Valve

2.1.1.5.3 Valve Size/Quantity: As indicated on the contract
drawings

2.1.1.5.4 Valve Service: On/Off
2.1.1.5.5 Actuator Size and Description: Limitorque QX5-STD
2.1.1.5.6 Speed: 30-120 seconds
2.1.1.5.7 Estimated Horsepower: 0.5 HP
2.1.1.6 Headworks — Mechanical Screen Chamber
2.1.1.6.1 Gate Type: Slide Gate

2.1.1.6.2 Gate Size/Quantity: As indicated on the contract
drawings

2.1.1.6.2.1. Gate Service: Open/Closed

2.1.1.6.2.2. Actuator Size and Description: Limitorque
MX-10 STD

2.1.1.6.2.3. Speed: 30-120 seconds
2.1.1.6.2.4. Estimated Horsepower: 0.5 HP

2.1.2 The actuator shall consist of an electric motor, mechanical gear reduction,
absolute position encoder with redundancy, electronic torque sensor, solid
state motor controller, electronic control, protection, and monitoring
package, manual override handwheel, valve interface bushing, 32-character
graphical Liquid Crystal Display (LCD), and local control switches all
contained in an enclosure that is sealed to IP 68 to 20 meters for 168 hours
for QX actuators and IP 68 to 15 meters for 96 hours for MX actuators.
Actuator design life shall be at least one million drive sleeve turns.

2.1.3 The power transmission shall be completely bearing-supported, and consist
of a hardened alloy steel worm and alloy worm gear, and spur gear
reduction, all immersed in an oil-bath lubricated using a synthetic oil
designed specifically for extreme pressure worm and worm gear
transmission service.

2.1.4 The motor shall be able to energize on three-phase, 60-Hertz, 460 Volt
incoming power. Advanced brushless DC motors shall be standard. Brushed
DC motors are not permitted. Motor must permit a global range of voltages
(single-phase and three-phase ACV and DCV) to be connected without
modification. The motor must have as a minimum class F insulation and a
thermistor embedded within the motor windings to prevent damage due to
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over-load. The motor shall be easily removed through the use of a plug-in
connector and shaft coupling.

2.1.4.1 For actuators requiring more than 1,500 ft-1b of output torque, the
motor shall be 3-phase, 60 Hertz, 460 Volts squirrel cage induction
type designed for valve actuation service.

2.1.5 Valve position shall be sensed by an absolute position encoder, employing
system-on-chip technology using a contactless magnet that excites Hall
effect devices to provide redundant, 12-bit resolution over 360 degrees. Each
of the position sensing circuits shall be redundant, permitting up to 50%
fault tolerance before the position is incorrectly reported. The BIST feature
shall discern which failures signal a warning only and which require a
warning plus safe shutdown of the actuator. Open and closed positions shall
be stored in permanent, nonvolatile memory. The encoder shall measure
valve position at all times, including both motor and handwheel operation,
with or without power present, and without the use of a battery. The absolute
encoder will be capable of resolving down to 0.1% of output shaft position
over 360 degrees.

2.1.5.1 MX encoder shall be 18-bit resolution resolving = 7 degrees of
output shaft position over 10,000 output drive rotations.

2.1.6 An electronic torque sensor shall be included. The torque limit may be
adjusted from 40 to 100% of rating in 1% increments. The motor shall be de-
energized if the torque limit is exceeded. A boost function shall be included
to prevent torque trip during initial valve unseating and during extreme
arctic temperature operation (down to -60°C), and a “Jammed Valve”
protection feature, with automatic retry sequence, shall be incorporated to
de-energize the motor if no movement occurs.

2.1.7 The control module shall include logic circuit boards mounted to a steel
plate and attached in the control compartment with captive screws. The use
of O-rings or other such devices to secure the control boards shall not be
permitted. The module shall be easily removed through the use of plug-in
connectors. The module shall also include a solid-state motor controller
board, local control switches, 32-character graphical LCD, and LED
indicators. All internal wiring shall be flame-resistant, rated 105°C, and
UL/CSA listed. Voltage shall be software detectable and configurable

2.1.8 The motor controller shall perform as the motor reverser and shall be solid
state with no moving mechanical parts. The control module shall also
include an auto reversal delay to inhibit high current surges caused by rapid
motor reversals.

2.1.9 A phase correction circuit shall be included to correct motor rotation faults
caused by incorrect site wiring. The phase correction circuit shall also detect
the loss of a phase. The monitor relay shall trip and a warning message shall
be displayed on the LCD screen to alert the User that, although the QX/MX
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remains fully functional, higher current will be drawn from the remaining
two power lines as long as the phase fault persists.

2.1.10 Discrete remote control may be configured as two, three, or four wires for
open-stop-close control. Remote control functions may be powered by
external 24 VDC, 125 VAC, or the actuator’s internal 24 VDC supply. The
voltage values for signal threshold shall be 19.2 VAC/VDC and 5.0
VAC/VDC, respectively. The maximum load for 24 VDC is 2 mA. The
internal supplies shall be protected against over current and short circuit
faults by utilizing optical isolation to minimize electromagnetic interference.
Discrete control shall have an isolated common.

2.1.11 Multi-mode remote control shall be included which permits discrete two,
three, or four wires, or network (Fieldbus) for open-stop-close control. The
actuator shall be capable of also distinguishing analog control for
modulating applications. The actuator shall respond to the last signal
received. Remote control functions may be powered by external 24 VDC,
125 VAC, or the actuator’s internal 24 VDC supply. The voltage values for
signal threshold shall be 19.2 VAC/VDC and 5.0 VAC/VDC, respectively.
The maximum load for 24 VDC is 2 mA. The internal supplies shall be
protected against over current and short circuit faults and utilizes optical
isolation to minimize electromagnetic interference. Discrete control shall
have an isolated common.

2.1.12 Emergency Shut Down (ESD) provision shall be included in each actuator.
The actuator shall permit up to three inputs for ESD and they shall be
configurable. The ESD signal shall override any existing signal (except
LOCAL, STOP, and INHIBIT) and send the valve to its configured
emergency position. The ESD may also be configured to override LOCAL,
STOP, and/or INHIBIT. Provision for an isolated common shall also be
provided.

2.1.13 Inhibit movement provision shall be included in each actuator. The actuator
shall permit up to three inputs for Inhibits and they shall be configurable.
Provision for an isolated common shall also be provided.

2.1.14 Terminals shall be included to connect the electronic controls package,
including display, to a backup 24 VDC power source. As an optional
alternative, the actuator shall have the ability to maintain the status and
alarm contacts in order to update status to the control room and also provides
status visibility on the LCD screen without main power applied. It should be
configurable for at least one hour and, once main power is restored, be
available for the next unforeseen power outage. The use of an integral
battery is prohibited.

2.1.15 A dedicated circuit to prevent undesired valve operation in the event of an
internal circuit fault or erratic command signal shall be included. A single
point failure will not result in erratic actuator movement. An open or short
circuit in the internal circuit board logic shall not energize nor de-energize
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the motor controller. The command inputs shall be optically coupled and
require a pulse width from at least 250 ms to 350 ms to turn on or off. In the
event of an internal circuit fault, an alarm shall be signaled by tripping the
Monitor Relay and through LCD indication.

2.1.16 Four latched status contacts rated 125 VAC, 0.5 A and 30 VDC, 2 A shall be
provided for remote indication of valve position, configured as 1-N/O and 1-
N/C for both the open and closed positions. Two contacts may be configured
to represent any other actuator status; mid-travel position, switched to local,
over torque, motor over temperature, manual operation, switched to remote,
switched to stop, valve moving, close torque switch, open torque switch,
hardware failure, ESD active, inhibits active, valve jammed, analog IP
(input) lost, lost phase, and network controlled. The other two will be
complementary.

2.1.17 A monitor relay shall be included and shall trip when the actuator is not
available for remote operation. Both N/O and N/C contacts shall be
included, rated 125 VAC, 0.5 A and 30 VDC, 2 A. The monitor relay shall
be configurable for three additional fault indications: lost phase, valve
jammed, and motor over temperature. The yellow LED shall blink when the
monitor relay is active. The monitor relay configuration shall provide
provision to be disabled.

2.1.18 The ACP (Actuator Control Panel) cover and module shall use solid-state
Hall-effect devices for local communication and configuration. The use of
reed switches on the module is prohibited. A 32-character, graphical LCD
shall be included to display valve position as a percent of open, 0-100%, and
current actuator status. “STATUS OK” shall be displayed for an operable
actuator. If the actuator is not operable, the appropriate alarm shall be
displayed. The alarm shall be continuously displayed until the actuator is
operable. Red, green, and yellow LEDs shall be included for open, close,
stopped, and moving indication. The Red and Green LEDs shall be
reversible. A padlockable LOCAL-STOP-REMOTE switch and an OPEN-
CLOSE switch shall be included for local valve actuator control. The control
switches shall not penetrate the controls cover and shall be designed to
electrically isolate the actuator’s internal components from the external
environment. The OPEN-CLOSE switch may be configured for maintained
or push-to-run (inching) control.

2.1.19 Each actuator shall be equipped with a battery backup to ensure actuated
valves fail in the closed position upon power outage.

1.1.1 The device shall be non-intrusive. All calibration/configuration shall be
possible without removing any covers and without the use of any special
tools. All calibration shall be performed in clear text languages; no icons
shall be used. The languages shall be English, Spanish, French, German,
Portuguese, Italian, Mandarin, Russian, Malay, and Katakana. All calibration
shall be performed by answering the “YES” and “NO” questions displayed
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on the LCD. “YES” is signaled by using the OPEN switch and “NO” by
using the CLOSE switch, as indicated adjacent to the switches. A
configurable password option shall be available to prevent unauthorized
changes.

1.1.2 Double sealed terminal compartment and terminal block: All customer
connections shall be located in a terminal chamber that is separately sealed
from all other actuator components. Site wiring shall not expose actuator
components to the environment. The internal sealing within the terminal
chamber is suitable for [P68 to 20M for 168 hours. The terminal block shall
include screw-type terminals, three for power and 54 for control, for site
connections. It shall also have provisions for the addition of a safety shield
to be attached over the incoming power terminals.

1.1.3 Four conduit entries, available as: (1) 1%-inch NPT (M32) and (3) 1-inch
NPT (M25 — 1 optional) shall be located in the terminal chamber.

1.1.4 Coatings: The actuator shall be coated with a polymer powder coat. The
coating system shall be suitable for an ASTM B117 salt spray test of 1,500
hours. External fasteners shall be stainless steel. The fasteners shall be
suitable for an ASTM B117 salt spray test of 500 hours.

1.1.5 A handwheel and declutch lever shall be provided for manual operation. The
handwheel shall not rotate during electric operation nor can a seized motor
prevent manual operation. Changing from motor to manual operation is
accomplished by engaging the declutch lever. Energizing the motor shall
return the actuator to motor operation. The lever shall be padlockable to
permit motor operation only.

1.1.6  The actuator shall include a removable torque bushing to mate with the valve
shaft.

1.1.7 Diagnostic facilities shall be included to accumulate and report the
performance of the motor, encoder, contactor, cycle time, handwheel
operations, actuator ID, firmware revision, and output turns. In addition, a
torque profile of the reference baseline valve stroke and the last valve stroke
shall be included. A feature for reset shall be provided. All diagnostic
information shall be displayed on the LCD. Diagnostics shall also include a
Frequency Domain Analysis (FDA) feature. The FDA methodology shall
capture torque, position or speed values at regular time intervals while the
actuator is motoring, and calculate the resulting data set with a Fast Fourier
Transform (FFT). The resulting information shall be used to isolate any
components in the mechanical drive train that may exhibit excessive wear or
may affect normal actuator operation. FDA and resultant fault indications
shall be displayed via the graphical LCD. The actuator shall contain the
ability for diagnostics information to be downloaded to a PC or PDA via
both IRDA and Bluetooth ports.
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2.1

2.2

23

24

2.5

1.1.8 Factory testing: Every actuator shall be factory tested to verify: rated output
torque, output speed, handwheel operation, local control, control power
supply, valve jammed function, all customer inputs and outputs, motor
current, motor thermistor, LCD and LED operation, direction of rotation,
microprocessor checks, and position-sensor checks. A report confirming
successful completion of testing shall be included with the actuator.

1.1.9 Actuators for valves that will be used for a throttling service shall be
equipped with the Modutronic Option.

1.1.9.1 Modutronic Option: A controller that alters valve position in
proportion to a 4-20 mA analog command signal shall be included.
Positioning shall be accomplished by comparing the command
signal to an internal position feedback. The internal feedback shall
be of the non-contacting type. An automatic pulsing feature to
prevent overshoot at the setpoint shall be included. Proportional
bands, deadband, signal polarity, motion inhibits time, and fail
position shall be adjustable through the LCD. Deadband shall be
adjustable to 0.5% full span.

EXECUTION

Installation: Install equipment as shown on the contract drawings and according to
the written instructions of the manufacturer. Provide all necessary interconnections,
services, and adjustments required for a complete operating system.

Care shall be taken to ensure conduit penetrations and joints are sealed water tight to
prevent water from entering the actuator via the conduit.

Performance Tests: Provide the services of the manufacturer to perform testing of
each actuator as installed. During the tests, all manufacturer’s equipment shall be
tested under every condition of operation, and all controls shall be tested to
demonstrate performance of the required function. All adjusting and balancing shall
be completed to the satisfaction of the Engineer. All defects in the work and
equipment shall be corrected by the Contractor at his own expense and the test
repeated until proven satisfactory.

The equipment supplier shall have unit responsibility for its equipment startup.
Provide services of experienced manufacturer-trained technicians for one site visit
for startup. Each site visit shall consist of a total of two 8-hour working days on the
site to demonstrate satisfactory valve operation and to provide training and
instruction of the Owner's personnel for equipment operation.

Startup: Follow the manufacturer’s recommended startup procedures and
demonstrate to the Owner that the equipment is performing as specified in this
section.

End of Section
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Section 11320
Septage Receiving Station Equipment

1 GENERAL

1.1 System Description: Provide a septage receiving station consisting of all work
associated with the following equipment:

1.1.1 (1) Septage Tank

1.1.2 (1) Rock Trap

1.1.3 (1) In-Line Grinder

1.1.4 (1) Auger

1.1.5 (1) Plug Valve with Electric Motor Actuator
1.1.6 (1) Magnetic Flow Meter

1.1.7 (1) Integral Local Motor Controller

1.2 Related Requirements: The following sections contain requirements that relate to
this section.

1.2.1 Section 02730 — Wastewater Piping System
1.2.2  Section 11315 — Electric Valve Motor Actuators
1.2.3 Section 13300 — Flow, Level, and Pressure Instruments

1.3 Reference Specifications where applicable to work under this section are referred to
by abbreviation as follows:

1.3.1 American National Standards Institute............ccccoceeveiienieniienieniieeeee. ANSI
1.3.2 American Society for Testing and Materials..........c.ccceevevveercrieenneeennnen. ASTM
1.3.3  National Electrical Code.........ccceviiriiiiiiiniiiiiienieeeseeeeee e NEC
1.3.4 National Electrical Manufacturers Association...........cccceeveeenueeneenneen. NEMA

1.4 Quality Assurance

1.4.1 The septage receiving station equipment shall be provided as a package
system as specified, as indicated on the drawings, and as required to provide
a complete and proper installation ready for operation. The septage
receiving station equipment shall be designed to grinder and transfer raw
septage as specified.
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1.4.2 The septage receiving station equipment specified in this section shall be
furnished by one equipment supplier as an integrated design package. The
supplier shall provide all equipment and appurtenances and be responsible
for the complete and satisfactory operation of the entire integrated system.
The equipment supplier shall be the septage receiving station equipment
manufacturer.

1.4.3 Each equipment supplier shall have unit responsibility for its equipment
startup. Provide services of experienced manufacturer-trained technicians for
one site visit for each septage receiving station installed, consisting of a total
of two 8-hour working days on the site, to demonstrate satisfactory
equipment operation and to provide training and instruction of the Owner's
personnel for equipment operation.

1.4.4 Septage receiving station equipment shall be manufactured by JWC
Environmental. Other manufacturer substitutions will not be allowed and
will be considered a non-responsive bid. The contract drawings and design
of these pumps are based on the JWC Environmental equipment as the
design standard. Contact information for the JWC Environmental company
representative is as follows:

1.4.4.1 JWC Environmental
2850 Red Hill Avenue, Suite 125
Santa Ana, CA 92705
Telephone: (800) 331-2277
Internet: www.jwce.com
VA Sales Representative: Watermark Environmental Systems
Sales Representative Telephone: (610) 675-7680
E-Mail Address: eric@watermarkenvsys.com

1.4.5 If septage receiving station equipment other than the design standard is used,
the Contractor shall provide a similar arrangement and revise the
dimensional layout as necessary. Such revisions to the design must be
certified by a professional engineer, approved by the Engineer in the shop
drawing phase of construction, and shall be revised and constructed at no
additional cost to the Owner. Equipment supplied other than the design
standard shall conform to the paragraph entitled “Project Conditions” and all
additional requirements specified in this section.

1.5 Submittals: Provide the following in a timely manner in accordance with the
approved submittals schedule as specified in Section 01400 — General
Requirements.

1.5.1 Catalog cuts, shop drawings, dimensional data, and wiring diagrams for
equipment and accessories.

1.5.2 Equipment operational test reports.

1.5.3 Instrumentation and controls data for the following:
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1.5.3.1 Instrumentation and controls, including equipment, point-to-point
wiring diagrams, point-to-point instrumentation diagrams, and
sequence of operation.

1.5.3.2 Control panel/motor controller

1.5.4 Spare Parts: Provide manufacturer’s recommended spare parts list. In
addition, provide a guaranteed price list for all spare parts, which will be
binding for 1-year following contract award on this project.

1.5.5 Operation and Maintenance Manual: Submit one (1) electronic PDF copy
for review by the Engineer. Submit three (3) hard copies of the final
approved manual to the Owner.

1.5.5.1 The manuals’ identification shall be inscribed on the cover.

1.5.5.2 The manuals shall include the names, addresses, and telephone
numbers of the local representatives for each item of equipment and
each system.

1.5.5.3 The manuals shall have a table of contents and be assembled to
conform to the project manual table of contents with the tab sheets
placed before instructions covering the subject. Additionally, each
manual shall contain a comprehensive index of all manuals
submitted in accordance with this paragraph.

1.5.5.4 Manuals and specifications shall be furnished which provide full
and complete coverage of the following subjects:

1.5.5.4.1 Operational Requirement: This document shall
describe, in concise terms, all the functional and
operational requirements for the system.

1.5.5.4.2 Maintenance: Documentation of all user performed
maintenance on all system components, including
inspection, and periodic replacement of defective units.
This shall include calibration, maintenance, and repair
of all equipment, instrumentation, and controls, plus
diagnosis and repair or replacement of all system
hardware.

1.6 Project Conditions

1.6.1 Equipment furnished in accordance with this section shall be installed at the
location and in the space allocated on the contract drawings.

1.6.2 Equipment manufacturers shall supply septage receiving stations as
complete units, including motors, drives, belts, couplings, base plates,
guards, and all other required accessories and appurtenances, to ensure
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1.7

2.1

2.2

1.6.3

1.6.4

1.6.5

compatibility and integrity of the individual components, and provide the
specified warranty for all components. Assembly by the Contractor of
grinders, augers, motors, shafting, couplings, and the like supplied by
various independent manufacturers will not be allowed.

Motors shall be designed to perform with a reasonable service life when
operated continuously or intermittently. Motors shall be designed with a
minimum service factor of 1.15.

Electrical Motors, Controllers, Starters, and Disconnects: Furnish motors,
controllers, starters, and disconnects with their respective pieces of
equipment. Motors, controllers, starters, and disconnects shall conform to
and shall have electrical connections in accordance with the National
Electrical Code. Controllers and starters shall have a maximum of 120-volt
control circuits, and auxiliary contacts for use with the controls furnished.

Any structural, piping, electrical requirements, wiring, instrumentation and
controls, drawings, or other modifications required to accommodate
equipment offered shall be done at no additional cost to the Owner.

Manufacturer's Warranty

1.7.1

Each unit shall be warranted to be free from defects in materials and
workmanship for a period of twelve months after substantial completion.
The warranty shall cover all repairs for all systems furnished by the
manufacturer. Manufacturer shall repair or replace, at its option, any such
equipment found to be defective, provided written notice of the alleged
defect is received within twelve months after substantial completion.

PRODUCTS

System Description

2.1.1

Model SRS3235-XE Honey Monster septage receiving system suitable for
400 GPM of septage material at approximately 10% solids (1,000 GPM of
clean water), as received from septage hauling trucks through 4-inch
diameter transfer lines.

Tank, Piping, and Supports

2.2.1

Tank, piping, and supports shall be constructed of Type 304 stainless steel.
Tank shall be equipped with 4-inch Class 150 inlet flange, 12-inch diameter.
straight-pipe liquid discharge, hinged tank lid, downstream inspection port,
ultrasonic level transducer with analog outputs, upper and lower stainless
steel spray wash assemblies with manual and explosion-proof bronze
solenoid valves. Recommended wash water supply shall be 30 GPM at
minimum 30 psi pressure.

2.3 Grinder

WW Associates Project No. 221028.00 11320/4



2.3.1 Septage grinder shall be in-line configuration, 12-inch cutter stack with 7-
tooth cam-cutter design, motor-driven, permanently oil lubricated,
continuously operable, automatically controlled unit. Grinder shall be
Model 30004T-1204 Muffin Monster with 4-inch flanged connections.

2.3.2 Grinder housing shall be ASTM AS536-77 ductile iron coated with green
epoxy paint.

2.3.3 Internal moving parts of grinder shall be protected from septage leakage by
cartridge-style tungsten carbide mechanical seals with BUNA-N elastomers
rated for 90 psi.

2.3.4 Septage grinder shall be two-shaft, alternately stacked, intermeshing and
counter-rotating design. One shaft shall not exceed 80 RPM, and the other
shaft speed shall not exceed 40 RPM. The septage grinder shall be
constructed of corrosion resistant material and shall be compatible to resist
corrosion due to cavitation or galvanic action. The spacers and cutters shall
be constructed from 17-4PH alloy steel, and shall be surface ground for
uniformity.

2.3.5 Gear motor shall be vertical configuration, minimum 5 HP, TEFC Super E
electric type, suitable for operation at 460 volt, 3 phase, 60 Hertz electrical
service. Motor shall be provided with 29:1 speed reducer,

2.4 Auger Assembly

2.4.1 Auger assembly shall be ASA3200-500, 35° inclination, alloy steel trough
and casings, “4-inch perforated screen, nominal 20-inch diameter alloy steel
spiral with nylon brush, 12-inch diameter alloy steel transport spiral with
tapered element, 500 mm transport segment length, dewatering bottom
discharge segment allowing approximately 75 inches of discharge clearance,
and pivoting auger support for easy removal and service. Auger shall be
provided with 160:1 speed reducer, and 2 HP TEFC Super E electric motor
coated with green epoxy paint. Motor shall be suitable for 460 volt, 3 phase,
60 Hertz electrical service.

2.5 Weather Protection for Auger Transport

2.5.1 General

2.5.1.1 The weather protection system shall inhibit freezing of the
conveyor contents. The heat-tracing shall be automatically
energized when the ambient temperature is equal to or less than
40°F and will be automatically de-energized when the ambient
temperature is greater than 40°F.

2.5.1.2 The auger transport and discharge sections shall be wrapped by
weatherproofed heat-tracing covered by an insulation jacket. The
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auger spray wash system shall be wrapped with heat-tracing to
prevent freezing.

2.5.1.3 Each Weather Protection System shall be installed by affixing the
heat-tracing to the auger components and then wrapping the
insulation jacket around the heat-traced auger transport and
discharge sections. The insulation jacket shall use lacing and/or an
optional buckling system to hold the insulation jacket in place so
the insulation jacket can be easily removed from the auger.

2.5.1.4 Temperature control shall be self-regulating.

2.5.1.5 The sensor shall be fitted with a junction/terminal connection for a
120/240V power connection. Power connection and control shall
be provided and installed by the Contractor as defined by the
National Electric Code.

2.5.1.6 Auger run sequence shall be set through the operator interface
(OIT) of the controller and shall operate the auger regardless of the
present condition (ON or OFF) of the heating cycle of the weather
protection system.

2.5.2 Components
2.5.2.1 Heat Tracing

2.5.2.1.1 Heat tracing shall provide 6-watts/foot of heating at
40°F and shall be self-regulating.

2.5.2.1.2 The heat-tracing conductors shall be protected by a
braided-metal sheathing and waterproof outer jacket.

2.5.2.2 Insulation Jacket

2.5.2.2.1 The insulation jacket shall consist of a silicon-based,
fabric shell encapsulating 1)s-inch thick fiberglass
matting.

2.5.2.2.2  The insulation jacket shall be held in place with lacing
and/or a buckling system.

2.5.3 Controller

2.5.3.1 Power connection and control shall be provided and installed by the
Contractor as defined by the National Electric Code.

2.6 System Connections: 4-inch diameter cast aluminum “Cam and Groove” inlet
connector for septage trucks, and 4-inch Schedule 10 304 stainless steel flanged
inlet piping components.
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2.7 Accessories

2.7.1

2.7.2

2.7.3

Plug Valve with Motor Actuator: Provide a 4-inch plug valve and electric
motor actuator with analog inputs for proportional control. Plug valve shall
be as specified in Section 02730 — Wastewater Piping System. Electric
motor actuator shall be as specified in Section 11315 — Electric Motor Valve
Actuators.

Magnetic Flow Meter: Provide a magnetic flow meter to indicate the flow
rate of feed septage to the receiving station. The meter shall be a 4-inch
diameter, Teflon lined, Type 316 stainless steel electrodes, Type 304
stainless steel metering tube as specified in Section 13300 — Flow, Level,
and Pressure Instruments. Flow meter shall be provided with a signal
converter and digital flow indicator. Flow meter shall send a 4-20 mA signal
to the Septage Receiving Station motor controller.

Rock Trap: Rock trap shall be constructed of Type 304 stainless steel with
4-inch Class 150 flanged inlet and outlet connections, and fitted with a 4-
inch knife gate valve for discharging collected solids.

2.8 Motor Controller

2.8.1

2.8.2

Model PC2450 motor controller shall be housed in a NEMA 4X 304
stainless steel enclosure with a sunshield, accepting 460 volt, 3 phase, 60
Hertz input power. Controller shall include, but not be limited to, [IEC motor
starters with over-current protection, jam-sensing current transformers,
micro-PLC with operator interface, start and stop pushbuttons, closed-loop
control system to maintain tank material level for optimum throughput/solids
washing, magnetic swipe-card reader, 50 blank swipe cards, transaction
printer, and choice of on-board flash card drive or data port (for connection
to remote PLC or computer).

Receptacle: A duplex ground fault indicating utility receptacle providing 60
hertz, single phase current shall be mounted on inside the controller
enclosure. Receptacle circuit shall be protected by a 15-amp thermal-
magnetic circuit breaker.

2.9 Nameplates

2.9.1

29.2

Motor: List all data pertinent to proper installation of each motor and
identification of motor for maintenance and replacement parts, including as a
minimum:

2.9.1.1 Motor manufacturer’s serial or model number; horsepower; speed;
voltage; number of phases; hertz; service factor; time rating, and
manufacturer’s number of each bearing.

Shipping identification tags shall be attached to all equipment according to
the tag numbers shown on drawings.
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3 EXECUTION
3.1 Factory tests shall be performed as specified below:

3.1.1 Motors: All motors shall receive a routine test including, but not limited to,
the following parameters:

3.1.1.1 No load current and speed at normal voltage and frequency.
3.1.1.2 Locked rotor current measurement at rated frequency.
3.1.1.3 High potential test.
3.1.1.4 Bearing inspection.

3.2 Installation

3.2.1 The Contractor shall install the equipment as specified herein, as shown on
the drawings, and according to the written instructions of the manufacturer.
Provide all necessary interconnections, services, and adjustments required
for a complete operating system.

3.2.2 Check motor and control data plates for compatibility to site voltage. Install
and test the station ground prior to connecting line voltage to station control
panel.

3.2.3 Prior to applying electrical power to any motors or control equipment, check
all wiring for tight connection. Verify that protective devices (fuses and
circuit breakers) conform to project design documents. Manually operate
circuit breakers and switches to ensure operation without binding. Open all
circuit breakers and disconnects before connecting utility power. Verify line
voltage, phase sequence and ground before actual start-up.

3.2.4 Weather protection systems shall be installed in accordance with the
manufacturer’s written installation instructions and in compliance with all
OSHA, local, state, and federal codes and regulations.

3.3 Performance tests: The equipment manufacturer’s experienced engineers shall
perform testing of the system as installed. During the tests, all manufacturer’s
integrated design equipment shall be tested under every condition of operation, and
all controls shall be tested to demonstrate performance of the required function. All
adjusting and balancing shall be completed to the satisfaction of the Engineer.
Warranty on adjustment of controls shall extend 1 year after the system is put into
operation. All defects in the work and equipment shall be corrected by the
Contractor and the manufacturer, respectively, at their own expense, and the test
repeated until proven satisfactory.

3.4 Startup: The equipment startup shall be performed by the manufacturer’s technical
representative. The representative will inspect the completed installation. The
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representative will calibrate and adjust instrumentation, correct or supervise
correction of defects or malfunctions, and instruct operating personnel in proper
operation and maintenance procedures. Follow the manufacturer’s recommended

startup procedures and demonstrate to the Owner that the equipment is performing
as specified in this section.

End of Section
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Section 11330
Aerobic Digester Equipment

1 GENERAL
1.1 System Description

1.1.1 Aeration equipment and piping assembly for Aerobic Digester Nos. 1, 2, 3, and
4 shall consist of, but not be limited to, all work associated with the following
equipment:

1.1.1.1 Diffused air piping, fittings, and diffuser assemblies
1.1.1.2 Rotary lobe, positive displacement blowers
1.1.1.3 Blower control panels

1.1.2 The aeration equipment and piping assembly for the Aerobic Digesters shall be
provided as a package assembly as specified, indicated on the drawings, and as
required to provide a complete and proper installation ready for operation.

1.2 Reference specifications where applicable to work under this section are referred to by
abbreviation as follows:

1.2.1 American Gear Manufacturers ASSOCIAtION .........ccceveeeiveerieenieeniennnen. AGMA
1.2.2  American National Standards Institute............cccoeceeiiiiiiiniiiiiniiceeee, ANSI
1.2.3  American Society for Testing and Materials..........c.ccceevevveeeciieencveeennnen. ASTM
1.2.4 National Electrical Code.........ccceeiiriiiiniiniiiiiiinieecesteeeeseee e NEC
1.2.5 National Electrical Manufacturers Association...........cccceeeeveerueerveennnens NEMA
1.2.6 National Fire Protection ASSOCIAtION........ccceeriiiriieriiieniienieeieeeie e NFPA
1.2.7 Southern Building Code Congress ..........cceeeveeerveeerveeeiieeeiieeeieeeenens SBCC

1.3 Quality Assurance

1.3.1 The aeration equipment and piping assembly specified in this section shall be
an integrated system and as such shall be furnished by one equipment supplier
as an integrated design package. Supplier shall provide all equipment and
appurtenances and be responsible to the Contractor for the complete and
satisfactory operation of the entire integrated system. The equipment supplier
shall be the air diffuser equipment manufacturer.

1.3.2  Each equipment supplier shall have unit responsibility for its equipment startup.
Provide services of experienced manufacturer-trained technicians for two site
visits consisting of a total of three 8-hour working days on the site, to
demonstrate satisfactory operation and to provide training and instruction of
Owner’s personnel for equipment operation.
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1.3.3 Xylem, Inc. (Sanitaire) shall be the design standard for the coarse bubble air
diffuser assemblies. The drawings and design of the air diffuser assemblies are
based on the design standard. Air diffuser assemblies as manufactured by
Environmental Dynamics International (EDI), Evoqua Water Technologies, or
Aquarius shall be considered approved equals.

1.3.4 Aerzen shall be the design standard for the rotary lobe, positive displacement
blower assemblies. The drawings and design of the blower assemblies are
based on the design standard. Blower assemblies as manufactured by Kaeser
Compressors that meet the technical requirements of this specification shall be
considered approved equal.

1.3.5 If alternate equipment other than design standard is used, the Contractor shall
provide a similar arrangement and revise the dimensional layout as necessary.
Such revisions to the design must be certified by a professional engineer,
approved by the Engineer in the shop drawing phase of construction, and shall
be revised and constructed at no additional cost to the Owner. Equipment
supplied other than design standard shall conform to paragraph entitled “Project
Conditions” and all additional requirements specified in this section.

1.4 Submittals: Provide the following in a timely manner in accordance with the approved
submittals schedule as specified in Section 01400 — General Requirements.

1.4.1 Diffuser oxygen transfer efficiency and pressure drop curves
1.4.2 Operation and maintenance manuals
1.5 Project Conditions

1.5.1 Equipment and piping furnished in accordance with this section shall be
installed at the location and in the space allocated on the contract drawings.

1.5.2 Installation shall be inspected, tested, and approved as specified herein prior to
being put into service. All incidental piping, controls, and accessories required
for complete operating systems shall be at the expense of the Contractor.
Equipment, materials, installation, and workmanship shall be in accordance
with the Standard Plumbing Code.

1.5.3 Electrical Motors, Controllers, Starters, and Disconnects: Furnish motors,
controllers, starters, and disconnects with their respective pieces of equipment.
Motors, controllers, starters, and disconnects shall conform to and shall have
electrical connections in accordance with the National Electrical Code.
Controllers and starters shall have a maximum of 120-volt control circuits, and
auxiliary contacts for use with the controls furnished.

1.5.4 Any structural, piping, electrical requirements, wiring, instrumentation and
controls, drawings, or other modifications required to accommodate equipment
offered other than that specified as the design standard and as shown on the
drawings shall be done at no additional cost to the Owner.
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2 PRODUCTS

2.1 Air Blower

2.1.1

Air blower assemblies for the digester shall include air blowers, blower drivers,
speed reducers, base plates, pressure relief valves, pressure regulating valves,
check valves, inlet and discharge silencers, flexible discharge connections,
manometers, ball valves, thermometers, pressure gauges, guards, blower sound
attenuation enclosure, and inlet filters. Air blower assemblies shall be factory
painted with a baked enamel finish. Each blower assembly shall be provided
with the piping and equipment accessories listed above.

Air blowers for Aerobic Digester Nos. 1 and 2 shall be an Aerzen Model GM
60S rotary lobe, positive displacement type. Performance requirements for
each blower shall be as follows:

2.1.2.1 Blower Quantity: As indicated on the contract drawings.
2.1.2.2 Inlet air volume: 1,701 SCFM

2.1.2.3 Blower rotor speed: 2,869 RPM

2.1.2.4 Motor speed: 1,780 RPM

2.1.2.5 Maximum motor horsepower: 150 HP

2.1.2.6 Intake pressure: 14.50 psia

2.1.2.7 Intake temperature: 100°F

2.1.2.8 Relative humidity: 80%

2.1.2.9 Discharge pressure: 10.50 psig

Air blowers for Aerobic Digester Nos. 3 and 4 shall be an Aerzen Model GM
60S rotary lobe, positive displacement type. Performance requirements for
each blower shall be as follows:

2.1.3.1 Blower Quantity: As indicated on the contract drawings.
2.1.3.2 Inlet air volume: 1,360 SCFM

2.1.3.3 Blower rotor speed: 2,300 RPM

2.1.3.4 Motor speed: 1,780 RPM

2.1.3.5 Maximum motor horsepower: 75 HP

2.1.3.6 Intake pressure: 14.50 psia
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2.1.3.7 Intake temperature: 100°F
2.1.3.8 Relative humidity: 80%
2.1.3.9 Discharge pressure: 7.00 psig

2.1.4 The allowable tolerance on the stated inlet volume shall be £4%. The unit shall
be equipped with heavy-duty anti-friction bearings. Impellers shall be made of
close-grained cast-iron conforming to ASTM A 48, Class 35. Impellers shall
have strong, internal ribbing, shall be machined on all exterior surfaces and
shall be dynamically balanced. Shafts shall be machined and shall be made of
steel conforming to ASTM A 108 or alloy steel forgings conforming to ASTM
A 668. When shaft and impeller are separate pieces, impeller shall be press fit
onto the shaft and held by means of Woodruff key and lock nut. The casting
shall be cast iron conforming to ASTM A 48, Class 30. The rotary
displacement type unit shall have two timing gears machined from heat-treated
steel to accurately synchronize the impellers so as to maintain maximum
rotation efficiency. The surface durability, strength, and materials for spur
gearing shall be in accordance with AGMA standards.

2.1.5 Gears shall be enclosed in an oil tight housing and shall be lubricated by a
splash oiling system from oil contained in gear housing. Blower shall be v-belt
driven by the blower driver. Blower shall be equipped with a Kingsbury type
thrust bearing on the drive shaft so that no thrust from the driver will be
transmitted to the blower impellers. The blower shall have an operating sound
pressure level not to exceed 90 decibels over a frequency range of 37.5 to 9,600
cycles per second measured at 5 feet from the unit. Blowers shall be equipped
with sound-proof enclosures.

2.1.6 Bearings for positive displacement type blowers shall have a minimum rated
life expectancy (L-10) of 50,000 hours, based on the anti-friction bearing
manufacturers standards. Internal bearings shall be splash lubricated from the
gear housing oil reservoir. Drive-end bearings shall be grease lubricated
through grease fittings in each bearing housing located so that they are easily
accessible. Grease vents shall be provided in the bearing housing to prevent
rupture of grease seals from over greasing. Air vents shall be provided between
the seals and the impeller chamber to relieve excessive pressure on the seals.

2.1.7 Blower Drivers: Blower shall be driven by an electric motor through a V-belt
drive at a speed corresponding to its peak efficiency. Motor shall be suitable
for operation at the electrical service characteristics indicated on the drawings.
Motor shall be totally enclosed, fan cooled (TEFC), in accordance with NEMA
MG-1. Each motor shall have a 1.15 service factor with Class F insulation.

2.1.8 Speed reducers shall be V-belt drive.
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2.1.9 V-belt drive shall include blower sheave, motor sheave, and V-belt. Sheaves
shall be cast steel and keyed to the shaft. Multiple belts shall be sued when
necessary to transmit the required power. V-belt shall be of a heavy-duty type,
oil and heat resistant, and static dissipating. Drive shall be designed to have a
minimum service factor of 1.6.

2.1.10 Base plates: A cast iron or welded steel base plate sized to carry the blower,
speed reducer, and blower driver shall be provided with the necessary anchor
lugs for foundation bolts. It shall have sufficient rigidity to maintain alignment
between the various elements.

2.1.11 Inlet filter: Filter shall be dry-type, rated 99.5% on 2-micron particulate,
complete with weather hood and shall have a minimum connection consistent
with flow requirements. Inlet filter shall be as manufactured by universal or
approved type.

2.1.12 Inlet/Discharge silences: Silencer shall be a chamber type. Silencer shall be of
heavy gage welded steel construction. Silencer shall be provided for inlet
and/or discharge of blower. Silencer shall provide a minimum sound
attenuation of 25 decibels up to 10,000 cycles per second. Silencer piping
connections shall be flanged.

2.1.13 Flexible discharge connections shall be of the rubber spool type made of duck
and chloroprene with a single arch in the middle, reinforced with steel wire
rings, flanged, and fitted with galvanized split retaining rings. Flexible
discharge connections shall be suitable for use on blower discharges and shall
be suitable for use with pressures up to 15 psig and temperatures up to 275°F.

2.1.14 Manometer: Manometer shall have a steel body and indicating glass tube with
a scale range selected by the aeration equipment manufacturer, plate glass
cover, and front scale adjustment. An adequate supply of red oil manometer
fluid having a specific gravity of 0.827 shall be provided.

2.1.15 Thermometers: Thermometer shall be straight form or dial type. Thermometer
shall have brass or stainless steel case. Thermometer shall be moisture-proof,
dust-proof, shock-proof, and vibration-proof. Thermometer shall have a
stainless steel temperature sensing bulb not less than 2 inches long, with }%-inch
or ¥s-inch male pipe thread connection. Temperature range of the thermometer
shall be suitable for the intended service.

2.1.16 Discharge pressure gauge: ANSIB 40.1. Pressure gauge shall be dial type and
include a bourdon tube gearless movement. Dial shall be 2! inches in diameter
with a pressure range suitable for the intended service. Gauge shall have steel
or brass case and have a "4-inch male pipe thread connection. A similar filter
restriction pressure gauge shall be mounted directly to the inlet silencer for
monitoring of the inlet filter.
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2.1.17 Guards: Belts, sheaves, gears, couplings, projecting setscrews, keys, and other
rotating parts, located so that any person may come in close proximity thereto,
shall be fully enclosed or properly guarded in accordance with ANSI B15.1.

2.1.18 Sound attenuation enclosure (for each blower): The Contractor shall install
each blower package in a removable acoustical enclosure to reduce the resultant
noise level. The acoustical enclosure shall encompass the entire blower
package for maximum sound attenuation. The enclosure will be constructed of
16-gauge galvanized sheet steel supported by a 2-inch by 2-inch angle frame.
Full height access doors shall be provided front and rear to facilitate servicing
of the blower package. A baffled inlet port with louver and bird/insert screen
shall be located opposite the blower package inlet filter to allow supply/cooling
air to enter the enclosure during operation. The interior surfaces shall be lined
with a 2-inch-thick convoluted acoustical foam to help absorb, dampen, and
block noise transmission to the outside of the enclosure. An internal angle base
shall be used to mount the unit to the concrete equipment pad. The enclosure
shall be shipped completely assembled ready for installation.

2.1.19 Valves: Provide check valves and pressure relief valves as specified in this
section.

2.2 Electrical Power/Control Panels

2.2.1 New triplex control panels (indoor application) shall be provided for the three
new blowers serving Aerobic Digester Nos. 1 and 2, as well as the three new
blowers (outdoor application) serving Aerobic Digester Nos. 3 and 4. Each set
of three new blowers shall be controlled by a single control panel located as
indicated on the contract drawings.

2.2.2 Each blower control panel shall be assembled and tested by the same
manufacturer supplying the blowers to ensure suitability and assurance of
experience in matching controls to motors and to ensure single source
responsibility for the equipment.

2.2.3 The blower supplier shall provide triplex electrical power/control panels for
electrical power supply and automatic operation of the blowers. Each control
panel shall be located in a panel mounted on the electrical rack as shown on the
electrical drawings. Each control panel shall include, but not be limited to,
NEMA rated solid state, soft start type motor starters with thermal overload
protection for each blower and main disconnect switch, circuit breakers, hand-
off-automatic (HOA) selector switches, manual start pushbuttons, timers to
control the run time for each blower, run light for each blower indicating
running or stopped condition, alarm horn and light, push to test buttons for
alarm horn and light, automatic reset for next alarm, connections for status
alarm contacts, overloads, relays, run time meters, and 120-volt control
transformer for each blower for automatic operation as specified herein.

2.2.4 Each control panel shall be pre-wired in a NEMA 4X (outdoor) and NEMA 3R
(indoor), 12-gauge, stainless steel rack mounted cabinet enclosure as indicated
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on the contract drawings. Each enclosure shall have an anti-condensation
heater sized to prevent moisture accumulation in the enclosure. The blower
supplier shall provide all wiring and conduit between each blower control panel
and its respective blowers. The Contractor shall provide all wiring, conduit, and
other appurtenances from each control panel to the motor control center as
indicated on the contract drawings.

2.2.5 Functional Description: Sequence of operation for each set of digester blowers
shall be as follows:

2.2.5.1 The operator shall manually choose which blower to operate using
a Hand-Off-Automatic (HOA) switches for each blower.

2.2.5.2 A 7-day, 24-hour timer with 96 incremental adjustment points of 15
minutes each shall be provided for each blower for automatic
control.

2.2.5.3 The control panel shall allow all blowers to run simultaneously, but
shall be designed to prevent multiple blowers from starting at the
same time.

2.2.5.4 Flashing red alarm light and alarm horn shall activate at the local
control panel, and a status alarm shall be transmitted to the existing
PLC when any of the following conditions occur.

2.2.5.4.1 High Pressure (for each blower)
2.2.5.4.2 Overload (for each blower)

2.2.5.4.3 High Temperature (for each blower)

2.2.5.5 Alarm light shall be equipped with long life bulb in guarded
enclosure. Horn shall emit 120-decibel alarm at 10-foot distance. Each
control panel shall include an alarm light for each of the alarm
conditions specified herein.

2.2.6  The control panel shall have power on light, push to test button for light, light
with automatic reset for next alarm, and the appropriate contacts to transmit a
status alarm to the PLC when the alarm conditions specified herein are
activated.

2.2.7 Each control panel shall send status and alarm information to SCADA through
an ethernet connection.

2.2.8 Each control panel shall have one GFI 120-volt electrical double convenience
outlet.

2.3 Fixed Header Aeration System

WW Associates Project No. 221028.00 11330/7



2.3.1 Furnish all materials and equipment for the fixed header aeration systems in the
digester tanks.

2.3.2  Furnish all equipment as shown on the drawings and as specified herein.
2.3.3 Provide services and testing associated with the equipment.

2.3.4 All items furnished by the equipment supplier under this section are for
installation by the Contractor.

2.3.5 Equipment Components Included

2.3.5.1 Stainless steel dropleg, distribution header(s) and diffusers.

2.3.5.2 Stainless steel manifold and supports.

2.3.5.3 Stainless steel supports and anchor bolts.

2.3.5.4 Stainless steel flanged and expansion joints.

2.3.5.5 Bolts, nuts and gaskets for aeration system flange connections
2.3.6 Materials, Fabrication, and Finishing

2.3.6.1 Stainless Steel

2.3.6.2 Fabricate all welded parts and assemblies from sheets and plates of
304L stainless steel with a 2D finish conforming to ASTM A240.

2.3.6.3 Fabricate non-welded parts and flanges from sheets, plates or bars of
304 stainless steel conforming to ASTM A240 or ASTM A276.

2.3.6.4 Provide droplegs, manifolds and headers of the diameter shown on the
drawings with dimensional tolerances conforming to ASTM A554 and
fabrication procedures in accordance to ASTM A774 & A778.

2.3.6.5 Furnish air distribution headers with the following minimum nominal
wall thicknesses.

2.3.6.5.1 For diffuser connectors and headers that are not gusset
reinforced as specified herein, the minimum allowable
header wall thickness is 0.25 inches to minimize potential
for connector failure.

2.3.6.6 Furnish diffuser connector from cast 316L Stainless Steel.
2.3.6.7 Furnish all flanges from stainless steel as specified herein.

2.3.6.8 Furnish all nuts, bolts and washers including anchor bolts in 18-8
series stainless steel.
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2.3.6.9 Furnish 304L stainless steel diffusers with a cast 304L Schedule 80

threaded inlet nozzle.

2.3.6.10 Welds and Welding Procedure

2.3.6.10.1 Weld in the factory with ER 316L filler wire using MIG,
TIG or plasma-arc welding inert gas processes. Provide a
cross section equal to or greater than the parent metal.

2.3.6.10.2

Provide full penetration butt welds to the interior surface

with gas shielding to interior and exterior of joint.

2.3.6.10.3

Provide smooth, even distribution interior weld beads

with an interior projection not exceeding 1/16 inch
beyond the I.D. of the air header or fittings.

2.3.6.10.4

Continuously weld both sides of face rings and flanges to

eliminate potential for crevice corrosion.

2.3.6.10.5

Field welding is NOT permitted.

2.3.6.11 Corrosion Protection and Finishing

2.3.6.11.1 Clean all welded stainless steel surfaces and welds after
fabrication by using the following procedure:

2.3.6.11.1.1

2.3.6.11.1.1.1

2.3.6.11.1.1.2
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Clean all welded stainless steel
surfaces and welds after fabrication by
using the following procedure:

Pre-clean all outside weld areas to
remove weld splatter with the use of
stainless steel brushes and/or
deburring and finish grinding wheels.

Finish clean all interior and exterior
welds and piping by full immersion
pickling and rinse with water to
remove all carbon deposits, oxide film
and contaminants to regenerate a
uniform corrosion resistant chromium
oxide film.
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2.3.6.11.1.1.2.1

23.6.11.1.1.2.2

2.3.6.11.1.1.2.3

23.6.11.1.1.2.4

2.3.6.11.1.1.2.5

Completely immerse all
stainless steel assemblies and
components in an acid solution
as described in Section 6.2.11
of ASTM A380-88. The acid
shall be a nitric-hydrofluoric
solution as defined in Table
A.2.1 of Annex A2 of ASTM
A380.

Provide a final thorough rinse
using ordinary industrial or
potable water and dry in
conformance per Section 8.3
of ASTM A380.

Corrosion protection
techniques not utilizing full
immersion  methods  are
unacceptable and will be cause
for rejection of the equipment.

Engineer/Owner at  their
option may choose to observe
the  equipment cleaning
procedure by notifying the
manufacturer of their intent to
visit thirty (30) days prior to
the date. Cost of the travel
and expenses are by the
owner.

Neoprene — furnish all gaskets
of fiber reinforced neoprene —
45 to 50 durometer (Shore A).

2.3.7 Fixed Aeration Headers, Manifold, and Droplegs

2.3.7.1 Provide a dropleg from the air main connection or air control valve to
the aeration system as shown on the drawings.

2.3.7.1.1 Provide a stainless steel Van Stone style flange design
with a 150 pound drill pattern flange ring for the top

connection.

2.3.7.1.2  Provide a stainless steel band clamp coupling with gasket
for the lower dropleg to header connection for ease of
installation and alignment.
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2.3.7.2 Fabricate manifold and air distribution headers in sections up to 41
feet in length.

2.3.7.2.1  Provide eccentric reducers for changes in diameter for
constant invert elevation.

2.3.7.2.2 Provide 8-inch diameter and smaller headers with
removable end caps and 10-inch diameter and larger
headers with welded end caps.

2.3.7.3 Join sections of manifold or air distribution headers with flanged
joints or expansion joints. Design individual header sections for
rotation independent of adjacent sections for alignment purposes
during installation.

2.3.7.3.1 Provide flanged joints consisting of face rings, rotating
ring flanges, bolts and gaskets.

2.3.7.3.2  Provide expansion joints consisting of a welded flanged
expansion barrel, O-ring gasket, O-ring locking flange
and hardware to accommodate + 2 inch of movement.

2.3.7.4 Furnish expansion/contraction system for all headers designed for
temperature range of 125° F consisting of simple and fixed supports
and expansion joints.

2.3.7.4.1 Lengths of header can extend up to 80 feet from
restraining point without an expansion joint.

2.3.7.42 Limit maximum distance between restraining points on a
continuous length of header to 120 feet maximum.

2.3.7.43 Provide an expansion joint on continuous lengths of
header between two restraining points.

2.3.7.4.4 Provide simple supports to restrain header from buoyant
uplift forces.

2.3.7.4.5 Provide fixed supports as specified herein.

2.3.7.4.5.1 Limit movement to prevent expansion joint
blow apart and transmit expansion forces from
the header to the fixed support stand.

2.3.7.4.5.2 Provide a mechanical link to connect the
header and fixed support stand.

2.3.7.4.5.3 Reinforce the header at the attachment point
of the mechanical link.
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2.3.8 Duplex Diffuser Connectors
2.3.8.1 Factory weld to the invert centerline of the air header.
2.3.8.2 Design diffuser connectors for two diffusers.
2.3.8.3 Furnish PVC plugs for all unused diffuser connectors.

2.3.8.4 Provide connectors of length appropriate to the header diameter and
positioned so that air exiting the diffusers clears the header.

2.3.8.5 Design header and diffuser connectors as follows:

2.3.8.5.1 Reinforce the connector header weld joint by providing
and continuously welding gussets between the vertical
side wall of the header and the connector ends to limit
long term flexure failure. Minimum gusset thickness is
0.125 inch.

2.3.8.5.2  Weld connector to the header with a full penetration butt
weld to minimize potential for crevice corrosion between
header and connector. Use of fillet welds at the
connection between the diffuser connector and header is
NOT permitted.

2.3.8.5.3 Resist a vertical dead load applied to the threaded end of
the connector that results in a bending moment of 1000
inch-lbs without exceeding 24,000 psi design stress in any
part of the header wall or connector.

2.3.8.5.4 Header wall thickness for unreinforced connectors must
comply with requirements herein.

2.3.9 Supports and Anchor Bolts

2.3.9.1 Provide each section of air header with a minimum of two supports
with the maximum spacing between supports not to exceed 17 ft — 6
inches.

2.3.9.2 Limit header or manifold cantilever to no more than 4 feet.

2.3.9.3 Provide header supports with a vertically adjustable header hold down
locking mechanism mounted on a stainless steel supporting structure.

2.3.9.4 Provide header supports with a vertically adjustable header hold down
locking mechanism mounted on anchor bolts cast into 4,000 psi
reinforced concrete pedestals.
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2.3.9.5 Design support hold down locking mechanisms with a minimum
width of 2 inch and a minimum thickness of .109 inch on headers 12-
inch diameter or smaller.

2.3.9.6 Design support hold down locking mechanisms using a "U" bolt
smaller diameter and larger.

2.3.9.7 Provide supports with a mechanism to provide for + 2 inch of vertical
adjustment and + 1/2 inch of lateral adjustment for alignment of the
header in the field.

2.3.9.8 Provide a wall or floor mounted support near the drop pipe to header
connection for vertical support and restraint of movement due to
thermal expansion and to prevent blowing apart.

2.3.10 Anchor Bolts

2.3.10.1 Design anchor bolts for embedment in 4,000 psi concrete with a
pullout safety factor of 4.

2.3.10.2 Attach supports to the tank with two stainless steel anchor bolts.

2.3.10.3 Provide a mechanical stainless steel expansion type anchor bolt
system.

2.3.10.4 Provide a chemical bond adhesive stainless steel anchor bolt system
with stainless steel threaded stud bolts.

2.3.11 Air Diffusers
2.3.11.1 Provide coarse bubble diffusers fabricated of stainless steel material.
2.3.11.2 Design diffuser for operating range of 8 to 40 SCFM.

2.3.11.3 Design diffusers with cast Schedule 80 %4-inch NPT threaded nozzle
and acetyl orifice insert if required, an inverted air reservoir, air exit
ports and a full-length deflector.

2.3.11.3.1 Design diffusers to provide full wide band aeration with a
minimum air release perimeter of 48 inches per diffuser.
Release air uniformly along a minimum two-foot band
beyond each side of the header.

2.3.11.3.2 Locate exit ports discharging air into liquid on horizontal
planes at two levels.

2.3.12 Diffuser Deflector

2.3.12.1 Provide deflector below each diffuser for its full length and width.
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2.3.12.2 Design deflector to direct the liquid being aerated along the diffuser
reservoir walls so that the air exits through the ports and is sheared
into small bubbles and distributed into the liquid.

2.3.13 Spare Parts

2.3.13.1 Package spare parts in a separate container clearly marked “Spare
Parts” and provide inventory list on exterior of the container.

2.3.14 Air Piping: All above grade air piping and piping located inside tanks required
for Aerobic Digester Nos. 1, 2, 3 and 4 shall be welded Schedule 10 stainless
steel. Provide flanges, connecting pieces, transition glands, transition sleeves,
Victaulic couplings, and other adapters as required. Below grade air piping
shall be Class 52 mechanical joint ductile iron pipe as specified in Section
02730 Wastewater Piping System.

2.3.14.1 Stainless Steel Piping: ASTM A 312, Type 316L, Schedule 10, with
threaded end connections.

2.3.14.2 Threaded Fittings: ANSI B16.11, Class 600, except stainless steel
shall conform to ASTM A 182, Type 316L.

2.3.14.3 Flanges and Unions: Provide at valves and connections to aeration
equipment.

2.3.14.3.1 Flanges: ANSIB16.5, Class 600, raised face type, except
stainless steel shall conform to ASTM A 182, Type 316L.

2.3.14.3.2 Unions: ANSI B16.39, Class 600, except stainless steel
shall conform to ASTM A 312, Type 316L. Provide
Victaulic couplings as required.

2.3.15 Butterfly Valves: Butterfly valves shall be high performance butterfly valves as
manufactured by DeZurik, or approved equal. Above grade butterfly valves
shall have threaded or flanged end connections.

2.3.15.1 Design
2.3.15.1.1 Design Pressure: ANSI Class 150
2.3.15.1.2 End Connections: Wafer Lug

2.3.15.1.3 Disc: Valve disc shall be double offset to provide 360°
seating.

2.3.15.1.4 Seats: Valve seats shall be retained in the body and
replaceable without removing the disc or stem.

2.3.15.1.5 Valve laying length shall conform to MSS-SP67.
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2.3.15.1.6 Valves 6 inches in diameter and smaller shall be equipped
with a lever operator. Valves 8 inches in diameter and
larger shall be gear operated.

2.3.15.2 Materials and Construction

2.3.15.2.1 Body: Stainless steel, conforming to the design standards
of ANSI B16.34 steel valves and ANSI B16.5 flange
mating.

2.3.15.2.2 Seat: PTFE or RTFE, retained in the body and replaceable
without moving the disc or steel.

2.3.15.2.3 Disc: Stainless steel.
2.3.15.2.4 Shaft: 17-4 Stainless steel.

2.3.15.2.5 A packing gland, utilizing “V” type Chevron PTFE
packing, shall be provided at the operator end of the valve
shaft.

2.3.16 Check Valves: Techno Corporation, Model 5412 wafer type check valve,
aluminum construction, with Class 150 flanged end connections.

2.3.17 Pressure Relief Valve

2.3.17.1 Each package shall be supplied with a single pressure relief valve on
the discharge side of the blower mounted downstream of the discharge
silencer and upstream of the check valve.

2.3.17.2 The pressure relief valve shall be set to protect the blower from
exceeding its maximum pressure rating, and shall be sized to pass
100% of the design flow.

2.3.17.3 The pressure relief valve shall be field adjustable, spring loaded, and
have a certificate of conformity to PED.

2.3.17.4 The pressure relief valve shall be housed by the sound enclosure and
shall relieve into a segmented section of the sound enclosure.
Weighted relief valves inside in the enclosure are not permitted.

2.3.17.5 The valve shall be manufactured by the blower manufacturer.

2.3.18 Condensate Ball Valves: Ball valves shall be Class 150, meeting requirements
of ANSI B16.34. Valves shall have ANSI stainless steel bodies and balls.
Valves shall have stainless steel stems and trim, and Viton or Teflon seats, body
seals, and stem seals. Valves shall be lever operated. Valves shall be
manufactured by Velan Valve Corporation, ITT-Grinnell, Worchester, Inc., or
approved equal.
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3 EXECUTION

3.1 Install equipment and piping as shown on the contract documents and according to the
written instructions of the manufacturer. Provide all necessary interconnections,
services, and adjustments required for a complete operating system.

3.2 Installation of aeration piping, including equipment, materials, and workmanship, shall
be in accordance with the SBCC Standard Plumbing Code.

3.3 Follow equipment manufacturer's recommendations for sequencing of equipment
installation.

3.4 Layout and install support anchors in accordance with equipment manufacturer's
recommendations and anchor setting plan.

3.5 Level aeration system such that all diffusers connected to a header are within plus or
minus 3/8 inch of a common horizontal plane.

3.5.1 Piping systems: Piping system shall be hydrostatically tested at not less than 1.5
times the working pressure, but not less than 50 psig and shall show no leakage
or reduction of gauge pressure after 4 hours.

3.5.2 Clean and flush air piping of all loose dirt, grit, and other extraneous materials
before installing diffuser assemblies.

3.6 Startup: Follow the manufacturer's recommended startup procedures and demonstrate
to the Owner that the equipment and piping are performing as specified in this section.

End of Section
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Section 11350
Centrifuge Sludge Dewatering Equipment (Owner Furnished)

1. GENERAL

1.1 System Description: Refer to Appendices A and B in this project manual for system
description, proposal, and design criteria for installation by the Contractor in the
Sludge Processing Building at the Town’s Wastewater Treatment Plant as indicated
on the Contract Drawings. The Contractor shall provide a complete and properly
functioning Dewatering System.

1.2 Reference specifications are referred to by abbreviation as follows:

1.2.1 American National Standards Institute...........c.cceeeuvevienviienienciieieee. ANSI
1.2.2  American Society for Testing and Materials ...........ccccceveeveriencennen. ASTM
1.2.3  American Water Works ASSOCIAtION .........ccceevveriereenierienieeniennene AWWA
1.2.4 National Electric Code.........coviimiiniiiiniiieeieriesieeeseeeee e NEC
1.2.5 National Electrical Manufacturers Association ...........cccceeeveerveennnene NEMA

1.3 Quality Assurance

1.3.1 Equipment manufacturer shall have unit responsibility for equipment
recommissioning and startup. The Owner shall provide the services of
experienced manufacturer-trained technicians for startup.

1.4  Project Conditions

1.4.1 Equipment furnished in accordance with this section shall be installed at the
location and in the space allocated on the contract drawings.

1.4.2 The Owner will provide a set of the approved shop drawing submittals for the
centrifuge and polymer system equipment to the selected Contractor for
convenient reference during installation.

1.4.3 Any structural, piping, electrical requirements, wiring, instrumentation and
controls, drawings, or other modifications required to accommodate
equipment offered other than that specified as the design standard and as
shown on the drawings shall be done at no additional cost to the Owner.

1.4.4 If equipment is not functioning properly after the equipment is installed and
mechanically started up and fails to perform as specified or as represented by
the manufacturer, the Contractor shall be responsible for satisfactory
replacement, repair, or modification of such items at no additional cost to the
Owner.
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2. PRODUCTS

2.1 Design Criteria: Refer to Appendices A and B in this project manual for system
description, proposal, and design criteria for new, Owner Furnished, centrifuge
sludge assembly and polymer feed systems for installation by the Contractor in the
Sludge Processing Building at the Town’s Wastewater Treatment Plant.

3. EXECUTION
3.1 Installation

3.1.1 The Contractor shall install the Owner-furnished equipment as specified
herein, as shown on the drawings, and according to the written instructions of
the manufacturer. Provide all necessary interconnections, services, and
adjustments required for a complete operating system.

3.1.2  Prior to applying electrical power to any motors or control equipment, check
all wiring for tight connection. Verify that protective devices (fuses and
circuit breakers) conform to project design documents. Manually operate
circuit breakers and switches to ensure operation without binding. Open all
circuit breakers and disconnects before connecting utility power. Verify line
voltage, phase sequence and ground before actual start-up.

3.2 Piping systems shall be hydrostatically tested as specified in Section 02730 -
Wastewater Piping System.

33 Performance tests: Alfa Laval’s experienced engineers shall perform testing of the
system as installed. During the tests, all manufacturer’s integrated design equipment
shall be tested under every condition of operation, and all controls shall be tested to
demonstrate performance of the required function. All adjusting and balancing shall
be completed to the satisfaction of the Engineer. Warranty on adjustment of controls
shall extend 1 year after the system is put into operation. All defects in the work and
equipment shall be corrected by the Contractor and the manufacturer, respectively, at
their own expense, and the test repeated until proven satisfactory.

3.5 Startup: Startup of the centrifuge sludge dewatering assembly and polymer feed
systems shall be performed by Alfa Laval. Alfa Laval’s representative will inspect
the completed installation. The representative will calibrate and adjust
instrumentation, correct or supervise correction of defects or malfunctions, and
instruct operating personnel in proper operation and maintenance procedures.
Follow Alfa Laval’s recommended startup procedures and demonstrate to the Owner
that the equipment is performing as specified in this section.

End of Section
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Section 11430
Chemical Piping and Appurtenances

1 GENERAL
1.1 Description

1.1.1 Chemical piping and appurtenances shall consist of, but not be limited to, all
piping, valves, and other appurtenances required for complete and operable feed
systems for the following chemicals:

1.1.1.1  Alum Solution
1.1.1.2  Polymer Solution

1.1.2  The Contractor shall provide all labor, materials, equipment, and incidentals
required to install, test, and place in satisfactory services all chemical feed
systems and equipment as indicated on the drawings and as specified herein.

1.2 Submittals: Provide the following in a timely manner in accordance with Section
01400 — General Requirements.

1.2.1 Catalog cuts, performance data, shop drawings, replaceable parts lists, and
certificates of compatibility with intended chemical service for the following:

1.2.1.1 Piping, Fittings, and Pipe Appurtenances
1.2.1.2 Valves
1.2.1.3 Piping Insulation System

1.2.2  Provide piping schematics, wiring schematics with interconnection diagrams,
and instrumentation diagrams.

1.2.3 Operation and Maintenance Manuals: Submit in PDF format.

1.2.3.1 Each manual shall include the names, addresses, and telephone
numbers of the local representatives for each item of equipment and
each system.

1.2.3.2 Each manual shall have a table of contents and be assembled to
conform to the project manual table of contents with the tab sheets
placed before instructions covering the subject. Additionally, each
manual shall contain a comprehensive index of all manuals submitted
in accordance with this paragraph.

1.2.3.3 Manuals and specifications shall be furnished which provide full and
complete coverage of the following subjects:
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1.3

1.4

1.5

2.1

1.2.4

1.2.3.3.1 Operational Requirement: This document shall describe, in
concise terms, all the functional and operational
requirements for the system.

1.2.3.3.2 Maintenance: = Documentation of all user-performed
maintenance on all system components including
inspection, periodic preventative maintenance, fault
diagnosis, and repair or replacement of defective units.
This shall include calibration, maintenance, and repair of
all equipment, instrumentation, and controls, plus diagnosis
and repair or replacement of all system hardware.

Spare Parts: Each equipment manufacturer shall submit a recommended list of
spare parts for the equipment supplied.

Quality Assurance

1.3.1

1.3.2

The Contractor shall provide all piping, valves, equipment, and appurtenances
required for complete and operable chemical feed systems.

Each equipment manufacturer shall have unit responsibility to the Contractor
for the installation of all equipment, instrumentation, and controls specified in
this section.

Project Conditions

1.4.1

142

Equipment furnished in accordance with this section shall be installed at the
location and in the space allocated on the contract drawings. The Contractor
shall provide all labor, materials, equipment, and incidentals required to install,
test, and place in satisfactory service all chemical feed equipment as indicated
on the drawings and as specified herein.

Any structural, piping, electrical requirements, wiring, instrumentation and
controls, drawings, or other modifications required to accommodate equipment
offered and as shown on the drawings shall be done at no additional cost to the
Owner.

Warranty

1.5.1

In addition to the manufacturer’s standards guarantee, the Contractor shall
include the services of a factory-trained serviceman to provide repair services
for the equipment for the period of 1-year commencing with the time the
equipment is placed in continuous permanent operation. This service shall
include the cost of all replacement parts required during the interval.

PRODUCTS

Materials
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2.2

23

2.1.1

2.14

All materials of construction provided shall be chemically compatible and
resistant to the intended service in accordance with the manufacturer’s written
recommendations.

All chemical feed equipment shall have manufacturer’s name, model number,
working pressure if pertinent and other technical information as required cast in
raised letters on body of equipment.

All flanged connections where required, unless otherwise specified, shall have
chemically resistant ANSI 150-pound flanges.

Gasket materials and installation shall conform to the manufacturer’s written
recommendations.

Piping Application: Pipe leakage will not be allowed.

2.2.1

222

223

224

Pipe
2.3.1

Solvent welded Schedule 80 polyvinyl chloride (PVC).

Above grade chemical tank fill piping inside buildings: Double-walled, solvent
welded Schedule 80 polyvinyl chloride (PVC).

Provide piping insulation system for all outdoor exterior solution chemical
piping systems as specified herein.

Above grade accessories: Provide chemically resistant flanges, quick
disconnects, connecting pieces, transition glands, transition sleeves, and other
adapters as required for complete and operable piping systems for service
indicated.

Polyvinyl Chloride (PVC) Piping

2.3.1.1 Pipe, couplings, and fittings shall be Schedule 80 meeting the
requirements of ASTM D1785, manufactured of material meeting the
requirements of ASTM D1784, Type 1120. Provide ASTM D2467
Schedule 80 fittings and ASTM D2564 solvent cement compatible
with intended chemical service.

2.3.1.2 Provide screwed joints and flanges as required to connect dissimilar
pipe materials, valves, equipment, and appurtenances.

2.3.1.3 Double-Walled Containment Piping: The Contractor shall provide a
complete double-containment piping system, including piping,
fittings, anchors, terminations, access tees, carrier pipe supports,
containment boxes for valves, and associated pipe joining method, for
each chemical service as indicated on the drawings. A certificate of
compatibility shall be provided with each piping system to
demonstrate its suitability with the intended chemical service. The
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manufacturer shall be Asahi/America, Inc., Malden, Massachusetts, or
approved equal.

2.3.2  Pipe Supports for Chemical Piping: Pipe supports shall be in accordance with
Section 11450 — Pipe Supports and Anchors for Chemical Piping.

2.4 Chemical Valves: Valve leakage will not be allowed. Each valve manufacturer shall
provide certificates indicating valve compatibility with the intended chemical service.

24.1

Ball Valves

24.1.1

Ball valves for service with polyvinyl chloride (PVC) piping shall be
constructed of ASTM D 1784 PVC body, ball, carrier, and stem with
TFE ball seat and Viton O-rings and gaskets. Socket welded
construction shall be PVC full port, True Union (Double
Union/Double Block through 3-inch diameter) design. Flanged
construction shall be PVC flanges conforming to 150-pound drilling.
Valves shall be suitable for 150-psi nonshock cold water service at
70°F. Valves shall be Nibco/Chemtrol, or approved equal by
Hayward.

2.5 Piping Insulation System

2.5.1

252

Provide insulation system suitable for outdoor conditions for all exposed
exterior above grade chemical piping systems specified in Piping Application to
a depth of 3 feet below grade, and as required to prevent freezing. Piping
insulation system shall consist of heat tracing, fiberglass insulation, and
aluminum jacket.

Heat Tracing

2.5.2.1

2522

Provide 120-volt AC electric heat tracing, thermostats and continuity
lights and junction boxes to maintain pipe contents at 40°F in a 0°F
ambient temperature. Heat trace shall be self-regulating rapid trace, 5
watts/foot Type SRL as manufactured by Chromalox, or approved
equal. Activation setpoints for all chemical piping applications shall
be 40°F.

Composition: Tracing shall be composed of two copper conductors
sized for the rating indicated, separated by a conductive matrix such
that a constant heat output is produced per foot at any temperature in
the range specified, degraded by the allowable voltage drop for
specified running length. The active (conductive) element shall be
covered with a minimum plastic coating 5 mils thick. The plastic
coating shall be chemically inert in the temperature range of operation
and installation ambient temperature, and shall not attack or be
attacked by any metal or plastic piping nor any normal surface finish
or piping, nor any normal insulating material installed over the
tracing. The tracing shall not be affected by direct sunlight, ambient
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temperature, operating temperature, rain, or salt laden atmosphere.
Heat trace shall be capable of being overlapped without burnout.

2.5.2.3 Thermostats/controls shall be Chromalox Model RT, DL Series, or
approved equal, single point on-off temperature controller with
NEMA 4X enclosure constructed of high strength polymer. Control
thermostat shall include corrosion resistant wiring, control enclosure
terminal block %-inch conduit opening, and MP-1 mounting plate.
Switch rating shall conform to the requirements specified on the
drawings. Provide all required connection, end seal kits, and
accessories as required for complete, operable installation. Mount unit
in a position that prevents condensation from draining into the
enclosure from the connecting conduit.

2.5.3 Fiberglass Insulation: ASTM C 547 fibrous glass insulation, minimum density
3 pounds per cubic foot, provided with a factory applied vapor barrier jacket.
Minimum thickness 2-inch, and continue to 3 feet below grade.

2.5.4 Aluminum Jacket: Corrugated type, not less than 0.016-inch thick. Jackets shall
be secured with stainless steel or aluminum bands not less than 3s-inch wide
with stainless steel or aluminum screws at 8 inches on center. Seams shall be
lapped not less than 2 inches. Provide neat finish at valves, fittings, hangers and
appurtenances.

3. EXECUTION

3.1 [Installation: Install piping and equipment as shown on the drawings and according to
the written instructions of the manufacturer. Provide all necessary interconnections,
services, and adjustments required for complete operating chemical feed systems.

3.2 Installation of chemical piping, including equipment, materials, and workmanship,
shall be in accordance with the SBCC Standard Plumbing Code.

3.2.1 Piping systems: Piping system shall be hydrostatically tested at 125 psig, and
shall show no leakage or reduction of gauge pressure after 4 hours.

3.2.2 Clean and flush chemical piping of all loose dirt, grit, and other extraneous
materials prior to installation.

3.3 Pipe Laying

3.3.1 Take all precautions necessary to ensure that pipe, valves, fittings, and other
accessories are not damaged in unloading, handling, and placing in trench.
Examine each piece of material just prior to installation to determine that no
damage has occurred. Remove any damaged material from the site and replace
with undamaged material.
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34

3.5

3.6

3.7

3.8

3.3.2 Exercise care to keep foreign material and dirt from entering pipe during
storage, handling, and placing in trench. Close ends of in-place pipe at the end
of any work period to preclude the entry of animals and foreign material.

3.3.3 Bedding of pipe shall be as specified in Section 02200 — Earthwork.

3.3.4 Do not lay pipe when trench bottom is muddy or frozen, or has standing water.
Keep excavations clear of water while work is being installed. Control
subsurface water in accordance with Section 02200 — Earthwork.

3.3.5 Use only those tools specifically intended for cutting the size and material and
type pipe involved. Make cut to prevent damage to pipe or lining and to leave a
smooth end at right angles to the axis of the pipe.

Join and assemble solvent welded PV C pipe joints in accordance with requirements of
ASTM D 2855.

Pipe Labeling

3.5.1 Above grade piping shall be labeled. Arrows shall be provided to indicate
direction of flow. Provide labeling every 15 linear feet of pipe, close to valves,
adjacent to changes in direction, branches, and where pipes pass through walls
or floors. Labels shall be either black for light colored piping or white for dark
colored piping and shall be of such size to be clearly visible and readable.

Install the following items in accordance with the manufacturer’s written
recommendations:

3.6.1 Piping insulation systems.

Performance Tests: Provide the services of the manufacturer’s experienced engineers
to perform testing of the chemical feed equipment as installed. During the tests, all
manufacturer’s integrated design equipment shall be tested under every condition of
operation, and all controls shall be tested to demonstrate performance of the required
function. All adjusting and balancing shall be completed to the satisfaction of WW
Associates. Warranty on adjustment of controls shall extend 1 year after the system is
put into operation. All defects in the work and equipment shall be corrected by the
Contractor at his own expense and the test repeated until proven satisfactory.

Startup: Follow the manufacturer’s recommended startup procedures and demonstrate
to the Owner that the equipment is performing as specified in this section.

End of Section
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1.1

1.2

1.3

1.4

1.5

1.6

Section 11450
Pipe Supports and Anchors for Chemical Piping

GENERAL

Description: This section covers the requirements for non-metallic channel framing
systems.

Reference specifications are referred to by abbreviation as follows:

1.2.1 American National Standards Institute............cccoooeeriiiiiiniiiniiniieeeee, ANSI
1.2.2  American Society for Testing and Materials...........ccccovcveveevieniencnnnene ASTM
1.2.3 Manufacturers Standardization Society of the Valve and

Fittings INAUSIIY ....cvvieiieiie et MSS
1.2.4  Underwriters Laboratory .......cccccccuieeeiieeiiie et eee e e UL

Quality Assurance

1.3.1 The non-metallic channel framing system shall be provided as a package
system as specified, and as required to provide a complete installation ready
for operation.

1.3.2  The non-metallic channel framing system specified in this section shall be an
integrated system furnished by one equipment supplier as an integrated
design package. @ The manufacturer shall provide all materials and
appurtenances and be responsible for the complete and satisfactory operation
of the entire integrated system.

1.3.3 Experience: The manufacturer shall certify to not less than 10 years
experience in the application, design, and manufacture of non-metallic
channel framing systems for use in pipe support applications.

1.3.4 All products shall be manufactured in the United States.

Submittals: Provide the following in a timely manner in accordance with Section
01400 — General Requirements.

1.4.1 Catalog cuts, performance data, shop drawings, installation manual, and
certificates of compatibility with intended chemical services for the non-
metallic channel framing system

Piping systems shall be supported in accordance with ANSI B31.1 “Power Piping”
so as to maintain required pitch of lines, prevent vibration, and provide for
expansion and contraction movement. Provide hangers in accordance with MSS SP-
58 and MSS SP-69.

Acceptable Manufacturer: Aickinstrut, StrutTech, or approved equal.
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2 PRODUCTS
2.1 General

2.1.1 Nonmetallic channel framing shall be furnished as a system which includes
all necessary fasteners, channel splice plates, brackets, sealants, hangers,
pipe clamps and appurtenances.

2.1.2 Nonmetallic fasteners shall be manufactured from long glass fiber reinforced
polypropylene to ensure maximum strength and corrosion resistance.

2.1.3  All components of the channel framing system shall be nonmetallic.
2.2 Materials

2.2.1 Fiberglass reinforced plastic (FRP) channel shall be pultruded glass
reinforced vinylester resin having the following physical properties:

ASTM Test Longitudinal | Transverse
Physical Property Vinylester Vinylester
Ultimate Tensile Strength (psi) D638 35,000 10,000
Tensile Modulus (psi) x 10° D638 3.0 1.0
Ultimate Compressive Strength (psi) D695 35,000 20,000
Compressive Modulus (psi) x 10° D695 2.5 1.2
Ultimate Flexural Strength (psi) D790 35,000 14,000
Flexural Modulus (psi) x 10° D790 2.0 1.0
Shear Strength Short Beam (psi) D2344 7,000 6,000
Izod Impact Strength (ft-1b/in) D256 30 5

2.2.2 Some accessories shall be of injection molded, 40% long glass fiber
reinforced polypropylene.

2.3 Standards

2.3.1 Glass reinforced channels specified herein shall have a flame spread rating
of 25 or less when tested per ASTM E84, and shall be self-extinguishing per
the requirements of UL94V0, thereby qualifying as Class 1 material in the
Uniform Building Code.

2.3.2 Glass reinforced channels specified herein shall comply with the

requirements of ASTM D3917 and ASTM D4385 which govern the
dimensional tolerance and visual defects of pultruded shapes.

WW Associates Project No. 221028.00 11450/2




2.4 Composition

2.4.1 Glass reinforced channel shall have a synthetic surfacing veil applied on
exterior surfaces to improve weatherability and inhibit ultraviolet
degradation. An ultraviolet stabilizer shall be incorporated in the resin
formulation to further inhibit ultraviolet degradation.

2.5 Structural Design

2.5.1 Channel shall incorporate the manufacturer’s flange profile design which
allows full and positive interlocking contact of channel accessories and
prohibits premature flange failure from torque accessories.

2.5.2 Channel profile dimensions shall be 1-5/8-inch x 1-5/8-inch x 1/4-inch.

2.5.3 All 1-5/8-inch x 1-5/8-inch channel profiles shall have a minimum pull out
resistance of 1,000 pounds when the load is applied over a 3/8-inch long
section of the inside flanges.

2.5.4 Channel sections shall be supplied in 10-foot lengths.

2.5.5 Universal pipe clamps shall have full interlocking contact with interior
channel flanges to maximize pull-out resistance and be adjustable to
accommodate a minimum 3/4-inch variance in piping or conduit outside
diameter sizes.

3. EXECUTION

3.1 Space supports or hangers for horizontal piping as follows unless otherwise
indicated on the drawings and the manufacturer’s written recommendations.
Provide additional supports for concentrated loads at valves or specialties.

Nominal Pipe Size Maximum Span (feet) Plastic Pipe
1/2-inch 2
3/4-inch through 1-1/2-inch 3
2-inch and 2-1/2-inch 4
3-inch 5
4-inch 6

3.1.1 Provide pipe hanger or support within 18 inches or every change in direction
for piping 1-1/2 inches and below and within 3 feet of every change in
direction for piping 2 inches and larger.

3.1.2 Vertical Piping: Support plastic piping at each floor and at midpoint
between floors, but not at more than 5-foot intervals.

End of Section
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Section 13100
Precast Concrete Building Systems

1 GENERAL
1.1 System Description

1.1.1 The Contractor shall furnish precast concrete building systems for the Drain
Pump Station Electrical Building. Each building shall be delivered and field
erected by the manufacturer on the Contractor's poured-in-place floor slab as
indicated on the contract drawings. The manufacturer shall provide each
building with all necessary openings as indicated on the drawings in
conformance with the manufacturer's structural requirements.

1.1.2  Precast concrete building systems manufactured by Smith-Midland Corporation
shall be the design standard. The contract drawings and design of the precast
concrete building systems are based on the design standard. Americast,
Rotondo Precast, or other manufacturers as approved by WW Associates shall
be considered approved equals for precast concrete building systems.

1.1.3  Precast concrete building systems for this project are summarized as follows:

1.1.3.1 Drain Pump Station Electrical Building (Smith-Midland Easi-Set
Model 1012)

1.2 Related Requirements: The following sections contain requirements that relate to this
section.

1.1.1 Section 02200 — Earthwork

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

1.1.2  ACI-318-02, "Building Code Requirements for Reinforced Concrete."
1.1.3  Concrete Reinforcing Institute, "Manual of Standard Practice."

1.1.4 ANSI/ASCE 7-02 "Building Code Requirements for Minimum Design Loads in
Buildings and Other Structures."

1.1.5 American Society for Testing and Materials (ASTM)

1.1.6 Building Officials and Code Administrators (BOCA) National Building Code,
latest addition

1.1.7 UL-752 Test Method Level 4 for bullet resistance certified by an independent
structural engineer.

1.1.8 Building fabricator must be producer member of National Precast Concrete
Association (NPCA) and participate in its plant certification program. In
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addition, building fabricator must have a minimum of 5 years experience
manufacturing and setting transportable precast concrete buildings.

1.2 Quality Assurance

1.2.1 Installer Qualifications: Engage an experienced installer to erect the pre-
engineered precast concrete building who has specialized in the erection and
installation of types of precast concrete building systems similar to that required
for this project and who is certified in writing by the precast concrete building
system manufacturer as qualified for erection of the manufacturer's products.

1.2.2 Single-Source Responsibility: Obtain the precast concrete building system
components, including precast concrete wall and roof panels, and accessory
components, from one source from a single manufacturer.

1.2.3 The precast building manufacturer shall coordinate all required openings,
including size and location with the Contractor to reflect the actual equipment
purchased.

1.2.4 A representative of the precast building manufacturer shall attend two
mandatory coordination meetings at the project site with the Engineer and
Contractor to coordinate the final design of the building and to verify building
design criteria, building penetrations, and colors prior to the manufacturing of
the building.

1.3 Design Criteria

1.3.1 Dimensions

1.3.1.1 Drain Pump Station Electrical Building
1.3.1.1.1  Exterior: 12’-0” wide x 10’-0” long x 8’-4" high
1.3.1.1.2  Interior: 11’-6” wide x 9’-6” long x 8’-0” high

1.3.2 Design Loads
1.3.2.1 Seismic Load Performance Category "B," Exposure Group III
1.3.2.2 Standard Live Roof Load: 60 psf
1.3.2.3 Standard Floor Load: 250 psf
1.3.2.4 Standard Wind Loading: 130 mph
1.3.2.5 Standard Snow Loading: 30 psf

1.3.2.6 Allowable Soil Bearing Capacity: 3,000 psf (Assumed)
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1.3.3

All construction shall be in accordance with the latest editions