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FOUR RIVERS SANITATON AUTHORITY
REQUEST FOR PROPOSALS #24-401
UNDERGROUND STORAGE TANK (UST) REMOVAL AND REPLACEMENT

Date: March 29, 2024

Name of Proposing Firm:
Address:
City: State: Zip:

Phone: Fax:

Email:

Proposal Due Date and Time: 2:00 p.m., May 8, 2024

Proposals will be accepted until the specified due datéand time. Any proposal delivered
after the due date and time will be rejected.

PLEASE MARK THE RETURN SEALED ENVEROPE:
1. Proposal Due Date and Time

2. Title of Job

3. Proposal Number

SEND PROPOSALS TO:

Four Rivers Sanitation Authority
3501 Kishwaukee Street
Rockford, IL 61109

If the proposer choosesda/hand-deliver their proposal, it must be deposited in the Bid Box in the
main lobby or handed to the Customer Service receptionist of the Graceffa Administration
Building, 3501 Kishwdukee Street, Rockford, IL 61109, between the hours of 8:00 A.M. and 4:00
P.M., Monday through Friday, except for holidays.

PROPOSALS WILL NOT BE ACCEPTED BY FAX OR EMAIL.

The\lllimois Department of Human Rights registration number must be provided with the
proposal on the proposal due date.

Proposal results are available after contracts are awarded at the Regular Meeting of the Board
of Trustees, typically held on the fourth Monday of each month. Please call 815-387-7660 or
visit fourrivers.illinois.gov
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|
NOTICE
FOUR RIVERS SANITATION AUTHORITY
REQUEST FOR PROPOSALS #24-401
UNDERGROUND STORAGE TANK REMOVAL AND REPLACEMENT

UNDERGROUND STORAGE TANK (UST) REMOVAL AND REPLACEMENT. Proposals

The Four Rivers Sanitation Authority will receive sealed and signed proposals for t(@%
be submitted to the Four Rivers Sanitation Authority Graceffa Administration offices loca t

3501 Kishwaukee Street, Rockford, lllinois 61109 until 2:00 p.m May 8, 2024. O
Copies of the RFP for review purposes only are available through the Four Ri nitation
Authority website fourrivers.illinois.gov. Proposal documents for submittal areNgvajlable by
emailing engr@fourrivers.illinois.gov or calling (815) 387-7660. For more i@ﬂ ion, visit the
Four Rivers Sanitation Authority website at fourrivers.illinois.gov. QV’

The Authority will conduct a MANDATORY pre-proposal meeting fro 00 A’M to 1:00 P.M. on
April 12, 2024. The meeting will begin in the Board room of the Gra inistration Building at

3501 Kishwaukee St., Rockford, IL 61109.

[ J
Each bid/proposal must be accompanied by cash or a cefti ik cashier's check on a solvent
bank or trust company, drawn to the order of the Four Rivers, Sahitation Authority, or an acceptable
Bid Bond on the form attached, in an amount not les$’ percent (10%) of the total bid price.
This sum is a guarantee that, if the bid is accept ct will be entered into.

Four Rivers Sanitation Authority reserves th@ o reject any or all proposals, or any part

thereof, or to accept any or all proposals, art thereof, or to waive any formalities in any
proposals, deemed in the best interest }@ur Rivers Sanitation Authority.

The successful respondent will %ﬂuired to provide a performance bond and payment

of vendor. e

No proposal is to be withd \%\/ithout the consent of the Four Rivers Sanitation Authority for
sixty (60) days after the oh%g time of receiving the proposals.

Four Rivers Sanit '@uthority will confirm any award degcision in writing to the successful
proposer. 7/(;/
& 7 /JZ&ZCQ « ﬂ(
/
&/ Julid Scott-Valdez

O Director of Management Services
Four Rivers Sanitation Authority
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|
GENERAL SPECIFICATIONS AND INSTRUCTIONS
FOUR RIVERS SANITATION AUTHORITY
REQUEST FOR PROPOSALS #24-401
UNDERGROUND STORAGE TANK REMOVAL AND REPLACEMENT

2.1 Important Dates

Proposal Release Date: March 29, 2024

Mandatory Pre-Proposal Meeting: April 12, 2024, 11:00 A.M. — 1:00 P.M.
Last day for proposers to send questions: April 24, 2024

Last day for addenda to be issued: April 29, 2024

Proposal Due Date: 2:00 P.M., May 8, 2024

Anticipated Award Date: May 20, 2024

2.2 Proposal Preparation

Where applicable, the respondent must submit their proposal_on.the forms the Four
Rivers Sanitation Authority (Authority) provides in this docupient, The respondent must
complete all applicable blanks. Respondent may submitadgitional information as they
believe necessary on their stationery, under signature’of,the authorized representative
who completes this document's forms.

If this Request for Proposals contains inconsjstenCiesor contradictions between sections,
Section Il - Detailed Specifications supersede.Section Il - General Specifications, which
supersede Section | - Notice. No warranty is"made or implied as to information
contained in these specifications.

An authorized officer or individual must Sigh the proposal. The authorized signature must
be the individual owner of a proprietorship, a general partner of a partnership, or the
corporation officer who is authoriged+o sign for a firm and whose title is affixed.

All prices and notations mustébe in ink or typewritten. The respondent may cross out
mistakes and type correetions adjacent to the point of error. The person who signs the
proposal must initial such,corrections, in ink. If the Authority finds a respondent's entry
to be illegible, it may, at its sole discretion, reject the proposal.

2.3 Submission of Proposals

The Authority willdnot receive proposals in an electronic format, by e-mail or internet or
by facsimilef, The respondent must return their proposal, clearly marked as “Request for
Proposal“#24-401: UST REMOVAL AND REPLACEMENT.” The Authority cannot
ensure that the sealed proposal will not be prematurely opened if the respondent
dogsnot properly label their proposal envelope.

Preposals sent via USPS or other package delivery service should be addressed to:
Four Rivers Sanitation Authority
3501 Kishwaukee Street
Rockford, IL 61109

If the respondent chooses to hand-deliver their proposal, it must be deposited in the Bid
5



Box or handed to the Customer Service receptionist in the lobby of the Graceffa
Administration Building, 3501 Kishwaukee Street, Rockford, IL 61109, between the hours
of 8:00 A.M. and 4:00 P.M., Monday through Friday, except for holidays.

The Authority cannot represent or guarantee that any information submitted in response to
the Invitation to Bid will be confidential. If the Authority receives a request for any document
submitted in response to the Invitation to Bid, the Authority’s sole responsibility will be to
notify respondent of a request for such document to allow the respondent to seek protection
from disclosure in a court of competent jurisdiction. No documentation will be provided undef
FOIA until the contract has been awarded.

2.4 lllinois Department of Human Rights Registration Number

All proposers, regardless of location, must provide an lllinois Department{ofyHuman
Rights Registration Number with the proposal on the due date. This numberfmust be
written or typed on the line in the Fair Employment Affidavit of Complianee {(included in
the documents you receive). The following link may be used to accessithe-website where
the number can be obtained: https://dhr.illinois.gov/public-contracts.html

2.5 Performance Bond

The successful proposer must provide a Performance Bohd‘aeceptable to the Four Rivers
Sanitation Authority. The performance bond must be fom100% of the contract price. The
performance bond must be submitted annually on enbefor€’its expiration date, and within
10 business days of the award anniversary date forythe entire length of the Contract
period.

This Request for Proposals contains a Performance Bond form and Payment of Vendor
Bond for the successful proposer's use.

If the successful proposer fails to pravide acceptable bonds within the specified time they
are in default.

2.6 Exceptions

Exceptions to any part of the requirements stated in this request must be clearly identified
as exceptions. The stated exeeptions and any alternatives offered must be included in
Section 3 at the specifi¢c ‘paint at which the exception is taken (see “Proposal Response
Format”).

Submission of, a=Preposal indicates acceptance by the Proposer of the conditions
contained in this,Request for Proposals, unless clearly and specifically noted in the
Proposal submitted and confirmed in the contract between FRSA and the Proposer
selected.

2.7 Proposal Response Format

Submit three (3) hard copies of the proposal and one copy on a flash drive. Proposal
format should conform to that prescribed below:

Section 1 — Required Documents
1. Proof of required insurance (COI, additional insured endorsements)
2. Qualification Form


https://dhr.illinois.gov/public-contracts.html

3. Proposal Form

4. Fair Employment Practices Affidavit of Compliance
5. Forms of Affidavit

Section 2 — Executive Summary/Overview

Executive Summary — An executive summary detailing the Proposer’'s
competence, qualifications, experience, and number of years providing US¥
REMOVAL AND REPLACEMENT as described in this RFP. The sumfary
should explain the Proposer's understanding of the Authority’s intgntyand
objectives and how their Proposal would achieve those objectives.

Section 3 — Main Body of Response

Include a complete copy (all pages and content) of this RER decument and
Specifications document with all sections completed. A/complete, point-by-
point response is required; incomplete documents ‘wiay be deemed
unresponsive and therefore eliminated from consideration,

2.8 Taxes

This Authority is exempt, by law, from paying Federal ExcCise Tax and lllinois Retailers'
Occupational Tax. Therefore, the respondent must{exelude those taxes from their
proposal. The Authority's tax exemption number i’ EQ992-3696. The respondent must
include all other applicable taxes in their proposal\priee.

2.9 Withdrawal of Proposals

At any time prior to the scheduled proposalideadline, the respondent may withdraw their
proposal. To do so, they must submita\written request to the Authority’s Director of
Management Services.

2.10 Acceptance of Proposals/Foerm, Preparation, and Presentation of Proposals

If the proposal contains any omissiens, erasures, alterations, additions or items not called
for in the itemized proposak @r.contains irregularities of any kind, such may constitute
sufficient cause for rejection of proposal. In case of any discrepancy in the unit price or
amount proposed for afiy ite€m in the proposal, the unit price as expressed in figures will
govern.

The Authority 'may teject all or part of any or all proposals, for any reason. The Authority
may accept all or'part of any proposal or waive any formalities if it decides such action is
in the Autharityls best interest.

The Authority will only consider proposals that conform to the intent of this document. The
Authorityywill reject proposals that contain one or more exceptions if the Authority
determines that non-conforming proposals deviate from the intent of these specifications.
The Authority's decision is final, and the Authority's procurement procedures contain no
appeal provision.

2.11 Laws and Regulations
The respondent who is awarded the contract must comply with all laws of the United
States of America, the State of lllinois, and all lawful regulations of the Four Rivers
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Sanitation Authority and the respective cities and villages in which the professional
service and material supplied is to be performed respecting labor and compensation and
all other statutes, ordinances, rules and regulations applicable and having the force of the
law.

A.
1.

lllinois Regulations

In accordance with lllinois Public Act 102-0265, the Four Rivers Sanitation Authority is
required to make a good faith effort to collect and publish certain demographic
information provided by vendors and subcontractors doing business with the Autherity.
The Act requires FRSA to report whether a vendor or subcontractor is a minerity,
women, or veteran-owned business as defined by lllinois Law. In additior, the
Authority is required to disclose if the business is certified as a small business under
federal Small Business Administration standards. The successful propeser will be
required to provide this information upon contract award.

Prevailing Wage - Public Act 100-1177 (820 ILCS 130) requires thexproposer to comply
with prevailing wages in accordance with the lllinois Departmént ofitabor Standards.
The State of lllinois requires contractors and subcontractets @h Authority projects to
submit certified payroll reports via the State’s Certified ranscript of Payroll Portal
currently found at:

https://www?2.illinois.gov/idol/Lawsrules/ CONMED/Pages/€ertifiedtranscriptofpayroll.aspx.

The proposer is responsible for verifying currentiihformation at the State’s website.

Public Act 83—1030 (30 ILCS 565) entitled “"Steel Products Procurement Act" requires
that steel products used or supplied in\performance of this contract or subcontract
must be manufactured or produgéd in the United States with three exceptions.

The provisions of this Section do hot apply:
a. Where the contractiinvelves an expenditure of less than $500.
b. Where the execufive head of the public agency certifies in writing that

i. the $Speeified products are not manufactured or produced in the
United’ States in sufficient quantities to meet the agency's
réquirements, or

ii. Jobtaining the specified products, manufactured or produced in the
United States would increase the cost of the contract by more than
10%.

c.” When its application is not in the public interest.

4. (Pablic Act 96-929 (30 ILCS 570) provides that lllinois residents be employed on lllinois

public works projects, provided there has been a period of excessive unemployment
(5%) in the State of lllinois as defined in the Act; and, further, that lllinois workers are
available and capable of performing the particular type of work involved.

5. Public Act 101-0221 requires that any party to a contract adopt and promulgate written

sexual harassment policies that include, as a minimum, the following information:
8


https://www2.illinois.gov/idol/Lawsrules/CONMED/Pages/certifiedtranscriptofpayroll.aspx

the illegality of sexual harassment

the definition of sexual harassment under lllinois State law

a description of sexual harassment, utilizing examples

my (our) organization's internal complaint process including penalties

®© o 60 T o

the legal recourse, investigative and complaint process available through the
lllinois Department of Human Rights and the lllinois Human Rights
Commission

f. directions on how to contact the Department and the Commission

g. protection against retaliation as provided by Section 6-101 gf\the lllinois
Human Rights Act

Upon request, this information must be provided to the lllinois Dgpartment of Human
Rights and Authority.

6. With regard to nondiscrimination in employment, the Contragtor for this project will be
required to comply with the lllinois Fair Employment Practi¢es Copimission's Rules and
Regulations.

7. The Contractor for this project must comply with the Qccupational Safety and Health Act.
8. The Contractor for this project must comply with the Federal Drug-Free Workplace Act.

9. Americans with Disabilities Act - The Cogtfagtor for this project will comply with all
applicable requirements of the Americaps With Disabilities Act of 1990 (ADA). The
Contractor will hold harmless and_‘indemnify Four Rivers Sanitation Authority
(AUTHORITY) and their representativesjfrom all:

a) suits, claims, or actions

b) costs, either for defense.(incliding but not limited to reasonable attorney's fees and
expert witness fees) oriforsettlement

c) damages of any kifd (including but not limited to actual, punitive, and compensatory
damages)

relating in any way jto or arising out of the ADA, to which said firm is exposed or which
it incurs in the execution of the contract.

212 Terms

A. Payments-to the Successful Respondent. If the Authority receives an acceptable
invoicerfor €onforming services prior to the fifth day of the month, the Authority will issue
payment.before the fifth day of the succeeding month. If received on or after the fifth day
ef the month, payment will be issued the following month.

B. Default. In case of default, the Authority will procure the materials and service

described in this Request for Proposal from other sources. The Authority shall hold the

defaulting successful respondent responsible for any excess cost incurred. The defaulting

successful respondent must make such payment no more than sixty (60) calendar days

after the Authority notifies the successful respondent, in writing, of such an occurrence.
9



C. Delivery Hours. Unless otherwise specified, all items must be delivered to: Four
Rivers Sanitation Authority, 3333 Kishwaukee Street, Rockford, lllinois, 61109, Monday
through Friday, between the hours of 7:30 A.M. and 3:00 P.M., excluding holidays.

In the unlikely event that the Authority is picketed by its employees or by a third party, or
if any labor-management dispute between the Authority and its employees or third parties
becomes known to the successful bidder, then in such event and during the course of any
such picketing or labor-management dispute, the successful bidder must continue to cagry
out the terms and conditions of this contract as if such pickets were not present or such
labor-management dispute did not exist.

D. F.O.B. Point and Shipping Charges. All prices must be quoted F.O.B. dé€siifation,
Four Rivers Sanitation Authority, 3333 Kishwaukee St., Rockford, lllinais, €3¥109. All
shipping, handling and freight charges must be included in the proposal amount!

E. Use of Authority Name Prohibited. In the absence of the=Authority's written
permission, the successful respondent must not use the Authority's name in any form or
medium of public advertising.

2.13 Investigation

It is the responsibility of the respondent to make any and‘all investigations necessary to
become thoroughly informed of what is required and specified in the proposal. No plea of
ignorance by the respondent of conditions that exist,onthat may hereafter exist as a result
of failure or omission on the part of the respondent teJnake necessary examinations and
investigations will be accepted on a basis forwarying the requirements of the Authority or
the compensation of the respondent.

2.14 Addenda and Interpretation

No interpretation of the meaning of the-Plaps, Specifications, or other Contract Documents
will be made to any bidder orallyN\\Every-request for such interpretation must be in writing
addressed to the Four Rivers Sanitation Authority, 3501 Kishwaukee Street, Rockford,
lllinois. Any and all such interprétations and any supplemental instructions will be in the form
of written addenda. To be gi¥entednsideration, such requests must be received at least five
(5) days prior to the propasal due date.

If the Authority.dssu€s written addenda, such addenda become part of the contract
documents. Not less than three (3) business days prior to the proposal due date, the
Authority will post.the addenda, if any, on its website at fourrivers.illinois.gov, and distribute
the addendaia email to each recipient of the specifications, at either the:

o KEmail address to which the Authority emailed the original RFP document; or
e ,Corrected email address prospective proposer furnished.

A proposer that does not receive the Authority's addenda, and who has previously
submitted a proposal, is not relieved from any obligation in the proposal they submitted.

2.15 Contract Form
No more than ten (10) business days following the contract award, the successful
respondent must submit a completed Contract Form to the Authority's Director of

Management Services. The Contract Form is part of this Request for Proposals. By their
10



mutual agreement, the successful respondent and Authority may supplement this contract
form or replace it with an alternative document. If the successful respondent fails to
complete the agreed upon Contract Form within the specified time, they are in material
default.

2.16 Contract Termination

A. Respondent’s Unacceptable Performance. If the successful respondent fails to
provide materials and service in conformity with this Request for Proposals, the Authority
will notify them in writing. If the successful respondent fails to correct the performance
deficiency to the Authority's satisfaction within five (5) working days after they receive the
Authority's notice, they are in default. If the same performance deficiency recuts‘despite
the Authority's notification and the successful respondent’s temporary correction, the
successful respondent is likewise in default. The Authority may, at its ,sOle discretion,
terminate the contract with the defaulting successful respondent, and remedy the matter
under the provisions set forth in this Section of this Request for Prop6sals’

B. Authority's Action Following Contract Termination. If the¢contract is terminated,
the Authority may, at its sole option:

1. request new proposals, or

2. designate the next-low respondent to this RFR,, provided that said next-low
respondent agrees to their original proposaftterms.

The Authority may repeat this option until it gbtains,af acceptable contract.

2.17 Deliveries

The successful respondent must ship all material as follows: F.O.B. Four Rivers
Sanitation Authority, 3333 KishwauKee(Stteet, Rockford, lllinois, 61109, freight paid by
seller. All deliveries must conform*{o™the requirements stated in this Request for
Proposals.

2.18 Incidental Work

The cost of incidental work deSeribed in the Specifications for which there are no specific
Contract Items is to be corsidered as part of the general cost of doing the work and must
be included in the prices, for the various Contract Items. No additional payment will be
made, therefore.

2.19 Plant, Tools, and Equipment

The Contractor mtrst provide and maintain such modern plant, tools and equipment as
may be negessary to perform in a satisfactory and acceptable manner all the work
required bythis Contract. Only equipment of established reputation and proven efficiency
must be used. The Contractor is solely responsible for the adequacy and security of their
equipment.

2.20 Verification of Data

The Contractor must verify all Specifications or other data received from the Authority and
must notify it of all errors, omissions, conflicts, and discrepancies found therein. Failure
to discover or correct errors, conflicts, or discrepancies does not relieve the Contractor of
full responsibility for unsatisfactory work resulting there from nor from rectifying such
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conditions at the Contractor's own expense. Contractor will not be allowed to take
advantage of any errors or omissions, as full instructions will be furnished by the Authority,
should such errors or omissions be discovered. The Contractor must assume all
responsibility for the making of estimates of the size, kind, and quality of materials and
equipment included in work to be done under the Contract.

2.21 Payment Terms
The awarded firm must submit invoices by mail to:

Four Rivers Sanitation Authority, 3501 Kishwaukee Street, Rockford, IL 61109 or bysemail
to: accountspayable@fourrivers.illinois.gov. FRSA will make payments in the(following
manner: Authority’s terms in Section 2.12 (A).

2.22 Purpose

The successful respondent must be an independent contractor. They must'provide a fixed
price for providing UST REMOVAL AND REPLACEMENT and unitprices in conformity
with this request for proposals.

The intent of this solicitation is to identify an acceptable proposahkihat meets the minimum
specifications of the project. The Authority’s determinationyshall be final, and its
procurement procedures include no method of appeal:

The Contractor shall be responsible for complying with,any ahd all applicable laws, statutes,
regulations, ordinances, permits, and directives.

2.23 Mandatory Meeting
The Authority will conduct a MANDATORY pre-praposal meeting on April 12,2024, 11:00
A.M. -1:00 P.M.

2.24 Proposal Evaluation

A. Evaluation Committee
A committee composed of Autherity staff will review all proposals submitted based upon
the Evaluation Criteria set ferttabelow (not necessarily in order of importance).

B. Evaluation Criteria
1. Responsiveness” of proposal — Proposals will be screened to ensure
responsivenegs to the RFP. The Authority may reject as non-responsive any
proposalNthat does not include the documents required to be submitted by this
RFP.

2.[Experience and Performance — Ability to provide service demonstrated by
expéerience and reputation with previous and current clients and firms. Proposer
must demonstrate that the tank installer is certified by the tank and piping
manufacturers for installation and holds all appropriate licenses.

3. Ability to Provide Services — Information on the company’s ability to provide the

specified services. Items considered include background of the company,

responsiveness of proposal approach and resources committed to providing

services, and experience of supervisory staff. Every item in the qualification form

of this RFP is of high importance and will be considered heavily as the Authority
12



chooses the proposal judged to be the most beneficial.
4. Cost — The cost will be considered in combination with the other criteria.
5. Completion Date

2.25 Occupancy

Owner will occupy premises during entire construction period to conduct of normal
operations. The Contractor shall cooperate with Owner in scheduling operations #o
minimize conflict and to facilitate Owner usage.

2.26 Overtime
Normal working hours are 8:00 A.M. to 4:30 P.M., Monday through Friday.

If the Contractor desires to work at a time other than normal work hours, onsweeKends, or
on holidays, the Contractor must request permission from the OWNER’s Project Manager
at least 48 hours in advance of such work. Approval must be received prierte’the requested
work time.

A. The Contractor agrees to hold the Authority harmless againstany claims arising from
the project.

B. The Contractor shall be responsible for any reporting reguirements specified in their
permit or as required by any regulatory agency?

2.27 Payments to Successful Proposer

The successful proposer may invoice theaAuthority monthly. The Authority will deny
invoices for any costs not included in the successful proposer's original proposal unless
the successful proposer attaches Authority, management's written pre-authorization for
additional payment. Section 2.12 of*thiS Request for Proposal contains the Authority's
general payment requirements. The{Centractor shall not raise their prices during the
contract.

2.28 Questions

Interested parties may direct questions in writing concerning this Request for Proposals or
for specific details to Ed Fitzgerald at efitzgerald@fourrivers.illinois. The Authority will
not interpret specificatignS\for individual proposers. If the Authority determines that the
specifications need to be*elarified or revised, it will issue an addendum to all prospective
proposers.

2.29 Insurance
A. The suceessful respondent/contractor must, for the duration of the contract,
maintaingthe.following:

General Liability: $1,000,000 combined single limit per occurrence for bodily injury,
personalinjury and property damage. If Commercial General Liability Insurance or other
farmswith a general aggregate limit is used, either the general aggregate limit must apply
Seéparately to this project or the general aggregate limit must be twice the required
occurrence limit.

Auto Liability: $1,000,000 combined single limit per accident for bodily injury and
property damage including coverages for owned, hired or non-owned vehicles, as

13



applicable.

Workers’ Compensation and Employers’ Liability: Workers’ Compensation limits as
required by statute and Employers’ Liability limits of $500,000 per accident and $500,000
per disease.

Errors and Omissions: If the Contractor performs professional services, he shall maintain
errors and omissions insurance with a limit no lower than $1,000,000 for the duration of the
contract.

Umbrella: $2,000,000 per occurrence/aggregate.
The policies must contain, or be endorsed to afford Contractual Liability coverages,for the
following provisions in the General Liability and Automobile Liability coverages:

1. The Authority, its officers, officials, employees, and volunteers mustbeicovered
as additional insureds as respects liability arising out of activities peformed by or on
insured’s general supervision of the successful respondent/contsactoer, products and
completed operations of the successful respondent/contractor, premises owned,
occupied or used by the successful respondent/contractor, or automebiles owned, leased,
hired, or borrowed by the successful respondent/contractorn/The ceverage must contain
no special limitations on the scope of protection affarde@,torthe Authority, its officers,
officials, employees, volunteers, or agents.

2. The successful respondent’s/contracter’s{insgrance coverage must be primary
insurance as respects the Authority, its officers,Nofficials, employees, volunteers, and
agents. Any insurance or self-insurance maintained by the Authority, its officers, officials,
employees, volunteers, or agents must “be in excess of the successful
respondent’s/contractor’s insurance and-must not contribute with it.

3. Any failure to comply with“gpefting provisions of the policies must not affect
coverage provided to the Authorityaits officers, officials, employees, volunteers, or agents.

4. The successful respandent’s/contractor’s insurance must apply separately to
each insured against whomrclaim is made or suit is brought, except with respect to the
limits of the insurer’s liability.

B. Proof of Insuranece - Certificate of Insurance and Additional Insured
Endorsements. No/more than ten (10) calendar days subsequent to the Authority’s
issuance of an‘@ward letter and no later than thirty (30) days before commencement to
work, the successful respondent/contractor must provide documentation including a
Certificate,of Imsurance and additional insured endorsements for commercial general
liability and, auto liability to prove that it has obtained all required insurance and bonds.
The Certificate of Insurance must state Four Rivers Sanitation Authority is additional
insgred under the commercial general liability and automobile liability on a primary, non-
centributory basis. The primary, non-contributory additional insured endorsements for
commercial general liability and automobile liability must be provided. The Authority is the
Sole judge as to the acceptability of any such proof.

C. Correction of Successful Respondent’s/Contractor’s Insurance Deficiencies.
If the Authority determines the successful respondent’s/contractor’'s insurance or
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documentation does not conform to the specifications, the Authority to inform said
respondent/contractor of the non-conformity. If said respondent/contractor fails to provide
conforming insurance or documentation within five (5) calendar days of the Authority’s
notice, it is in default.

D. Suitability of Insurance. The Authority is the sole judge of whether an insurer’'s
rating is satisfactory. The Authority’s decision is final and the Authority’s request for
proposal procedures contain no appeal provision.

E. Best Ratings.

1. Alphabetical Rating. For purposes of this Request for Proposals, “insurerfimeans
any surety, insurance carrier, or other organization which proposes to¥provide an
insurance policy or bond for the successful respondent/contractor./No surer or
surety rated lower than “A-,” Excellent, in the current Best's Key Rating Guide is
acceptable to the Authority.

2. Financial Size Rating. Provided an insurer’s alphabetical rating is satisfactory,
the Authority will examine said insurer’s financial size rating,

a) If Best classifies the insurer XlI or larger, said insurer is acceptable to the
Authority.

b) If Best classifies the insurer as smallenthan Xll, but larger than VI, said
insurer must be submitted to the Authogityés Director of Management Services
and/or the Authority’s insurance coasultanbfor review.

Financial Size ratings less than VII are net acceptable and will disqualify the
respondent/contractor.

2.30 Indemnification Clause

Successful respondent/contractommust’protect, indemnify, hold and save harmless and
defend the Authority, its officers, offigials, employees, volunteers, and agents against any
and all claims, costs, causes, aetipons and expenses, including but not limited to attorney's
fees incurred by reason ofiaslawsuit or claim for compensation arising in favor of any
person, including the empleyees, officers, independent contractors, or subcontractors of
the successful respondent/ contractor or Authority, on account of personal injuries or
death, or damages @ property occurring, growing out of, incident to, or resulting directly
or indirectly frémY the performance by the successful respondent/contractor or
subcontractar, whether such loss, damage, injury, or liability is contributed to by the
negligence Qf the Authority or by premises themselves or any equipment thereon whether
latent or“patent, or from other causes whatsoever, except that the successful
respondent/contractor must have no liability for damages or the costs incident thereto
caysed by the sole negligence of the Authority.

Lhe iIndemnification must not be limited by a limitation on amount or type of damages
payable by or for the successful respondent/contractor or its subcontractor under any
employee benefits act including, but not limited, to the Workers’ Compensation Act.

No inspection by the Authority, its employees, or agents is deemed a waiver by the
Authority of full compliance with the requirements of the Contract. This indemnification
15



must not be limited by the required minimum insurance coverage in the Contract.

2.31 Force Majeure

The obligations of either the Authority or the successful respondent are suspended during

the time as such party is prevented from complying therewith in whole or in part because

of any cause, except financial, beyond the reasonable control of such party. In the event

of either the Authority or the successful respondent being rendered unable wholly or in%
part by force majeure to carry out its obligations other than to make payments due, it4
agreed that on such party giving notice and full particulars of such force majeure in w&
or by facsimile to the other party as soon as possible after the occurrence of th e
relied on, then the obligations of the parties insofar as they are affected by ﬁ)rce
majeure are suspended during the continuance of any inability so caused bu longer
period, and such cause must as far as possible be remedied with all reas&(&e ispatch.

End of Section Q
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11}
DETAILED SPECIFICATIONS
REQUEST FOR PROPOSALS #24-401
UNDERGROUND STORAGE TANK REMOVAL AND REPLACEMENT

RFP SCOPE

The scope of this RFP involves providing all labor, tools, material, equipment and permits
necessary for a complete working system:

1) The purchase and installation of a single 22,000 gallon underground (3)
compartment double-walled fiberglass fuel tank* (10k/6k/6k)
a.” See Section lll, Detail Specifications, Division 33-Utilitie's, Séction 35616
Underground Fuel Storage Tanks.
2) (1) 500 gallon aboveground Diesel Exhaust Fluid (DEF) tank an&dispenser w/hose
retractor
3) A 9x16’ control building (climate controlled)
4) A canopy over the fuel island (approximately 36%48%)
5) All associated site work and equipment necgssaryfor a working system.
6) The fuel islands shall consist of:
a.Owner purchased Assetworks fuel management system, (2) consoles, (1) on
each island (Owner purchased\COntractor coordinated and installed).
b.(2) Unleaded single hose dispgnsees and (2) dual hose dispensers. Each
dual hose dispenser shall dispense both On-road Diesel and Off-road
Diesel.
7) The removal of (3) undergrodnd fuel tanks (10k/10k/4k) and related equipment
including the restoration of'the site No materials or equipment to be reused.
a.New fuel island musthbeg'installed and able to dispense fuel prior to beginning
tank removal.. Q@wner will remove all possible fuel prior to contractor
beginning tankremoval.
8) Any dewatering shalibe included and the new tank shall be anchored by deadman
furnished and-ipstalled by Contractor.

All work shall bedntcompliance with all Federal, State and Local laws.

Contractor shall obtain all permits and obtain any drawings necessary at Contractors
expense.
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Note: 1)

2)

3)

The following detailed specifications are the minimum required
specifications. Some sections may contain items that are not
applicable to this project. Any changes or substitutions must be
agreed upon in writing.

Any references to “IDOT Standard Specifications” are IDOT Standard
Specifications for Road and Bridge Construction, Adopted January 1,
2022 and Supplemental Specifications and recurring special
provisions, adopted January 1, 2024.

The brick/block for the Control Building is to match adjacéent
Collection Systems Facility:

a. Split Face CMU: Trenwyth “Butterfield” (with Dry-Blok,in MU and
Mortar)

b. Indiana Cast Stone "Buff"
c. Bowerston #85/15 Vertical Matt Modular
TABLE OF CONTENTS

Division 1 General Requirements

Section 017000 Execution Requirements ..&, . .........cccoooiiiiiiiiiiiiiiiees 21

Division 2 Existing Conditions

Section 024100 DeMOIION .........eew oMyt eeeeneeeees 27

Section 026500 Underground Sterage Tank Demo ...........ccccceeeeieiiiinnieee. 33
Division 22 Plumbing

Section 221000 Piping amth PEMPS ......coooiiiiiiee e 48

Section 221001 Pipin@gsSpecialties ..........ccoovvriiiiiiiiiiieceee e, 57
Division 26 Electrical

Section 260000/EIECHACAL. .........uuueeiiiiiiiiiiiiiiieiieiiei e 62

Section 260050 Common Work Results For Electrical..................oevvvinnnees 66
Division 31 Earthwork

Section/331100 Site Clearing..............eeeeuueeeiiiiiiiiiiieiieieieeeeeeeeeeeeeeeeeeeneees 86

Seetion 312513 Erosion and Sedimentation Control...............cccccvviviiiiinnnes 91

Section 313000 Earthwork .........oooeeeieee e 95
Division 32 Exterior Improvements

Section 321313 Concrete Paving.............uuuuiieiiiiiiiiiiiiiiiiieiiiiiiiiieiiieeeeeenenes 104

Section 321216 Asphalt Paving .........ccoooviiiiiiiiiie e, 109



Division 33 Utilities

Section 335616 Underground Fuel Storage Tanks ...........ccccoeeeeeivvviinnnnnn. 113
Fuel Facility Certification of Installation .............cccccooiiiiii 133
Assetworks FuelFocus FMS Site Preparation Requirements..............cccccooee.. 136

Attachments O%

Figure 1 — Tank Location
Figure 2 — New Fuel Island Layout 'g,

Figure 3 — Details
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SECTION 017000

EXECUTION REQUIREMENTS
PART 1 — GENERAL
1.1 SECTION INCLUDES

A. Section includes administrative and procedural requirements for the execution
and contract closeout, including, but not limited to, the following:

1. Starting of Mechanical Systems: Start-up of each item of equipment*and
system in accordance with specified procedures.

Adjustments.

Cleaning.

Project record documents.

Operating and maintenance manuals.

Equipment demonstrations.

Spare parts and operation/maintenance items.

NoOOkwh

1.2 GUARANTEES AND WARRANTIES

A. Assemble all guarantees and warrantieshereof as required by the General
Conditions and the specification settiofs,

B. The guarantees and warranties shall beorganized into an orderly sequence
based on the table of contepts pfithe-Detailed Specifications.

1. Bind the guarantees ang¢warranties in heavy-duty, three-ring, vinyl-
covered, loose-leaf binders:

2. Scan guarantees and Warranties and assemble complete submittal
package into a single indexed electronic PDF file with links enabling
navigation to €aefi"item. Provide table of contents at beginning of
document.

C. The guarantees and warranties shall be delivered to the Owner’s Project
Managetpriewto final payment for the work.
PART 2 - PRODUCTS
NOT USED

PART 3 - EXECUTION

3.1 START-UP PROCEDURES

A. System Start-up
21



1. Coordinate schedule for start-up of various equipment and systems.
2. Notify Owner’s Project Manager seven days prior to start-up of each item.

3. Verify that each piece of equipment or system has been checked for proper
lubrication, rotation, tension, control sequence, and conditions that may
cause damage.

4. Verify tests, meter readings, and specified electrical characteristics agree
with those required by the equipment or system manufacturer.

5. Verify that wiring and support components for equipment are completetangd
tested.

6. Execute start-up under supervision of applicable Contractor personnel and
manufacturers’ representative(s) in accordance with manufacturers’
instructions.

7. When specified in individual specification Sections, require manufacturer to
provide authorized representative to be present at site to,inspect, check,
and approve equipment or system installation priogt0 start<up, and to
supervise placing equipment or system in operation.

8. Submit a written report that equipment orssystemyhas been properly
installed and is functioning correctly.

Motors:

1. Check each motor for amperage compafison to nameplate value.

2. Correct conditions which producesexcessive current flow and which exist
due to equipment malfunction

Pumps:

1. Check mechanical seals fer cleanliness and adjustment before running
pump.

2. Inspect shaft slegyesor scoring.

3. Inspect mechanieal faces, chambers, and seal rings. Replace if defective.

4. Verify thatgiping system is free of dirt and scale before circulating liquid
through-ump.

Control Yalves:

1. Inspeet both manual and automatic control valves and clean bonnets and
stems.

2NTighten packing glands to ensure no leakage but permit valve stems to
operate without galling.

3. Replace packing in valves to retain maximum adjustment after system is
complete.

4. Replace packing on any valve that continues to leak.
Remove and repair leaking bonnets.

6. Verify that control valve seats are free from foreign material and are
properly positioned for intended service.
22
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3.2

A.

3.3

A.

3.4

A

Tighten flanges after system has been placed in operation.
1. Replace flange gaskets showing signs of leakage after tightening.

After system has been placed in operation, clean strainers, dirt pockets,
orifices, valve seats, and headers in fluid systems to ensure system is free of
foreign materials.

Remove rust, scale, and foreign materials from equipment and renew defaced
surfaces.

Inspect fan wheels for clearance and balance.

Check each electrical control circuit to ensure that operation complieg™With
specifications and requirements for intended performance.

Repair damaged insulation.

Vent gases trapped in any part of systems. Verify that liquids are drained from
all parts of gas or air systems.

Use a leak detector compound to check piping for leaks at every joint and at
every threaded, flanged, or welded connection. Promptly remake each joint and
connection that appears to be faulty.

ADJUSTMENTS

Provide such periodic continuing adjustment services as necessary to ensure
proper functioning of mechanical systems after occupancy of the work and for a
period of one year from the date-ef full completion of the work.

CLEANING

Prior to a final inspectionvand acceptance of the work, remove all debris,
rubbish, waste materialg#tools, construction equipment, machinery, and surplus
materials from the project site and thoroughly clean the building, including the
removal of all digt, dust, labels, marks, smears, spots, grease, and stains from
all floors, walls, ceilings, steel, piping, fixtures, equipment, hardware, glass,
mirrors, andall finish surfaces. In addition, provide any special cleaning
required\y the specification sections.

PRQJECT RECORD DOCUMENTS

During the progress of the work, maintain one set of drawings at the project site
for preparing record drawings. Include the designation “PROJECT RECORD
DRAWING” in a prominent location on each drawing. Using an erasable, red-
colored pencil, neatly record all changes in the work and record specific
locations of work shown schematically on the drawings. Locations must have
at a minimum the following information:
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3.5

A.

1. Invert elevations below finish grade for domestic and sanitary sewers and
manholes.

Top of water lines, both domestic and fire, below finish grades.
Locations of cathodic protection (anodes).
Locations of bends, tees, valves, caps.

All locations must be indicated from a permanent building structure (e.g.
corner of building, office complex corner).

o bkhobd

All underground items or items enclosed in walls must be documented bgfere
being enclosed. If items are buried or enclosed before documentation,
Contractor will open and reinstall at his/her own expense. In additiony, record
the following on mechanical and electrical drawings:

1. Size, type, and capacity of each device or piece of equipment)

2. Location of each device or piece of equipment.

3. Location of each source or outlet in building service systems.

4. Location of concealed water and electrical services, water’piping, sewers,
wastes, vents, ducts, conduit, and other piping Bysindication of measured
dimensions to such line from readily identifiable and accessible walls or
corners of buildings.

5. Invert elevations of sewers and top of watesdines.

Submit the record drawings to Owner’s Pgoject Manager for approval prior to a
final inspection and acceptance of the/werk. If Owner’s Project Manager
determines that the drawings are ipcomglete or incorrect in any way, he/she
shall advise Contractor of the required corrections and Contractor shall
promptly submit corrected drawings.

Approved record drawings willlbe returned to Contractor and Contractor shall
neatly record the informatiom on a set of drawings furnished by Owner. The
final set of record doguments shall be delivered to Owner’s Project Manager
prior to final payménifor the work. Organize record prints into two manageable
sets. Bind each’Setwith durable paper cover sheets. Include identification on
cover sheets.

Contractex, shall also submit the approved record drawings as PDF electronic
files on'a USB thumb drive or other approved electronic media.

PROJECT RECORD PROJECT MANUAL

During the progress of the work, maintain one set of the Project Manual at the
project site for preparing record Project Manual. Include the designation
‘PROJECT RECORD MANUAL” in a prominent location on the document.
Using an erasable, red-colored pencil, neatly record all changes in the
specifications and to indicate the actual product installation.

1. Mark copy with proprietary name and model number of products, materials,
and equipment furnished, including product options selected.
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3.6

A.

3.7

A.

2. Record the name of manufacturer, supplier, installer, and other information
necessary to provide a record of selections made.

OPERATING AND MAINTENANCE MANUALS

Prepare three complete sets of manuals containing the manufacturer’'s
instructions for operation and maintenance of each item of equipment,
apparatus, and operational system furnished under the Contract and any
additional data specifically required in the specification sections.

Manuals will include the following:

1. Complete instructions regarding operation, service, and maintenance,
including lubrication, disassembly, and reassembly.

2. Complete nomenclature of all parts and part numbers of alkreplaceable
parts.

3. Complete list of sources to be contacted for service-and replacement parts
including names, addresses, and all other pertingnt-data regarding
procurement procedure.

4. Copy of all required guarantees and warrapties;

5. Manufacturers’ bulletins, cuts, and desgckiptive data clearly indicating the
precise items included in this instalfation and deleting, or otherwise clearly
indicating, all manufacturers’ data mithywhich this installation is not
concerned.

6. An electronic file for all O&M information in this section.

EQUIPMENT DEMONSTRATIONS

Give physical demonstrations and oral instructions for the operation of
equipment, apparatus,/and operational systems furnished under the Contract.

Demonstrate start-tp, operation, control, adjustment, trouble-shooting,
servicing, mairtenanhce, and shutdown of each item of equipment at scheduled
time, at equipment location.

For equipment or systems requiring seasonal operation, perform demonstration
for other season within six months.

Rrovide a qualified person knowledgeable about the Project to perform
demonstration and instruction of owner personnel.

Utilize operation and maintenance manuals as basis for instruction. Review
contents of manual with owner's personnel in detail to explain all aspects of
operation and maintenance.

Prepare and insert additional data in operations and maintenance manuals
when need for additional data becomes apparent during instruction.
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3.8 SPARE PARTS AND OPERATION/MAINTENANCE ITEMS

A. All spare parts and operation/maintenance items required by the specification
sections shall be delivered to the Owner’s Project Manager prior to final
payment for the work. Label with manufacturer’'s name and model number and
Section number where applicable.

END OF SECTION %
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SECTION 024100
DEMOLITION

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Building and Site Demolition:

1. Demolition of designated building structures.

2. Demolition of site improvements including paving, curbing, site walls;and
utility structures.

. Demolition of below-grade foundations and site improvementse dépth to
avoid conflict with new construction or site work.

. Removal of hollow items or items that could collapse.

. Protection of site work and adjacent structures.

. Disconnection, capping, and removal of utilities,

. Pollution control during building demolitiongineludings-rioise control.

. Salvaging items noted to be salvaged.

. Removal and legal disposal of materials.

w
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B. Selective Demolition:

1. Selective demolition of interiompastitiops, systems, and building
components designated to be remoyed.
2. Selective demolition of exteriar facade, structures, and components
designated to be remaved.
3. Protection of portions ofbuilding adjacent to or affected by selective
demolition.
. Removal of abandaneg utilities and wiring systems.
. Notification to Owner of schedule of the shut off of utilities serving
occupied spaces.
6. Pollution gontrol during selective demolition, including noise control.
7. Salvaging items noted to be reused by Owner only or salvaged.
8. Removal and legal disposal of materials

(S>3

C. Special Removal Work:
1~Removal of hazardous materials.
2%Removal of underground fuel tanks in accordance with APl 1604.
87 Removal and abatement of lead paint.

N2%/RELATED SECTIONS
A. Section 311000 - Site Clearing
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1.3 SUBMITTALS
A. Permit for transport and disposal of debris

B. Demolition procedures and operation sequences for review and acceptance by
Owner.

1.4  QUALITY ASSURANCE
A. Comply with governing codes and regulations.
29 CFR 1926 - U.S. Occupational Safety and Health Standards; currentiedition.

C. NFPA 241 - Standard for Safeguarding Construction, Alteration, and*®emolition
Operations; current edition.

w

D. Demolition Firm Qualifications: Company specializing in thetype/of work
required.

1. Minimum of 5 years of documented experience.

1.5 PROJECT CONDITIONS

A. Adjacent areas may be occupied by Owners personnel. Do not interrupt
Owner’s use of adjacent facilities. Refeg to(drawings for specific site conditions.

1.6 PHASING

A. The new fuel island shall be,complete, operational, and accepted by the Owner
before demolition of the existing fuel facility is initiated. Coordinate with Owner.

PART 2 - PRODUCTS

21 MATERIALS
A. Immediately remye.from site all demolished material not being reused.

PART 3 - EXECUTION

3.1 GENERARPROCEDURES
A. Comply with applicable codes and regulations for demolition operations and
safely of adjacent structures and the public.
1. Obtain required permits.
2. Comply with applicable requirements of NFPA 241.

3. Take precautions to prevent collapse of structures to be removed; do not
allow worker or public access within range of potential collapse of unstable
structures.

B. If unidentified hazardous materials are discovered during removal operations,
stop work and notify Owner’s Project Manager immediately; hazardous
28



materials include, but are not limited to, regulated asbestos-containing
materials, lead, PCBs, mercury, and petroleum products.

C. See Section 311000 — Site Clearing — for additional requirements pertaining to
demolition of sitework and vegetation.

3.2 EXISTING UTILITIES

A. Coordinate work with utility companies; notify before starting work and comply
with utility company requirements; obtain required permits.

B. Protect existing utilities to remain from damage.

C. Do not disrupt public utilities without permit from the authority having
jurisdiction.

D. Do not close, shut off, or disrupt existing life safety systemg/ctsrently in use
without at least seven days’ prior written notification to Qwnexs Project
Manager.

E. Do not close, shut off, or disrupt existing utility branghes or'take-offs currently in
use without at least three days prior written notification to Owner’s Project
Manager.

F. Locate and mark all utilities to remain ahd thoseé to be removed; mark using
highly visible tags or flags with identificatiog of utility type; protect from damage
due to subsequent construction, usingzxsubstantial barricades if necessary.

G. Remove exposed piping, valves, neters, equipment, supports, and foundations
of disconnected and abandened utilities.

H. Where conduit is to remain andrwhere conductor is to be disconnected, remove
all conductors to electrical panel.

I. Do not interrupt utilitie§ serving occupied or used facilities without the written
permission of the, OWner and authorities having jurisdiction. If necessary,
provide temporary)utilities.

3.3 DEMOLNAON

A. Locate, identify, disconnect, and seal or cap off indicated utilities serving
buildings and structures to be demolished.

By Verify that utilities have been disconnected and capped before starting
demolition activities.

€. Do not damage building elements and improvements indicated to remain.
Items of salvage value not included on schedule of salvage items to be
returned to Owner shall be removed from structure. Storage or sale of items at
project site is prohibited.
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Salvaged items to be returned to owner or reused shall be stored in a secure
area and protected until reinstalled or returned to owner.

Perform an engineering survey of the condition of the building to determine
whether removing any element might result in structural deficiency or
unplanned collapse of any portion of structure or adjacent structures during
selective building demolition operations.

Do not close or obstruct streets, walks, drives, or other occupied or used
spaces or facilities without the written permission of the Owner and the
authorities having jurisdiction.

Cease operations if public safety or remaining structures are endangered.
Perform temporary corrective measures until operations can be céntintied

properly.

Provide adequate protection against accidental trespassing{ Secure project
after work hours.

Promptly repair damage to adjacent buildings, and othertstructure improvement
systems caused by demolition operations.

Unless otherwise indicated, demolition waste Beeomes property of Contractor.
Instructions for special demolition work

Repair demolition performed in excess«ef that required.

Do not burn materials on site.

Pollution Controls: Complygwiti™governing regulations for environmental
protection.

1. Use water sprinkling, temporary enclosures, and other suitable methods to
limit amount of dust and dirt rising and scattering in air.

2. Provide hosgs*and water main or hydrant connections.

3. Do not use'water when it may create hazardous or objectionable conditions
such ag’jee, flooding, and pollution.

Break up'and remove concrete slabs-on-grade, unless otherwise indicated to
remaint

Filhng Voids:
1. Completely fill below-grade areas and voids resulting from demolition of
structures.

2. Use soil materials consisting of stone, gravel, and sand; free from debris,
trash, frozen materials, roots and other organic matter, and stones larger
than 2 inches.

30



Prior to placement of fill materials, ensure that areas to be filled are free of
standing water, frost, frozen material, trash, and debris.

Place fill materials in horizontal layers not exceeding 6 inches loose depth.

Compact each layer at optimum moisture content of fill material to density
equal to original adjacent ground, unless subsequent excavation for new
work is required.

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

3.4 SCHEDULE
A. Items for Protection during Demolition and Construction:

1.
2.
3.

Designated site improvements, trees, and plantings.
Adjacent construction.
Pavement

B. Items to Be Salvaged for Reinstallation:

1.

None

C. Items to Be Salvaged for Delivery to Ownéfy

1.

None

D. Utilities Requiring Interruption, Cappigg,‘orRemoval:

1.

o akwbd

Electric

Water

Gas

Sewerage
Telephone
Storm Drainagé

3.5 WARRANTY,

A. Existing/Marranties: Remove, replace, patch, and repair materials and
surfaces‘eut or damaged during selective demolition, by methods and with
materials so as not to void existing warranties. Notify warrantor before
ptoceeding. Existing warranties include the following:

1.

Pavement

B) Notify warrantor on completion of selective demolition, and obtain
documentation verifying that the existing system has been inspected and
warranty remains in effect. Submit documentation at Project closeout.
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3.6 DISPOSAL AND REMOVAL

A.

C.

Remove surplus soil material, unsuitable topsoil, obstructions, demolished
materials, and waste materials including trash and debris, and legally dispose
of them off Owner's property, unless otherwise directed by Owner.

Separate recyclable materials produced during site clearing from other non- %
recyclable materials. Store without intermixing with other materials and @
transport recyclable materials to recycling facilities. Do not interfere wit

Project work.

Open burning will not be permitted. {Q
END OF SECTION ,QO’
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SECTION 026500

UNDERGROUND STORAGE TANK DEMOLITION

Note — Demoliton of the existing fuel island cannot begin until the new fuel island is fully
operational and able to dispense fuel.

PART 1 — GENERAL
1.1 SECTION INCLUDES

A. This Section includes requirements and specifications pertaining te:
1. Site Health and Safety Plan

Laboratory and field testing

Tank Cleaning and Inspection

Excavation and Backfill

Tank and piping removal and disposal

o bkhobd

1.2 RELATED SECTIONS
A. Section 017000 — Execution Requirements
B. Section 024100 — Demolition
C. Section 313000 — Earthwork

1.3 SUBMITTALS

A. Site Safety and Health-Plan: Describe safety and health plan and procedures
as related to undergroupd tank removal and pipe removal, and as related to
operations assogiated with petroleum contaminated soils and water.

B. Excavation and Material Handling Plan: Describe methods, means, equipment,
sequence ofOperations and schedule to be employed in excavation, transport,
handling, and stockpiling of soil during underground tank removal.

1. ,Submit to Owner’s Project Manager fifteen days before beginning tank
removal work.

2.5Jnclude a material handling plan that describes phases of dealing with the
contaminated soil and water as it relates to the proposed tank and piping
removal.

3. Include methods of excavating, a material handling plan for the
contaminated material, soil testing requirements, safety precautions and
requirements, and water pumping and collection requirements.

C. Field Sampling and Laboratory Testing Plan: Describe field sampling methods
and quality control procedures.
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Identify laboratory and laboratory methods to be used for contamination
testing.

Sample reports shall show sample identification for location, date, time,
sample method, contamination level, name of individual sampler,
identification of laboratory, and quality control procedures.

D. Tank and Piping Removal and Disposal Plan: Describe methods, means,
sequence of operations, and schedule to be employed in the testing, pumping(
cleaning, de-vaporizing, inspecting, removal, and disposal of underground
storage tanks and piping.

1.4

A.

B.

Spill and Discharge Control Plan: Describe procedures and plan related to
potential spills and discharge of contaminated soils and water.

Reports:

1. Identification of tanks removed and disposed of, including‘site map
showing location of tank and piping.

2. Starting and ending dates of reporting period.

3. Closure report. Incorporate reports, records, and data into a single binder
with the title "SITE ASSESSMENT REPORX" op‘the cover of the binder.

4. Laboratory testing reports, including locatien/of soil excavated and
associated OVA/FID (organic vapor analyzer/flame ionization device)
readings, and sampling and test results for:
a. TPH (total petroleum hydrocarkons).
b. BTEX (benzene, toluene, éthylbenzene, and xylene).
c. TCLP (toxicity characteristic leaching procedure); if BTEX indicates

gasoline, then provideyJ CLP.

5. Cumulative quantiti€s of soil excavated, beginning with start date for each

tank and associated piping.
QUALITY ASSURANCE

Perform wark'in accordance with local, state, and federal regulations and 40

CFR 280

Qualifications: Prior to start of work, submit documentation of recent

experience and resumes of personnel working on the project.

1.

Data shall indicate that tank removal contractor, subcontractors, and
personnel employed on the project have been engaged in removal,
transportation, and disposal of underground tanks and associated piping,
are familiar with and shall abide with the following:

a. APIRP 1604.
b. 40 CFR 280 and State and local regulations and procedures.
c. Applicable safety rules and regulations.
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d. Use of equipment and procedures for testing and vapor-freeing tanks.

Handling and disposal of types of wastes encountered in underground
tank and pipe removal including disposal of underground tanks and
associated piping.

f.  Excavation, testing, and disposal of petroleum contaminated soils,
liquids, and sludge.

g. If project location requires, provide documentation that tank removers
are certified if locality of project has this requirement.

2. Furnish the name and qualifications of the proposed Site Safety and Health
Officer, including education, training, and work experience.

C. References: Furnish data proving experience on at least three priog projects
that included types of activities similar to those in this project. Rrovide project
titles, dates of projects, owners of projects, point of contact femeach project, and
phone numbers of each point of contact.

1.5 REFERENCE STANDARDS

A. API RP 1604 — Closure of Underground Petrolgum‘Storage Tanks; American
Petroleum Institute; current edition.

B. API PUBL 1628 — Guide to the Assessment,and Remediation of Underground
Petroleum Releases; American Petfelgam¥nstitute; 1996.

C. ASTM D 1586 - Standard Test Method for Standard Penetration Test (SPT)
and Split-Barrel Sampling of.Soils; Gurrent edition.

D. ASTM D 4397 — Standard Specification for Polyethylene Sheeting for
Construction, Industrial, and Agricultural Applications; current edition.

E. 29 CFR 1910 — Occupatienal Safety and Health Standards; Code of Federal
Regulations; currept edition.

F. 29 CFR 1910.38 % Emergency action plans; Occupational Safety and Health
Standards; Codewef Federal Regulations; current edition.

G. 29 CER 49104134 — Respiratory protection; Occupational Safety and Health
Standards; /Code of Federal Regulations; current edition.

H. 29 CFR 1926.650 — Excavations; occupational Safety and Health Standards;
cade"of Federal Regulations; current edition

[."%40 CFR 280 — Technical Standards and Corrective Action Requirements for
Owners and Operators of Underground Storage Tanks; Code of Federal
Regulations; current edition.

J. COE EM-385-1-1 — Safety and Health Requirements Manual; Corps of
Engineers; current edition.
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K.

1.6

A.

1.7

A.
B.

C.

1.8

A.

EPA SW-846.3.3B — Test Methods for Evaluating Solid Waste:
Physical/Chemical Methods; Environmental Protection Agency; current edition.
EPA 600-4-790-20 — Methods for Chemical Analysis of Water and Wastes;
Environmental Protection Agency; current edition.

RECORD DOCUMENTS

Building permit, inspection permits, and other permits required for underground
tank removal.

Results of excavation, including sketch showing location of underground
storage tank, sampling locations, and extent of excavation.

Tank disposal paperwork, such as copy of UST Notification Form and method
of conditioning tank for disposal.

Contaminated soil disposal paperwork, such as laboratory1esting reports.
Contaminated water disposal paperwork, such as labofatory testing results.

PROJECT CONDITIONS

Do not close, block or otherwise obstruct roadways or walks.
Maintain flashing barriers around open excavations.

The Contractor shall be responsible fortthe protection of all existing structures
against hydraulic uplift until the remeval of the USTs has been completed.

UNIT PRICES

Replace and dispose of petroleum contaminated soil materials encountered
during the excavationsshall be considered additional work to that indicated on
or reasonably inferredby the contract documents.

Vacuuming and digspesal of sludge and tank rinse effluent collected during tank
cleaning, and vaeduming and disposal of free product or contaminated water
encountered/during excavation, shall be considered additional work to that
indicated on Or reasonably inferred by the Contract Documents.

Replagcement of self-compacting rock to top of water level in tank excavation as
direeted by Owner’s Project Manager in the situations where high ground water
eXists, shall be considered additional work to that indicated on or reasonably
inferred by the contract Documents.

Additional work, as determined by the Owner’s Project Manager shall, by
appropriate change order, be charged to the Owner and the cost to the Owner
shall be determined in the manner provided in the General Conditions.
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PART 2 - PRODUCTS

2.1

A.

MATERIALS
Plastic Sheeting: ASTM D 4397.

PART 3 — EXECUTION

3.1

A.

nl

PREPARATION

Provide shoring, bracing, or support to prevent movement, settlement.or
collapse of adjacent construction. If it is determined sheet piling is jfecessary to
protect adjacent structures, at least one Standard Penetration Test(SPY,)
should be conducted in accordance with ASTM D 1586 to a minimum depth of
20 ft. in the immediate UST area prior to sheet pile installatiorhas’a means of
determining site specific soil characteristics and water table depth. In
conducting the SPT, hand auguring to a minimum depth of 5 ft.at the SPT
location should be performed in order to avoid damage, te possible underground
utilities. The SPT results should be provided 1o the Sheet pile installation
contractor for effective design of the sheet pilingssystem. To afford adequate
time for sheet pile system design, the STP should be conducted at least one
week prior to commencement of site wérk.

Locate, identify, disconnect, remove'ef Cap/plug utility services within
demolition areas not indicated to remain‘or re-install.

1. Mark location of disconpected Utilities. Indicate capping/plugging locations
on Project Record Documents.

Provide all required notiffeation’to authorities having jurisdiction over the work.
Notification is typically requifed at least 48 hours (two working days) prior to
commencing site worky but should be verified on a site-specific basis.

Remove fuel dispensers, lighting, etc. from fuel island; remove submersible
turbine pumps{€TPs) from USTs, if so equipped.

Purge all petroleum product piping by blowing-back to the USTs with the use of
compresgsed nitrogen. Following purging, double-rinse the product piping with
the use of"a degreasing solution. During purging, the rinseate solution should
be directed back toward the USTs.

Pump residual liquids from the USTs using explosion proof pumps.

Clean USTs in-place with the use of degreasing solution. Note: Cleaning in-
place will require a minimum of two openings of minimum four-inch diameter,
each at opposite ends of the UST. If the UST is not equipped with these
openings, proceed to demolition, as described in Section 3.2.

Site Safety and Health Plan (SSHP): Furnish safety, health, and accident
prevention provisions and develop a Site Safety and Health Plan (SSHP).
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The SSHP shall incorporate the requirements of 29 CFR 1910 and COE
EM-385-1-1.

Site work shall not start until the SSHP is approved by the Owner’s Project
Manager.

Site Safety and Health Officer: Identify an individual to serve as the Site Safety
and Health Officer (SSHO) who is a Certified Industrial Hygienist (CIH).

1.

2.

The SSHO CIH shall report problems and concerns regarding health and
safety to the Owner’s Project Manager.

The SSHO CIH shall have a working knowledge of local and Federal
occupational safety and health regulations, and shall provide traihing to
Contractor’'s employees in air monitoring practices and techniguess

The SSHO CIH shall also provide day to day industrial hygiene Support,
including air monitoring, training, and daily site safety inspections.

The SSHO CIH shall be trained in the use of the mopitorigg and sampling
equipment, interpretation of data required to implement the SSHP, and to
administer the elements of the SSHP.

The SSHO CIH shall remain on site during,preject operations and may be
assigned other duties such as project forefnan, or quality control manager.

Spill and Discharge Control Plan: Develop; implement, and maintain a
comprehensive spill and discharge controhptan.

1.

The plan shall provide contingency measures for potential spills and
discharges from handling anditransportation of contaminated soils and
water.

A possible source of guidanee for assessment and remediation is API
PUBL 1628.

Exclusion Zone (EZ) Ands€ontamination Reduction Zone (CRZ): Do not permit
personnel not diregtlyYavolved with the project to enter work zones, called the

EZ and CRZ.

1. The EZ shalkbe an area around the tank a minimum of 10 feet (3 m) from
the limits of the tank excavation.

2. Atthe perimeter of the EZ, establish a CRZ.

3. AMNthin the CRZ, equipment and personnel shall be cleaned as stated in the
paragraph entitled “Personnel and Equipment Decontamination.”

4.%The Contractor’s site office, parking area, and other support facilities shall
be located outside the EZ and CRZ.

5. Clearly mark and post the boundaries of the EZ and CRZ.

6. Include a site map, outlining the extent of work zones and location of

support facilities, in the SSHP.

Training: Provide health and safety training in accordance with 29 CFR 1910
prior to starting work.
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Furnish copies of current training certification statements for personnel
prior to initial entry into the work site.

On-Site Training: Prior to starting on-site work, a health and safety training

class shall be held by the SSHO CIH to discuss the implementation of the

SSHP.

Notify the Owner’s Project Manager 24 hours prior to beginning the training

class.

Training Outline: Provide the following:

a. Health and safety organization, including discussion of distribution of
functions and responsibilities

b. Organization and components of the SSHP

c. Physical and chemical site hazard identification

d. Basic toxicology and toxicity information

e. Discussion of the EZ and CRZ

f.  Protective clothing

g. Respiratory protection

h. Air quality monitoring

i.  Personnel exposure guidelines

j.  Decontamination procedures

k. Basic first aid review

1.  Emergency procedures apd contingency plan

m. Site entry and exit ptogédures

n. Sampling procedures

M. Personnel Protection: FUrnish appropriate personal safety equipment and
protective clothing to gersennel.

1.

2.

Ensure that safety"€quipment and protective clothing is kept clean and well
maintained.

Furnish.three”clean sets of personal protective equipment and clothing for

use by'the Owner’s Project Manager or official visitors as required for entry
intoithe EZ.

N. Respiratory Protection Program: Develop a respiratory protection program,
addressing respirator usage and training, in accordance with 29 CFR 1910.134
andCOE EM-385-1-1.

Oy Decontamination: Decontaminate or properly dispose of personal protective
equipment and clothing worn in contaminated areas at the end of the work day.

1.

The SSHO CIH shall be responsible for ensuring that personal protective
clothing and equipment are decontaminated before being reissued.
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P. First Aid and Emergency Response Equipment and Procedures: Provide
appropriate emergency first aid equipment for treatment of exposure to site
physical and chemical hazards.

1. Provide and post a list of emergency phone numbers and points of contact
for fire, hospital, police, ambulance, and other necessary contacts.

2. Provide and post a route map detailing the directions to the nearest
medical facility.

o

Ignition Sources: Do not permit ignition sources in the EZ and CRZ.

X

Personnel and Equipment Decontamination: Decontaminate personnel'‘and
equipment before exiting the work zones.

S. Waste Disposal: The SSHP shall detail the practices and procedures torbe
utilized to dispose of wastes. Upon completion of the project, Gertify that
equipment and materials were properly decontaminated pri¢r to being removed
from the site.

T. Emergency Response Requirements: Furnish emergency response and
contingency plan in accordance with 29 CFR 1910°38.

1. In an emergency, take action to remove ominimize the cause of the
emergency, alert the Owner’s Project Manager, and institute necessary
measures to prevent repetition of the emergency.

2. Equip site-support vehicles withinrouate naps providing directions to the
medical treatment facility.

U. Unforeseen Hazards: Notify.the<Owner’'s Project Manager of any unforeseen
hazard or condition that becomes evident during work.

3.2 DEMOLITION

A. Use demolition methods/that will not crack, structurally disturb or otherwise
damage adjacent,construction. Do not use explosives. If sheet piling is
required for adequate protection of adjacent construction see Section 3.1 (A).

B. Remove theAollowing materials, equipment, and fixtures, and promptly dispose
of offsitg’ imMy\compliance with all applicable laws:

1. ,All paving and base course indicated. Sawcut asphalt full depth and
concrete 1/2 depth for areas where pavement is indicated to be replaced.

2.%Underground storage tank piping, pipe fittings and valves, dispenser(s),
fuel island form(s), pipe bumpers, hold down slab or deadmen as indicated.
Do not remove the tank vent piping until the tank atmosphere is non-
explosive.

3. Electrical conduit and fittings, wires, boxes, wiring devices and supporting
devices indicated.

4. Lighting luminaries (fixtures) indicated.
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C. Remove underground fuel storage tanks and piping indicated to be taken out of
service. Note: It is the contractor’s responsibility to be aware of site limitations
and provide adequate heavy equipment for the removal of the underground
tanks.

1.

10.

Excavate to the top of the tank. Excavated material shall be temporarily
stockpiled atop visquene, bermed, and covered with visquene pending test
results for excessive contamination.

Disconnect and cap all piping indicated to remain in place. Adequate
means of access and egress shall be provided for personnel required+o
enter excavated site.

Remove all tank fixtures except the tank vent. Temporarily plug all but one
of the tank openings.

Use one of the following methods to render the atmosphefe,ofthe tank
non-explosive

a. Remove tank vapors by means of an eductor op@iffused air blower as
described in API 1604.

b. Purge the tank of oxygen by introducing an inert gas as described in API
1604.

Use 1.5 pounds of solid carbon dioxideXdryiCe) per 100 gallons of tank
volume. Dry ice should be obtained in\pgllet” form to enable placement
into UST fittings.

a. Use a combustible gas indicator{explosimeter) calibrated according to
the manufacturer's instructions, and monitor the area of the tank
excavation each hour dntihthe tank is removed.

Test the tank for vapors by removing a tank fitting and using the
explosimeter to testthe lower, middle, and upper portions of the tank.
Clear the instrumenteafter each reading. When the explosimeter indicates
the atmosphere within the tank is less than 10% of the lower explosive limit
(LEL) remove the'tank from the ground.

Complete theapor removal process and plug all tank fittings. Install one
tank fitting, with a 1/8-inch hole to relieve the differential pressure that will
deyelop during the tank removal.

Complete excavation and remove the tank from the hole. Chock the tank
to allow cleaning to be done, and examine for perforations. Repair
perforations that would allow leaks of cleaning effluent.

If required, repeat the purging process before cleaning the tanks. Test the
upper middle and bottom of the tank with an explosimeter. When the
explosimeter indicates the atmosphere within the tank is less than 10% of
the lower explosive limit (LEL) cut a hole in the tank using a pneumatic
hammer.

Clean the inside of the tank, as per the recommendations contained in API
2015, to remove sludge and refuse that would create a vapor hazard if not

41



3.3

A.

11.

12.

13.

14.

15.
16.

removed. Dispose of sludge, tank rinse effluent, and all other materials
used to clean the inside of the tank in compliance with all applicable laws.
Provide manifest(s) to Owner for all contaminated materials transported off
site. Manifest(s) shall: indicate the type of product; volume collected; origin
address; transporter's name, address, and license information; disposal
facility's name, address, and license information; and dates of transactions.

Steel tanks shall be rendered useless by ripping the length of the tank open
or drilling a 1/2-inch hole every three feet on both sides of the tank priogto
transporting off site. Fiberglass tanks shall be crushed.

Transport the tank in compliance with all applicable laws, including, federal
and state Department of Transportation regulations.

Dispose of the tank in compliance with all applicable laws afa facility where
the tank will be destroyed as scrap. Secure certification, signed by the
Contractor and the scrap facility owner for the transaction‘and provide a
copy to the Owner.

Remove free product, if encountered floating on the-water of the excavation
to mitigate explosion hazard.

Remove the hold down slab or deadmen indicated.

Completely fill below grade areas and wids _resulting from demolition work
with existing self-compacting rock (pea gravel) to the top of the water level
in the tank excavation. Above the water level native soils shall be used. If
additional rock material is required, it shall be charged to the Owner by
appropriate change order, and the cost to the Owner shall be determined in

the manner provided inghesGeneral Conditions.

PROTECTION

Provide temporary flasShing barricades around demolition work in progress.
Clearly identify demiolitien work areas with signs indicating demolition work in
progress. Erect*NO-SMOKING" signs during tank removal, cleaning and
demolition processes. Keep area clear of all unauthorized personnel.

Protect existing construction, materials, equipment and fixtures against
damage,, unless indicated to be removed and disposed of.

Maintain existing utilities indicated to remain or keep in service, and protect
against damage.

Promptly repair or replace damaged or disturbed construction, materials,
equipment and fixtures resulting from demolition work. Repair or replace in a
manner acceptable to Owner’s Project Manager, at no cost to Owner.

Correct demolition performed in excess of that indicated in a manner
acceptable to Owner’s Project Manager, at no cost to Owner.
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3.4 TESTING

A. Testing of soils or groundwater required by the agency having jurisdiction over
the work shall be performed by the Owner.

1.

2.

Stockpiled Soils: Soils with OVA/FID readings of 10 ppm or greater shall
be further sampled and tested.

Test for TPH and for BTEX in accordance with EPA SW-846-3-3B and
EPAG6004-790-20.

Test for toxicity characteristic leaching procedure (TCLP) for lead if lead€d
gasoline was stored in or near the underground tank being removed.

For TPH, provide a minimum of one test for every 100 cubic yards.
For BTEX and TCLP, provide one test for every 100 cubic yafds.

Soils that contain 50 ppm or more TPH, 10 ppm or more BYEX or have
TCLP reading of 10 ppm lead or virgin petroleum productsjare considered
contaminated materials.

Soils that test at levels less than the above may bewsed as clean fill.

Furnish results to Owner’s Project Manager®within 24 hours after the
results are obtained.

B. Testing Under Tank After Removal of Tank;

1.

If tank is 20 feet or less in length, take two samples. Each sample shall be
two feet from each end of the tankand"two feet below the bottom of the
excavation.

If the tank is greater than 20<{eel; take three samples. Two samples shall
be two feet from each end ‘ef the tank and two feet below the bottom of the
excavation. A thirdssample.shall be taken from the middle of the tank area
and 2 feet below the’Dettom of the excavation. If personnel are required to
enter excavated areapthey must be protected from hazardous
environments;suehfas water, hazardous vapors, depleted oxygen levels,
etc.

Analyze samples for TPH, BTEX, and TCLP.

Confori te standards for sampling and analysis as specified above for
stoekpiled soils.

Fest for TPH and for BTEX in accordance with EPA SW-846-3-3B and
EPA6004-790-20.

Soils that contain 50 ppm or more TPH, 10 ppm or more BTEX, or have
TCLP reading of 10 ppm of lead or virgin petroleum products are
considered contaminated materials.

Soils that test at levels less than the above may be used as clean fill.

Furnish results to Owner’s Project Manager within 24 hours after the
results are obtained.
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9.

Along with the results furnish a sketch showing underground tank,
sampling location, and extent of excavations.

C. Testing Along Piping:

3.5

A.

B.

3.6

A.

1.

For every 25 linear feet (7.5 m) of product delivery piping, for every change
in direction, and at every mechanical joint take one soil sample and
analyze for TPH, BTEX, and TCLP.

Conform to sampling and analysis of soil materials as specified above in

Section 3.4.B, paragraph entitled "Testing Under Tank After Removal of
Tank."

TANK CLEANING

Provide clean and vapor free tank in accordance with APl RP 4604 and the
following Table of Tank History:

Fuel Removal:

1.

2.

All possible fuel will be pumped or otherwise remayed from the tank by
Owner.

Consider remaining fuel contaminated,or waste fuel; pump into 55-gallon
drums or other suitable containers for dispesal in accordance with
approved procedures meeting local, state;"and federal regulations.

a. Drums or tanks used for containerizing waste fuel shall be furnished by
Contractor.

Consider remaining fuel.coptaminated or waste fuel; provide oil/water
separators for further recovery of fuels and turn over to Owner for use.

a. QOil/water separator foryfuel shall be furnished by Contractor.

Dispose of remaining fuel emulsions in accordance with applicable local,
state, and federal regulations.

EXCAVATION

Provide Owner’s Project Manager with written documentation no later than 30
days before work begins that proper state or local authorities have been
notified.

Notify.Owner’s Project Manager at least 48 hours prior to start of tank removal
WOrK.

1.

2.

Stage operations to minimize the time that tank excavation is open and the
time that contaminated soil is exposed to the weather.

Provide protection measures around the excavation area to prevent water
runoff and to contain the soil within the excavation area.

Excavation: Excavate as required to remove tanks and piping.

1.

Place soil removed from the excavation in a temporary containment area.
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2. Collect and temporarily store water runoff from stockpiled soils.

3. Contaminated soil materials may be used as backfill for tank and pipe
excavations as follows:

a. To determine soil contamination levels, continuously monitor soll
materials excavated to remove tanks with an OVA/FID capable of
detecting volatile organic vapors to a minimum of one ppm.

b. Contaminated soils with OVA/FID readings of 10 ppm or greater shall be
further tested for TPH and BTEX as specified herein.

c. Soils with OVA/FID readings less than 10 ppm may be used as glean
backfill.

d. Dispose of unacceptably contaminated soils in accordanceiwithgederal,
state, and local regulations.
D. Excavation Methods: Select methods and equipment to repiove Soil to
minimize disturbance to areas beyond the limits of the excavation area.

1. Material that becomes contaminated as a result of ‘Coptractor's operations
shall be removed and disposed of at no additional*\¢ost/to Owner.

2. Where excavation extends into groundwater lexels, dewatering methods
shall be employed on a localized basigto facilitate excavation operations,
as specified in Section 017000 — Execitien Requirements.

3. Water generated by dewatering during éXcavation required for removal of
tanks or piping, surface water collected in open excavation, or water used
for washing equipment or existing concrete or bituminous surfaces, shall be
collected and tested.

a. Testin accordance WitlePA SW-846-3-3B and EPAG6004-790-20 and
state or locally require@analyses.

b. Water that contains*contaminants above locally acceptable levels shall
be disposed ©f in accordance with federal, state, and local regulations.

c. Non-contaminated water may be disposed of on-site.
4. Prevent cave-ins of the excavation site, following 29CFR 126.650 by
a. Slaping or benching sides
b. NSupporting sides
en, Placing a shield between the side and work area
d~/ Excavations should be inspected daily for signs of cave-ins, failures of
protective systems or equipment, hazardous atmosphere, etc.

By, “Structures: During excavation activities, if asphalt pavement, concrete slabs, or
other structures are encountered, remove and wash with high pressure water
cleaning equipment.

1. Remove and dispose of pavement, concrete, and other structures as
specified in Section 024100 — Demolition.
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3.7 WATER DISPOSAL
A. Dewatering will be permitted only with approval of Owner’s Project Manager.

B. Store and test water generated during removal of tanks and piping.

1. If contaminated, transport and dispose of water in an EPA approved
disposal site in accordance with federal, state, and local requirements.

2. Non-contaminated water may be disposed of on-site.

3.8 DISPOSAL OF UNDERGROUND TANKS, ANCHORS, SLABS, AND
ASSOCIATED PIPING

A. Preparation: API RP 1604. Remove the fill pipe, gage pipe, vapor.recgévery
truck connection, submersible pumps, and drop tube.
1. Cap or remove non-product piping, except vent piping.

2. Plug tank openings so that vapors will exit through vent piping during the
vapor-freeing process.

B. Purging: Remove flammable vapors in accordancetwitlr APl RP 1604. Tanks
shall be certified as “vapor free” prior to furtheriwork,

C. Cleaning and Testing: Clean tank and perfogmsatmosphere testing in
accordance with APl RP 1604.

1. Distribution (product delivery) pipingyshall be cleaned and removed or the
piping shall be cleaned, filled with“eoncrete, and abandoned in place.
2. Test the tank atmosphere andthe excavation area for flammable or

combustible vapor conéentrations, with a combustible gas indicator until
the tank is removedifromthe excavation and from the site.

D. Tank Removal and Disposat:

1. Plug or cap accessible holes. One plug shall have a minimum 1/8-inch
vent hole.

2. Remove tank from the excavation, place it on a level surface and render it
useless=in accordance with APl RP 1604.

3. Proyide'warning labels on tank if tank contained leaded fuels as follows:
a. “WANK HAS CONTAINED LEADED GASOLINE -- NOT VAPOR FREE -
- NOT SUITABLE FOR STORAGE OF FOOD OR LIQUIDS INTENDED
FOR HUMAN OR ANIMAL CONSUMPTION -- DATE OF REMOVAL.:
MONTH/DAY/YEAR"

4. Transport and dispose of tank at an EPA approved disposal site in
accordance with federal, state, and local regulations.

3.9 INSPECTIONS

A. Arrange for and perform required inspections. Provide copies of inspections to
the Owner’s Project Manager.
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3.10 CLOSURE REPORT (SITE ASSESSMENT REPORT)

A. Provide Owner’s Project Manager a Site Assessment Report in a single binder
notebook that contains the full collection of reports relating to this work,
including but not limited to, records, starting and ending dates of reporting
period, inspections, documentation, and data as follows:

1.
2.

Complete UST Notification Form (within 30 days of closure).

Description of work, including removal procedures, number of tanks
removed, identification of tanks removed and disposed of, cubic yards of
excavated soil, location of disposal sites, and dates of excavation.
Site plan, including location of tanks and piping, limits of excavation
sampling points, results of excavation, and depths.

Laboratory testing reports, copies of data and test resulis from testing
laboratory.

Tank disposal paperwork, contaminated soil disposalgaperwork, and
contaminated water disposal paperwork.

Certifications required by implementing ageqcys

Building permit, inspection permits, andother permits required for
underground tank removal, notifications, and inspection reports.

Cumulative quantities of soil exeayated; beginning with start date for each
tank and associated piping.

3.11 SPILLS OF CONTAMINATED SQILS

A. Use appropriate vehiclesyand operating practices to prevent spillage or leakage
of contaminated materials from occurring during operations. Inspect vehicles
leaving the area of cantamination to ensure that no contaminated materials
adhere to the wheéls~or undercarriage.

3.12 BACKFILLING

A. ProvidegaekTfill, compaction, grading, and seeding in accordance with Section
313000 ~Earthwork.

B. Linethe excavation with two plastic sheets before backfilling.

END OF SECTION
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SECTION 221000

PIPING AND PUMPS
PART 1 - GENERAL

1.1 SECTION INCLUDES

A. This section includes requirements and specifications for pipes, tuliesyfittings,
and joints. Provide flushing, disinfecting, and testing.

B.
1.2 RELATED SECTIONS
A. Section 221001 — Piping Specialties

1.3 SUBMITTALS

A. Product Data: Submit product data for gach material and product used.
Submit mechanical grooved pipe cquplingand fitting manufacturer’s installation
instructions. Submit press-connect fittingymanufacturer’s installation
instructions.

B.
1.4  QUALITY ASSURANCE

A. Qualify welding proceduresiwelders and welding operators in accordance with
AWS D1.1.

B. NSF Compliance;

1. Comply withlNSF 14, “Plastics Piping Components and Related Materials,”
for plastic domestic water piping components.

2. Comply with requirements of utility company supplying water. Include
tapping of water mains and backflow prevention.

3, €omply with standards of authorities having jurisdiction for potable-water-
service piping, including materials, installation, testing, and disinfection.

4. Comply with standards of authorities having jurisdiction for fire-suppression
water-service piping, including materials, hose threads, installation, and
testing.
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1.5

A.

moow

L

REFERENCE STANDARDS

ANSI A 21.5 — American National Standard for Polyethylene Encasement for
Ductile-Iron Pipe Systems; current edition.

ANSI B 1.20.1 — NPT American Taper Pipe Thread; current edition.
ANSI B 16.3 — Malleable Iron Threaded Fittings; current edition.
ANSI B 16.4 — Cast Iron Threaded Fittings; current edition.

ANSI B 16.9 — Factory-Made Wrought Steel Butt-welding Fittings; current
edition.

ANSI B 16.22 — Wrought Copper and Copper Alloy Solder Joint PreSsure
Fittings; current edition.

ANSI B 16.28 — Wrought Steel Butt-welding Short Radius Elbows/and Returns;
current edition.

ANSI B 16.29 — Wrought Copper and Copper Alloy Solder Joint Drainage
Fittings; current edition.

ANSI B 16.39 — Malleable Iron Threaded Pipe“Uniens; current edition.
ANSI B 31.9 — Building Services Piping; current.edition.
ASME B 16.51 — Copper and CoppemAllay Press-Connect Pressure Fittings

ASTM A 47 — Standard Specification¥or Ferritic Malleable Iron Castings;
current edition.

ASTM A 53 — Standard SpéecifiCation for Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated Welded and Seamless; current edition.

ASTM A 74 — Standard Specification for Cast Iron Soil Pipe and Fittings;
current edition.

ASTM A 183 — Standard Specification for Carbon Steel Track Bolts and Nuts;
current edition,

ASTM A 536> Standard Specification for Ductile Iron Castings; current edition.
ASTMB 32 — Standard Specification for Solder Metal; current edition.

ASFW\B 88 — Standard Specification for Seamless Copper Water Tube; current
editien’

ASTM B 306 — Standard Specification for Copper Drainage Tube; current
edition.

ASTM C 12 — Standard Specification for Installing Vitrified Clay Pipe Lines;
current edition.

ASTM C 425 — Standard Specification for Compression Joints for Vitrified Clay
Pipe and Fittings; current edition.
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U. ASTM C 564 — Standard Specification for Rubber Gaskets for Cast Iron Soill
Pipe and Fittings; current edition.

V. ASTM C 700 — Standard Specification for Vitrified Clay Pipe, Extra Strength,
Standard Strength, and Perforated; current edition.

W. ASTM D 1785 — Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic
Pipe, Schedules 40, 80, and 120; current edition.

X. ASTM D 2000 - Standard Specification for Rubber Products in Automotive
Applications; current edition.

Y. ASTM D 2564 — Standard Specification for Solvent Cements for PolyAMiry!
Chloride) (PVC) Plastic Piping Systems; current edition.

Z. ASTM D 2665 — Standard Specification for Poly (Vinyl Chloride) (RVC) Plastic
Drain, Waste, and Vent Pipe and Fittings; current edition.

AA.ASTM D 2729 — Standard Specification for Poly (Vinyl Chloride) (PVC) Sewer
Pipe and Fittings; current edition.

BB. ASTM D 2846 — Standard Specification for Chlorinated»Poly (Vinyl Chloride)
(CPVC) Plastic Hot- and Cold-Water Distribution Systems; current edition.

CC.ASTM D 2855 — Standard Specification for Making Solvent-Cemented Joints
with Poly (Vinyl Chloride) (PVC) Pipe afd Rittifgs; current edition.

DD.ASTM D 3034 — Standard Specificatigh for'Type PSM Poly (Vinyl Chloride)
(PVC) Sewer Pipe and Fittings; cusrentedition.

ASTM D 3350 — Standard Specification for Polyethylene Plastics Pipe and
Fittings Materials.

EE. ASTM F 402 — Standard/Sgecification for Safe Handling of Solvent Cements,
Primers, and Cleaners«dJsed for Joining Thermoplastic Pipe and Fittings;
current edition.

FF. ASTM F 441 — Standard Specification for Chlorinated Poly (Vinyl Chloride)
(CPVC) Plastic Ripe, Schedules 40 and 80; current edition.

ASTMF876 Standard Specification for Crosslinked Polyethylene (PEX)
Tubing!

ASTM F 877 — Standard Specification for Crosslinked Polyethylene (PEX)
Plastic Hot- and Cold-Water Distribution Systems.

ASTM F 1960 — Standard Specification for Cold Expansion Fittings with
PEX Reinforcing Rings for Use with Crosslinked Polyethylene (PEX)
Tubing.

ASTM F 3226 — Standard Specification for Metallic Press-Connect Fittings

GG. AWWA C 104 — Cement-Mortar Lining for Ductile-Iron Pipe and Fittings;
current edition.
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HH.AWWA C 105 — Polyethylene Encasement for Ductile-Iron Pipe Systems;
current edition.

. AWWA C 110 — Ductile-Iron and Gray-Iron Fittings; current edition.

JJ. AWWA C 111 — Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and
Fittings; current edition.

KK. AWWA C 151 — Ductile-Iron Pipe, Centrifugally Cast; current edition.

LL. AWWA C 600 - Installation of Ductile Iron Water Mains and Their
Appurtenances; current edition.

MM. AWWA C 651 — Disinfecting Water Mains; current edition.

NN.AWWA C 900 — Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated
Fittings, 4 inches through 12 inches, for Water Transmission and Distribution;
current edition.

AWWA C 904 - S Standard for Crosslinked Polyethyfene (REX) Pressure
Pipe, 1/2 in. through 3 in., for Water Service.

0OO0. AWS D 1.1 — Structural Welding Code-Steelycusrént edition.

PP. CISPI 301 — Standard Specification for Hukless Gast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste, and Yent Piping Applications; current
edition.

QQ. NFPA 13 — Standard for the Installation of Sprinkler Systems; current
edition.

RR.NFPA 14 — Standard for the Installation of Standpipe and Hose Systems;
current edition.

SS. NFPA 24 — Standard forf{thenstallation of Private Fire Service Mains and their
Appurtenances; current edition.

NSF 14 — Plasties)Piping System Components and Related Materials
TT. NSF 61 — Drinking/Water System Components; current edition.

PART 2 - PRODUE TS

2.1

ACCEPTABLE MANUFACTURERS

A. Pipeand Fittings (except press-connect and mechanical grooved couplings and
fittings): Manufacturers with materials in compliance with the requirements
specified.

Press-Connect Fittings: ApolloPress, NIBCO Inc. or Viega LLC.

B. Mechanical Grooved Pipe Couplings And Fittings: Grinnell Mechanical
Products, a Div. of Tyco Fire Suppression, Gustin-Bacon, Div. of Certainteed
Corp., or Victaulic Co. of America, Anvil International.
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2.2

2.3

Iom

zZzZz - X <«

PEX-A: Apollo Expansion PEX, Mr. PEX, Rehau, or Uponor (Wirsbo).

PIPE AND TUBE
Steel Pipe: ASTM A 53; black or galvanized and Schedule weight as indicated.

Steel Pipe Wrapping: Polyvinyl chloride tape; machine or hand wrapped and
overlap as indicated.

Cast Iron Soil Pipe: ASTM A 74; coated; service or extra heavy weight as
indicated.

Hubless Cast Iron Soil Pipe: CISPI 301; service weight.

Ductile Iron Water Pipe: AWWA C151; Class as indicated.

1. Cement-Mortar Lining: AWWA C104.

2. Polyethylene Encasement: ANSI A21.5.

Copper Water Tube: ASTM B 88; Type K or L and tempetas indicated.
Copper Drainage Tube: ASTM B 306, DWV.

CPVC Pipe: ASTM F 441, Schedule 40 and Schedule 80.

PEX-A Pipe: ASTM F 876 and ASTM Fe87T.

PVC Pipe: ASTM D 1785, Schedule,40vand Schedule 80.

PVC Plastic Sewer Pipe: ASTM D,80347SDR 35.

PVC Plastic Pressure Pipe /AWWHA C900; pressure class as indicated.
PVC Plastic Drain PipeAASTM,.D 2665, DWV.

Vitrified Clay Pipe: ASTM Cw700; standard or extra strength as indicated.

PIPE AND TUBE FITTINGS
Steel Pipe Fittings:

1. Malleabledron Threaded Fittings: ANSI B16.3; plain or galvanized as
indicated; Class 150.

2. (Malleable Iron Threaded Unions: ANSI B16.39; Class 150.

Wrought Steel Buttwelded Fittings: ANSI B16.9, except ANSI B16.28 for
short radius elbows and returns; rated to match connected pipe.

Cast Iron Threaded Fittings: ANSI B16.4; Class 125 or 250 as indicated.

Mechanical Grooved Couplings and Fittings: Specifically designed to
engage and lock grooved pipe ends and allow some angular deflection,
contraction and expansion, as follows:

a. Cut groove or roll groove type as indicated.
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Couplings: ASTM A 47 malleable iron or ASTM A 536 ductile iron
housings, cast in two or more parts; ASTM D2000, C-shaped, pressure
responsive EPDM gaskets; ASTM A183, heat treated carbon steel bolts
and nuts with zinc electroplated finish, minimum 110,000 psi tensile
strength.
Fittings: ASTM A 47 malleable iron or ASTM A 536 ductile iron or
ASTM A 53 steel, grooved ends.
Branch Outlet Fittings: Grooved or threaded outlet; integral pressure
responsive gasket.
Sprinkler Head Fittings: Attachment by breakaway-head bolt or
integral outlet adapter; integral pressure responsive gasket.
Flanges: ASTM A 47 malleable iron or ASTM A 536 ductilg iron; bolt
hole alignment conforming to Class 125 cast iron or Class, 150 steel;
with gasket.

Cast Iron Soil Pipe Fittings:

1.

Hub-and-Spigot Fittings: ASTM A 74.

2. Compression Gasket Joints: ASTM C 564,
3. Hubless Fittings and Joints: CISPI 304,
Ductile Iron Water Pipe Fittings:

1.
2.
3.
4.

Ductile Iron Fittings: AWWA C1 0«

Rubber Gasket Joints: AWWA¢C 114, push-on.

Cement-Mortar Lining (for duetilé iron fittings): AWWA C104.
Polyethylene Encasement,(for ductile iron fittings): ANSI A21.5.

Copper Water and DrainagerTube Fittings:

1.
2.
3.
4.

Wrought CopperSoldered Joint Water Tube Fittings: ANSI B16.22.
Wrought Coppess Soldered Joint Drainage Tube Fittings: ANSI B16.29.
Solder;, ASTM B 32, Grade 50A or 95TA as indicated.

Whoaght=Copper, Press-Connect Joint Water Tube Fitting: ASTM F 3226

PVC-Plastic Fittings:

1K
2.

RVC Pressure Pipe Fittings: AWWA C900.

PVC Plastic Drain Pipe Fittings: ASTM D 2665 DWV socket type with
ASTM D 2564 low VOC joint solvent cement.

PVC Plastic Sewer Pipe Fittings: ASTM D 3034, SDR 35; with ASTM D
2564 low VOC joint solvent cement.

Rubber Gasket Joints: AWWA C900; push-on.
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F.

5. Vitrified Clay Pipe Fittings: ASTM C 700; bell-and-spigot, standard or extra
strength as indicated; ASTM C 425 resilient gasket joints.

6. Dielectric Unions: As specified in Section 221001 — Piping Specialties.
PEX-A Plastic Fittings:

7. PEX-A Cold-Expansion Fittings: ASTM F 1960; ASTM F 1960 cold-
expansion reinforcing rings.

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

GENERAL

Install piping materials as indicated with offsets, fittings, and changes in
elevations as required to make adjustments for obstacles o¥,interferences.

Determine exact route or location of all piping materialg’prior t@”installation.

Do not allow piping materials installation to cause afy‘equipment to be
unserviceable or inoperable.

STEEL PIPE JOINTS
Thread pipe joints in accordance with ANS¥B1.20.1.

CAST IRON AND DUCTILE.IRGN RIPE JOINTS

Comply with General Installation=thstructions in Chapter IV of CISPI Cast Iron
Soil Pipe & Fittings Handbook.

Make connections to gguipment and branch mains with unions.

COPPER TUBE'SOEDER JOINTS

Cut tube ends squarely, ream to full inside diameter, and clean outside of tube
ends and«inside of fittings.

Apply solder flux to joint areas of both tubes and fittings.

Selder/full depth and circumference of joint using Grade 95TA (95-5) for water
tube’and Grade 50A (50-50) for drainage tube. Do not use on potable water
systems — contains lead.

Wipe excess solder from joint before it hardens.
Make connections to equipment and branch mains with unions.
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3.5

3.6

3.7

3.8

COPPER TUBE PRESS-CONNECT JOINTS

Cut tube ends squarely, ream to full inside diameter, deburr, and clean outside
of tube ends and inside of fittings.

Mark tube to indicate proper tube insertion depth.
Insert tube into fitting and ensure tube is fully seated.
Crimp fitting using compatible jaw and tool approved by manufacturer.
Mark crimped joints in a plainly viewable location
Make connections to equipment and branch mains with unions.

PLASTIC PIPE JOINTS

Plastic Piping Solvent-Cement Joints: Clean and dry joining™Surfaces. Join
pipe and fittings according to the following:

Comply with ASTM F 402 for safe-handling practice of eléaners, primers, and
solvent cements. Apply primer.

CPVC Piping: Join according to ASTM D 2846 Appendix.
PVC Piping: Join according to ASTM D 2855,

PEX-A Piping Cold-Expansion Joints™Wtilize manufacture-recommended
cold-expansion tool. Join according tg manufacturer’s installation
procedures.

Make connections to equipmernt and branch mains with unions.

VITRIFIED CLAY PIPE JOINTS
Comply with ASTM G A2

PIPING INSTARLATION
Install pressure piping in accordance with ANSI B31.9.
Install ductile iron water pipe in accordance with AWWA C600.

1. (Encase ductile iron water pipe and fittings with polyethylene in accordance
with AWWA C105.

Install copper tube in accordance with recommended procedures of the CDA
Copper Tube Handbook.

Remove dirt and debris from inside and outside pipe and fitting materials before
assembly. Keep piping interior clean as work progresses.

Plug or cap ends of incomplete piping at end of work day or whenever work
stops.
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3.9

r

Install piping to achieve permanently leakproof piping systems, capable of
performing each indicated service without piping failure.

Install each run with minimum joints and couplings, but with adequate and
accessible unions for disassembly and maintenance of valves and equipment.

Reduce piping sizes, where indicated, with reducing fittings.

Install dielectric unions at each piping joint and equipment connection between
ferrous and non-ferrous materials.

Route piping runs vertically and horizontally (pitched to drain), unless othierwise
indicated.

Install piping exposed, except conceal piping in office complex roems ather
than mechanical equipment rooms, and elsewhere as indicated:

Route exposed horizontal runs parallel or perpendicular to Juilding lines.

M. Route piping runs above the bottom chords of steel roofsuppost joists metal

w

building rigid frames with vertical drops along walls/celumns or to equipment as
applicable, unless otherwise indicated.

Ensure piping is aligned in a neat, uniform _mapner,”Align piping accurately at
joints, within 1/16 inch misalignment toleranee:

PEX-A shall not be installed in areasAithin five feet of a UV light source,
such as LED and fluorescent light fixtures or other UV generating devices.

White PEX-A shall not be installed outdoors where it is exposed to direct
sunlight light for more than(one month; red or blue PEX shall not be
installed outdoors wheretit iS"exposed to direct sunlight for more than six
months.

PEX-A piping shall be'ihstalled per ASTM E84 requirements for plenum
applications.

PEX-A pipiAg passing through wall plates and metal studs shall be
protected or shielded as required to prevent damage to piping.

FRUSHING, DISINFECTING AND TESTING
Flush-out piping systems with clean water.
Disinfect domestic water piping in accordance with AWWA C651.

Flush and test fire protection piping in accordance with NFPA 13, NFPA 14 and
NFPA 24.

Test soil and waste piping and roof drainage piping in accordance with
requirements of NAPHCC National Standard Plumbing Code.
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END OF SECTION



SECTION 221001

PIPING SPECIALTIES
PART 1 - GENERAL
SECTION INCLUDES

A. This section includes requirements and specifications for piping specialties
including but not limited to pipeline strainers, vent caps, dielectric unions,
expansion joints, flexible pipe connectors, sleeves and sleeve seals, and
escutcheons.

RELATED SECTIONS
B. Section 221000 — Piping and Pumps

SUBMITTALS
C. Product Data: Submit product data for each matérial’and product used.

QUALITY ASSURANCE

D. Comply with applicable portions of RHCE€ National Standard Plumbing Code
pertaining to plumbing materials, constraction and installation of products.

E. Comply with NSF 14 for plastic/potable domestic water piping and
components. Include marking *NSF-pw" on piping.

F. Provide Seismic RestrainhDevices

G. Comply with NSF 61 for petable domestic water piping and components.

REFERENCE STANDARDS
H. FCI 73-1 — Pyessure Rating Standard for “Y” Type Strainers; current edition.

l.  NSF 14£& Rlastics Piping System and Components and Related Materials;
current edition.

J. NSRG4 — Drinking Water System Components; current edition.

PARTR2 - PRODUCTS

MANUFACTURERS

K. Acceptable Pipeline Strainer Manufacturers: Armstrong Machine Works, ITT
McDonnell & Miller, The Metraflex Co., Sarco Co, or Hayward Industrial
Products, Inc.

58



L. Acceptable Vent Cap Manufacturers: Josam Mfg. Co., Jay R. Smith Mfg. Co.,
or Zurn Industries, Inc.

M. Acceptable Expansion Joint Manufacturers: Flexicraft, Senior Flexonics, The
Metraflex Co., Vibration Mountings and Controls, Inc., or Proco Products, Inc.

N. Acceptable Flexible Pipe Connector Manufacturers: Senior Flexonics,
Expansion Joint Div., Mason Industries, Inc., The Metraflex Co., Vibration
Mountings and Controls, Inc., or Proco Products, Inc.

PIPELINE STRAINERS

O. Y-Type Pipeline Strainers: Full line sized with connections which properly mate
with adjoining piping; 125 psi working pressure; Type 304 stainless'steél
screens; 3/64 inch perforations, 233 per square inch; in compliance with FCI
73-1, with body, screen retainer and ends as follows:

For Pipe Sizes Two Inches and Smaller: Cast iron bodys#screwed screen
retainer with centered blowdown fitted with pipe plug;threaded ends.

For Pipe Sizes Over Two Inches: Cast Iron or,Sthéedule 40 cast carbon steel
body, bolted screen retainer with off-centefed blowdown fitted with pipe
plug; threaded or flanged ends.

VENT CAPS

P. Vent Caps: Vandal-proof; cast-irong full'sized to vent pipe; caulked base
connection for cast-iron pipes, thieaded base connection for steel pipes.

DIELECTRIC UNIONS

Q. Dielectric Unions: Standakd products manufactured for service indicated, which
effectively isolate ferréus from non-ferrous piping (electrical conductance),
prevent galvanicaaction, and stop corrosion.

EXPANSION JOINTS

R. Provide'gipe sized packless expansion joints with materials and
pressure/temperature ratings to suit intended use of piping system, and with
gonhections which properly mate with adjoining piping.

Sy Provide packless expansion joints to provide 200% absorption capacity of
piping expansion between anchors.
T. Expansion Compensators:

For Steel Piping: Two ply stainless steel bellows, carbon steel shrouds, and
end fittings; internal guides, anti-torque device and removable end clip for
proper positioning.
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For Copper Tube: Two ply phosphor bronze bellows, brass shrouds, and end
fittings; internal guides, anti-torque device and removable end clip for
proper positioning.

U. Pipe Alignment Guides: Four finger spider assembly constructed for traveling
inside a guiding sleeve; with provisions for anchoring to building substrate.

FLEXIBLE PIPE CONNECTORS
V. Provide pipe sized flexible pipe connectors with connections which properly
mate with adjoining piping as follows:

For Ferrous Piping: Stainless steel inner hose covered with stainlesSisteel wire
braid; NPT steel nipples or 150 psi flanges, welded to hose.

For Non-Ferrous Piping: Bronze inner hose covered with bronze wire braid;
copper tube ends or bronze flanged ends, brazewelded tothose.

SLEEVES AND SLEEVE SEALS

W. Sleeves: Fabricated from Schedule 40 galvanizedisieel pipe or 18 gage
galvanized sheet metal to form round tube,cloged, with snaplock joint, welded
spiral seams or welded longitudinal joint, or"Schedule 40 PVC plastic pipe.

X. Size sleeves large enough to allow for meyement due to expansion and to
provide for continuous insulation.

Y. Sleeve Seals: Modular mechanicaltype; interlocking synthetic rubber links
shaped to continuously fill afinulakspace between pipe and sleeve; connected
with bolts and pressure plateé§ which cause rubber sealing elements to expand
when tightened.

ESCUTCHEONS

Z. Pipe Escutcheons; Ghrome plated steel; sized with inside diameter closely
fitting pipe outside’/diameter or outside of pipe insulation, as applicable; outside
diameter of esgcutcheon large enough to cover pipe penetration hole.

PART 3 - EXEGUTION

3.2 PIPELINE STRAINERS INSTALLATION

Ay Install Y-type strainers full sized to adjoining piping. Install pipe nipple and
shutoff valve in strainer blowdown connection.

B. Locate Y-type strainers in supply line ahead of the following equipment:
Temperature control valves.
Pressure reducing valves.

60



3.3

3.4

3.5

3.6

3.7

Temperature or pressure regulating valves.

VENT CAPS INSTALLATION

Install vandal-proof vent caps on each vent pipe passing through roofing.
Locate vent cap minimum six inches above roof surface.

DIELECTRIC UNIONS INSTALLATION

Install dielectric unions at each piping joint and equipment connection bgtween
ferrous and non-ferrous materials.

EXPANSION JOINTS INSTALLATION

Install expansion compensators to control expansion and cgntraction in piping
systems where natural gas, domestic water, soil and waste, r@of drainage, and
fire protection piping systems cross system crosses building expansion joints
with % inch pipe size and larger.

Install pipe alignment guides on both sides of éxpansion joints so that
movement takes place along axis of pipe énly 4 Rigidly anchor guides to
building substrate.

FLEXIBLE PIPE CONNECTORS INSTALLATION

Install flexible pipe connectors inpiping systems, as follows:
At connections with vibrationselated equipment with 3/4 inch pipe size and
larger.

Install flexible pipe connectors on equipment side of shutoff valves horizontally
and parallel to equipment shafts wherever possible. Install flexible connectors
at right angles to,displacement. Install one end of connector immediately
adjacent to isolated,equipment and anchor other end.

SLEENVESAND SLEEVE SEALS INSTALLATION
Install sleeves where piping passes through floors, walls, and footings.

Sét'sleeves in position in advance of concrete and masonry work. Install
sleeves accurately centered on pipes.

Install length of sleeve equal to thickness of construction penetrated, except
extend floor sleeves one inch above finished floor level.

Provide temporary support of sleeves during placement of concrete, masonry,
and other work around sleeves. Provide temporary closure to prevent concrete
and other materials from entering sleeves.

Install sleeve seals for pipe sleeves in footings and exterior walls.
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Tighten sleeve seal bolts until rubber links have expanded to form watertight
seal.

ESCUTCHEONS INSTALLATION

Install escutcheons on piping through walls and ceilings where penetration is
exposed to view. %

Install escutcheons on exterior of building on piping penetrations through %
Secure escutcheon to pipe or insulation so escutcheon covers penetrati

and is flush with adjoining surface. Q

END OF SECTION
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SECTION 260000

ELECTRICAL
PART 1 - GENERAL

1.1  SECTION INCLUDES:

A. This section includes requirements and specifications for electrical work
including, but not limited to:

1. Equipment Grounding
2. Supporting devices.

1.2 RELATED SECTIONS
A. None

1.3 SUBMITTALS
A. Submit shop drawings and manufaciurer’s’ product data and installation
instructions in accordance with subfittalprocedures.
B. Submit cable tray manufacturer’s, sugport recommendations and installation
instructions.
C. Submit wireway manufactuger’s installation instructions.

1.4 QUALITY ASSURANCE
A. Comply with NFPA 7Qsrequirements for electrical materials and installation.
B. Keep copy of NERA ZO in field office for duration of project.

C. Provide products«and components which have been UL listed and labeled,
including Ul/marks indicating special type usage whenever applicable.

1.5 REFERENCE STANDARDS

A. National Fire Protection Association (NFPA)
1. NFPA 70 - National Electrical Code (NEC), including state
and local amendments; current edition.

B. National Electrical Manufacturers Association (NEMA)

1. Requirements applicable to product manufacturing standard; current
edition.

C. Underwriters Laboratories Inc. (UL)
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1. Requirements applicable to product listing and labeling.

D. NECA 1, Standard for Good Workmanship in Electrical Construction; current
edition.

PART 2 - PRODUCTS

2.1 GROUNDING AND BONDING

A. Provide each electrical grounding system with assembly of materials reqaired
for complete installation including wires/cables, connectors, lugs, clanmpssrods,
bonding jumpers, and accessories.

B. Provide equipment grounding conductors for grounding connectiensimatched to
supply power overcurrent device and sized according to the NE€.

C. Provide equipment ground connectors, lugs, clamps, bondinggumpers, and
accessories in accordance with the NEC and as recommended by the
respective manufacturer for the particular application.

D. Insulated Conductors: Green in color.

2.2 SUPPORTING DEVICES

A. Acceptable Conduit, Cable Tray, and Wixeway Supports Manufacturers:
1. Same as manufacturers of U-ehanrel, conduit and fittings cable trays,
fittings, and accessories.
B. Acceptable U-Channel Manufactufers:
1. Cooper B-Line, Inc.; adivision of Cooper Industries
2. Thomas & Betts Gerporation
3. Unistrut; Tyconteemational, Ltd.

C. Cable Tray and Wireway Supports: As recommended by the manufacturer.

D. Conduit Supports:
1. Asdéscribed in NECA 1.

2. _Singte Run Hangers: Galvanized steel conduit straps, hangers, or clamps.
Use clamps with spacers when mounting to wall or column. Do not use
perforated straps and spring steel clips or clamps.

3. Group Run Hangers: Minimum 12-gage galvanized, preformed U-channel
rack with conduit fittings; 25% spare capacity.

4. Hanger Rods: Threaded steel, 3/8 inch diameter.

5. Vertical Run Supports: Minimum 12-gage galvanized, preformed U-
channel struts with conduit fittings.

E. Equipment and Lighting Supports:
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F.

1. U-Channel: Minimum 12-gage galvanized, preformed U-channel struts with
fixture and conduit fittings, as applicable.

2. Loose Steel Angles, Channels, Plates and Tubing

Anchors:

1. For Hollow Masonry: Toggle bolts.

For Solid Masonry: Lead expansion anchors.
For Concrete: Self drilling anchors.

For Wood: Wood screws.

For Metal: Machine screws or bolts or steel clamps, as required for
application.

Ok owbpd

PART 3 - EXECUTION

3.1

3.2

GENERAL

Comply with requirements for Class 1, Division 2 lo€ation'for building areas
where vehicles are parked, in accordance withiNFRA70.

Determine exact route or location of all eleciricalymaterials prior to installation.

Install electrical materials as indicated with‘effSets, fittings, and changes in
elevations as required to make adjdstrients for obstacles or interference.

Do not allow the installation of elegtrical’materials and conduit routing to cause
any mechanical system inoperabile.

Do not allow electrical materials*to protrude into pedestrian or vehicle paths.
Coordinate with Owner’s/Rroject Manager.

GROUNDING INSFABATION

Install an equipmeéntground conductor within all power, control, and lighting
raceway. Adjust €onduit size, where necessary, for addition of equipment
ground congdugtor.

Install greunding locknuts and bushings as required.

Install grounding bushings with lug on outgoing conduits at panelboards.
Caennect #4 copper wire to grounding bushings and to ground bus or lug.

Install double locknuts, one inside and one outside, on all RGS, IMC, and FMC
penetrating enclosures and boxes with a clean knockout (no concentric rings
remaining).

Install listed fitting outside and one locknut inside on all EMT penetrating
enclosures and boxes with a clean knockout (no concentric rings remaining).
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3.3

@ Mmoo

Install bonding jumper wire between conduit, grounding locknuts, bushings, and
enclosure or box that contains knockouts with concentric rings remaining.

Install bonding jumpers from non-flexible conduit to motor terminal boxes and
other equipment where FMC is required for connections, unless liquid tight
FMC of 1-1/4 inches in diameter or smaller and six feet long or less is used for
the connection.

Install bonding jumpers to connect conduit, cable tray, and wire way expansion
fittings or sections where crossing building expansion joints.

Bond equipment ground conductor to all metal enclosures and boxes.

Ensure that entire electrical system is electrically continuous and permanently
and effectively grounded, including all electrical equipment and moters.

SUPPORTING DEVICE INSTALLATION

Install supports, anchors, sleeves, and seals to rigidly fasten conduit, wireway,
and equipment.

Support conduit at intervals not to exceed 10 feet and within three feet of any
box, conduit body, panel, or other terminating €quipment.

1. Install wall supported conduit with a cléarance of not less than 1/4 inch
from wall.

2. Install tube steel or U-channel vertical run supports if conduit is not
supported by wall, column, orequipment.

3. Install additional suppott far vertical drops of EMT from joist where
necessary to prevent thexconduit from pulling away from the fitting.

4. Install conduit at cableytrays with listed cable tray clamps or adapters.
Support wireway at interyals not to exceed five feet.

Do not weld supportSjof any kind to building structural steel members.

Do not fasten supports of any kind to steel roof deck.

Do not use'€onduit or other pipe of any kind as a means of support.

Welding'supports to building structural members and/or fastening supports to
roof deck panels or other conduit or pipe will not be permitted.

END OF SECTION
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SECTION 260500

COMMON WORK RESULTS FOR ELECTRICAL
PART 1 - GENERAL

1.1 SECTION INCLUDES
A. This section includes requirements and specifications for common electrical
work results including, but not limited to:
Raceways.
Wires and connectors.
Boxes and fittings.
Wiring devices.
Enclosures.
Electrical identification.
Testing.

NOoOaRWON =~

1.2 RELATED SECTIONS
A. Division 31 - Earthwork

1.3 SUBMITTALS

A. Submit shop drawings and manufacturer's product data and installation
instructions.

B. Submit cable tray marufacturer’s support recommendations and installation
instructions.

C. Submit wirewaysmanufacturer’s installation instructions.

1.4 QUALITYYASSURANCE
A. Comply with NFPA 70 requirements for electrical materials and installation.
B. Keep copy of NFPA 70 in field office for duration of project.

G. \Provide products and components which have been UL listed and labeled,
including UL marks indicating special type usage whenever applicable.

1.5 REFERENCE STANDARDS
A. ANSI C80.1 — Galvanized Rigid Conduit (GRC); current edition.

B. ANSI C80.3 — Steel Electrical Metal Tubing (EMT); current edition.
67



C. ANSI C80.5 — Electrical Rigid Aluminum Conduit (ERAC); current edition.

D. ANSI Z535.4 — Product Safety Signs and Labels, Includes Errata; current
edition.

E. 29 CFR 1910.145 - Specifications for accident prevention signs and tags;
current edition.

F. National Fire Protection Association (NFPA)

1.

NFPA 70 - National Electrical Code (NEC), including state
and local amendments.

G. National Electrical Manufacturers Association (NEMA); current editiopse

1.
2.
3.

10.

Requirements applicable to product manufacturing standard.
NEMA 250 - Enclosures for Electrical Equipment (1000 Volts,Maximum)

NEMA FB 1 — Fittings, Cast Metal Boxes and Conduit Bodies for Conduit,
Electrical Metallic Tubing, and Cable

NEMA ICS 2 or IEC — Controllers, Contactors and Qyerload Relays Rated
600 V

NEMA ICS 6 — Industrial Control and Systems; Enclosures
NEMA TC 2 — Electrical Polyvinyl Chléside, (PVC) Conduit

NEMA TC 3 — Polyvinyl Chloride (RVG) Fittings for Use with Rigid PVC
Conduit and Tubing

NEMA TC 13 — Electrical Nonmetallic Tubing (ENT)
NEMA VE 1 — Metal Cable Tray Systems

NEMA WC 70 — PoweriCables Rated 2000 V or Less for the Distribution of
Electrical Energy

H. Underwriters Laboratories Iwnc. (UL); current editions.

1.
2.
3.

Requirements applicable to product listing and labeling.
UL 870 — Standard for Wireways, Auxiliary Gutters, and Associated Fittings
UL 1660 —"kigtiid-Tight Flexible Nonmetallic Conduit

PART 2 - PROCWCTS

2.1 WIRES,/CABLES AND CONNECTORS
Ax( Acceptable Wire and Cable Manufacturers:

1.

2.

Wires and Cable Conductors:

a. General Cable Corporation.

b. Southwire Company.

Control, Instrumentation, Data and Communication Cables
a. Alpha Wire
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Belden CDT Inc., Electronics Division
CommScope, Inc.

Genesis Cable Products

General Cable Company

f.  National Wire and Cable Corporation

°o oo o

B. Acceptable Wire and Cable Connector Manufacturers:

1.

ok wbd

7.

Burndy Corp.

Ideal Industries, Inc.

AFC Cable Systems, Inc.

Hubbell Power Systems, Inc.

Tyco Electronics Corporation
0O-Z/Gedney, EGS /Electrical Group LLC.
Thomas & Betts Corp.

C. Acceptable Terminal and Distribution Block Manufagturees:

1. Allen Bradley/Rockwell Automation

2. Cutler Hammer, Div. of Eaton Corp.

3. General Electric

4. Square D, Schneider Electric

D. Wires:
1. Conductors: stranded copper’eemplying with NEMA WC 70.
2. Insulation type as follows:
a. Dry locations: all conductors Type THHN (90°C); 600 volt, flame
retardant and heatyesistant thermoplastic.
b. Wet locations:all conductors Type THWN (75°C); 600 volt, flame
retardant{meiSture and heat resistant thermoplastic.
E. Cables:

1.  Complying with NEMA WC 70.

2. FlexibleCord: Type SO (60°C); 600 volt; copper conductors with green
colored ground, rubber insulation and oil resistant neoprene outer
covering.

3N\ Tray Cable: Type TC (90°C); 600 volt; copper conductors with green
colored ground and PVC outer covering.

4. Control, Instrumentation, Data and Communication Cable: Type CM, CL
(60°C) and PLTC (105°C); 300 volt; copper conductors; 100 % shield
coverage and drain wire. For DC voltage applications, including
photoelectric sensors and variable frequency drives.

5. Device Cable: Cables that are factory assembled as part of a permanent

non-removable connection to a device shall have insulation rated in
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accordance with the maximum circuit voltage applied to the cable. Where
the cable shares a raceway or enclosure with other conductors that
operate at a higher circuit voltage, it must have an insulation rating in
accordance with the maximum voltage applied to the other conductors.

6. Communication cable for Programmable Logic Controllers (PLC) and
Personal Computers (PC): as recommended by the equipment
manufacturer.

7. Metal Clad Cable: Type MC (90°C), THHN Copper conductors factory
assembled with insulated circuit conductors enclosed in an armor of
interlocking metal tape or corrugated metallic sheath.

F. Splice and Terminal Connectors: Factory fabricated, metal connectors
compatible with conductor material, as follows:
1. Bolted or screwed mechanical pressure type.
2. Compression/crimped pressure type.
a. Tin-plated, aluminum adapter sleeves are not permitted.
3. Twist-on pressure type plastic or nylon insulatof cap with internal threaded
core and spring insert

G. Terminal Blocks: NEMA ICS 4 or IEC; modulak, ciannel (rail) mounted with end
stops; solderless, box clamp type terminals 300 volt rated for control
conductors, 600 volt rated for power conductors; current rated for the applicable
conductors; suitable for connection oficopper conductors; with marking strips.
Maximum of two control conductor$ perterminal lug if permitted by the terminal
UL listing. Maximum of one gpoweg, conductor per terminal lug.

H. Distribution Blocks: For distributing high current carrying capacity to multiple
power loads; direct mounted; pressure type lug terminals; 600 volt rated for
power conductors; ampére rated for the applicable conductors and loads;
suitable for connection’of copper conductors; with marking strips. Multiple
conductors per bloeky Distribution blocks to be covered with a UL listed clear
cover for persopnelprotection.

2.2 RACEWAYXS

A. Cable Trays, Fittings and Accessories:

1, WAcceptable Manufacturers:
a. B-Line Systems, Inc.
b. Cope Cable Tray, a division of Allied Electrical Group
c. P -W Industries, Inc.
d. Square D, Schneider Electric

2. Provide cable tray system complying with NEMA VE 1.

3. Provide straight sections, reducers, bends, tees, crosses, elbows, covers,
clamps, hangers, brackets, splice plates, reducer plates, blind ends,
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barrier strips, connectors, expansion connectors, drop-outs, conduit
adapters, bonding jumpers, and any other component parts reasonably
incidental to providing a complete cable tray system.

4. Provide ladder type cable trays capable of supporting a uniformly
distributed load of 50 Ibs./ft. with a maximum deflection of 0.6 inch at
midpoint of a 10 foot simple span and capable of supporting concentrated
loads of 200 pounds at any point, over and above full cable loads, as
follows:

a. Material and Finish: Galvanized steel or aluminum.
b. Cross Rungs: Six inches o.c. spacing.

c. Construction: Four inch I-beam or channel shape side railsf welded to
rungs.

d. Fittings: 12 inches minimum radius.
e. Covers: Flanged, ventilated.
5. Fabricate units with rounded edges and smooth surfaces.

B. Conduit and Fittings:
1. Acceptable Metal Conduit and Fittings Mapufagturers:

a. RGS, IMC, EMT and FMC Conduitand.Fittings:
1) Allied Tube & Conduit, a Tyco Intérnational Ltd. Co.
) Hubbell Raco
) LTV Copperweld
) O-Z/Gedney, a unit ofiGeneral Signal.
) Southwire Company
) Thomas & BettSxConp-
) Wheatland Tube Co.
) Western Tube & Conduit

b. Expansion,Fittings:
1) Crouse=Hinds, a division of Cooper Industries, Inc.
2) 0O£/Gedney Co.

3) ~Southwire Company

4) \Spring City Electrical Mfg. Co.

5)) Thomas & Betts Corp.
&, Sealing and Drainage Fittings:
) American Electric Industries
) Appleton Electric Co.
) Crouse-Hinds, a division of Cooper Industries, Inc.
) O-Z/Gedney, a unit of General Signal.
) Spring City Electrical Mfg. Co.
) Thomas & Betts Corp.

OO WN =

Wall and Floor (Smoke and Fire) Seals:
1) American Electric Industries
2) Appleton Electric Co.
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10.

11.

12.

13.

14.

15.

3) Crouse-Hinds, a division of Cooper Industries, Inc
4) 0O-Z-Gedney, a unit of General Signal.
5) Spring City Electrical Mfg. Co.
6) Thomas & Betts Corp.

Minimum Conduit Size: 1/2 inch.

Rigid Galvanized Steel Conduit (RGS) conforming to ANSI C80.1 and
Intermediate Metal Conduit (IMC) conforming to ANSI C80.6; hot dip
galvanized; standard threaded conduit couplings.

RGS and IMC Fittings: Conforming to NEMA FB 1; hot dip galvanizéhor
zinc or cadmium electroplated, threaded, split-couplings unacceptabie;
Fittings compatible with conduit.

Electrical Metallic Tubing (EMT): Conforming to ANSI C80.8; electro-
galvanized, compression type.

EMT Fittings: Conforming to NEMA FB1; electro-galvanized; steel
compression type; rain and concrete tight; insulatedythroatconnectors with
case hardened locknuts. Do not use indentatiop=0r-set)screw type fittings
of any kind.

Flexible Metal Conduit (FMC): complying with*dL 1; hot dip galvanized
steel.

FMC Fittings: Conforming to NEMA,FB 17 Type 1, Class 1, Style A; hot dip
galvanized or zinc or cadmiumieleetroplated; connectors compatible with
conduit.

Liquid Tight FMC: Complying*with UL 1660; constructed of single strip,
flexible continuous, interlocked, and double-wrapped steel; hot dip
galvanized inside and ouiside; coated with liquid-tight jacket of flexible
polyvinyl chloride.

Liquid Tight FMGFittings: Conforming to NEMA FB 1; Type 1, Class 3,
Style G; hot dip galvanized or zinc or cadmium electroplated; connectors
compatible avith_conduit.

Rigid Nonmetallic Conduit (RNC): Schedule 40 Rigid PVC; conforming to
NEMA FC 2, for direct burial underground or above ground installations.
RNC:%Schedule 80 Rigid PVC; conforming to NEMA TC 2, Type 1 for
encasement in concrete underground.

RNC Fittings: Conforming to NEMA TC3; matched to conduit/tubing type
and material.

Electrical Nonmetallic Flexible Tubing (ENT): Conforming to NEMA TC
13; for above ground installations, connectors compatible with tubing.
Expansion Fittings: Specifically designed to permit four inches linear
movement and 30 degrees angular movement in conduit runs, and to
mate with adjoining conduit; iron or steel body, hot dip galvanized or zinc
electroplated; with bonding jumper.
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16. Sealing and Drainage Fittings: Corrosion resistant cast metal body with
openings for filling/inspection and drainage; corrosion resistant opening
plugs; female hub, top and bottom; specifically designed for sealing
vertical runs of conduit to restrict the passage of gases, vapors, and
flames and to limit explosions; sealing compound as required and
recommended by fitting manufacturer to provide a complete seal.

17. Wall and Floor (Smoke and Fire) Seals: Factory assembled watertight
seals suitable for sealing around conduit passing through concrete
foundations, fire rated walls, and fire rated floors; constructed with ste€l
sleeves, iron body, neoprene sealing grommets and rings, metal pressure
rings, pressure clamps, and cap screws.

Sleeve seal manufacturers:

a. Advance Products & Systems, Inc.
b. Calpico, Inc.

c. Metraflex Co.

d. Pipeline Seal and Insulator, Inc.

C. Wireway, Fittings and Auxiliary Gutters:
1. Acceptable Manufacturers:
a. Cooper B-Line, Inc.
b. Hoffman
c. Square D, Schneider Electric

2. Provide wireway straight sections, couplings, offsets, elbows, expansion
joints, adapters, hold down straps, end caps, hangers, and any other
component parts reasonably’incidental to providing a complete wireway
system.

3. Provide lay-in typeswireway and auxiliary gutters as follows:

a. Material and*kinish: Sheet metal, phosphatized and gray enamel
finisheds

b. Constretion: NEMA Type 1, with hinged covers, conforming to NEMA
IGS76,and complying with UL 870.

2.3 BOXESAND FITTINGS

A. Acceptable Manufacturers:

1. Crouse-Hinds, a division of Cooper Industries, Inc.
EGS/Appleton Electric Co.
Hubbell Incorporated, Killark Electric Manufacturing Co. Division
RACO, a Hubbell Company
0O-Z/Gedney, a unit of General Signal
Spring City Electrical Mfg. Co.

o0k wN
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7. Thomas & Betts Corporation
8. Hoffman

Provide boxes compatible with conduit and of types, shapes, and sizes,
including box depths, to suit each respective location.

Provide box covers of same material as box, unless otherwise indicated, and of
types, shapes, and sizes to suit each respective location.

Provide box accessories as required for mounting at each respective locatigh
including mounting brackets, wallboard hangers, extension rings, fixture studs;
clamps, and straps.

Pull and Junction Boxes (without terminal or distribution blocks): @onferming to
NEMA OS 1; galvanized sheet steel; welded seams; screw-on coyets;
equipped with stainless steel nuts, bolts, screws and washers. NEMA Type 1.

Floor Boxes: Conforming to NEMA FB 1; cast iron watertightadjustable type;
threaded conduit entrance end; vertical adjusting ringsygasketéd; brass floor
plates, flush screw-on covers.

. Terminal and Distribution Boxes (containing términal ©r distribution blocks):
Gray finish; white subpanel; welded seams; hifged ‘door; conforming to NEMA
250; NEMA Type 12.

Interior Outlet Boxes: Conforming tg NEMA OS 1; galvanized sheet steel;
stamped knockouts in back and sides;threaded screw holes with corrosion
resistant screws for securing box govers and wiring devices.

Conduit Bodies (condulets){ Canfarming to NEMA FB 1; galvanized cast metal;
threaded conduit entrance ends;"femovable covers, corrosion resistant screws.

Bushings, Knockout Clogures and Locknuts: Conforming to NEMA OS 1;
corrosion resistant pufiehed steel box knockout closures and conduit locknuts;
malleable iron conduit'etshings and offset connectors.

Receptacle Floor Ritting: Aluminum with brushed finish, three inches high
maximum; complete with mounting base, insert adaptor, and locking nipple for
duplex floordeceptacle specified in this section.

Telephong/Floor Fitting: Aluminum with brushed finish; flush mounting with
singleMaced one-hole cover.

. Exterior Outlet Boxes: Corrosion resistant cast metal; threaded conduit ends;
include “weatherproof while in use” hinged cover.

Strain Relief Grip: Woven steel mesh with connection fitting, designed to
absorb pull, flexure, and vibration exerted on cord or cable and prevent
disconnection at wired terminals.

. LAN Outlet Boxes: Aluminum FS devise box with % inch threaded hub epoxy
powdered coated.
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ENCLOSURES

A. Provide enclosures for terminal and distribution blocks, manual and magnetic

2.5

A.

motor starters, motor safety switch disconnects, contactors, relays, controllers,
transformers, and all other power and control equipment, conforming with
NEMA 250 and suitable for surface mounting, as follows:

1. In NFPA 70 Class 1, Division 2 Interior Locations: NEMA Type 7
(Explosion Proof).

2. Exterior Locations: NEMA type 3R.

3. All Other Locations: NEMA Type 12 (dust tight) or 13 (Dust and oil tight)-
heavy duty).

Provide enclosures for manual motor starters complying with NEMA, Stapdards

and suitable for surface mounting as follows:

1. NEMA 12

WIRING DEVICES

Acceptable Manufacturers:

Arrow Hart Motor Controls Co.

Eagle Electric Mfg. Co., Inc.

Hubbell Inc.

Leviton Mfg. Co., Inc.

Pass & Seymour/Legrand

Cooper Wiring Devices,,a division of Cooper Industries, Inc.

2 o

Provide factory fabricated,wiring devices conforming to NEMA WD 1, unless
otherwise indicated.

Wall Switches: NEMA¢gavy duty class; rated at 20 amperes; AC quiet slow
make, slow break d€sign; toggle handle with totally enclosed case; mounting
yoke insulated4ronvmechanism; back or side wiring, metal plaster ears; brown
or gray colors

Standard Duplex Receptacles: NEMA heavy-duty class; 2-pole, 3-wire
grounding-Wwith green hexagonal equipment ground screw; ground terminal and
polés ternally connected to mounting yoke; rated at 20 amperes, 125 volts;
Back™or side wiring, metal plaster ears; NEMA configuration 5-20R, unless
otherwise indicated; brown or gray color.

Floor Receptacles: NEMA heavy-duty class; 2-pole, 3-wire grounding; rated at
20 amperes, 125 volts, back to back duplex receptacle; NEMA configuration 5-
20R; brown or gray color.

Special Purpose Outlets: NEMA heavy-duty class, grounding type, with
matching plug.
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G. Pilot Light Switches: NEMA heavy-duty class; rated at 20 amperes, 120 or 277

2.6

A.

volts; AC quiet design; lighted red polycarbonate (Lexan) toggle handle when
switch is in ON position, neon lamp, single pole, back or side wiring.

Interior Plate Covers: Stainless Steel, type 302 satin finished, minimum 0.032-
inch-thick; accurately die cut and beveled; smooth rolled outer edge for flush
mounted boxes edge smoothed to fit surface mounted boxes; with screws to
match plate cover finish.

Exterior Plate Covers: Die cast aluminum, satin finished, weatherproof,
individual spring loaded, gasketed lift lids for devices, corrosion resistant
screws to match plate cover finish.

ELECTRICAL IDENTIFICATION

Wire and Cable Markers: Machine printed sleeve or adhesiye wrap around type
with black non-smear indelible ink. Identification shall be legilsle with bold, non-
faded, distinct characters. Sleeve type markers shall have the marking printed
once. Do not heat shrink sleeve markers to allow fof the sleeve to be rotated.
Adhesive type shall have the marking printed/muftiplétimes around the
circumference of the wire or cable. Brady Gorgoration shall manufacture
adhesive wrap around type. Replace ink cartsidge regularly to maintain clear
identification.

Nameplates: Laminated plastic with beveled edges; white face ply engraved
through to expose contrasting blagk core ply lettering; 1/16-inch-thick, 5/8-inch-
high with 3/8-inch lettering; length,as-required; punched for riveted fastening.

Warning Labels and Signs: @omply with NFPA 70 and 29 CFR 1910.145 and
conform to ANSI Z2535.4,

PART 3 — EXECUTION

3.1

A.

GENERAL

Comply withrequirements for Class 1, Division 2 location for building areas
where vehigles are parked, in accordance with NFPA 70.

Determine exact route or location of all electrical materials prior to installation.

Install electrical materials as indicated with offsets, fittings, and changes in
elevations as required to make adjustments for obstacles or interferences.

Do not allow the installation of electrical materials and conduit routing to cause
any mechanical equipment to become unserviceable or inoperable.

Do not allow electrical materials to protrude into pedestrian or vehicle paths.
Coordinate with Owner’s Project Manager.

76



3.2

3.3

A.

A.

CABLE TRAY INSTALLATION

At Contractor’s option install cable tray system instead of conduit and fittings for
horizontal runs in joist and vertical drops and other free-standing panels.

Route cable tray system above the bottom chords and below the top chords of
steel roof support joists or between glue laminated wood beams wherever
possible. Where this is not possible route within 2'-6" of bottom of joist for single
tray and within 5'-0" of bottom of joist for double tier tray.

Install cable tray system in accordance with manufacturer’s installation
instructions.

Route cable trays parallel or perpendicular to building lines.
Maintain minimum of six inches clearance at flues and heat soufées:

Install system with allowance for expansion and contraction/at‘\building
expansion joints. Clamp cable trays rigidly only at midpoints hétween
expansion connectors.

Install covers on vertical tray runs for the first six feet above motor control
panel(s) and main distribution board.

Install continuous barrier strips with barrier spliee/Clips in trays to separate
power cables from control cables.

Ensure cable trays are aligned in a"neat'uniform manner.

Before starting installation, provide.Owner’s Project Manager with shop
drawings indicating cable tray afd,tray cable runs for approval.

CONDUIT INSTALLATION

Install conduit undergfound only for service to auxiliary buildings from main
building, site lighting,fu€l dispensing systems, and other connections to
electrical equipmentdocated outside of building.

1. Perform exeavation, trenching, backfilling and compaction in accordance
with Division 31 - Earthwork.

2. Setthe top of concrete encased underground conduit banks a minimum of
4.-6" below finish subgrade, unless otherwise indicated. Whatever the
concrete depth, the tops of the conduits shall located below the frost line.

3. Encase the following conduits in concrete of three inches thickness all
around:

a. Main exterior underground electrical and telephone service conduits.
b. Main exterior underground feeders to vehicle wash facilities.
c. All underground conduits to fuel islands.
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4. All exterior conduits not encased in concrete shall be set with the top of
conduits a minimum of 36 inches below finished subgrade or the frost line,
whichever is deeper.

5. All exterior underground conduits, whether encased in concrete or not,
shall have tracer warning tape installed above conduits, 6 to 12 inches
below subgrade.

Install conduit and fittings exposed, except conceal conduit and fittings in officé
complex rooms other than mechanical equipment rooms, and elsewhere as
indicated.

Route all exposed conduits parallel or perpendicular to building lines:
Group runs of conduit wherever possible.

Route conduit runs above the bottom chords and below the topebords and
steel roof support joist with vertical drops along walls/columis or to equipment
as applicable, unless otherwise indicated.

Install IMC:

1. For all outdoor power and control devices!

2. For horizontal runs attached to or supportedyfrom the underside of the
bottom chord of open web steel roof o’Support joists and below 8 inches of
bottom of solid steel roof joist or glue laminated wood roof beams as
follows:

a. For AC three phase power
b. For AC single phase centrol

Install EMT:

1. For horizontal runsahove the bottom chords and below the top chords of
open web steel repfear support joists and within eight inches below bottom
of solid steel reofjoist or glue laminated wood beams as follows:

a. For AC4hree phase power

b. For AC'single phase control

¢. For'DC control, instrumentation, data, and communication
2. For'qorizontal runs along walls as follows:

ay For AC three phase power

. For AC single phase control

c. For DC control, instrumentation, data, and communication

3. For vertical drops down walls and building columns from steel roof or
support joist, laminated wood beams or cable tray as follows:

a. For AC three phase power
b. For AC single phase control
c. For DC control instrumentation, data, and communication

78



c

4. In office complex rooms and ceilings.

5. Make transition from EMT to IMC conduit where required, along horizontal
run at least two feet from vertical drop, transition to be above the bottom
chords of open web steel roof or support joists, or within eight inches of
bottom of solid steel roof joist or laminated wood roof beams. Transition
from EMT to IMC to be made only once per run.

Install RGS and fittings in place of IMC, where required by NFPA 70 (e.g.,
electrically classified areas) or by federal, state, and local governments or
agencies having jurisdiction.

Install FMC and fittings for motor, lighting connections, and for otheréquipment
connections where subject to movement and vibration.

Install liquid tight FMC and fittings for motor and equipment cornéetions in
Class 1, Division 2 locations.

Install EMT and fittings for all data and telephone installations\concealed in
walls or above ceilings.

Install insulated bushings in open ends of all gonduits,penetrating enclosures
and boxes.

Install a locknut on one side and sealing logknut®on the other side of a clean
knockout (no concentric rings remaininghwhere penetrating enclosures or
boxes with RGS or IMC. Install listed\fitting’outside and one locknut inside of a
clean knockout (no concentric rings remaining) where penetrating enclosures or
boxes with EMT.

Install grounding locknuts orgreunding bushings on all conduits that penetrate
enclosures or boxes thatcontain knockouts with concentric rings remaining.
Install bonding jumper wire?

Install expansion fittings complete with bonding jumpers where conduits cross
building expansionyoints.

Install smoke and.fire stop fittings where conduits pass through fire rated walls
and floors. (Restore original fire-resistance rating of assembly.

Install sealing and drainage fittings with sealing compound to provide a
complete Seal, as required for Class 1 locations.

Maintain minimum of six inches clearance at flues and heat sources.

Install conduits free from dents and bruises. Plug ends to prevent entry of dirt,
debris, and moisture during installation.

Cut ends of conduit square. Ream ends of field-cut conduit and remove burrs.
Join conduit butt-tight in couplings.
Ensure conduit is aligned in a neat, uniform manner.
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W. Holes drilled into NEMA Type 12 enclosures for conduit entry shall be tightly
sealed using sealing locknuts to maintain the NEMA rating of the enclosure.

X. Do not run conduit where the run would expose conduit to damage.
Y. Do not run conduits on the floor.

3.4 WIREWAY INSTALLATION
A. Install wire way only where specifically indicate.

w

Install wire way system in accordance with manufacturer’s installation
instructions.

Install wire way system free from dents and bruises
Route wire way parallel or perpendicular to building lines.
Maintain minimum of six inches clearance at flues and heat Seurces.

nmmoo

Install wire way system with allowance for expansion,ahd_gentraction at building
expansion joints.

G. Ensure wire way is aligned in a neat uniform maqner.

3.5 WIRE, CABLE AND CONECTOR INSTALLATION

A. Install all conductors in raceways, inCluding low voltage wiring, unless
otherwise indicated on the drawings. Keep AC power, AC control, DC control
and DC instrumentation, data, and Gemmunication cable in separate raceways.
Do not mix voltage levels withinitbe same raceway.

B. Install copper conductors?

1. Install minimum #2.AWG conductors for AC power circuits and minimum
#14 AWG conduétors for AC control circuits.

2. Install stranded,conductors for all wiring, except solid #10 AWG and #12
AWG copper,conductors may be used for lighting and convenience
receptagle circuits.

3. Instal\tray cable in cable trays. Use multi-conductor cable with ground for
contral circuits and three-conductor cable with ground for power circuits.

a)) Limit the number of cables in cable trays to 80 percent of the maximum
allowable cable fill area specified in NFPA 70.

4. Terminate the shield from all shielded cable to ground at one end only:
Panel end. Do not terminate shield to ground at the field device.

5. Factory bound multiple conductor bundle or multi-conductor cable may be
used in place of individual conductors for conduit system.

6. Install communication cable for computers or other equipment as
recommended by the communication equipment manufacturer.
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7. Install metal-clad cable (MC) at contractors’ option, for runs concealed in
walls and ceilings only. No exposed MC cable shall be permitted.

C. Color code conductor insulation as follows:
1. Control Circuits — Single conductor

a.

24 Volt, DC

1) Positive-Blue

2) Negative-Blue with white spiral tracer
3) Signal-Blue with red spiral tracer

120 Volt, AC

1) Supply-Red
2) Neutral-White
3) Ground-Green

2. Control Circuits — Multi-Conductor system

a.

b.

C.

120 Volt, AC — Single conductors bound

1) Multi-conductor system consisting of single{insulatéd conductors,
factory bound together to form a bundle/All réd,supply conductors
with white for neutral and green fog greung. Each conductor within a
bundle shall be factory numbered gvery”2 inches with no
duplication of numbers. Each bandiesshall be identified with a
unique letter.

120 Volt, AC — Tray Cable

1) Multi-conductor system consisting of multiple insulated conductors,
factory bound to forma,cable. Multiple color supplies conductors
with only one white for neutral and only one green for ground.
Duplicated colorsyshall be distinguished with a different colored
tracer stripelqsulated jacket encloses conductors.

24 Volt, DC ~Cable

1) Multi-genductor system consisting of multiple insulated conductors,
factery’bound to form a cable. Multiple color conductors. Duplicated
calers/shall be distinguished with a different factory printed number
or a different colored tracer stripe. Insulated jacket encloses
eonductors.

3. Power/Circuits — Single conductor

a.

240/120 Volt, Single Phase, 3 Wire System:
1) Hot Phase A Black
2) Hot Phase B Red
3) Neutral White
4) Switch Leg other than phase wire color.
5) Ground Green
08/120 Volt, Three Phase, 4 Wire Wye System:

2
1) Hot Phase A- Black
2) Hot Phase B- Red
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) Hot Phase C- Blue

) Neutral- White

) Switch Leg- other than phase wire color.
) Ground- Green

c. 240/120 Volt, Three Phase, 4 Wire Delta System:
1) Hot Phase A- Orange
2) Hot Phase B- Black
3) Hot Phase C- Blue
4)
5)

3
4
5
6

Neutral- White
Ground- Green

80/277 Volt, Three Phase, 4 Wire Wye System:
Hot Phase A- Brown
Hot Phase B- Orange
Hot Phase C- Yellow
Neutral- Gray
Switch Leg- other than phase wire color.
Ground- Green

80 Volt, Three Phase, 3 Wire System;
Hot Phase A- Brown
Hot Phase B- Orange
Hot Phase C- Yellow

4) Ground- Green

Power Circuits — Multi-Conductor System

a. 208, 240, 480, 600,Volt= Tsay Cable
1) Multi-conductomsystem consisting of multiple insulated conductors,
factory bouhd to fegm a cable. All black conductors. Each conductor
shall be distinguished with a different factory printed number.
Insulatedrjacket encloses conductors.

For all conductors;"AC and DC, the insulation color and factory printed
number, if applicable, shall be maintained throughout the entire length. Do
not change ‘eoelor or number at termination points, terminal blocks,
distribution blocks or splices.

LR,

N— N N

Install spare conductors as needed.

Bundle spare conductors at each location with nylon ties. Wrap the end of the
bundte with electrical tape. Do not terminate any spares on empty terminal
blocCks.

Clean raceways of dirt and debris and remove moisture prior to installation of
conductors. Do not install conductors in raceways until raceways have been
fully installed and aligned.

. Make conductor length for parallel feeders identical.

82



H. Keep conductors off ground and floor; wipe conductors clean as they are
installed in raceways.

I.  Lace or clip groups of feeder conductors at distribution centers, and pull and
junction boxes.

Installation in Cable Trays:
1.

Contractor to utilize existing horizontal cable trays where applicable and
install new tray at Contractor’s option for AC power and control, DC
control, instrumentation, data, and communication cable. Install AC power
and AC control in the same tray. Install barrier strips with splice clips in
new and existing tray along the entire length to separate AC powerand
AC control cable. Install DC control, instrumentation, data, and
communication cable in separate tray. Do not install barriefstrips in tray
that contains only power cable or in tray that contains galy*eentrol. Do not
install barrier strips in any unused trays.

Securely fasten cable to cross rungs with nylon tigS'at intervals not to
exceed eight feet for horizontal tray runs, and feur fe€t/for vertical tray
runs.

Cable to be continuous. Splice cable only/if\xa splice or tap is required as
indicated on the drawings. Do not splice Ortap within tray.

a. Power cable may be spliced or tapped by connecting to terminal or
distribution blocks within tempiftal or distribution boxes located at tray
elevation or below. Make transition between tray cable and individual
conductors at this locatiom

b. Control cable may'be spliced or tapped by connecting to terminal
blocks within tekminahor distribution boxes located within 10 feet of
finished floor. Makg, transition between tray cable and individual
conductors atshisdocation.

K. Installation in Conduit:

1.

A

Pull conduetors together where more than one is being installed in a
conduit,

Use pulling means which cannot damage conductor or insulation.

Useypulling lubricant for pulling wire and cable. Lubricant must not
deteriorate the conductor or insulation.

All AC power and control wires and low voltage DC cables to be
continuous without splices unless a splice is required as indicated on the
drawings. Splice or tap conductors only in accessible pull and junction
boxes that are located within 10 feet of finished floor except for motor
terminations at motor conduit box. Do not splice at joist elevation.

Install AC power conductors, AC control conductors, DC control
conductors and instrumentation, data, and communication cable in
separate conduits. Do not mix voltage levels within the same conduit.
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L.

M.

3.6

A.

Installation in Wire way:

1. All AC power and control wires and low voltage DC cables to be
continuous without splices unless a splice is required as indicated. Splice
or tap conductors within wire way.

2. Install AC power conductors, AC control conductors, DC control
conductors and instrumentation, data, and communication cable in
separate wire way.

3. AC power and control conductors may only be run within the same wirg
way provided that a continuous full depth barrier strip is installed alghg, the
entire length, the insulation rating is the same and the power ang=gontrol is
functionally associated.

Install splice and terminal connectors which have mechanical strength and
insulation rating equivalent-or-better than conductor.

1. Tape uninsulated connectors with electrical insulating tape to 150 percent
of the insulation rating of conductor.

Install split bolt mechanical connectors for copper gonducter splices, #6 AWG
and larger, or for multiple taps use terminal or'distribution blocks.

Install twist-on connectors for copper conductor splices, # AWG and smaller
for five or fewer splices. Limit the number af Cenductors per twist-on connector
to three. For more than five splices installerminal or distribution blocks for
connectors in terminal or distribution'hoxes.

BOX INSTALLATION

Locate boxes to allow aecessihility after completion of construction.

Locate pull and junctionboxes in office complex rooms, either above removable
ceilings or in mechanigal,equipment rooms and as shown on drawings.

Locate lighting outl€t boxes above ceilings in office complex rooms.

Mount outlet boxes flush in office complex rooms other than mechanical
equipment teoms, unless otherwise indicated.

Rigidly fasten boxes or solidly embed boxes in concrete.

Sedgurely anchor floor fittings to floor boxes. Where floor fittings are mounted on
c¢qndit floor stubs, provide independent anchorage to floor to prevent fitting
movement.

Size all junction and pull boxes in accordance with national state and local
codes.

Rigidly fasten boxes or solidly embed boxes in concrete or masonry as
applicable

Do not install round boxes where conduit must enter side of box.
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3.7

A.

B.

C.

D.

E.

3.8

A.

Install knockout closure to cap unused knockout holes where blanks have been
removed.

Support terminal and distribution boxes at cable tray from roof joist independent
of cable tray supports. Locate boxes to allow accessibility after completion of
construction.

WIRING DEVICE INSTALLATION

Clean dirt and debris from electrical boxes and remove moisture prior to
installing wiring devices.

Mount switches vertically with bottom of box 48 inches above floors'and
platforms, unless otherwise indicated.

Provide electrically continuous, tight grounding connections fer wifing devices,
unless otherwise indicated.

Install interior plate covers on electrical and telephone/data.receptacles, outlets,
and wall switches.

Install exterior plate covers on exterior wiring deyices.

ELECTRICAL IDENTIFICATION INSTALLATION

Tag the jacket of control circuit multi-condugter tray cable and control,
instrumentation, data, and communieation €ables at all termination points,

terminal blocks, distribution blocksgandsplices, including pull and junction box

splices, using cable markers, identifying the name or names of the load served
as designated on the drawingst

Tag individual control cireuit conductors at all termination points, terminal
blocks, distribution blocks, and splices, including pull and junction box splices,
using wire and cable fparkers with identification numbers or names as
designated on the drawings.

Tag all black pewercircuit conductors from multi-conductor cable at all

terminationpeints, terminal blocks, distribution blocks, and splices, including

pull and jun€tion box splices, using colored tape consistent with the insulation

color code for the appropriate voltage level as described within Item 3.5 of this
spegification. Wrap each conductor with a minimum of two layers of tape.

ldentify spare conductors individually, at both ends, and at junction box splices

with numbers between 1 and 999. Do not duplicate numbers. Label as:
“Spare From To . Fill in the blanks with the appropriate

locations.

Identify wire numbers on terminal block marking strips. Use identification
numbers.
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F. Identify control, disconnects, contactors, and panel boards with laminated
plastic nameplates corresponding to designation of equipment. Attach
nameplates with rivets. Coordinate designations Owner’s Project Manager.

3.9 FIELD QUALITY CONTROL

A. Upon completion of installation of electrical systems, perform testing as follows:

1. Ensure all equipment connections, are torqued according to the
manufacturer’s specifications prior to energizing.

2. Perform Megger test of all feeders and branch circuits with over curfent
protection at 100 Amps and larger. Record all measurements and report
all findings to the Owner’s Project Manager. Conductors with/testfesults
below the minimum insulation resistance values provided by the insulated
power cable engineers association (IPCEA) shall be re-pulléd.

B. Subsequent to tests and correction of malfunctions deteeted,"€nergize circuitry
and demonstrate functioning of electrical systems in acegrdance with
requirements. Demonstrate proper rotation of all motoss.

1. Correct motor rotation only at the motor terminal box.

C. Provide final protection and maintain conditigns.that ensure coatings, finishes,
and cabinets are without damage or deterigration at time of Substantial

Completion.
1. Repair damage to galvanized finiSkes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PVC,or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION
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SECTION 311000

SITE CLEARING
PART 1 - GENERAL

1.1 SECTION INCLUDES

A. This section includes requirements and specifications pertainingMo:

1. Protection of existing trees, vegetation, landscaping, andssite
improvements not scheduled for clearing that might be"damaged by
construction activities.

2. Trimming of existing trees and vegetation as regomnmeénded by arborist for
protection during construction activities.

3. Clearing and grubbing of stumps and yegetation; removal and disposal of
debris, rubbish, designated trees, and site improvements.

Topsoil stripping and stockpiling on-siteéx
Topsoil stripping and removal frogh Site.
Temporary erosion control, silfation control, and dust control.

Temporary protection of' adjaeent property, structures, benchmarks, and
monuments.

8. Temporary relocatiopnof fencing and site improvements scheduled for
reuse.

9. Watering of trees\@pd vegetation during construction activities.
10. Removal and\legal disposal of cleared materials.

1.2 RELATED SECTIONS
A. Section©24100 - Demolition

1.3 QUAKITY ASSURANCE
Ay, "Comply with governing codes and regulations. Use experienced workers

1.4  DEFINITIONS

A. Subsoil: All soil beneath the topsoil layer of the soil profile, and typified by the
lack of organic matter and soil organisms.
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1.5

A.

B.

C.

D.

Surface Soil: Soil that is present at the top layer of the existing soil profile at
the Project site. In undisturbed areas, the surface soil is typically topsoil; but in
disturbed areas such as urban environments, the surface soil can be subsoil.

Topsoil: Top layer of the soil profile consisting of existing native surface topsoil
or existing in-place surface soil and is the zone where plant roots grow.

Topsoil: Top layer of the soil profile consisting of existing native surface topsoil
or existing in-place surface soil and is the zone where plant roots grow. Its
appearance is generally friable, pervious, and black or a darker shade of
brown, gray, or red than underlying subsoil; reasonably free of subsoil, glay
lumps, gravel, and other objects more than 2 inches in diameter; and/Aree"of
subsoil and weeds, roots, toxic materials, or other non-soil materials.

Plant-Protection Zone: Area surrounding individual trees, groupstefirees,
shrubs, or other vegetation to be protected during constructien, and indicated
on Drawings.

Tree-Protection Zone: Area surrounding individual treés Qmgroups of trees to
be protected during construction, and defined by, a€ircle eencentric with each
tree with a radius 1.5 times the diameter of thédrip, life unless otherwise
indicated.

Vegetation: Trees, shrubs, groundcovers, grass, and other plants.

PROJECT CONDITIONS

Traffic: Minimize interference with adjoining roads, streets, walks, and other
adjacent occupied or used fagilities during site-clearing operations.

1. Do not close or obstruct styeets, walks, or other adjacent occupied or used
facilities without permission from Owner and authorities having jurisdiction.

2. Provide alternate soutes around closed or obstructed traffic ways if required
by Owner or auihorities having jurisdiction.

Do not commefncgejsite clearing operations until temporary erosion- and
sedimentation-control and plant-protection measures are in place.

The follgwing practices are prohibited within protection zones:

Storage of construction materials, debris, or excavated material.
Rarking vehicles or equipment.

Foot traffic.

Erection of sheds or structures.

Impoundment of water.

Excavation or other digging unless otherwise indicated.

Attachment of signs to or wrapping materials around trees or plants unless
otherwise indicated.

N o O R W =

Do not direct vehicle or equipment exhaust towards protection zones.
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E. Prohibit heat sources, flames, ignition sources, and smoking within or near
protection zones.

F. Soil Stripping, Handling, and Stockpiling: Perform only when the topsoil is dry
or slightly moist.

PART 2 - PRODUCTS
21 MATERIALS

A. Tree protection, erosion control, siltation control, and dust control maiexials
suitable for site conditions.

PART 3 — EXECUTION
3.1 PREPARATION/GENERAL

A. Prevent damage to existing improvements indicated toysemain, including
improvements on and off site

B. Protect existing trees and vegetation indicatedito femain.
C. Do not stockpile materials.

D. Do not permit traffic within drip line ofiexisting trees to remain. Provide and
maintain temporary guards to encircle trées or groups of trees to remain,
whether or not irrigation sysiem.is removed or inoperable.

E. Protect and maintain benchmarks’and survey control points from disturbance
during construction.

3.2 CLEARING
A. Strip topsoil to depths required. Remove heavy growths before stripping.

B. Completelysremove all improvements including stumps and debris except for
thosesindicated to remain. Remove below grade improvements at least 12
inches below finish grade and to the extent necessary so as not to interfere with
new-eenstruction. Use only hand methods for grubbing within protection zones.

C. Remo6ve abandoned mechanical and electrical work as required. See Section
024100 — Demolition for additional requirements

D) Prevent erosion and siltation of streets, catch basins and piping, according to
the lllinois Urban Manual (Current Edition),. Control windblown dust. See
Section 312513 - Erosion and Sedimentation Control for additional
requirements

E. Minimize production of dust due to clearing operations; do not use water if such
use will result in ice, flooding, sedimentation of public waterways or storm
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3.3

3.4

A.

moow

B.
C. Do not remove or damage vegetation beyond indicated limits:

sewers, or other pollution, according to the lllinois Urban Manual (Current
Edition),

Remove waste materials and unsuitable soil from site and dispose of this
material in a legal manner.

Except for materials indicated to be stockpiled or otherwise remain Owner's
property, cleared materials shall become Contractor's property and shall be
removed from Project site.

EXISTING UTILITIES AND BUILT ELEMENTS

Coordinate work with utility companies; notify before starting work and“eormriply
with their requirements; obtain required permits. Notify JULIE for areanwhere
Project is located before site clearing.

Protect existing utilities to remain in service, whether on or offssite.

Do not disrupt public utilities without permit from authority having jurisdiction.
Protect existing structures and other elements that are Mot'to be removed.
Fencing and other improvements scheduled for réusé-shall be stored in a
secure area and protected until reinstalled,

Locate, identify, disconnect, and seal of cap utilities indicated to be removed or
abandoned in place.

1. Arrange with utility companiesito shut off indicated utilities.

Interrupting Existing Utilitiesyde, not interrupt utilities serving facilities occupied
by Owner or others, unless permitted under the following conditions and then
only after arranging to “provide temporary utility services according to
requirements indicated:

1. Notify Ownegx net less than two days in advance of proposed utility
interruptions,
2. Do notroceed with utility interruptions without Owner’s written permission.

Removalhof underground utilities is included in earthwork sections and in
applicable fire suppression, plumbing, HVAC, electrical, communications,
electronic safety and security, and utilities sections.

VEGETATION
A. Remove trees, shrubs, brush, and stumps in areas to be covered by building

structure, paving, lawns, and planting beds.
Do not begin clearing until vegetation to be relocated has been removed.
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10 feet each side of surface walkways, patios, surface parking, and utility
lines less than 12 inches in diameter.

2. 15 feet each side of roadway curbs and main utility trenches.

3. 25 feet outside perimeter of pervious paving areas that must not be
compacted by construction traffic.

4. Exception: Specific trees and vegetation indicated on drawings to be
removed.

5. Exception: Selective thinning of undergrowth specified.

D. Vegetation Removed: Do not burn, bury, landfill, or leave on site, exeept as
indicated. Use only hand methods for grubbing within protection zones.

6. Chip, grind, crush, or shred vegetation for mulching, composting, onother
purposes; preference should be given to on-site uses.

7. Existing Stumps: Treat as specified for other vegetation removed; remove
stumps and roots to depth of 18 inches.

8. Fill holes left by removal of stumps and roots, using-guitable fill material,
with top surface neat in appearance and smooth emotrgh not to constitute a
hazard to pedestrians.

E. Dead Wood: Remove all dead trees (standipgvar’'down), limbs, and dry brush
on entire site; treat as specified for vegetation¥emoved.

F. Water vegetation as required to madintain,h€alth. Cover temporarily exposed
roots with wet burlap and backfill as soen as possible. Coat cut plant surfaces
with approved emulsified asphalt ptant coating.

G. Repair or replace vegetationwhich, has been damaged. Remove heavy
growths of grass before"stripping.

H. Restoration: Fill depressions caused by clearing and grubbing operations with
satisfactory _sail ymaterial unless further excavation or earthwork is
indicated.

1. Place filnmaterial in horizontal layers not exceeding a loose depth of 8
incheg ,and compact each layer to a density equal to adjacent original
ground:

l. If vegetation outside removal limits or within specified protective fences is
damaged or destroyed due to subsequent construction operations, replace at
nowcost to Owner.

3.5,4,DISPOSAL AND BURNING
A.) Remove surplus soil material, unsuitable topsoil, obstructions, demolished
materials, and waste materials including trash and debris, and legally dispose
of them off Owner's property in accordance with Article 202.03 of the lllinois
Department of Transportation (IDOT) Standard Specifications.

B. Separate recyclable materials produced during site clearing from other non-
recyclable materials. Store without intermixing with other materials and
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transport recyclable materials to recycling facilities. Do not interfere with other
Project work.

C. Open burning will not be permitted.
END OF SECTION

SECTION 312513

EROSION AND SEDIMENTATION CONTROL
PART 1 - GENERAL

1.1 SECTION INCLUDES
A. Provide stone riprap for slope protection over prepared subgrade.
B. Provide mud/silt retaining systems.
C. Provide erosion control matting.
D. Stormwater monitoring.
1.2 RELATED SECTIONS
1.3 SUBMITTALS

A. Product Data: Submit manufacturer's product data and installation instructions
for each material and product/tised; including:

B. Types of stone and sizes.

C. Types of fabrics and erosiow control matting.
D. Seeding

E. Sodding

F. Netting

1.4  QUALITY'ASSURANCE

A. Comply with governing codes and regulations. Provide products of acceptable
manufacturers that have been in satisfactory use in similar service for three
years. Use experienced installers. Deliver, handle, and store materials in
accordance with manufacturers’ instructions.

B. The Owner will routinely inspect the erosion control measures installed by the
Contractor and shall issue stop work orders if any of these measures are found
incomplete or improperly installed. In addition to the Owner’s inspections, the
Contractor will perform inspections to ensure adequate erosion and
sedimentation controls in accordance with State and Local Permit
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requirements.
1.5 REFERENCES

A.

B.

Any Soil and Sediment Control Ordinances in force by the local
Governments
State of lllinois Department of Transportation, Standard Specifications

1.6 PERFORMANCE REQUIREMENTS

B.

Comply with all requirements of U.S. Environmental Protection Agency\fen
erosion and sedimentation control, as specified for the National Pollutant
Discharge Elimination System (NPDES), Phases | and Il, under
requirements for the most current Construction General Permit’ (CGP).
Also comply with any updates required but not listed, whether the project is
required by law to comply or not.

Also comply with all more stringent requirements of State of lllinois Erosion
and Sedimentation Control Manual.

Develop and follow an Erosion and Sedimeptation\Prevention Plan and
submit periodic inspection reports.

Do not begin clearing, grading, or othénwark/involving disturbance of

ground surface cover until applicable permits have been obtained; furnish

all documentation required to obtain applicable permits.

1. Obtain and pay for permits apdprovide security required by authority
having jurisdiction.

Erosion on Site: Minimize wind, water, and vehicular erosion of soil on

project site due to construction activities for this Project.

1. If erosion occursydue’to non-compliance with these requirements,
restore eroded'areas at no cost to Owner.

Sedimentation/of Waterways on Site: Prevent sedimentation of waterways
on the projeét site, including rivers, streams, lakes, ponds, open drainage
ways, stormmsewers, and sanitary sewers.

1. If §&dimentation occurs, install or correct preventive measures
imgmediately at no cost to Owner; remove deposited sediments;
comply with requirements of authorities having jurisdiction.

2\ If sediment basins are used as temporary preventive measures, pump
dry and remove deposited sediment after each storm.

Discharge Monitoring: Monitor discharges as required and where required.
Use of erosion and sedimentation control measures shall be included in all
permanent construction work and temporary construction work outside the

rights-of-way where necessary as a result of construction operations, such
as haul roads and equipment storage sites.
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The erosion and sedimentation controls shown on the Drawings and
included in these Specifications are minimal requirements. The
contractor’'s methods of construction may require additional erosion and
sedimentation controls not indicated on the drawings or in these
Specifications.

The Contractor shall be solely responsible for control of erosion within the
Project site and prevention of sedimentation in any adjacent waterways,

PART 2 - PRODUCTS

21 MATERIALS

A. Crushed stone bedding two feet thick, with filter fabric, and paeChanically-

placed one-foot-thick stone riprap.

B. Retaining Wall Systems: Modular retaining wall system _by,.Keystone or Risi

Stone.

C. Erosion Control Matting: By Forestry SuppliersyContech Engineered Solutions

or locally approved DOT materials of the’following:
1.

Nonwoven polyester geotextile.

2. Polyvinyl chloride non-woven mat,
3. Nylon geomatrix.

D. Temporary Erosion Control'\Materials

1.

Silt Fence Fabric: Pelypropylene geotextile resistant to common soil
chemicals, mildew, andyinsects; non-biodegradable; in longest lengths
possible; fabric including seams with the following minimum average roll
lengths:

a. Average Opeéning Size: 30 U.S. Std. Sieve (0.600 mm) maximum when
tested in*accordance with ASTM D 4751.

he, Rermittivity: 0.05 sec”-1 minimum when tested in accordance with
ASTM D 4491.

CN\ Ultraviolet Resistance: Retaining at least 70 percent of tensile strength
when tested in accordance with ASTM D 4355 after 500 hours’
exposure.

d. Tensile Strength: 100 Ib-f (450 N) minimum in cross-machine direction
and 124 Ib-f (550 N) minimum in machine direction; when tested in
accordance with ASTM D 4632.

e. Elongation: 15 to 30 percent, when tested in accordance with ASTM D
4632.
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f. Tear Strength: 55 Ib-f (245 N) minimum when tested in accordance with
ASTM D 4533.

g. Color: Manufacturers’ standard, with embedment and fastener lines
preprinted.

PART 3 - EXECUTION
3.1 INSTALLATION

A. Install materials and systems in accordance with manufacturers’ instructions
and approved submittals. Install materials and systems in proper relation with
adjacent construction. Coordinate with work of other sections.

B. Land disturbance activity shall not commence until the Land Disturbance
Permit has been obtained by the Owner, provided that a permit is required for
the project.

3.2. EROSION CONTROL

C. Minimum procedures for grassing are:

1. Scarify slopes to a depth of not les§ than 8" and remove large clods, rock,
stumps, roots larger than 1/2" in diameter and debris.

2. Sow seed within 24 hours after, theyground is scarified with either
mechanical seed drills or rotary hand seeders.

3. Apply mulch loosely and,t@ a thickness of between 3/4" and 1-1/2".
Apply netting oversulched areas of sloped surfaces.

5. Roll and water seeded‘areas in a manner which will encourage sprouting of
seeds and growing'qf grass. Reseed areas which exhibit un-satisfactory
growth. BackfilLand seed eroded areas.

s

3.3 SEDIMENTATIONEONTROL

D. Install and maintain silt fencing, silt dams, traps, barriers and appurtenances as
shewn on the approved descriptions and working drawings. Hay bales which
deteriorate and filter stone which is dislodged shall be replaced.

3.4 RERFORMANCE

E. Should any of the temporary erosion and sediment control measures employed
fail to produce results which comply with the requirements of the State,
immediately take whatever steps are necessary to correct the deficiency.
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END OF SECTION

SECTION 313000
EARTHWORK

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

A.

SECTION INCLUDES

This section includes requirements for excavation, trenching, filter fabric, back-
filling, filling, compaction and grading.

RELATED SECTIONS

Section 260500 — Common Work Results for Electrical Systems

REFERENCE STANDARDS

AASHTO M147 — Standard Specifications for Materials for Aggregate and Soil
Aggregate Sub-base, Base and Surface Courses; current edition.

AASHTO T 180 — Standard{Specification for Moisture-Density Relations of
Soils Using a 4.54 kg (10-Ib)'Rammer and a 457 mm (18 in.) Drop; American
Association of State Highway and Transportation Officials; current edition.

ASTM C 33 - Standafd Specifications for Concrete Aggregates; current edition.

ASTM C 136 — Standard Test Method for Sieve Analysis of Fine & Coarse
Aggregates; cugrent edition.

ASTM D 26 > Standard Specifications for Tensile Testing Machine for Textiles;
currentedition.

ASTM D 1557 — Standard Test Methods for Laboratory Compaction
chakacteristics of Soil Using Modified Effort (56,000 Ft — bf/ft3); current edition.

ASTM D 1777 — Standard Test Methods for Thickness of Textile Materials;
eurrent edition.

ASTM D 2487 — Standard Practice for Classification of Soils for Engineering
Purposes (Unified Soil Classification System); current edition.

ASTM D 2922 — Standard Test Methods for Density of Soil and Soil-Aggregate
in Place by Nuclear Methods (Shallow Depth); current edition.

96



J.

1.4

1.5

A.

1.6

Al
B.

C.

ASTM D 2940 — Standard Specifications for Graded Aggregate Materials for
Bases or Subbases for Highway or Airport; current edition.

ASTM D 3776 —Standard Test Methods for Mas Per Unit Area (Weight) of
Fabrics; current edition.

ASTM D 4254 — Standard Test Methods for Minimum Index Density and Unit
Weight of Soils and Calculations for Relative Density; current edition.

. ASTM D 4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and

Plasticity Index of Soils; current edition.

UNIT PRICE FOR UNSUITABLE SOIL MATERIALS

1. The Owner’s Project Manager exclusively shall make the determination of
unsuitable soil materials.

2. Excavation, replacement and disposal of unsuitable soiNmaterials, if any,
shall be considered additional work to that indicated“en the-Drawings,
specified, or reasonably inferred by the Contractso€uments and, by
appropriate change order, be charged to thé Ownper and the cost to Owner
shall be determined in the manner provideginthe General Conditions.

3. Measurement of the quantity of unsuitahle‘soil materials shall be accurately
made by Contractor and verified bythe, Owner’s Project Manager.

4. The quantity of unsuitable soil matesials excavated, replaced and disposed
of shall, for payment purposes, béxtbe actual volume of the excavation,
calculated from grades determined before and after the work at the
excavation area.

5. Excavation required,by the Contract Documents and excavation,
replacement or dispgsal of soil materials required because of Contractor's
failure to comply with.the Contract Documents shall not be compensated
as unsuitable soiNnaterials.

PROJECT CONDNIONS

Locate existing underground utilities in areas of work. If utilities are to remain in
place, provide adequate means of protection during earthwork operations. Do
not yse explosives.

MAINTENANCE/OPERATION
Do not allow water to accumulate in excavations or graded areas.

Protect graded areas from traffic and erosion. Repair and reestablish grades in
settled, eroded, and rutted areas.

Where completed compacted areas are disturbed by subsequent construction
operations or adverse weather, remove and replace or scarify soil materials,
reshape, and re-compact to specified density prior to further construction.
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PART 2 - PRODUCTS

2.1

BACKFILL AND FILL MATERIALS
A. Unless other materials are specifically indicated for backfilling and filling, use

soil materials excavated from site or Common Fill Materials specified herein.

B. Untreated aggregate base material (Meet ASTM D 2940)

Requirements Test Results
CBR min 80
Liquid Limits (max) 25
Passing #200 Sieve (min) 7
Sand Equivalent (min) 35
Opt Moisture by wt. 1.5% +/-
Minimum density 100%

Select Fill Under Interior Floor Slabs-On-Grade: Washed, evenly graded
mixture of crushed stone, or crushed omuncrushed gravel, with 100 percent
passing a 1-1/2 inch sieve and not moreg than five percent passing a No. 4
sieve.

Sand Backfill: Natural river or bankisand; free of silt, clay, loam, friable or
soluble materials, and orgafic fatter.

Sand - Fill Type: Natural rivemror bank sand; washed; free of silt, clay, loam,
friable or soluble materials\and organic matter.

1. Grade in accordance with ASTM D 2487 Group Symbol SW.

2. Graded in accerdance with ASTM C 136; within the following limits:
Pea Gravel Backfill¥ Naturally rounded stone, 1/8 inch minimum to 3/4 inch
maximum size; free of clay, shale and organic matter.

1. Grad&in"accordance with ASTM D 2487 Group Symbol GM.

2. Graded in accordance with ASTM C 136, within the following limits:

. §toneLrushings for Fiberglass Underground Fuel Tanks and Piping: Free

flowing crushed stone; 1/8 inch minimum size to 1/2 inch maximum size;
washed, free of clay, shale and organic matter; complying with ASTM C 33,
paragraph 9.1 requirements, except particles passing a #8 sieve are not
permitted.

Crushed Stone for Underdrains and Under Manhole: Washed natural stone;
crushed or uncrushed; 3/4 inch minimum to one inch maximum size; free of
clay, shale, sand, debris and organic matter.
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I. Rip Rap: Washed natural stone; crushed or uncrushed; with 100% passing a 12
inch sieve, 30% to 50% passing a six inch sieve, and 0% passing a three inch
sieve; free of clay, shale, sand, debris and organic matter.

1. Render all backfill and fill materials free of rock or gravel larger than two
inches in any dimension, debris, waste, frozen parts, vegetation and other
deleterious matter.

J. Granular Fill — in accordance with AASHTO M147, with a liquid limit of not mofe
than 25 and a plasticity index of not more than 5 in accordance with ASTM D
4318.

K. Topsoil - Fill Type: Topsoil excavated on-site.

1. Free of roots, rocks larger than 1/2 inch, subsoil, debris, large*weeds and
foreign matter.

2. Conforming to ASTM D2487 Group Symbol OH.

2.2 FILTER FABRIC

A. Filter fabric shall be of nonwoven needle punghed, construction composed of
polypropylene, polyethylene or polyamide fibepsy, The fabric should free of any
chemical treatment or coating, allow the passage/of water and be inert to
chemicals commonly found in soil.

B. Acceptable Manufacturers
1. US Fabrics Inc. 800-518-2290
2. Tencati/Mirafi 706-693-4000
3. IDOT Specification

C. Products:

1. Filter Fabric (for yhderdrains and other drainage use) shall be a non-woven
pervious geotextilesfabric that meets the following requirements:

a. Weight (ASFM D 3776): 4.5 ounces per square yard.

b. Thickness (ASTM D 1777): 60 mils.

ca, GrabAensile Strength (ASTM D 76): 120 pounds.

d. “@rab Elongation (ASTM D 76): 55%.

e.) Flow Rate (CFMC-GET-2): 285 gallons per minute per square foot.

PART)3 - EXECUTION
3.\, JGENERAL

A. The elevations shown on the Drawings as existing are taken from the best
existing data and are intended to give reasonable, accurate information about
the existing elevations. They may not be exact, and the Contractor must satisfy
himself as to the exact quantities of excavation and fill required.
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B. Earthwork operations shall be performed in a safe and proper manner with
appropriate precautions being taken against all hazards.

C. All excavated and filled areas for structures, trenches, fills, topsoil areas,
embankments and channels shall be maintained by the Contractor in good
condition at all times until final acceptance by the Owner. All damage caused
by erosion or other construction operations shall be repaired by the Contractor
using material of the same type as the damaged material.

D. The Contractor shall control grading in a manner to prevent water running inte
excavations. Obstruction of surface drainage shall be avoided and means ‘sHhall
be provided whereby storm water can be uninterrupted in existing guttégs;-other
surface drains, or temporary drains. Free access must be provided tozall fire
hydrants, valves, and meters.

E. Tests for compaction and density shall be conducted by an jadepéndent testing
laboratory selected by the Owner’s Project Manager. Costs‘of/compaction
tests performed by an independent testing laboratory shall be paid for by the
Owner. The Contractor shall make all necessary exeayvations and shall supply
any samples of materials necessary for conducting éempaction and density
tests. The cost of all retests made necessary bythe-failure of materials to
conform to the requirements of these Contract\Documents shall be paid by the
Contractor.

F. All earthwork operations shall comply#ith the requirements of OSHA
Construction Standards, Part 1926, Subpart P, Excavations, Trenching, and
Shoring, and Subpart O, Motor Véhicles, Mechanized Equipment, and Marine
Operations, and shall be canducted’in a manner acceptable to the Owner and
the Owner’s Project Mapagen

G. Itis understood and agréed,that the Contractor has made a thorough
investigation of the syrface’and subsurface conditions of the site and any
special constructionpreblems which might arise as a result of nearby
watercourses an@\fleedplains, particularly in areas where construction activities
may encounter Water-bearing sands and gravels or limestone solution
channels. [he Contractor shall be responsible for providing all services, labor,
equipmefity and materials necessary or convenient to him for completing the
work within'the time specified in these Contract Documents.

3.2 PREPARATION

A. “Fhe Contractor shall protect structures, utilities, sidewalks, pavements and
other facilities from damage caused by settlement, lateral movement,
undermining, washout and other hazards created by earthwork operations.

B. The Contractor shall protect subgrades and foundation soils against freezing
temperatures or frost and provide protective insulating materials as necessary.
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C.

3.3

A.
B.

3.4

A.
B.

3.5

A.

The Contractor shall provide erosion control measures to prevent erosion or
displacement of soils and discharge of soil-bearing water runoff or airborne dust
to adjacent properties and walkways.

EXCAVATION
Excavate site materials to establish required elevations.
Excavate trenches for piping and conduit to the uniform width required for six te@
nine inches clearance on both sides of pipe or conduit, except where additional
width is required for proper installation of joints, fittings, valves and otherwork,
and except where otherwise indicated.
Carry depth of trenches for piping to establish indicated flow lines and invert
elevations.
Excavate for electrical conduit so that top of conduit will not\ge/less than NEC
standard vertical distance below finished grade.
Trim bottoms of excavations to leave solid base _to récCeive other work. Keep
excavation bottoms clean and clear of loose matesials-
Protect excavation bottoms against freezing whenvatmospheric temperature is
less than 35°F.
Correct unauthorized excavation insa ppanner acceptable to Owner’s Project

Manager, at no cost to Owner.

FILTER FABRIC INSTALLATION
Line excavations with fifter fabsic where indicated on drawings.
Overlap adjoining fabgic panels at least 18 inches.

BACKFILLING ANB FIELING

Place specified backfill and fill materials in layers to establish required
elevations,

Do not plaee backfill or fill materials on surfaces that are muddy, frozen, or
contain frost or ice.

Remove rock or gravel larger than two inches in any dimension, debris, waste,
obstructions, and deleterious matter from ground surface prior to placement of
fills.

Plow, strip, or break-up sloped surfaces steeper than one vertical to four
horizontal (1V:4H) so that fill materials will bond with existing surface.

When existing ground surface has a density less than that specified herein
under "Compaction”, break up ground surface, pulverize, moisture-condition to
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optimum moisture content, and compact to specified depth and percentage of
maximum density or relative density.

F. Place backfill and fill materials in layers not more than eight inches in loose
depth for material compacted by heavy compaction equipment, and not more
than four inches in loose depth for material compacted by hand-operated
tampers.

G. Place backfill and fill materials uniformly around structures, materials and
equipment to approximately same elevation in each lift.

H. Completely fill and compact under piping and conduit. Shape fill to fit bottom
90 degrees of cylinder. Support piping and conduit during placement and
compaction of bedding fill.

I.  Moisten or aerate each layer of backfill or fill prior to compaction as’' necessary
to provide optimum moisture content. Compact each layemto Specified
percentage of maximum density or relative density.

J. Granular Fill: Place and compact materials in equaleontiflous layers not
exceeding six inches compacted depth.

K. Soil Fill: Place and compact material in equal €oqtinuous layers not exceeding
eight inches compacted depth.

L. Compaction Density Unless Otherwise Spetified or Indicated:

1. Under paving, slabs-on-grade, and similar construction: 97% of maximum
dry density.
2. Atother locations: 95%ofmaximum dry density.

3.6 COMPACTION

A. Compact soil to not lgss than the following percentages of maximum density for
soils which exhibit@well-defined moisture density relationship (cohesive soils)
determined in accerdance with ASTM D 1557; method and not less than the
following percentages of relative density, determined in accordance with ASTM
D 4254, forisoils which will not exhibit a well-defined moisture-density
relationghip (Cohesionless soils):

1. Mnder Buildings (including future) and Paving Areas: Compact existing
ground surface and each layer of backfill or fill material to 95 percent
maximum density. Contractor to compact layers in no greater than 8” lifts.

2. Other Areas: Compact existing ground surface and each layer of backfill or
fill material to 90 percent maximum density. Contractor to compact layers in
no greater than 8” lifts.

B. Where soil materials must be moisture conditioned before compaction,
uniformly apply water to surface. Prevent free water from appearing on surface
of soil materials during or subsequent to compaction operations.
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C. Remove and replace, or scarify and air dry, soil material that is too wet to
permit compaction to specified density.

D. Compact soil materials around piping and conduit with hand-operated tampers.

E. Coordinate with Section 260500 — Common Work Results for Electrical
Systems, burial requirement minimum 1'-6" below finish grade for conduit.

F. Do not allow heavy vehicles, equipment or machinery to operate directly over
piping and conduit until a minimum of 18 inches of backfill has been placedand
compacted.

3.7 PROOF ROLLING

A. Proof roll site after the top 12 inches of the sub-grade have begh'shaped and
compacted to specifications. Sub-grade should be at or neamgptimum moisture
content.

B. For soil type(s) A-3, A-4, A-6, and A-7, use 35 ton rolleg with a'tire pressure of
120 psi. For granular soils or soil, rock, and granularmixtures, use 50 ton
roller with 150 psi tire pressure.

C. The sub-grade area where the proof rolling\has taken place is considered
“Failed” based on the following:
1. New Construction
a. Permanent rutting in excess of\1inch.

b. Elastic (rebound) movemeént or rutting is in excess of one inch with
substantial cracking orfsustainable lateral movement.

2. Reconstruction
a. Permanent rutting'in excess of 72 inch.
b. Elastic (rebognd) movement is in excess of 7z inch with substantial
cracking of_stiStainable lateral movement.

D. Soil excavatedaas arresult of proof rolling shall be considered “Unsuitable” as
determined/y the Owner’s Project Manager and is to be excavated, replaced
and dispese&d.off-site, if Owner’s Project Manager so directs.

3.8 GRADING
A., Grade site to establish required elevations.

8.9, /MOISTURE CONTROL

A. The site shall be kept free of surface water at all times. The Contractor shall
install drainage ditches and dikes and shall perform all pumping and other work
necessary to divert or remove rainfall and other accumulations of surface water
from the excavations. The diversion and removal of surface water shall be
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performed in a manner that will prevent the accumulation of water within the
construction area where it may be detrimental.

B. Where groundwater is encountered, the Contractor shall make the effort
necessary to secure a dry excavation. In sandy and in other suitable type soils,
dewatering shall be done by well pointing. If, in the opinion of the Owner’s
Project Manager, the Contractor has failed to obtain an absolutely dry
excavation by insufficient use of all known methods of dewatering, the Owners
Project Manager may require the Contractor to excavate below grade and pface
not less than six inches of graded crushed stone fill material over the bottem-io
form french drains to suitably located sumps and to remove the water byabailing
or pumping. The graded crushed stone fill material shall be placed atithe
Contractor's own expense and shall be of such depth that there shall be,no
water in the excavation at the time of pouring concrete.

3.10 UNSUITABLE SOIL MATERIALS

A. Excavate, replace and dispose of site soil materials determined to be
unsuitable by Owner’s Project Manager, if Owneris Rroject Manager so directs.

B. Replace unsuitable soil materials with Commoh Rill'Materials specified and
backfill, compact and grade the replacemeptymaterials as specified herein.

C. Dispose of unsuitable soil materials,off site.

3.11 TOLERANCES

A. Perform earthwork operations te establish required elevations and dimensions
within the following tolerancesyexcept that no tolerance will be permitted that
would allow a lesser siz¢ than indicated for footings and foundations or a lesser
thickness than indicated fer paving, paving base courses and concrete floor
slabs-on-grade.

1. Under Buildings-and Paving Areas: Plus or minus 1/2 inch.

2. Other Areas®™Plus or minus 1 inch.

3.12 FIELD QUALITY CONTROL

A. Owner will furnish testing and inspection services during earthwork operations.
Suchservices will include general inspections of earthwork operations, testing
of fill materials and compaction, and inspection of excavations to such extent as
determined by Owner’s Project Manager.

3.13 REMOVAL

A. Remove excess excavated material, rock and gravel, debris, waste, vegetation
and deleterious matter from earthwork operations and dispose of off-site.
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END OF SECTION

SECTION 32 1313 '{,Q

CONCRETE PAVING 0’

PART 1 - GENERAL QO 2
1.1 SUMMARY : &

A. Section Includes: .N
Roadways. n

Sidewalks. g&

B. Related Requirements:

Section 312000 Moving" for subgrade preparation, fill material, and
aggregate su and base courses.
2.  Section 3%’ Asphalt Paving" for hot-mix asphalt paving.

1.2 SUBMITTQ@Q/
A. Po ement Concrete (PCC) mix designs.

B. CSSthy Control Plan in accordance with IDOT Check Sheet #23 Recurring
ecial Provision for Quality Control/Quality Assurance of Concrete Mixtures.

. ':LQ Material Certificates:
1. Aggregates.
2.
3.

1
1

2 Parking lots. &
3.  Curbs and gutters.
4.

Cement
Concrete Admixtures
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1.3 QUALITY ASSURANCE

D.

Comply with materials, workmanship, and other applicable requirements of
Section 420 of the IDOT Standard Specifications.

PART 2 - PRODUCTS

2.1 PORTLAND CEMENT CONRETE

A.

In accordance with Article 1020 of the IDOT Standard Specifications:

2.2 STEEL REINFORCEMENT

A.

Reinforcement Bars and Welded Wire Reinforcement: Inaaccofdance with Article
1006.10 of the IDOT Standard Specifications.

Dowel Bars and Dowel Bar Assembly: In accérxddnceywith Article 1006.11 of the
IDOT Standard Specifications.

2.3 CONCRETE MATERIALS

A.

Cementitious Materials: Use the fallowing cementitious materials, of same type,
brand, and source throughout Project:

1.  Portland Cement:“4q acCerdance with Article 1001 of the IDOT Standard
Specifications.

2. Finely Divided Minerals: In accordance with Article 1010 of the IDOT
Standard Spetifiedtions.

Coarse Aggregates: In accordance with Article 1004 of the IDOT Standard
Specificatiofis.

Fine Aggregates: In accordance with Article 1003 of the IDOT Standard
Specifications.

Concrete Admixtures: In accordance with Article 1021 of the IDOT Standard
Specifications.

Water: In accordance with Article 1002 of the IDOT Standard Specifications.

2.4 CONCRETE CURING MATERIALS

A.

In accordance with Article 1022 of the IDOT Standard Specifications.
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2.5 RELATED MATERIALS
B. Joint Fillers: Hot-poured joint sealer in accordance with Article 1050.02 of the
IDOT Standard Specifications.
2.6 CONCRETE MIXTURES

A. In accordance with Article 1020 of the IDOT Standard Specifications/and
complying with the following requirements:

1.  Curbs and Gutters, Sidewalks, and Miscellaneous Concrete#, Class Sl
Concrete.

2. PCC Pavements and Parking Lots: Class PV Concretes

PART 3 - EXECUTION

3.1 EXAMINATION
A. Proof-roll prepared aggregate base coligse\to"identify unsuitable materials and
areas of excess yielding.
3.2 PREPARATION
B. Remove loose material, fromy compacted aggregate base course surface
immediately before placifg'concrete.
3.3 EDGE FORMS AND ,SCREED CONSTRUCTION

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides
to required¥lines, grades, and elevations. Install forms to allow continuous
progress,of work and so forms can remain in place at least 24 hours after
congrete placement.

B. ,Clean forms after each use and coat with form-release agent to ensure
separation from concrete without damage.

C*” Comply with requirements of Article 420.06 of the IDOT Standard Specifications.
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3.4 STEEL REINFORCEMENT INSTALLATION
A. Comply with applicable requirements in Article 420 of the IDOT Standard
Specifications.
3.5 JOINTS

A. Construct longitudinal sawed joints, longitudinal construction joints, transveérse
contraction joints, and transverse expansion joints in accordance with~Artiele
420.05 of the IDOT Standard Specifications and installed as indicated.within the
Contract Plans and Details.

B. Joint spacing shall be no larger than 12 feet by 12 feet within the fuel island
pavement.
3.6 CONCRETE PLACEMENT
A. Concrete placement shall be in accordance ‘withhArticle 420.07 of the IDOT
Standard Specifications.
3.7 FINISHING

A. General: Concrete finishing shallbe in accordance with Article 420.09 of the
IDOT Standard Specificatighs{Dg@ nhot add water to concrete surfaces during
finishing operations.

1. Final finish shall be Type B in accordance with Article 420.09(e)(2) of the
IDOT Standard Specifications.
3.8 CONCRETE PROTECTION AND CURING

B. GeneralRrotect freshly placed concrete from premature drying and excessive
cold or hettemperatures.

W “Goncrete curing shall be in accordance with Articles 1020.13 and 1022 of
the IDOT Standard Specifications.
39 REPAIR AND PROTECTION

A. Remove and replace concrete paving that is broken, damaged, or defective or
that does not comply with requirements in this Section. Remove work in complete
sections from joint to joint unless otherwise approved by Owner.
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B. Protect concrete paving from damage. Exclude traffic from paving for at least 14
days after placement (or until full compressive strength is achieved). When
construction traffic is permitted, maintain paving as clean as possible by removing
surface stains and spillage of materials as they occur.

C. Maintain concrete paving free of stains, discoloration, dirt, and other foreign
material. Sweep paving not more than two days before date scheduled fi %
Substantial Completion inspections. %é

3.10 FIELD QUALITY CONTROL O

D.

All Quality Control is to be the responsibility of the Contractor shall be in
accordance with IDOT Check Sheet #23 Recurring Special Prayisien for Quality

Control/Quality Assurance of Concrete Mixtures. Q

END OF smnor«b(\
[ ]
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SECTION 321216 %

ASPHALT PAVING

PART 1 - GENERAL Q

1.1 SUMMARY

A. Section Includes: Q
1. Hot-mix asphalt paving. 'Q%

B. Related Requirements:
1. Section 312000 "Earth Moving" for s reparatlon fill material, and
aggregate subbase and base courses&,
2. Section 321313 "Concrete Paving crete pavement and for separate
concrete curbs, gutters, and smﬁ@

1.2 SUBMITTALS O
A. Hot-Mix Asphalt (HMA) designs.

B. HMA Paving Qualit& (@rol Plan in accordance with Article 1030.06 of the IDOT

Standard Specificati
C. Material Ce 'ficé:

1.3 ITY ASSURANCE

. Comply with materials, workmanship, and other applicable requirements of
Section 406 of the IDOT Standard Specifications.
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PART 2 - PRODUCTS

2.1 AGGREGATES

A. Coarse Aggregate: In accordance with Article 1004.03 of the IDOT Standard
Specifications.

B. Fine Aggregate: In accordance with Article 1003.03 of the IDOT Standard
Specifications.

C. Mineral Filler: In accordance with Article 1011 of the IDOAX, Standard
Specifications.

2.2 ASPHALT MATERIALS

A. Asphalt Binder: PG 64-22 asphalt binder in accordapnce=with Article 1032 of the
IDOT Standard Specifications.

B. Tack Coat: SS-1 in accordance with Article %032 of the IDOT Standard
Specifications.

2.3 MIXES

A. Hot-Mix Asphalt: In accogdanCe, with Article 1030 of the IDOT Standard
Specifications and complyingiwith’the following requirements:

1. Provide mixes with(a“history of satisfactory performance in geographical
area where ProjeCt’is Tocated.

2. Binder Coursel_IL*19.0, N50

3. Surface Course¥’IL-9.5, N50, Mix ‘D’

PART 3 - EXECUTION

3.1 SURFACE PREPARATION

ANEnsure that prepared subgrade is ready to receive paving. Immediately before

placing hot-mix asphalt, remove loose and deleterious material from substrate
surfaces.

B. Tack Coat: Applied in accordance with Article 406.05 of the IDOT Standard
Specifications.

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
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3.2

2. Avoid smearing or staining adjoining surfaces, appurtenances, and
surroundings. Remove spillages and clean affected surfaces.

HOT-MIX ASPHALT PLACEMENT

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike

B.

3.3

A.

off. Place asphalt mix by hand in areas inaccessible to equipment in a manngér
that prevents segregation of mix. Place each course to required grade, ¢ross
section, and thickness when compacted. All placement to be in accordanCe,with
Section 406 of the IDOT Standard Specifications.

1. Place hot-mix asphalt binder course and surface course,tozthiCknesses
indicated. Minimum lift thicknesses in accordance with Ariicley406.06 of the
IDOT Standard Specifications.

2. Place hot-mix asphalt surface course in single lift.

3. Spread mix at a minimum temperature of 250 deg F.

4. Regulate paver machine speed to obtain smooth,;*eontinuous surface free of
pulls and tears in asphalt-paving mat.

Promptly correct surface irregularities in“%pawing course behind paver. Use
suitable hand tools to remove excess{ material forming high spots. Fill
depressions with hot-mix asphalt o prevent segregation of mix; use suitable
hand tools to smooth surface.

JOINTS

Construct joints to ensurg a,continuous bond between adjoining paving sections.
Construct joints free of<depressions, with same texture and smoothness as other
sections of hot-mix~asphalt course. All joints to be in accordance with Article
406.06 of the ID@T Standard Specifications.

1. Clean gentact surfaces and apply tack coat to joints.
2. OffsgtJéngitudinal joints, in successive courses, a minimum of 6 inches.
3. Offset fransverse joints, in successive courses, a minimum of 24 inches.

3.4 COMPACTION

A

General: Begin compaction as soon as placed hot-mix paving will bear roller
weight without excessive displacement. Compact hot-mix paving with hot hand
tampers or with vibratory-plate compactors in areas inaccessible to rollers.

1. Compaction to be in compliance with Article 406.07 of the IDOT Standard
Specifications.
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Protection: After final rolling, do not permit vehicular traffic on pavement until it
has cooled and hardened.

Erect barricades to protect paving from traffic until mixture has cooled enough
not to become marked.

3.5 FIELD QUALITY CONTROL

&

A. All Quality Control is to be the responsibility of the Contractor and sh %

n
accordance with QC/QA method in Article 1030.09 of the IDOT. ard
Specifications.

END OF SECTION 0’
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SECTION 335616

UNDERGROUND FUEL STORAGE TANKS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. This section includes requirements and specifications for the following;

1.
2.

3.

Installation of underground fuel storage tank(s) (UST) and piping, sumps.
Installation of piping, flexible connectors and connectof Yagkets, pumps,
dispensers, accessories, manholes, automatic overfil,prevention system,
observation wells, and all other component parts #easonably incidental to
providing a complete fuel dispensing system.

Installation of underground tank monitoring Systen

B. Excavation, trenching, backfilling and compactign”for fuel storage tanks and
piping: Refer to Division 313000 — Earthwopk

1.

Fuel storage tank inserts and anchorages'to be embedded in concrete.

1.2 RELATED SECTIONS
A. Section 017000 — Executingd Réquirements
B. Section 313000 — Earthwork

1.3 SUBMITTALS

A. Product Data: Submit manufacturer’s product data and installation instructions
for the followinghitems:

1.

9.

©NAOGR N

Tanks and turbine enclosures.

Pipihgtand/or transition sumps.

Rrimary and secondary containment piping.

Elexible connectors and connector jackets when required at vent risers.
Pumps and accessories.

Dispensers and accessories.

Tank accessories.

Manholes.

Automatic overfill prevention system.

10. Observation wells.
11. Manufacturer’s testing and installation data.
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1.4

A.

1.5

A.

12. Island forms.

13. Installer Certificate of Training from tank manufacturer.

14. Monitoring system and related components.

Manufacturer’s Certification: Submit Certification of Installation on form included

at end of this Section, signed and countersigned by Contractor and Fuel Facility
Installer.

QUALITY ASSURANCE

Perform work with installer specializing in underground storage tank ipstaliations
with a minimum of five years successful experience, approved inginderground
storage tank installation by tank manufacturer.

Schedule a pre-installation conference with all subcontractogsiinelude Installer's
on-site Foreman. Coordinate with OWNER'’S Project ManaQer,

C. Licensed or Certified Contractors must be used. Contractors who perform
tank work are required to have a certification’ frem_the International Fire
Code Institute (IFCI). Contractors are requiréd to-carry proof of certification
on site.

REFERENCE STANDARDS

APl 1615 — Installation of Undergrotnd Petroleum Storage Systems; current
edition.

ASTM D 1785 — Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic
Pipe, Schedules 40, 80y, and\120; current edition. (for monitoring wells where
required)

ASTM F 480 — Standard, Specification for Thermoplastic Well Casing Pipe and
Couplings Made in(Stafidard Dimension Rations, Schedule 40 and Schedule 80;
current edition.

California AisResources Board (CARB)

CFR 40,Paxt'60 — Standards of Performance for New Stationary Sources; current
edition.

Inteknational Fire Code Institute (IFCI); current edition.
NFPA 30 — Flammable and Combustible Liquids Code; current edition.

NFPA 30A — Code for Motor Fuel Dispensing Facilities and Repair Garages;
current edition

Petroleum Equipment Institute (PEI)

1. PEI RP100 - Installation of Underground Liquid Storage Systems; current
edition.
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2. PEIRP300 - Installation and Testing of Vapor Recovery Systems at Vehicle
Fueling Site; current edition.

1.6 WARRANTY

A. Provide warranty in accordance with General Conditions and Section 017000 —
Execution and Closeout Requirements.

B. Guarantee tanks against cracking, breakup, and collapse for 30 years from date
of installation.

1.7  MAINTENANCE/OPERATION

A. Deliver three copies of calibration chart and one dipstick, calibrated’in “1/8 inch
increments, for each size of UST to OWNER’S Project Managen

B. Deliver one plug and one extractor wrench to OWNER'S ProjeCt Manager.
1.8 PERMITTING OF TANKS

A. Contractor shall obtain all permits from local envitenmental jurisdiction, including
local and state fire marshal prior to installatiop”ef tahk as required by local and
state code. Fuel design engineer to providestamped plans as required.

PART 2 - PRODUCTS

2.1 GENERAL:

A. The Contractor will furpish “all "specified items as listed in the drawings and
specifications. Contractomwill furnish appurtenant accessories not listed in the
drawings and specifications’as required to complete the entire installation.

B. The Contractor wilt*install all equipment furnished by Owner identified in the
specifications.

C. The Contractor will contact local agency with environmental jurisdiction and Fire
Marshal prief to installation of tank as required by local code.

D. All secondary containment systems shall pass a post-installation test, which
meetSithe approval of the local agencies with jurisdiction.

E. Cantractor shall certify that the installation of the tanks and piping meets the
following conditions below:

1. The installer has been adequately trained as evidenced by a certificate of
training issued by the tank and piping manufacturers.

2. The installer has been certified or licensed by the Contractors State License
Board.
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3. The underground storage tank, any primary piping and any secondary
containment, was installed according to applicable voluntary consensus
standards and any manufacturer’s written installation instructions.

4. All work listed in the manufacturer's installation checklist has been
completed.

5. The installation has been inspected and approved by the local and/or state
agencies, or, if required by the local agencies, inspected and certified by/a
registered professional engineer who has education in and experience/with
underground storage tank system installation.

2.2 ACCEPTABLE MANUFACTURERS

A. Acceptable Tank and Turbine Enclosure Manufacturers: Containment Solutions
Inc. or Xerxes Corporation.

B. Acceptable Piping and Transition Sump Manufacturer:'S/ Bravo System, Inc. or
OPW Fueling Components.

C. Acceptable Piping Manufacturers: NOV Piberglass Systems; Red Thread
[IA or Dualoy L/LCX, or Omega Flex,’c.DoubleTrac.

D. Acceptable Flexible Connector Manufacturers: Hosemaster, Omega Flex, Inc.,
Flex-ing by Franklin Fueling Systems, @PW Fueling Components.

E. Acceptable Submersible Pumps and Leak Detector Manufacturers: Red Jacket
Pumps (Veeder Root), FE Petromoryfaporless Manufacturing, Inc. (leak detector
only).

F. Acceptable Diesel Dispenser”Manufacturers: Gasboy International, Inc. or
Wayne Fueling Systems|\LLE.

G. Acceptable Gasoline Rispenser Manufacturers: Gasboy International, Inc. or
Wayne Fueling Systems LLC.

H. Acceptable Dispensing Hose Manufacturers: Continental Contitech USA,
IRPCO, or Eranklin Fueling Systems

I.  Acceptakle) Nozzle Manufacturers: OPW Fueling Components or Husky
Corposation.

J. Aeceptable Diesel and Gasoline Filter Manufacturer: Central lllinois Mfg. Co.
(Cim-Tek).

K3 Acceptable Hose Swivel Manufacturer: OPW Fueling Components.

L. Acceptable Breakaway Coupling Manufacturers: OPW Fueling Components or
Franklin Fueling Systems.

M. Acceptable Safety Shut-Off Valve Manufacturers: OPW Fueling Components or
Franklin Fueling Systems.

117



N. Acceptable Dispenser Containment System Manufacturers: S. Bravo System,
Inc. (under dispenser containment and new installation entry fittings only), Icon
Containment Solutions (for repair entry boots only).

O. Acceptable Hose Retractor Manufacturer: Universal Valve Company, OPW
Fueling Components, or Franklin Fueling.

P. Acceptable Island Form Manufacturers: OPW Fueling Components or Riverside
Steel Inc.

Q. Acceptable Tank Accessories Manufacturers: OPW Fueling Comperenis,
Universal Valve Co. Inc. (observation well cap only), EMCO Wheaton, Retail
(EVR fill adapter only).

R. Acceptable Manholes Manufacturers: OPW Fueling Compaorents, JFranklin
Fueling Systems (turbine enclosure manhole only).

S. Acceptable Automatic Overfill Prevention System Manufacturers: OPW Fueling
Components or EMCO Wheaton Retail.

T. Monitoring System & Related Components Manyfagturer:_VYeeder-Root.

U. Acceptable Observation Well Manufacturers:)Atlantic Screen & MFG, Inc.,
Environmental Well Products Co., Mono Ffex €o.JInc., or National Well Supplies
Company Inc. Install only where required by lacal code.

V. Acceptable Fuel System Control Consele:"RKM Panel Systems.

W. Acceptable Diesel Exhaust Fluid Storage Manufacturer: Blue1USA (if providing
a stand-alone DEF station)

NOTE: Contractor to confirmthe requirement of CARB approved EVR equipment
with state and local autherities prior to bidding project. OWNER shall request
approved equipment inbiddocuments so equipment installed is compliant.

2.3 UNDERGROUNDNSTORAGE TANKS AND TURBINE ENCLOSURES

A. Fiberglass, Fanks and Turbine Enclosures:

1. Tanks;/UL listed and labeled; in compliance with applicable requirements of
NEPA 30; cylindrical; double wall with watertight turbine enclosure and sump
fleat switch; three 4-inch National Pipe Thread (NPT) fittings located in
manway cover, three 4-inch NPT fittings external to manway and two fittings
for access to interstitial space between walls of tank; hydrostatic monitoring
reservoir with 4-inch NPT fitting, brine solution and reservoir sensor;
polyester resin reinforced with glass fibers; circumferential reinforcing ribs;
deflector/striker plates under all openings with locations clearly identified on
outside of tank.

2. Hold Down Straps: Fiberglass reinforced plastic straps, quantity and location
as recommended by tank manufacturer; furnished by tank manufacturer.
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3. Manways: 22 inch |.D., UL listed gaskets, bolts, and covers.

4. Turbine Enclosure: Flat-sided collection sump designed to contain
submersible pump and collect leaks from double wall product supply piping;
mounted to containment collar to allow for access to tank interior; and FRP
coupling kit for piping penetrations; friction fit lid, sealed turbine enclosure,
(watertight).

5. Sensors: Compatible with Veeder-Root TLS-450Plus UST monitoripg
system.

2.4  PIPING and TRANSITION SUMPS

A. Piping Sumps (For replacement of turbine enclosures only): octagén shape, with
snap-lock lid and vertical o-ring seals to make water-tight. 30-year warranty,
slurry pour channel to join two-piece containment sump, fuelkcompatible resin,
corrosion resistant. Collar mount shall be ordered to, match the tank
manufacturer’s collar. Specify height based on site conditions.

1. Single wall fiberglass piping sump Bravo B423:XX%:S%04, collar-mounted, or
Bravo B483-XX-S-01, tall collar, mountedsbyAankmanufacturer.

2. Double wall fiberglass piping sump Brayo B423-XX-D-01, collar mounted, or
Bravo B483-XX-D-01, tall collar, mounted bytank manufacturer
(Double-walled sumps only where requited by code).

B. Transition Sumps

1. Flat-sided fiberglass sgmp; 27%inch riser designed to contain piping and
fittings, and to collect leaks¥tom double wall product supply piping

a. Single-Wall FRPwith access at grade:

1) Planter-stylessump Bravo B-501-S-200 for one 2 fitting, B-501-S-220
for two 2, fittings, B-501-S-222 for three 2” fittings, B-503-S-22220 for
four 2” fittings or B503-S-22222 for five 2” fittings. Specify number of
fittings.

2) QPWPSTF-4630 or OPW PFTS-4630 (for deep bury), with FRP sump
Height Extenders (DFSE-4612) if needed

b. “Dauble-Wall FRP with access at grade:

1) Planter-style sump Bravo B-501-D-200 for one 2” fitting, B-501-D-220
for two 27 fittings, B-501-D-222 for three 2” fittings, B-503-D-22220 for
four 2”7 fittings or B503-D-22222 for five 2” fittings. Specify number of
fittings.

(Double-walled sumps only where required by code).
2. Commercial two-piece FRP sump with 10” high 32” diameter riser with Snap-
Lock lid, 2" deep pour-in-place channel at top, height adjustable in field or
order to fit needs, for underground transitions, typical sizes are:

a. Single-Wall, flat-sided, two-piece, fiberglass transition sump Bravo B833-
S36-01 (3'x3'x3’), B833-S48-01 (4'x4'x4’) or B855-S60-01 (5'x5'%x5’)
119



b. Double-Wall, flat sided, two-piece, fiberglass transition sump Bravo B833-
D36-01 (3'x3'x3’), B833-D48-01 (4'x4'x4’) or B855-D60-01 (5'x5'x5’)
(Double-walled sumps only where required by code).

2.5 TANK ANCHOR MATERIALS
A. Cable Clamps and Thimbles and Turnbuckles: Galvanized steel.

2.6 UNDERGROUND PIPING

A. Primary Pipe: UL listed and labeled for flammable liquid, underground; Fiberglass
reinforced with threaded adapters and bonded fittings or 316L eerrugated
stainless steel mechanically fastened, stainless steel adapters and fittings that
fasten to primary and secondary piping.

B. Secondary Containment Pipe: UL listed and labeled fomflammable liquid,
underground; Fiberglass reinforced outer wall of double wall piping system by
primary pipe manufacturer; next size larger pipe fromyprimary pipe; two-piece
flanged fittings adhered and bolted or EFEP (Ethylene/Fluorinated Ethylene
Propylene) permeation resistant barrier with npohmetallic Nylon 12 outer jacket
that covers stainless steel primary piping leaving,a‘small interstitial space.

C. Test Reducer: Rigid; part of stainless steelpiping connector fitting, entry fitting;
fitted with air valve stem; specifically deSigned/to seal off secondary containment
piping during testing.

D. Riser Pipe:

1. Four Inch Piping for Fille Vent/\Vapor Recovery, and Automatic Tank Gauge
Fittings: Schedule 40, black.steel pipe.

2. Four Inch Piping for Monitaring Reservoir: Schedule 40 PVC pipe.
3. Aboveground Vent and*Vent Support Piping: Schedule 40 galvanized steel
pipe.

2.7 COATINGS

A. Dielectric Ceating: Coal tar epoxy, polyurethane or polyester resin or 10-mil thick
tape, double wrapped or rubberized spray undercoating.

2.8 FLEXIBLE CONNECTORS

A%, Connector: One and one half (1-1/2) or two inches |.D.; UL listed and labeled;
one-piece, stainless steel hose, stainless steel wire outer braid; one and one half
or two-inch non-re-attachable stainless steel end fittings.

B. Connector Jackets: Rated for compatibility with gasoline and fuels, resistance to
permeability of gasoline and fuels, nylon velcro seal, meets UL-224, and includes
boot glue and donut seal.
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29

PUMPS AND ACCESSORIES

A. Pump: UL listed and labeled; submersible; 2 hp, single phase, 60 hertz, 208-230

B.

volt.

Leak Detector: UL listed and labeled; automatic line (piping) leak detection by
restricting or shutting off the flow of product through piping; product (thermal)
contraction compensating, piston type; capable of detecting leaks of 3 gph at 10
psi line pressure within one hour.

2.10 DISPENSERS AND ACCESSORIES
A. Diesel Dispenser: Rain-tight enclosure; dual sided, 1”7 LCD electronic/display;

999999 gallon electronic accumulative totalizer; four-piston CFTameter atcurate
at any delivery and pressure; electric reset; one inch, dual-stagéegléctric solenoid
valve located inside the cabinet and on the discharge sidef the meter; internal
one inch satellite port; integral junction box for field coanections; product inlet
must be centered to facilitate easy retrofit; side load Wgzzle position one inch
diameter by five feet long, UL listed hardwall,ho§e“section with a one inch
breakaway coupling installed approximatelyNone foot from a one inch UL
approved automatic nozzle with a hold open clip.\DPispenser must be capable of
and set at 17 GPM flow rate at the nozzle WL YiSted and labeled. Must include
pulse output interface option.

1. Gasboy Atlas Series 9853KX or'\Wayne Select Series 3/G7227D/GJKMR or
equivalent

Gasoline Dispenser singledhose”. Rain-tight enclosure; dual sided, 1” LCD
electronic display; 999999 gallon electronic accumulative totalizer; four-piston
CFT meter accurate at anyjdelivery and pressure, electric reset; one inch, dual-
stage electric solenoid¥alve located inside the cabinet and on the discharge side
of the meter; integfalyjunction box for field connections; 10 micron internal spin-
on filter; product’inlet'must be centered to facilitate easy retrofit; side load nozzle
position % inch diegmeter by five feet long, UL listed hardwall hose section with a
% inch breakKaway coupling installed approximately one foot from a % inch UL
approved automatic nozzle with a hold open clip; dispenser must be capable of
and set at"10 GPM flow rate at the nozzle; UL listed and labeled. Must include
pulse qutput interface option.

TNASingle hose: Gasboy Atlas Series 9853KX or Wayne Select Series
3/G7201D/2GJK or equivalent

Nozzles: Aluminum body, automatic shut-off; replaceable spout, with hold open
clip, UL listed and labeled.

1. Diesel: 1-3/16 inches o.d., OPW 7HB-0100 or Husky VIIIS 177610-03.
2. Gasoline: 13/16 inch o.d., OPW 11BP-0400 or Husky XS 159559-04.
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Diesel Filter: Capable of 17-gpm flow; 10-micron, microglass filter; spin-on type.
Gasoline Filter: 10-micron, microglass filter; spin-on type.

Hose Swivel: 45 degree design; OPW 45-5060 (3/4 inch x 3/4 inch) for unleaded
gasoline, OPW 45-5075 (1 inch x 1 inch) for diesel; UL listed and labeled.

. Breakaway Coupling: Field repairable type; Coupling separation at 200-350
pounds maximum pulling force; integral, flow preventing, seals or valves
activated upon coupling separation; UL listed and labeled, retains UL listing aftés
separation and reassembly.

1. OPW Fueling Components: 66V-0300 for unleaded, 66V-1300 fordiesel.
2. Franklin Fueling Systems: 697-137-01 for unleaded, 797-133-01%or diesel.
Safety Shut-Off Valve: Location of shear section of valve per‘manufacturer’s
instructions.

1. OPW Fueling Components: 10 Series

2. Franklin Fueling Systems 662 series

Dispenser Containment System: One piece @ll“fibergtass dispenser sump
specifically designed to detect and contain” a\dispenser leak, and sized for
dispenser manufacturer and model; sdpplied mvith fittings for secondarily

contained product piping, and Leighton O’Bfien,Dri-Sump Vapor Stimulator Tube
(VST), with electrical offset system.

a. Bravo B1210-S30-VST for Wayne'Select Series master diesel dispensers and
diesel/gasoline remote dispensers.

Bravo B8220-S30-VST for Wayn€ Select diesel satellite dispensers.
Brave B1670-S30-VST fomall"Gasboy Atlas dispensers.

Bravo B9210-S36-VST¥or all Wayne Select deep burial applications.
Bravo B9670-S36:\/ST=for all Gasboy Atlas deep bury applications
Bravo B8670-D30-VVST Double-Walled for Gasboy Atlas dispensers

Bravo B8210-D30-VST Double-Walled for Wayne Select dispensers.
(Double -walled stmps only where required by code)

@ o Ao o

Island Fokms: stainless steel island forms, half-circle radius, straight.
1. 4X10’ stainless steel island form:
a. OPW 6013SS-SFHCW4L10,
b. Riverside island form W4’, H13”, L10’, Radius full
2. 4'x14’ stainless steel island form:
a. OPW 6013SS-SFHCW4L14
b. Riverside island form W4’, H13”, L14’, Radius full
3. 4'x25’ stainless steel island form:
a. OPW 6013SS-SFHCW4L25,
b. Riverside island form W4’, H13”, L25’, Radius full
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Hose Retractor: Cast iron head, stainless steel cable installed on 2” schedule 40
steel pipe, height varies, anchored in concrete minimum 18”, no surface
mounting.

1. Universal Valve Company 870-HB100.

2. Franklin Fueling- HRTRVR

2.11 ACCESSORIES

A.

Cap (for fill assembly): Non-EVR: OPW 634TT-4000; corrosion resistant, Duratuff
body; buna-n gasket; hole for padlock or EVR: OPW 634 TT-7085EVR;"eorrosion
resistant body; four inches; toggle lever type; top seal, buna-n gasket;/hole for
padlock.

Cap (for vent/vapor recovery assembly): OPW 1711T-7085EVR; corrosion
resistant body; three inches; toggle lever type; top seal, buna-n gasket; hole for
padlock.

Cap (for diesel vent piping at island): OPW 23-0Q33s{twe.inehes; aluminum body;
40 mesh brass screen; open type; vapors direGtedwpward; set screw installation
to vent riser pipe.

Cap (for gasoline vent piping at island):Nop-EVVR: OPW 623V-2203; two inches;
Duratuff body; pressure/vacuum settingN—"2.5" — 6” water column pressure
settings and -6” - -10” water column{vacuum settings are factory preset and
tested; set screw installation to ventriserpipe; gasketed. EVR: OPW 723V-2203.

Cap (for observation well): Universal1300-40; Blue PVC casing-injection molded
corrosion proof plastic bodyBufa-N seal; designed for four inches slotted PVC
well pipe in accordance with API-RP-1615; seals water and vapor tight; lockable.

Adapter (for vent/vapor “vecovery assembly): Non-EVR: OPW 1611AV-1605;
clear anodized aluminum; poppeted. or EVR: OPW 61VSA-1020-EVR; bronze;
swivel.

Adapter (for_fill assembly): Non-EVR: OPW 633T; corrosion resistant body or
EVR: OPWB1SALP-1020-EVR; Bronze; swivel or EMCO Wheaton A0089-001;
Alumintin

Exteattor Fitting (for gasoline vent/vapor recovery assembly): OPW 233-4422;
cestuiren body with Duragard coating; four inch by two inch by two inch with four
inchés top and tank connection threads and two inches outlet threads.

Extractor Fitting (for diesel vent assembly): OPW 233-4420; cast iron body with
Duragard coating; four inch x two inch with four inches top and tank connection
threads, and two inches outlet thread.

Fiberglass Entry Fittings: Bravo FRP fittings with dual secondary test ports (For
new installations only). Test ports shall be located between the 6 and 9 o’clock
position. Entry Fittings to be installed perpendicular to the sump walls.
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10.

F-07-S-0-F: 3/4 inch galvanized conduit penetration into piping/dispenser
sump.

F-10S-0-F: one inch galvanized conduit penetration into piping/dispenser
sump.

F-32-T-F: three inch over two inch fiberglass piping penetration into
piping/dispenser sump.

F-43-T-F:  four inch over three inch fiberglass piping penetration into
piping/dispenser sump.

F-32U-T-F: two inch LCX Coaxial fiberglass piping penetrationyinto
piping/dispenser sump.

F-43U-T-F: three inch LCX Coaxial fiberglass piping pedqetration into
piping/dispenser sump.

F-15-OFLX-CR5: DoubleTrac 1-1/2” Pipe pipings~peénetration into
piping/dispenser sump.

F-20-OFLX-CR5: DoubleTrac 2" Pipe piging,. penetration into
piping/dispenser sump.

F-15-OFLX-D-CR5: DoubleTrac 1-1/2” Pipe’piping penetration into double
walled piping/dispenser sump.

F-20-OFLX-D-CR5: DoubleTrac 2” Ripe.piping penetration into double
walled piping/dispenser sump.

212 MANHOLES

A. Filland Vent/Vapor Recovery Manhole: double-wall spill container (manhole) with
aluminum cover and cast ironbody ring; polyethylene bellows and skirt, visual
interstitial float gauge, elestronic interstitial sensor gauge, and drain valve.

1.

OPW Fuel Components: five gallon EDGE Series 1SC-3112D with sealable
cover, interstitjal fleat gauge and drain valve or five gallon EDGE series 1SC-
3132D with#sealable cover, electronic interstitial sensor gauge and drain
valve or 15'gallon EDGE series 1SC-31512D with sealable cover, interstitial
float galige and drain valve or 15 gallon EDGE series 1SC-31532D with
séalable=cover, electronic interstitial sensor gauge and drain valve and EVR
requiged OPW 61JSK-44CB Jack Screw and OPW FSA-400 face seal
adaptor.

B. Automatic Tank Gauge, Monitoring Reservoir and Grounding Rod Manhole:
OPW 104A-1800; steel diamond plate cover and steel skirt, cast iron body ring.

C,)) Turbine Enclosure or Piping Sump Manhole: OPW 39CD-RL10 or Franklin
Fueling System 781-433-12; FRC cover; steel skirt with stainless steel 1/2 inch
hex bolts; 36 inches inside diameter.

D. Observation Well Manhole: Universal Valve Co. 98MW-1212; cast iron cover and
body with steel skirt; white cover marked with black triangle per API specifications
for well symbol; “Observation Well” to be stenciled on lid with black lettering.
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2.13 AUTOMATIC OVERFILL PREVENTION VALVE

A. CARB-approved OPW 71SO-T; aluminum drop tube (OPW 61FT-3012) with
integral vapor tight, testable 2-stage automatic overfill prevention valve designed
to close at 95% full or CARB-approved Emco Wheaton A1100; testable 2-stage
automatic overfill prevention valve designed to close at 95% full.

2.14 MONITORING SYSTEM

A. System Description: TLS-450PIlus fuel UST monitoring system with=igventory
monitoring, in-tank leak detection and interstitial leak sensing for\interstitial
spaces of double wall tank and piping sump.

B. System Components:
1. TLS 450PIlus Console with integral printer and software (333545-001).
2. Sensor/probe module (332812-003).
3. Input/output interface module (332813-001)s
4. Magnetostrictive Plus digital sensing probe appropriate for diameter tank
(form number 846390), with probe riseér cap and ring kit (312020-952). For

EVR sites only use OPW 62M Monitor Probe Cap with FSA-400A under each
probe cap.

5. Tank and dispenser sump sensorynon-discriminating (form number 794380-
208).

Phase-two gasoline prgbe jnstaltation kit (886100-000).

Diesel probe installation'kit (846400-001).

Dual float hydrostatic tank sensor (form number 794380-303).

Dispenser sump sensor if underground piping and remote dispensers are

existing (non-discriminating, stand-alone, form number 847990-001). ONLY
IF REQUIRED.

10. Low VoltagesDispenser Interface Module (LVDIM) (note: only applies for
sites requiring BIR on mechanical dispensers, which are still under
magufacturer’s warranty.)
as, New TLS-450Plus: (333581-001).

Note: When installing new electronic dispensers with a TLS-450Plus, install data
witing from dispensers and spool in wireway, for future BIR connection.

© 0o N

C) Provide “system start-up” as described in manufacturer’s Technical Manual for
System Start-Up and Operating Instructions. Include general programing
parameters as follows: 1” water warning, 2” water alarm, 90% ullage (instead of
100% ullage), 90% and 95% high product level alarms. Also, password protect
console settings access. OWNER’S project manager to provide password.
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2.15

OBSERVATION WELLS

A.

Slotted Well Screen: ASTM D 1785 or F 480 polyvinyl chloride (PVC); schedule
40; four inches nominal diameter; PVC internal slip plug fastened in place with
stainless steel or PVC pop rivets at bottom; internal expansion plug at top; slotted
section of well to intercept the water table.

Internal expansion plug; lockable cap for observation well (OWNER’S to supply
lock) with CH Hanson one inch x three inch stainless steel tag attached with wire’
Tag to have “Observation Well” engraved on it.

Compliance wells shall be installed within backfill at each corner ‘of UST
excavation, within 10 feet of each dispenser sump, within 25 feet ofanyjpoint of
piping run, and within 10 feet of any piping bend or change of dire€tion?

The well screen shall extend at least two feet above the static groundwater table,
five feet below the annual low water level, one foot below thé bettom of the tank,
and no less than two feet below the ground surface.

2.16 BEDDING AND BACKFILL MATERIAL

A. Pea Gravel: As specified in Section 313000 — Easthwork.
B.

Stone Crushing’s: As specified in Sectign 313000 — Earthwork.

2.17 FUEL POWER CONTROL SYSTEM

A.

The Contractor is responsible for, mounting and wiring a pre-manufactured fuel
power control unit by PKM Rangl System (732-238-6760). The Saginaw NEMA
4 ANSI 61 gray fuel control éngclosure houses the following components:

1. 2-pole circuit breakgr(s), for fuel control unit and pump(s) — Square D 860-
MG17444

2. Control relay(g)with 4 DPT contacts 6A, 110-120VAC coil - IDEC RU4S-C-
A110

3. Time delay relay(s) with delay range from 1 second to 10 hours, 120VAC
DPDT YAJC 339B-200-Q2X

4. Surge suppressor inline 120 V AC 2.5 amp — ASCO 1C + 102

5. (Full voltage motor starter NEMA size 0, non-reversing 18A 2HP 2-pole, 120V
AC, 60Hz. Coil — Square D 8536-SB01V02S

6. Lighting contactor 2-pole 30A 120V AC, 60Hz. Coil — Square D
8903L020V02

7. Terminal block 600V, 32A — Weidmuller WDU4
Ground Bar - PKM

9. Non-illuminated emergency stop push button, NEMA 4/13 30mm, Red 1 NC
— AB 800T-FXT6D4

®
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B.

10. Green pilot light — Standard, NEMA 4/13 30.5mm, 120VAC XFMR, Plastic
lens — AB 800T-P16G

11. llluminated push button, momentary, NEMA 13, 30.5mm Extended, Red 1
NC, 120 AC XFMR — AB 800T-PB16RD2X

12. Selector switch, 2-position, maintained, 30 mm, black knob, white insert, 1
normally open, contact block, NEMA 4/13 AB 800T-H2D1

13. Offload pump E-stop contactor — Telemecanique LC1D12G7

After fuel power control enclosure is mounted wire per PKM-provided wifing
schematic and test system components to verify proper wiring.

2.18 DIESEL EXHAUST FLUID (DEF) STORAGE

A.

Storage of DEF shall be in an insulated control building with heatAyitiphinged roof
with pneumatic lifts, HDPE primary tank with manway, built in, dispenser with 15’
hose and retractable reel with magnetic nozzle, swivel-bfeakaway with spare
magnetic collar, overfill protection, stainless steel fill4port "with 2” dry-break
coupler, atmospheric vent with protective screen, stainlessysteel piping, 1/2 HP
submersible DEF pump, leak-proof fittings, audible ‘alarm, conforms to I1SO
22241-3,4 standards and has pre-wired electriedl*eomponents per NEC, NFPA
70 that meet UL-508A and CSA C22.2 stan@ards, 30 amp service required, single
phase, 110V, 60 Hz, 1.1kW.

The installation of a DEF storage unit shalhbe determined by OWNER’S Project
Manager, and shall be sized according,to the diesel throughput of the facility:

1. Blue1USA COMS500 - 500 gallen commercial Mini-Bulk (44”x107”x88.5"H)
Unit shall be installed in nonzhagaprdous area, outside of Class 1, Div. 2 zone.
Unit shall be installed on existing pavement or island with no underground piping.

PART 3 - EXECUTION

3.1

A.

HANDLING OF (JNDERGROUND STORAGE TANKS (UST):

The Contraetor is responsible for off-loading the tank(s) from the delivery vehicle.
A cranefor backhoe of sufficient lifting capacity must be used. Actual weights
shalldbe verified with manufacturer prior to submitting a bid.

Lifting”and Moving: When lifting or moving a UST always use properly sized
equipment and lift by lifting lug(s). On large tanks, greater than eight feet in
diameter, identify lifting lug orientation and use appropriate method to lift the tank.
When lifting with multiple lifting lugs ensure the lifting angle is no more than 60
degrees between lifting lugs. Never roll or use cables or chains around tank. Set
on smooth ground, free of rocks and foreign objects in staging area.

Exception: Tank can be rolled up to 90 degrees on smooth clean surface when
performing the “pre-installation” pressure test.
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3.2

D. Chocking: Tanks are to be chocked in accordance with manufacturer’s

recommendation until ready for installation. If windy conditions exist or are
expected, anchor tanks using minimum 1/2 inch nylon or hemp rope over each
tank and secure to stakes of adequate size to prevent movement of the tanks.

Openings: All tanks are shipped with dust covers in each opening. Dust covers
are to remain in each opening until ready for the pre-installation pressure test.
All tanks must have either a dust cap in place or a five psi pressure relief valy@
in place at all times.

Damage:

1. Inspect all tanks carefully for signs of damage upon receipt and,prier to off-
loading from the delivery truck. Note any damage onaftheNéhipping
documents and notify the Owner's Project Manager. Cogtact the tank
manufacturer for additional information.

2. If tank is damaged, do not attempt repairs or off-loading./ Owner’s Project
Manager is to be notified and will determine the codrse of&ction that will be
followed.

3. Contractor is responsible for verifying thataaeuury-gauge on secondary tank
wall maintains a constant reading. Dag not/attempt repairs or off-loading.

INSTALLATION QUALITY CONTROL.:

Take internal diameter measurements,at/ the fill and remote pump openings on
tanks. The Contractor, withessediby the Owner’s inspector, is responsible for
making and recording these/meaSurements on a form provided by the Contractor.
Take the first set of measurements prior to placing any backfill around the tank.
The second set of measurements is to be taken when the backfill has reached
subgrade (prior to pouring the concrete slab).

The Contractor is tosstop/work if the difference between any two sets of readings
is greater than 3/4 Ach, or as listed from the manufacturer’'s maximum allowable
deflection. Notify the Owner’s inspector, who will determine the course of action.
Contact theAank manufacturer for further guidance.

Pre-Installation Testing: All tanks must be tested for leaks prior to installation.
Use the visual air/soap test.

. \istalLAir/Soap Test:

1.%Warm weather soap solution - five gallons of water with eight ounces of
household dishwashing detergent.

2. Freezing conditions soap solution - substitute one gallon of automotive
windshield washer solution for one gallon of water.

3. Cover all fittings with soap solution.
4. Carefully inspect for leaks as indicated by bubbles.
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3.3

3.4

3.5

A.

OUTER WALL TEST FOR HYDROSTATICALLY MONITORED DOUBLE WALL
TANKS:

Remove the four-inch plug from the reservoir fitting. Inspect for monitoring
tracing fluid. If reservoir is empty, call tank manufacturer immediately.

Closely inspect outer wall for any trace of colored monitoring tracer fluid. If leak
is found, cease installation and alert OWNER’S Project Manager. Contact tank
manufacturer immediately to schedule a repair.

Tighten all fitting plugs to the annular space and reservoir to avoid spilling
monitoring fluid.

Inspect tank bottom by lifting tank. After inspection of tank bottomgtreplace tank
on bumper pads.

Connect air compressor line to primary tank fitting. Use a pressdre relief valve
set to five psi. Pressurize tank to five psi maximum™per manufacturer’s
installation instructions. Monitor pressure for 30 minutés for'€Sl tanks or one
hour for Xerxes tanks. Any loss in pressure from initialt€ading may indicate a
leak.

Apply a soapy water solution to all fittings and™“manways. Check for leaks as
indicated by bubbles. If bubbles are presenftighten the plugs or bolts and retest.

INNER WALL TEST FOR HYDROSTATICALLY MONITORED DOUBLE WALL

TANKS

Release pressure from primary/ank:
Remove primary tank fitting phug.

Look inside for any accumulation of monitoring tracer fluid. If a colored fluid is
found, call tank manufacturer immediately.

Replace and tighteritting plug.
Loosen plug to vent annular space.

INSTALLATION

Perform excavation, filter fabric placement, trenching, backfilling and compaction
inlaceordance with Division 31. Notify OWNER'’S Project Manager in advance of
wheén backfilling is to take place.

Fabricate deadmen (or hold down slab) in accordance with tank manufacturers
installation instructions.

Pump water out of the tank pit if required. Keep water out of the tank pit until
tanks have been set, tied down, ballasted, and backfilled.

Set tanks on prepared bed with tanks level.
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Install tanks, turbine enclosures, piping sumps, piping, flexible connectors, and
connector jackets, pumps, dispensers, accessories, manholes, automatic overfill
prevention system, monitoring system, and observation wells in accordance with
manufacturer’s installation instructions and the recommendations of PEI RP100.

Lay deadmen along each side of tank, parallel to tank.

Position tank manufacturer supplied anchor straps per manufacturer’s installation
instructions.

Fasten galvanized turnbuckles through deadman anchor and through the end
point of the hold down strap.

Make sure each deadman section has at least two anchor points. Jhesahk must
not overshadow the deadman anchor.

Connect all straps with turnbuckles then tighten uniformly=with/ other straps.
Straps should be snug but cause no tank deflections.

Coat or wrap all exposed metallic hold down anghors, turnbuckles, and
accessories with dielectric coating having a minimam,dry/film thickness of 10
mils, prior to backfilling.

Ballast tanks with water to at least 1/24ull{immediately after completion of
backfilling (Protect water from freezing),

1. Only the primary (inner) tank shall.be,used when ballasting the tank. The
tank may be ballasted after the backfill is even with the top of the tank and
post-installation testing has bgen successfully completed. Only under wet-
hole conditions, as deseribed, itr the installation manual, should ballast be
added before the backfilk isweven with the top of the tank. When filling the
tank, make sure thetank i$properly vented. The vent must be large enough
to allow the displacéd air to escape.

2. Provide materials and labor to ballast underground storage tanks with water,
as required. Eellow underground storage tank manufacturer’'s installation
instructiong “fer,"proper ballast procedure. Do not ballast underground
storage_tanks*with product.

3. QWNER Will not provide fuel as ballast.

4. Contractor is responsible for complete removal and disposal of ballast from
tagks.

. De not install submersible pumps until all water is removed from the tanks.

.NVenting: Vent the primary tank as shown on the drawings and as required to
conform to all Federal, State, and Local regulations.

Interstitial Monitor: An electronic hydrostatic sensor shall be provided to monitor
the interstitial wet space as specified in the equipment list section of this
specification.

Installing the Turbine Enclosure and Piping Sump:
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1. The Turbine Enclosure and Piping Sump must be watertight to prevent liquid
ingress or egress. Sand and clean all joint areas and apply adhesive to tank
collar and turbine containment sump. Install as shown on plans.

2. Securely plug all unused tank openings with screw type galvanized steel
plugs. Unused openings outside the Turbine Enclosure and Piping Sump
must have a fiberglass hat cap epoxy glued over the plug to provide a
secondary type containment and seal.

3. Cut all openings through the Turbine Enclosure and Piping Sump and instaill
fiberglass entry boot type fittings for all lines (product and electrical cenduit).
All entry fittings to be installed perpendicular to the Turbine Enclosure’ and
Piping Sump walls.

4. Liquid sensing probes shall be installed in each sump whereMuelymay be
present.

5. Double wall piping must have drainage openings thatidrain into the sump
area and test ports to verify piping integrity.

. Hydrostatic Water Test: Test joint seal between the gallarand turbine enclosure
and all field mounted fittings by filling sump,with” Water above all penetration
fittings. Mark level in sump with grease pencifandyinspect outside of sump for
leaks at penetration fittings and collar gluéYoint, /Maintain water in sump for 24
hours.

Installing the Spill Container: The,spill ‘eontainer at the fill and vent/vapor
recovery must be liquid tight. Test all\spill containers by filling with water for a
minimum of one hour. There should not be a drop in the water level during this
test. Do not drain water into(the tank. Paint all fill lids per the American Petroleum
Institute (API) standard fill port color codes and symbols.

Installing the Dispensefr ‘€ontainment System: The dispenser containment
system must be liquid>tight. After completion of both the primary piping and
secondary containpientpiping and prior to backfilling the piping, test all dispenser
containment systems’ by filling with water for a minimum of one hour. There
should not be a'dtop in the water level during the test.

Install fiberglass pipe for underground piping, except install black steel pipe for
four inCR riser piping from tank(s), four inch schedule 40 PVC for monitoring
resemQir riser(s). Coat exposed steel pipe with dielectric coating.

1¢ Nnstall fiberglass secondary containment pipe for product supply piping, so
product releases from primary pipe will drain to piping sump.

2. Slope underground piping minimum 1/8 inch per foot down to tank or piping
sump, as applicable.

3. Install test boot(s), tee(s), and/or elbow(s), and riser pipe in dispenser sump.
4. Install Flexible Connectors:

a. In product piping for connection to submersible pump, and at dispenser
containment box.
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3.6

u.

V.

5. Place a minimum of six inches backfill material around piping.

Install galvanized steel pipe for aboveground vent riser and vent support piping.
Install the flexible connector and connector jacket prior to changing from FRP
pipe to the galvanized steel pipe.

When directed by the OWNER'S Project Manager remove water from the tank(s)
so that no more than 1/2 inch remains on the bottom. The OWNER’S Project
Manager will arrange and pay for product to fill tank(s).

Install submersible pumps after product has been added to tank. Do not ppgrate
submersible pumps without leak detectors installed and operating.

Route electrical conduit away from piping. Ensure minimum six inchés\clearance
between conduit and piping.

Identify probe and sensor locations at monitoring system congole. Tag probes
and sensors with numbers corresponding to those on consOle.

Install fuel dispensing systems free of leaks.

FIELD QUALITY CONTROL

Contractor Furnished Testing:

1. Prior to tank installation, tighten all fittings 'and pneumatically test to five psi
pressure in accordance with maqufacturrer’s installation instructions.

2. Measure, record, and compare the' interior vertical tank diameter before
backfilling and after backfill iS\brought up to subgrade to verify the tank
backfill support.

a. Re-certify and#ge-install tanks with vertical deflections in excess of
maximum allowable, deflections published by tank manufacturer, at no
cost to Owner:;

3. After backfillingeafid 24 hours after ballasting tanks with water, perform a
hydrostatic_“monitor precision tank test in accordance with the tank
manufacturées hydrostatic testing instructions; record liquid levels.
Hydrostatically monitor the tank daily until after the paving has been placed.

4. After completion of primary piping and prior to completion of secondary
econtainment piping on the product supply piping, test primary piping to 50
psl in accordance with manufacturer’s installation instructions. Notify the
OWNER'’S Project Manager in advance of when such test is to take place.
a. After testing, reduce pressure to 25 psi and monitor piping daily until after

the paving is placed, to ensure 25 psi pressure is maintained.

5. After completion of both primary and secondary containment piping and prior
to backfilling the piping, test the secondary containment piping to 10 psi in
accordance with the manufacturer’s installation instructions. Notify the
OWNER'’S Project Manager in advance of when such test is to take place.
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a. After testing, reduce pressure to 5 psi and monitor piping daily until after
the paving is placed to ensure 5 psi pressure is maintained.

b. After paving has been placed, move test reducer in piping sump to an
open position.

6. . Perform any other tests required by the local regulatory authority.
B. Owner Furnished Testing:

1. After paving has been placed over underground fuel storage tanks, pi i@
and connectors, and water has been removed from the tank, the nggll

engage a precision tank and line tester to test for leaks.
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FUEL FACILITY
CERTIFICATION OF INSTALLATION

Fuel Facility Installer (FFI) and General Contractor (GC) shall complete this certification
by checking and initialing beside true statements and items completed.
statements or items not checked and initialed in the space provided. Identify explanations
with corresponding numbers. Use back side if additional space needed. Sign and date
the completed certification.

Check:
1. O

O
3. O
4. O
5. O
6. O
7. O
8. O
9. O
100 ©
™, O
12. O
13. O

Fuel Facility installed in accordance with PEI RP100 —
Recommended Practices for Installation of Underground Liguid
Storage Systems.

Fuel Facility installed in accordance with Contract Décuments.

Installer has been certified by the tank manufactérerand
documentation of certification is attached.

Installer has been certified by the piping manufacturer and
documentation of certification is attaehed.

Installer has been certified or licehs€@\by the applicable State UST
Program Office or other state authotity and documentation of
certification or licensing is attached.

Fuel Facility installed in agcokdance with product manufacturer’s
installation instructions,

All work listed in tank'mahufacturer’s installation checklist has been
completed, checklist has been filled-out, and copy of checklist is
attached.

All work listéd\in"piping manufacturer’s installation checklist has been
complet&d; checklist has been filled-out, and copy of checklist is
attaghed.

Reinfor€ed concrete, deadman anchor, hold-down slab installed, and
tank' anchored with fiberglass anchor straps. Steel turnbuckles,
cable clamps, and other anchoring accessories coated with dielectric
coating.

Excavation sides and bottom lined with filter fabric.

Observation wells installed with bottom of pipes two feet below
bottom of tank.

Tank installed level.

Four inch steel riser pipes coated with dielectric coating.
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Check:
14. O
15. O
16. O
17. O
18. O
19. O
20. O
21. O
22. O
23. O
24. O
25. O
26. O
27. O
28. O
29. O
30. O

Piping sump connected to tank manway with steel interface ring,
allowing future tank entry.

Compressible foam board installed on top of piping sump.

Extractor fitting installed.

Overfill prevention valve installed in product fill pipe, set to shut off,
flow into the tank when tank is 95% full.

Spill container installed on product fill and vapor recovery riser
Dispenser containment system installed under each dispénser.

Safety shut-off valve installed under dispenser, with the location of
the shear section of valve installed per manufacturersinstructions.

Underground piping sloped minimum 1/8 ingh per{eot down to tank
or piping sump, as applicable.

Flexible connectors installed in product piping for connection to
submersible pump, and at the dispenserteentainment box.

Flexible connectors installed in vent,piping at the vent riser, and in
vapor recovery piping at extractor fitting and dispenser containment
system.

Connector jackets ingtalledhon underground flexible connectors.

Top of manhole grades set for drainage away from covers.
Submersible pump’installed with automatic line leak detector.

Dispensers installed with the proper hose length, breakaway
couplingyhase swivel, and automatic nozzle with a hold-open device.

Propeék filters installed on each diesel dispenser.
Rue) Facility installed free of leaks and verified with precision test.

Monitoring system installed and functioning, including:
O Piping sump sensor.

O Test ports in rigid entry boots are located between the 6 and 9
o’clock position.

O Hydrostatic tank monitor.
O In-tank probe.
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Initial:
Check: FFl GC
O Console and printer.

Dispenser timer relay installed in PKM console and verified to stop G‘Q_

31. O flow of product after dispenser for: 3 minutes (for gas) 5 minutes (for
diesel) 8 minutes (for off-road diesel). O
32 [ Leak detection shutdown relay installed in PKM interrupts powe

pump if sump or interstitial sensors detect product or monitori
console loses power. 6’

IN WITNESS WHEREOF, % 2

We set our hands this day of éx .
[ 2 r

AQ
0'4,

Title: g&
For Fuel Facility Instal%’

<
-

Title: :
@neral Contractor

S

END OF SECTION
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v
QUALIFICATION FORM
FOUR RIVERS SANITATION AUTHORITY
REQUEST FOR PROPOSALS 24-401
UNDERGROUND STORAGE TANK REMOVAL AND REPLACEMENT

Failure to complete this form will result in disqualification of Vendor’s bid or
proposal.

Each respondent proposing to perform UST REMOVAL AND REPLACEMEN s must
complete the following information. If the Authority believes a respondent’s information is
unsatisfactory, the Authority may reject their proposal without further consideration. The
Authority's decision in such an event is final, and the Authority's procurement precedures
include no method of appeal.

1. Company Name & Ownership

How long has the proposer been in business under the current company hame and primary
ownership?
# of years:

2. Years of Experience

The Authority requires proposers to have, a_migimium of five (5) years’ experience
performing UST REMOVAL AND REPLACEMENT.

# of years of experience:

Please describe your experience:

3. References

Provide the following information regarding three (3) customers for which the respondent
hag  provided a similar type of construction. Please be sure to provide current contact
information.?

! References provided may be contacted by the Authority to be used in evaluation.
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Reference #1

Organization Name

Street Address

City, State, Zip

Dates of Service

From:

To:

Contact Person

Phone

3
@,

Email

%

Reference #2

T

Organization Name

Street Address

City, State, Zip

Dates of Service

From:

Contact Person

Phone

Email

Reference #3

Organization Name

Street Address

City, State, Zip

Dates of Service

To:

Contact Person

Phone

QJ.LJ’

Email
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4. Subcontractor List
Provide a list of subcontractors who will perform work under this contract. Cite the work to
be performed by the subcontractor.
Note: Work for which a subcontractor is not listed will be performed by the contractor.

Organization Name Work to be Performed %
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\')

PROPOSAL FORM
FOUR RIVERS SANITATION AUTHORITY
REQUEST FOR PROPOSALS #24-401
UNDERGROUND STORAGE TANK REMOVAL AND REPLACEMENT

To: BOARD OF TRUSTEES From:
FOUR RIVERS (Individual, Partnership or Corporation)
SANITATION AUTHORITY
3501 Kishwaukee St.
Rockford, IL 61109 (Address of Individual, Partnership or'€@orperation)

Trustees:

| (We) the undersigned hereby propose to furnish UST REMOVALJAND’REPLACEMENT
in compliance with the attached Notice, General Specificatiofis, Betailed Specifications,
Proposal Form, Fair Employment Practices Affidavih ofaCopapliance Form, Forms of
Affidavit, and Contract Form.

The Undersigned also affirms and declares:

A. That they have examined and are familiat with all the related contract documents
and found that they are accurate and completé\and are approved by the undersigned.

B. That they have carefully examined the scope of the required service, and that, from
their own investigation, have satisfied themselves as to the nature and location of the
delivery point, the character, quality and quantity of materials, and the kind and extent of
equipment and other facilities needed for the performance of the service and provision of
the materials, the general and_ lgeal/Conditions and all difficulties to be encountered, and
all other items which may, in.any way, affect the materials or services or their performance.

C. That this proposaltis msmade without any understanding, agreement or connection
with any other person,“partnership, or corporation making a proposal for the same
purposes, and is in@lf respects fair and without collusion or fraud; and that they are not
barred from prop6Sing“as a result of a bid-rigging or bid-rotating conviction.

D. All goeds and services provided in response to this request will be produced in
compliance with all applicable requirements of the Fair Labor Standards Act, as amended,
and of reguilations and orders of the United States Department of Labor.

EwTheé firm which | (we) represent complies with all applicable requirements of the
Americans with Disabilities Act (ADA), the Occupational Safety and Health Act (OSHA),
rules and regulations of the US Department of Transportation (DOT), and the Federal Drug
Eree Work-Place Act. If said firm is awarded a contract to provide the Authority's UST
REMOVAL AND REPLACEMENT it will:
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complete all OSHA, ADA, and DOT required supervisory, employee and
customer training,

document compliance as required,

ensure that persons in safety-sensitive positions associated with loading,
transportation, and delivery of the merchandise or service detailed in these
specifications are subject to all required drug and alcohol testing and are
properly licensed,

prepare and make available all required information and documentationeand

hold harmless and indemnify the Authority and the Authority's representatives
as defined in Section 3.12 from all:

a. Suits, claims, or actions;

b. Costs, either for defense (including but not limited to reasonable
attorney's fees and expert witness fees) or for settlements, and;

C. Damages of any kind (including but not limited“ofines, actual, punitive,
and compensatory damages) relating inrarty, way to or arising out of the
ADA or the OSHA, to which said firm'is\exposed or which it incurs in the
execution of the contract.

F. The firm which | (we) represent has a@opted¥and promulgated written sexual
harassment policies that include, at a minimamgthéyfollowing information:

1.

ANl e

the illegality of sexual harassment;

the definition of sexual harassmentunder lllinois State law;

a description of sexualharassment, utilizing examples;

my (our) organization's/internal complaint process including penalties;

the legal recourse, linvestigative and complaint process available through the
lllinois Departmentof Human Rights and the lllinois Human Rights Commission;

6. directions on"hewto contact the Department and the Commission; and

7. protectiongagainst retaliation as provided by Section 6-101 of lllinois Human

Rights(Adt. (775 ILCS 5)

Upon request; iy (our) organization will provide the lllinois Department of Human Rights
with the information described in F1 through F7 above.

In subfitting this proposal, | (we) understand that the Authority may reject part or all of
any’andall proposals. | (we) agree that | (we) must not withdraw this proposal for a period
of, Sixty (60) calendar-days following the scheduled proposal due date. | (we) have
carefully examined the nature of the service and materials. The cost of all the materials,
equipment, and service necessary to complete this contract is given in this proposal.

The selected proposer must enter into a Contract with the Authority to complete the Project
in a form substantially similar to the Contract attached hereto. The Contract must be
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executed by the Contractor/Vendor and returned, together with the Insurance Documents
and Performance Bond (if applicable) within ten (10) calendar days after it has been mailed
to the Contractor. Two copies of the contract must be executed by the Contractor. One
fully executed copy will be returned to the Contractor. See Section IX for a sample copy
of the agreement.
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PROPOSAL PRICES FOR UST REMOVAL AND REPLACEMENT
AS SPECIFIED IN THIS REQUEST FOR PROPOSALS #24-401

Failure to complete this form will result in disqualification of Vendor’s proposal.

COST OF WORK:

The undersigned, acting for and on behalf of contractor and having familiarized himself
with conditions affecting the cost of the work and its performance and having carefully
examinedand fully understood the entire request for proposals package, hereby aftirms
and agrees to enter into a contract with the Authority.

To provide all supervision, labor, material, equipment and all other expghse.tems to
completely perform the work covered by all specifications for the work.

The undersigned submits herewith his bid for the indicated item as f@llows:
FIXED PRICES

1) Tank Removal - Complete the removal of the“existing”(3) underground storage
tanks and related equipment.

Lump Sum Total $

2) New Fuel Island - Complete the installation of a single 22,000 gallon underground
(3) compartment fuel tank, a 500 gallon aboveground Diesel Exhaust Fluid (DEF) tank, a
9'x16’ control building, a canopy andyassociated equipment.

Lump Sum Total $

UNIT PRICES

3) Additional cost t@ regiove and dispose of petroleum contaminated soil materials
encountered during the ex€avation.

$ per ton

4) Additienal cost for the complete removal and disposal of contaminated soll
encountered during excavation per ton as directed by the Owner’s Project Manager.

% per ton

5) Additional cost for the complete import and placement of soil backfill per ton to
replace contaminated soil removed off-site as directed by the Owner’s Project Manager.

$ per ton
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6) Additional cost for the vacuuming and disposal of sludge and tank rinse effluent
collected during tank cleaning, and vacuuming and disposal of free product or
contaminated water encountered during excavation, per gallon as directed by the Owner’s
Project Manager.

$ per gallon

7) Additional cost for the replacement of self-compacting rock to top of wat€mjevel
in tank excavation as directed by Owner’s Project Manager in the situations where’high
ground water exists, as directed by the Owner’s Project Manager.

$ per ton

*All quotations must be the total amount of the proposer's charge, inclusive of labor, and
of materials, supplies, tools, permits and any and all other expensesnecessary to provide
UST REMOVAL AND REPLACEMENT in complete conformitypwith any and all provisions
of this document.

TIME OF COMPLETION:

By signing this proposal, I/we, the proposers, agiege to the terms of the proposal, proposal
requirements, addenda, and contract.

DATE:
PROPOSER: BY:
print name of firm authorized rep's signature
pringstteet address print rep's name
print city, state, zip print rep's title
area code and phone number email address

Note: The Four Rivers Sanitation Authority, a Governmental Unit, pays neither
Federal Excise Tax nor lllinois Retailers' Occupational Tax. The proposer
must exclude those taxes from their proposal.
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“NO PROPOSAL” RESPONSE
TO

REQUEST FOR PROPOSALS

If your firm is unable to submit a proposal at this time, please provide the information%
requested in the space provided below and return to:

Four Rivers Sanitation Authority %

3501 Kishwaukee Street O
Rockford, IL 61109 {Q

For this form only, responses can also be emailed to:

purchasing@fourrivers.illinois.gov :Q

We have received Request for Proposals #24-:10 REMOVAL AND
REPLACEMENT, due at 2:00 P.M. on April 12, 2024.«< \'

Reason for not submitting proposal:
[

) BY:
0, Signature
QQ Name & Title, Typed or Printed

Company Name
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\
FAIR EMPLOYMENT PRACTICES AFFIDAVIT OF COMPLIANCE
REQUEST FOR PROPOSALS #24-401
UNDERGROUND STORAGE TANK REMOVAL AND REPLACEMENT
Failure to complete this form will result in disqualification of Vendor’s bid or proposal.
PROJECT: UNDERGROUND STORAGE TANK (UST) REMOVAL AND REPLACEMENT

NOTE: THE PROPOSER MUST EXECUTE THIS AFFIDAVIT AND SUBMIT IT WITH ITS SIGNED PROPOSAL. THE FOUR RIVERS
SANITATION AUTHORITY CANNOT ACCEPT ANY PROPOSAL WHICH DOES NOT CONTAIN THIS AFFIDAVIT

, being first duly sworn, deposes and says that:

(Name of person making affidavit)

They are: of
(Officer’s Title) (Company Name)

that said company is and “Equal Opportunity Employer” as defined by Section 2000(e) of Chapter 21, Title 42 of the United/States
Code annotated and Federal Executive Orders #11375 which are incorporated herein by reference;

and that said company will comply with any and all requirements of Title 44 Admin. Code 750. APPENDIX A& EqualtEmployment
Opportunity Clause, Rules and Regulations, lllinois Department of Human Rights, which read as follows:

In the event of the contractor's non-compliance with the provisions of this Equal Employment Opportunity, Clause or the Act, the
contractor may be declared ineligible for future contracts or subcontracts with the State of Illinois or any ofiits political subdivisions or
municipal corporations, and the contract may be cancelled or voided in whole or in part, and other Sanctions or penalties may be
imposed or remedies invoked as provided by statute or regulation. During the performance of thi§,contraet, the contractor agrees as
follows:

1) That he or she will not discriminate against any employee or applicant for employmentbecause of race, color, religion, sex,
sexual orientation, marital status, order of protection status, national origin or apcestny, citizenship status, age, physical or mental
disability unrelated to ability, military status or an unfavorable discharge from militarjyservice; and, further, that he or she will examine
all job classifications to determine if minority persons or women are underutilized and Will,take appropriate affirmative action to rectify
any underutilization.

2) That, if he or she hires additional employees in order to perfofm_this contract or any portion of this contract, he or she will
determine the availability (in accordance with this Part) of minorities and“wemen in the areas from which he or she may reasonably
recruit and he or she will hire for each job classification for which employees”are hired in a way that minorities and women are not
underutilized.

3) That, in all solicitations or advertisements for employeeSiplaced by him or her or on his or her behalf, he or she will state that

all applicants will be afforded equal opportunity withoutsdiscpiminatioh because of race, color, religion, sex, sexual orientation, marital
status, order of protection status, national origin orjancestry,jcitizenship status, age, physical or mental disability unrelated to
ability, military status or an unfavorable discharge from'military’service.

4) That he or she will send to each labor organization or representative of workers with which he or she has or is bound by a
collective bargaining or other agreement or understanding, a notice advising the labor organization or representative of the contractor's
obligations under the Act and this Part. If any*fabemerganization or representative fails or refuses to cooperate with the contractor in
his or her efforts to comply with the Act apd'this Part, the contractor will promptly notify the Department and the contracting agency
and will recruit employees from other sodrces When necessary to fulfill its obligations under the contract.

5) That he or she will submit reperts”as required by this Part, furnish all relevant information as may from time to time be
requested by the Department or the €goniracting agency, and in all respects comply with the Act and this Part.

6) That he or she will pegmit access to all relevant books, records, accounts and work sites by personnel of the contracting
agency and the Department, fargpurposes of investigation to ascertain compliance with the Act and the Department's Rules and
Regulations.

7) That he ogshe will include verbatim or by reference the provisions of this clause in every subcontract awarded under which
any portion of the{contfact obligations are undertaken or assumed, so that the provisions will be binding upon the subcontractor. In
the same manier asawith other provisions of this contract, the contractor will be liable for compliance with applicable provisions of this
clause by subcontgactors; and further it will promptly notify the contracting agency and the Department in the event any subcontractor
fails or refuses to comply with the provisions. In addition, the contractor will not utilize any subcontractor declared by the lllinois
HumansRights' Commission to be ineligible for contracts or subcontracts with the State of lllinois or any of its political subdivisions or

municipalicorporations. (Source: Amended at 35 Ill. Reg. 3695, effective February 18, 2011)
IL Bept of Human Rights Registration No.: Expiration Date:

Signature

Subscribed and sworn to before me this day of , 20

Notary Public
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Vi
FORMS OF AFFIDAVIT
REQUEST FOR PROPOSALS #24-401
UNDERGROUND STORAGE TANK REMOVAL AND REPLACEMENT

Failure to complete this form will result in disqualification of Vendor’s bid or proposal.

Vendor City: Vendor County: Vendor State:

This Section for Sole Proprietorship:

I, (name), being duly sworn, depose and say that the
organization | represent is a sole proprietorship, and that | am the person described in and who executed
the foregoing proposal and that the several matters therein stated are in all respects true.

Signature

This Section for Partnership:

l, (name), being duly sworn, depose and say‘thatham a member of
(partnership name), the firmydescribed in and which
executed the foregoing proposal; that | duly subscribed the name gf the firm, thereunto on behalf of the
firm; and that the several matters therein stated are in all respects truge.

Signature
This Section for Corporation:
We, (representative “ who signed the Proposal Form), and
(other corporater officer), being duly sworn, depose and say that we
reside in the cities of and , respectively, and that
we are the (feprésentative's title) and the
(other corporate officer's title), respectively, of (corporation

name), the firm described in and wHich executed the foregoing instrument; that we are authorized to
complete this form and to enter into this centract on behalf of said corporation; that we have signed our
names thereto by like order; and that'we*have knowledge of the several matters therein stated and they are
in all respects true.

(representative's signature) (other corporate officer's signature)

This Section for a Limijtéd Liability Corporation:

l, (name), being duly sworn, depose and say that | am
a (representative's title) of
(company nameé)\the company described in and which executed the foregoing proposal; that | am
authorized ter cemplete this form and to enter into this contract on behalf of said company and have
knowledge of,the several matters therein stated and they are in all respects true.

Signature

Netarization (required for all successful proposers):

Subscribed and sworn to before me this day of , 20

Notary Public

County

My Commission Expires
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BID BOND
FOUR RIVERS SANITATION AUTHORITY
ROCKFORD, ILLINOIS

UNDERGROUND STORAGE TANK REMOVAL AND REPLACEMENT
KNOW ALL MEN BY THESE PRESENT, that we:

(hereinafter called the Principal) and

(hereinafter called the Surety)\a

Corporation chartered and existing under the laws of the State of

with its principal offices in the City of and authorized
to do business in the State of lllinois are held and firmly bourd ento the Four Rivers
Sanitation Authority of Winnebago County, lllinois (Authosity);, imghe-full and just sum of:

Dollars

(% ) good lawful money of the “WUnited States of America, to be paid
upon demand of the Authority, to which paymeént/Will and truly to be made we bind ourselves,
our heirs, executors, administrators, and assigns,/ointly and severally and firmly by these
presents.

WHEREAS, the Principal is about to"submit, or has submitted to the Authority, a bid for
providing UST REMOVAL AND REPLACEMENT.

WHEREAS, the Principal degsires 10 file this bond, in accordance with law, in lieu of a certified
bidder's check otherwise regdired to accompany this Bid.
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IN TESTIMONY THEREOF, the Principal and Surety have caused these presents to be

duly signed and sealed this ___ day of , 20

Princip@%
(Seal) By Q
Name: ‘6

Title: A

RN
ATTEST: | b&

b Surety
%Z
(Seal) 0' By

n@ Name:
&O Title:

%O Date:
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IX
CONTRACT
FOUR RIVERS SANITATION AUTHORITY
ROCKFORD, ILLINOIS

THIS CONTRACT, made and concluded this ___ day of , 20___ between the Four
Rivers Sanitation Authority, Rockford, lllinois, also known as "Authority," and
, their executors, administrators, successors or assigns;

known as "Contractor":

In consideration of the payments and contracts mentioned in the Proposal attached hereto,
to be made and performed by the Authority, the Contractor agrees with the Authority at their
own proper cost and expense to do all the work, furnish all equipment, matéerials and all
labor necessary to complete the work and furnish the merchandise in cor,dénce with the
specifications hereinafter described, and the Authority's requirement

1. Scope

Both parties understand and agree that the Notice, Gen%l pecifications, Detailed
Specifications, Proposal Form, Fair Employment Practices "Affidavit of Compliance Form,
and Forms of Affidavit of the Request for ProposalA\UNDERGROUND STORAGE TANK
REMOVAL AND REPLACEMENT, all Addenda thergfeo (if any), and any and all provisions
required by law, are all essential documents of the ‘€entract, and are a part hereof, as if
herein set out verbatim or as if attached, e&ﬁpft for titles, subtitles, headings, table of
contents and portions specifically excluded

The Contractor understands and agregsS\that unless the contractor and the Authority
terminate the Contract by their mutu itten contract in conformity with Section 2.12 of
this Request for Proposals, the @ontractor must provide UNDERGROUND STORAGE
TANK REMOVAL AND REPLACEMENT.

2. Contract Price <

The Authority to pay to the, CBntractor, and the Contractor to accept, in full payment for the
performance of this Cont@ct, subject to any additions or deductions provided for hereby,
in current funds, the “9ta| contract price of:

The Contracto‘rﬂm uf(derstands and agrees that their proposal price will be the only basis
for payment for the’contract's duration, and that in the absence of changes to which the
Authority and Gontractor agree because of revisions to the scope of UNDERGROUND
STORAGE, TANK REMOVAL AND REPLACEMENT, this contract allows for no price
increases.

The Authority to make payments to the Contractor, in accordance with and subject to the
previsions of Section 4 of this Contract.

3. Contract Execution
The Contractor must:

A. Perform all services in a responsible manner, supplying only service that meets or
exceeds the Authority's Specifications;
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B. Sustain all loss or damage arising out of the nature of the work to be done, or from any
unforeseen obstruction or difficulty which contractor may encounter in the prosecution
of the work, or from the action of the elements;

C. Be responsible for all accidents their employees, or agents may incur in the contract's
execution;

D. Hold the Authority and its representatives harmless from liability of any nature or kind
on account of use of any copyrighted or un-copyrighted composition, secret process;
patented or unpatented invention, article or appliance furnished or used undefsthjs
Contract. The Contractor must likewise hold harmless and indemnify the Auth@rityyand
its representatives from all:

1. suits, claims, or actions, A

2. costs, either for defense or for settlements, and AN

“
3. damages to which the Authority or its representatives might b%(posed by reason
of an injury or alleged injury, to the person or property of anather:

a. in the execution of the Contract, or Y

b. from actions the Authority or its representati\% take"on the Contractor's behalf,
except in cases where such suits, claims, aétions, or costs are found to be based
on the Authority's negligence. For purposgs ‘f;hsis paragraph, "its representatives"
means "the Four Rivers Sanitation Authority's tees, employees, agents, assigns,
and their heirs." K

E. Comply with all applicable requirement&of the Americans with Disabilities Act (ADA),
the Occupational Safety and Hgalth Act”(OSHA), rules and regulations of the US
Department of Transportation (DOT)»and the Federal Drug Free Work Place Act, and
will:

1. complete all OSHA; ADA, and DOT required supervisory, employee and
customer training,/ J

2. documefit.cempliance as required,

3. ensuyre t’?at persons in safety-sensitive positions associated with loading,
traps tion, and delivery of the merchandise or service detailed in these
spec icgiions are subject to all required drug and alcohol testing and are
properly licensed,

4. prepare and make available all required information and documentation,
and

5. hold harmless and indemnify the Authority and the Authority's
representatives as defined in Section 3.12 from all:

a. Suits, claims, or actions;

b.  Costs, either for defense (including but not limited to reasonable
attorney's fees and expert witness fees) or for settlements, and;

c. Damages of any kind (including but not limited to fines, actual,
punitive, and compensatory damages)
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relating in any way to or arising out of the ADA or the OSHA, to which said
firm is exposed or which it incurs in the execution of the contract.

F. Adopt and promulgate written sexual harassment policies that include, at a minimum,
the following information:

1.  the illegality of sexual harassment;

the definition of sexual harassment under lllinois State law;
a description of sexual harassment, utilizing examples;
Contractor's internal complaint process including penalties;

o > b

the legal recourse, investigative and complaint process available/through
the lllinois Department of Human Rights and the lllinoig, Humamw Rights

Commission; A /

directions on how to contact the Department and thé@mmission; and

o

7. protection against retaliation as provided by Section”6-101 of lllinois
Human Rights Act.

y
Upon request, Contractor will provide the lllinois De?'lmeg( of Human Rights with the
information described in F1 through F7above.

) ¢
G. Maintain all specified insurance for the duratien @e contract.

4. Payments to Contractor

If the Authority receives an acceptable inveiCe for conforming service prior to the fifth day
of the month, the Authority to issue paynrent before the fifth day of the succeeding month.
If received on or after the fifth day of t th, payment will be issued the following month.

5. Subcontracts

No part of the work herein pro‘igejj for is to be sublet or subcontracted without the express
consent of the Authority, and,if no case will consent relieve said Contractor from the
obligation herein enteredfhtoyor change the terms of this Contract.

6. Contractor's Rw)lp(onsibility
This Contract My§textend to and be binding upon the successors and assigns, and upon
the heirs, administrdtors, executors, and legal representatives of the Contractor.

7. Counterparts

This Agreement may be executed and recorded in counterparts, each of which is to be
deefifed“an original and all of which, when taken together, constitutes one and the same
instrument. The Parties hereby acknowledge and agree that facsimile signatures or
Signhatures transmitted by electronic mail in so-called “pdf” format must be legal and binding
and must have the same full force and effect as if an original of this Agreement had been
delivered. Each of the parties (a) intend to be bound by the signatures on any document
sent by facsimile or electronic mail, (b) are aware that the other party will rely on such
signatures, and (c) hereby waive any defenses to the enforcement of the terms of this
Agreement based on the foregoing forms of signature.
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7. Time
The Contractor agrees to all schedules specified in this request for proposals.

8. Seals
IN WITNESS WHEREOF, the parties have hereunto set their hands, and are duly
authorized to enter into such contracts on behalf of their respective organizations. %

Name of Firm - ContQ
By
ATTEST: Authorized S
By: é

Its:
Four éﬁltatlon Authority
Wlnp ounty, lllinois
Executive Director
ATTEST:
Director of Managemeb

STATE OF ILLINOIS
COUNTY OF WINNEBAG

On this ____ day of , 20__, before me, a notary public within and for said
County, personally eared Tlmothy S. Hanson and Julia Scott-Valdez, to me personally
known, who, ch by me duly sworn did say that they are respectively, the
Executive Dlr&nd Director of Management Services of the Four Rivers Sanitation
Authority, n d in the foregoing instrument, and that said instrument was signed and
sealed in& of the Authority, and said Executive Director and Director of Management
Servi nowledge said instrument to be the free act and deed of said Authority.

é Notary Public
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X
PERFORMANCE BOND
FOUR RIVERS SANITATION AUTHORITY
REQUEST FOR PROPOSALS #24-401
UNDERGROUND STORAGE TANK REMOVAL AND REPLACEMENT

KNOW ALL BY THESE PRESENTS, that WHEREAS, the Four Rivers Sanitation Authority,
has awarded to:
hereinafter designated as'the

“Principal”, a contract, dated, , for the Four Rivers Sanitation Authority.

WHEREAS, said Principal is required under the terms of said Contract to furnish a¥ond for
the faithful performance of said Contract (the “Bond”);

NOW, THEREFORE, we the Principal and
as Surety, are firmly bound unto the Four Rivers Sanitation Autherity in the penal sum of

Dollags (S )
lawful money of the United States for the payment of which,sum well'and truly to be made,
we bind ourselves, our heirs, executors, administrators, si¢ceéssors and assigns, jointly and
severally firmly by these presents for a performance bond. Fhe conditions of this obligation
is such that if the said Principal does well and daithfully performs all the conditions and
covenants of said Contract, according to the true intent and meaning thereof, upon its part
to be kept and performed, then the above obligation is to be null and void, otherwise to
remain in full force and effect.

THE CONDITION OF THIS OBLIGATJON JS SUCH, that if the above bounden Principal,
its heirs, executors, administrators, suégessors or assigns, must in all things stand to and
abide by, and well and truly keep/and perform the covenants, conditions and agreements
in the said Contract, includingheprovisions for liquidated damages in the said Contract,
any changes, additions or afltefations thereof made as therein provided, on its part, to be
kept and performed at the time and in the manner therein specified, and in all respects
according to their true intent'and meaning, and must indemnify and save harmless the Four
Rivers Sanitation Authority, its officers and agents, as therein stipulated, then this obligation
becomes null @and=woid; otherwise it must be and remain in full force and effect. And the
said Surety, for value received, hereby stipulates and agrees that no change, extension of
time, alteratiomor addition to the terms of the Contract or to the work to be performed there
under or lthe“specifications accompanying the same and no inadvertent overpayment of
progress payments will in any way affect its obligations on this Bond, and it does hereby
waiye,netice of any such change, extension of time, alteration or addition to the terms of
the\Contract or to the work or to the specifications or of any inadvertent overpayment of
progress payments. Four Rivers Sanitation Authority must be named as beneficiary on this
Performance Bond.
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IN WITNESS WHEREOF, the above-bounden parties have executed this instrument under
their seal this day of , 20 , the name and corporate
seal of each corporate party being hereto affixed and these presents duly signed by its
undersigned representative, pursuant to authority of its governing body.

Principal %

(Seal) By
AO
Name:
RN
Title: Q
Date:
ATTEST: . Q
Secretary A ‘

* Sure]

(Seal) @
O N.am-e:
>
S
oV

Countersigned
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Xl
LABOR & MATERIAL PAYMENT BOND
FOUR RIVERS SANITATION AUTHORITY
REQUEST FOR PROPOSALS #24-401
UNDERGROUND STORAGE TANK REMOVAL AND REPLACEMENT

TO: Contractor Name

Contractor City, State

KNOW ALL MEN BY THESE PRESENTS:

That: (Contractor)

as Principal, and

a corporation of the State of as Sugety,"ar€)held and firmly bound
unto the Four Rivers Sanitation Authority, as Obligee, for the Use and*benefit of claimants as
hereinafter defined in the amount of

Dellars ($ ), for the payment
where of Principal and Surety bind themselves, their heirs,executors, administrators, successors
and assigns, jointly and severally, firmly by thesé,presents.

WHEREAS, Principal has by written agreement dated 20___ Enteredinto a
Contract with Obligee for in accordance with
contract documents prepared by the Rous.Rivers Sanitation Authority which Contract is by
reference made a part hereof, and4s,hereinafter referred to as “the Contract”.

NOW, THEREFORE, THECONDITION OF THIS OBLIGATION is such that if Principal
shall promptly pay for all laberétss workers and mechanics engaged in the work under the
Contract, and not less thanith€_general prevailing rate of hourly wages of a similar character in
the locality in which the wark'is performed, as determined by the State of Illinois Department of
Labor pursuant to the Hlinois Compiled Statutes 280 ILCS 130/ 1-12 et.seq. and for all material
used or reasonably required for use in the performance of the Contract, then this obligation shall
be void; otherwisglit shall remain in full force and effect.

1. A clajmant is deemed as any person, firm, or corporation having contracts with the
Principal Jor with any of Principal’'s subcontractors for labor or materials furnished in the
performance of the Contract on account of which this Bond is given.

2. Nothing in this Bond contained shall be taken to make the Obligee liable to any
subcontractor, material man or laborer, or to any other person to any greater extent than
it would have been liable prior to the enactment of The Public Construction Bond Act,
approved June 20, 1931, as amended; provided further, that any person having a claim
for labor and materials furnished in the performance of the Contract shall have no right of
action unless he shall have filed a verified notice of such claim with the Obligee within 180
days after the date of the last item of work or the furnishing of the last item of materials,
which claim shall have been verified and shall contain the name and address of the
claimant, the business address of the claimant within the State of lllinois, if any, or if the
claimant be a foreign corporation having no place of business within the State the principal
place of business of the corporation, and in all cases of partnership the names and
residences of each of the partners, the name of the Contractor for the Obligee, the name
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of the person, firm or corporation by whom the claimant was employed or to whom such
claimant furnished materials, the amount of the claim and a brief description of the public
improvement for the construction or installation of which the contract is to be performed.
No defect in the notice herein provided for shall deprive the claimant of its right of action
under the terms and provisions of this Bond unless it shall affirmatively appear that such
defect has prejudiced the rights of an interested party asserting the same.

3. No action shall be brought on this Bond until the expiration of 120 days after the date of
the last item of work or of the furnishing of the last item of material except in cases where
the final settlement between Obligee and the Contractor shall have been made prior te.
the expiration of the 120 day period, in which case action may be taken immediatél
following such final settlement; nor shall any action of any kind be brought later thian
months after the accefptance by the Obligee of the work. Such suit shall be brought only
in the circuit court of this State in the judicial district in which the Contract(is to be
performed.

4. Surety hereby waives notice of any changes in the Contract, including extehsiaps of time
for the performance thereof.

5. The amount of this Bond shall be reduced by and to the extent Of,any payment or
payments made in good faith hereunder.

6. The Principal and Suretg shall be liable for any attorneys’ fees, engineéring costs, or court
costs incurred by the Obligee relative to claims made against this Bond.

Signed and Sealed this day of , 20

CONTRACTOR SURETY,

By: By:

Signature Attorney-in-Fact
Title Resident Agent
ATTEST:

Corporate Secretary (Corporations only)
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	SECTION I
	A. Illinois Regulations
	1. In accordance with Illinois Public Act 102-0265, the Four Rivers Sanitation Authority is required to make a good faith effort to collect and publish certain demographic information provided by vendors and subcontractors doing business with the Auth...
	4. Public Act 96-929 (30 ILCS 570) provides that Illinois residents be employed on Illinois public works projects, provided there has been a period of excessive unemployment (5%) in the State of Illinois as defined in the Act; and, further, that Illin...
	9. Americans with Disabilities Act - The Contractor for this project will comply with all applicable requirements of the Americans with Disabilities Act of 1990 (ADA).  The Contractor will hold harmless and indemnify Four Rivers Sanitation Authority (...

	PART 1 – GENERAL
	1.1 SECTION INCLUDES
	A. Section includes administrative and procedural requirements for the execution and contract closeout, including, but not limited to, the following:
	1. Starting of Mechanical Systems:  Start-up of each item of equipment and system in accordance with specified procedures.
	2. Adjustments.
	3. Cleaning.
	4. Project record documents.
	5. Operating and maintenance manuals.
	6. Equipment demonstrations.
	7. Spare parts and operation/maintenance items.


	1.2 GUARANTEES AND WARRANTIES
	A. Assemble all guarantees and warranties thereof as required by the General Conditions and the specification sections.
	B. The guarantees and warranties shall be organized into an orderly sequence based on the table of contents of the Detailed Specifications.
	1. Bind the guarantees and warranties in heavy-duty, three-ring, vinyl-covered, loose-leaf binders.
	2. Scan guarantees and warranties and assemble complete submittal package into a single indexed electronic PDF file with links enabling navigation to each item.  Provide table of contents at beginning of document.

	C. The guarantees and warranties shall be delivered to the Owner’s Project Manager prior to final payment for the work.


	PART 2 - PRODUCTS
	PART 3 - EXECUTION
	3.1 START-UP PROCEDURES
	A. System Start-up
	1. Coordinate schedule for start-up of various equipment and systems.
	2. Notify Owner’s Project Manager seven days prior to start-up of each item.
	3. Verify that each piece of equipment or system has been checked for proper lubrication, rotation, tension, control sequence, and conditions that may cause damage.
	4. Verify tests, meter readings, and specified electrical characteristics agree with those required by the equipment or system manufacturer.
	5. Verify that wiring and support components for equipment are complete and tested.
	6. Execute start-up under supervision of applicable Contractor personnel and manufacturers’ representative(s) in accordance with manufacturers’ instructions.
	7. When specified in individual specification Sections, require manufacturer to provide authorized representative to be present at site to inspect, check, and approve equipment or system installation prior to start-up, and to supervise placing equipme...
	8. Submit a written report that equipment or system has been properly installed and is functioning correctly.

	B. Motors:
	1. Check each motor for amperage comparison to nameplate value.
	2. Correct conditions which produce excessive current flow and which exist due to equipment malfunction.

	C. Pumps:
	1. Check mechanical seals for cleanliness and adjustment before running pump.
	2. Inspect shaft sleeves for scoring.
	3. Inspect mechanical faces, chambers, and seal rings.  Replace if defective.
	4. Verify that piping system is free of dirt and scale before circulating liquid through pump.

	D. Control Valves:
	1. Inspect both manual and automatic control valves and clean bonnets and stems.
	2. Tighten packing glands to ensure no leakage but permit valve stems to operate without galling.
	3. Replace packing in valves to retain maximum adjustment after system is complete.
	4. Replace packing on any valve that continues to leak.
	5. Remove and repair leaking bonnets.
	6. Verify that control valve seats are free from foreign material and are properly positioned for intended service.

	E. Tighten flanges after system has been placed in operation.
	1. Replace flange gaskets showing signs of leakage after tightening.

	F. After system has been placed in operation, clean strainers, dirt pockets, orifices, valve seats, and headers in fluid systems to ensure system is free of foreign materials.
	G. Remove rust, scale, and foreign materials from equipment and renew defaced surfaces.
	H. Inspect fan wheels for clearance and balance.
	I. Check each electrical control circuit to ensure that operation complies with specifications and requirements for intended performance.
	J. Repair damaged insulation.
	K. Vent gases trapped in any part of systems. Verify that liquids are drained from all parts of gas or air systems.
	L. Use a leak detector compound to check piping for leaks at every joint and at every threaded, flanged, or welded connection. Promptly remake each joint and connection that appears to be faulty.

	3.2 ADJUSTMENTS
	A. Provide such periodic continuing adjustment services as necessary to ensure proper functioning of mechanical systems after occupancy of the work and for a period of one year from the date of full completion of the work.

	3.3 CLEANING
	A. Prior to a final inspection and acceptance of the work, remove all debris, rubbish, waste material, tools, construction equipment, machinery, and surplus materials from the project site and thoroughly clean the building, including the removal of al...

	3.4 PROJECT RECORD DOCUMENTS
	A. During the progress of the work, maintain one set of drawings at the project site for preparing record drawings.  Include the designation “PROJECT RECORD DRAWING” in a prominent location on each drawing.  Using an erasable, red-colored pencil, neat...
	1. Invert elevations below finish grade for domestic and sanitary sewers and manholes.
	2. Top of water lines, both domestic and fire, below finish grades.
	3. Locations of cathodic protection (anodes).
	4. Locations of bends, tees, valves, caps.
	5. All locations must be indicated from a permanent building structure (e.g. corner of building, office complex corner).

	B. All underground items or items enclosed in walls must be documented before being enclosed. If items are buried or enclosed before documentation, Contractor will open and reinstall at his/her own expense. In addition, record the following on mechani...
	1. Size, type, and capacity of each device or piece of equipment.
	2. Location of each device or piece of equipment.
	3. Location of each source or outlet in building service systems.
	4. Location of concealed water and electrical services, water piping, sewers, wastes, vents, ducts, conduit, and other piping by indication of measured dimensions to such line from readily identifiable and accessible walls or corners of buildings.
	5. Invert elevations of sewers and top of water lines.

	C. Submit the record drawings to Owner’s Project Manager for approval prior to a final inspection and acceptance of the work. If Owner’s Project Manager determines that the drawings are incomplete or incorrect in any way, he/she shall advise Contracto...
	D. Approved record drawings will be returned to Contractor and Contractor shall neatly record the information on a set of drawings furnished by Owner.  The final set of record documents shall be delivered to Owner’s Project Manager prior to final paym...
	E. Contractor shall also submit the approved record drawings as PDF electronic files on a USB thumb drive or other approved electronic media.

	3.5 PROJECT RECORD PROJECT MANUAL
	A. During the progress of the work, maintain one set of the Project Manual at the project site for preparing record Project Manual.  Include the designation “PROJECT RECORD MANUAL” in a prominent location on the document.  Using an erasable, red-color...
	1. Mark copy with proprietary name and model number of products, materials, and equipment furnished, including product options selected.
	2. Record the name of manufacturer, supplier, installer, and other information necessary to provide a record of selections made.


	3.6 OPERATING AND MAINTENANCE MANUALS
	A. Prepare three complete sets of manuals containing the manufacturer’s instructions for operation and maintenance of each item of equipment, apparatus, and operational system furnished under the Contract and any additional data specifically required ...
	B. Manuals will include the following:
	1. Complete instructions regarding operation, service, and maintenance, including lubrication, disassembly, and reassembly.
	2. Complete nomenclature of all parts and part numbers of all replaceable parts.
	3. Complete list of sources to be contacted for service and replacement parts including names, addresses, and all other pertinent data regarding procurement procedure.
	4. Copy of all required guarantees and warranties.
	5. Manufacturers’ bulletins, cuts, and descriptive data clearly indicating the precise items included in this installation and deleting, or otherwise clearly indicating, all manufacturers’ data with which this installation is not concerned.
	6. An electronic file for all O&M information in this section.


	3.7 EQUIPMENT DEMONSTRATIONS
	A. Give physical demonstrations and oral instructions for the operation of equipment, apparatus, and operational systems furnished under the Contract.
	B. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance, and shutdown of each item of equipment at scheduled time, at equipment location.
	C. For equipment or systems requiring seasonal operation, perform demonstration for other season within six months.
	D. Provide a qualified person knowledgeable about the Project to perform demonstration and instruction of owner personnel.
	E. Utilize operation and maintenance manuals as basis for instruction.  Review contents of manual with owner's personnel in detail to explain all aspects of operation and maintenance.
	F. Prepare and insert additional data in operations and maintenance manuals when need for additional data becomes apparent during instruction.

	3.8 SPARE PARTS AND OPERATION/MAINTENANCE ITEMS
	A. All spare parts and operation/maintenance items required by the specification sections shall be delivered to the Owner’s Project Manager prior to final payment for the work.  Label with manufacturer’s name and model number and Section number where ...


	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. Building and Site Demolition:
	1. Demolition of designated building structures.
	2. Demolition of site improvements including paving, curbing, site walls, and utility structures.
	3. Demolition of below-grade foundations and site improvements to depth to avoid conflict with new construction or site work.
	4. Removal of hollow items or items that could collapse.
	5. Protection of site work and adjacent structures.
	6. Disconnection, capping, and removal of utilities.
	7. Pollution control during building demolition, including noise control.
	8. Salvaging items noted to be salvaged.
	9. Removal and legal disposal of materials.

	B. Selective Demolition:
	1. Selective demolition of interior partitions, systems, and building components designated to be removed.
	2. Selective demolition of exterior facade, structures, and components designated to be removed.
	3. Protection of portions of building adjacent to or affected by selective demolition.
	4. Removal of abandoned utilities and wiring systems.
	5. Notification to Owner of schedule of the shut off of utilities serving occupied spaces.
	6. Pollution control during selective demolition, including noise control.
	7. Salvaging items noted to be reused by Owner only or salvaged.
	8. Removal and legal disposal of materials

	C. Special Removal Work:
	1.  Removal of hazardous materials.
	2. Removal of underground fuel tanks in accordance with API 1604.
	3. Removal and abatement of lead paint.


	1.2 RELATED SECTIONS
	A. Section 311000 - Site Clearing

	1.3 SUBMITTALS
	A. Permit for transport and disposal of debris
	B. Demolition procedures and operation sequences for review and acceptance by Owner.

	1.4 QUALITY ASSURANCE
	A. Comply with governing codes and regulations.
	B. 29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition.
	C. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations; current edition.
	D. Demolition Firm Qualifications:  Company specializing in the type of work required.
	1. Minimum of 5 years of documented experience.


	1.5 PROJECT CONDITIONS
	A. Adjacent areas may be occupied by Owner’s personnel.  Do not interrupt Owner’s use of adjacent facilities. Refer to drawings for specific site conditions.

	1.6 PHASING
	A. The new fuel island shall be complete, operational, and accepted by the Owner before demolition of the existing fuel facility is initiated. Coordinate with Owner.


	PART 2 - PRODUCTS
	2.1 MATERIALS
	A. Immediately remove from site all demolished material not being reused.


	PART 3 - EXECUTION
	3.1 GENERAL PROCEDURES
	A. Comply with applicable codes and regulations for demolition operations and safety of adjacent structures and the public.
	1. Obtain required permits.
	2. Comply with applicable requirements of NFPA 241.
	3. Take precautions to prevent collapse of structures to be removed; do not allow worker or public access within range of potential collapse of unstable structures.

	B. If unidentified hazardous materials are discovered during removal operations, stop work and notify Owner’s Project Manager immediately; hazardous materials include, but are not limited to, regulated asbestos-containing materials, lead, PCBs, mercur...
	C. See Section 311000 – Site Clearing – for additional requirements pertaining to demolition of sitework and vegetation.

	3.2 EXISTING UTILITIES
	A. Coordinate work with utility companies; notify before starting work and comply with utility company requirements; obtain required permits.
	B. Protect existing utilities to remain from damage.
	C. Do not disrupt public utilities without permit from the authority having jurisdiction.
	D. Do not close, shut off, or disrupt existing life safety systems currently in use without at least seven days’ prior written notification to Owner’s Project Manager.
	E. Do not close, shut off, or disrupt existing utility branches or take-offs currently in use without at least three days prior written notification to Owner’s Project Manager.
	F. Locate and mark all utilities to remain and those to be removed; mark using highly visible tags or flags with identification of utility type; protect from damage due to subsequent construction, using substantial barricades if necessary.
	G. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected and abandoned utilities.
	H. Where conduit is to remain and where conductor is to be disconnected, remove all conductors to electrical panel.
	I. Do not interrupt utilities serving occupied or used facilities without the written permission of the Owner and authorities having jurisdiction.  If necessary, provide temporary utilities.

	3.3 DEMOLITION
	A. Locate, identify, disconnect, and seal or cap off indicated utilities serving buildings and structures to be demolished.
	B. Verify that utilities have been disconnected and capped before starting demolition activities.
	C. Do not damage building elements and improvements indicated to remain.  Items of salvage value not included on schedule of salvage items to be returned to Owner shall be removed from structure.  Storage or sale of items at project site is prohibited.
	D. Salvaged items to be returned to owner or reused shall be stored in a secure area and protected until reinstalled or returned to owner.
	E. Perform an engineering survey of the condition of the building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during selective building demoli...
	F. Do not close or obstruct streets, walks, drives, or other occupied or used spaces or facilities without the written permission of the Owner and the authorities having jurisdiction.
	G. Cease operations if public safety or remaining structures are endangered.  Perform temporary corrective measures until operations can be continued properly.
	H. Provide adequate protection against accidental trespassing.  Secure project after work hours.
	I. Promptly repair damage to adjacent buildings, and other structure improvement systems caused by demolition operations.
	J. Unless otherwise indicated, demolition waste becomes property of Contractor.
	K. Instructions for special demolition work
	L. Repair demolition performed in excess of that required.
	M. Do not burn materials on site.
	N. Pollution Controls:  Comply with governing regulations for environmental protection.
	1. Use water sprinkling, temporary enclosures, and other suitable methods to limit amount of dust and dirt rising and scattering in air.
	2. Provide hoses and water main or hydrant connections.
	3. Do not use water when it may create hazardous or objectionable conditions such as ice, flooding, and pollution.

	O. Break up and remove concrete slabs-on-grade, unless otherwise indicated to remain.
	P. Filling Voids:
	1. Completely fill below-grade areas and voids resulting from demolition of structures.
	2. Use soil materials consisting of stone, gravel, and sand; free from debris, trash, frozen materials, roots and other organic matter, and stones larger than 2 inches.
	3. Prior to placement of fill materials, ensure that areas to be filled are free of standing water, frost, frozen material, trash, and debris.
	4. Place fill materials in horizontal layers not exceeding 6 inches loose depth.
	5. Compact each layer at optimum moisture content of fill material to density equal to original adjacent ground, unless subsequent excavation for new work is required.
	6. After fill placement and compaction, grade surface to meet adjacent contours and provide flow to surface drainage structures.


	3.4 SCHEDULE
	A. Items for Protection during Demolition and Construction:
	1. Designated site improvements, trees, and plantings.
	2. Adjacent construction.
	3. Pavement

	B. Items to Be Salvaged for Reinstallation:
	1. None

	C. Items to Be Salvaged for Delivery to Owner:
	1. None

	D. Utilities Requiring Interruption, Capping, or Removal:
	1. Electric
	2. Water
	3. Gas
	4. Sewerage
	5. Telephone
	6. Storm Drainage


	3.5 WARRANTY
	A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during selective demolition, by methods and with materials so as not to void existing warranties.  Notify warrantor before proceeding.  Existing warranti...
	1. Pavement

	B. Notify warrantor on completion of selective demolition, and obtain documentation verifying that the existing system has been inspected and warranty remains in effect.  Submit documentation at Project closeout.

	3.6 DISPOSAL AND REMOVAL
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property, unless otherwise directed by Owner.
	B. Separate recyclable materials produced during site clearing from other non-recyclable materials.  Store without intermixing with other materials and transport recyclable materials to recycling facilities.  Do not interfere with other Project work.
	C. Open burning will not be permitted.


	SECTION 026500
	UNDERGROUND STORAGE TANK DEMOLITION
	PART 1 – GENERAL
	1.1 SECTION INCLUDES
	A. This Section includes requirements and specifications pertaining to:
	1. Site Health and Safety Plan
	2. Laboratory and field testing
	3. Tank Cleaning and Inspection
	4. Excavation and Backfill
	5. Tank and piping removal and disposal


	1.2 RELATED SECTIONS
	A. Section 017000 – Execution Requirements
	B. Section 024100 – Demolition
	C. Section 313000 – Earthwork

	1.3 SUBMITTALS
	A. Site Safety and Health Plan:  Describe safety and health plan and procedures as related to underground tank removal and pipe removal, and as related to operations associated with petroleum contaminated soils and water.
	B. Excavation and Material Handling Plan:  Describe methods, means, equipment, sequence of operations and schedule to be employed in excavation, transport, handling, and stockpiling of soil during underground tank removal.
	1. Submit to Owner’s Project Manager fifteen days before beginning tank removal work.
	2. Include a material handling plan that describes phases of dealing with the contaminated soil and water as it relates to the proposed tank and piping removal.
	3. Include methods of excavating, a material handling plan for the contaminated material, soil testing requirements, safety precautions and requirements, and water pumping and collection requirements.

	C. Field Sampling and Laboratory Testing Plan:  Describe field sampling methods and quality control procedures.
	1. Identify laboratory and laboratory methods to be used for contamination testing.
	2. Sample reports shall show sample identification for location, date, time, sample method, contamination level, name of individual sampler, identification of laboratory, and quality control procedures.

	D. Tank and Piping Removal and Disposal Plan:  Describe methods, means, sequence of operations, and schedule to be employed in the testing, pumping, cleaning, de-vaporizing, inspecting, removal, and disposal of underground storage tanks and piping.
	E. Spill and Discharge Control Plan:  Describe procedures and plan related to potential spills and discharge of contaminated soils and water.
	F. Reports:
	1. Identification of tanks removed and disposed of, including site map showing location of tank and piping.
	2. Starting and ending dates of reporting period.
	3. Closure report.  Incorporate reports, records, and data into a single binder with the title "SITE ASSESSMENT REPORT" on the cover of the binder.
	4. Laboratory testing reports, including location of soil excavated and associated OVA/FID (organic vapor analyzer/flame ionization device) readings, and sampling and test results for:
	a. TPH (total petroleum hydrocarbons).
	b. BTEX (benzene, toluene, ethylbenzene, and xylene).
	c. TCLP (toxicity characteristic leaching procedure); if BTEX indicates gasoline, then provide TCLP.

	5. Cumulative quantities of soil excavated, beginning with start date for each tank and associated piping.


	1.4 QUALITY ASSURANCE
	A. Perform work in accordance with local, state, and federal regulations and 40 CFR 280.
	B. Qualifications:  Prior to start of work, submit documentation of recent experience and resumes of personnel working on the project.
	a. API RP 1604.
	b. 40 CFR 280 and State and local regulations and procedures.
	c. Applicable safety rules and regulations.
	d. Use of equipment and procedures for testing and vapor-freeing tanks.
	e. Handling and disposal of types of wastes encountered in underground tank and pipe removal including disposal of underground tanks and associated piping.
	f. Excavation, testing, and disposal of petroleum contaminated soils, liquids, and sludge.
	g. If project location requires, provide documentation that tank removers are certified if locality of project has this requirement.
	2. Furnish the name and qualifications of the proposed Site Safety and Health Officer, including education, training, and work experience.


	1.5 REFERENCE STANDARDS
	A. API RP 1604 – Closure of Underground Petroleum Storage Tanks; American Petroleum Institute; current edition.
	B. API PUBL 1628 – Guide to the Assessment and Remediation of Underground Petroleum Releases; American Petroleum Institute; 1996.
	C. ASTM D 1586 - Standard Test Method for Standard Penetration Test (SPT) and Split-Barrel Sampling of Soils; current edition.
	D. ASTM D 4397 – Standard Specification for Polyethylene Sheeting for Construction, Industrial, and Agricultural Applications; current edition.
	E. 29 CFR 1910 – Occupational Safety and Health Standards; Code of Federal Regulations; current edition.
	F. 29 CFR 1910.38 – Emergency action plans; Occupational Safety and Health Standards; Code of Federal Regulations; current edition.
	G. 29 CFR 1910.134 – Respiratory protection; Occupational Safety and Health Standards; Code of Federal Regulations; current edition.
	H. 29 CFR 1926.650 – Excavations; occupational Safety and Health Standards; code of Federal Regulations; current edition
	I. 40 CFR 280 – Technical Standards and Corrective Action Requirements for Owners and Operators of Underground Storage Tanks; Code of Federal Regulations; current edition.
	J. COE EM-385-1-1 – Safety and Health Requirements Manual; Corps of Engineers; current edition.
	K. EPA SW-846.3.3B – Test Methods for Evaluating Solid Waste:  Physical/Chemical Methods; Environmental Protection Agency; current edition. EPA 600-4-790-20 – Methods for Chemical Analysis of Water and Wastes; Environmental Protection Agency; current ...

	1.6 RECORD DOCUMENTS
	A. Building permit, inspection permits, and other permits required for underground tank removal.
	B. Results of excavation, including sketch showing location of underground storage tank, sampling locations, and extent of excavation.
	C. Tank disposal paperwork, such as copy of UST Notification Form and method of conditioning tank for disposal.
	D. Contaminated soil disposal paperwork, such as laboratory testing reports.
	E. Contaminated water disposal paperwork, such as laboratory testing results.

	1.7 PROJECT CONDITIONS
	A. Do not close, block or otherwise obstruct roadways or walks.
	B. Maintain flashing barriers around open excavations.

	1.8 UNIT PRICES
	A. Replace and dispose of petroleum contaminated soil materials encountered during the excavation, shall be considered additional work to that indicated on or reasonably inferred by the contract documents.
	B. Vacuuming and disposal of sludge and tank rinse effluent collected during tank cleaning, and vacuuming and disposal of free product or contaminated water encountered during excavation, shall be considered additional work to that indicated on or rea...
	C. Replacement of self-compacting rock to top of water level in tank excavation as directed by Owner’s Project Manager in the situations where high ground water exists, shall be considered additional work to that indicated on or reasonably inferred by...
	D. Additional work, as determined by the Owner’s Project Manager shall, by appropriate change order, be charged to the Owner and the cost to the Owner shall be determined in the manner provided in the General Conditions.


	PART 2 – PRODUCTS
	2.1 MATERIALS
	A. Plastic Sheeting:  ASTM D 4397.


	PART 3 – EXECUTION
	3.1 PREPARATION
	A. Provide shoring, bracing, or support to prevent movement, settlement or collapse of adjacent construction.  If it is determined sheet piling is necessary to protect adjacent structures, at least one Standard Penetration Test (SPT) should be conduct...
	B. Locate, identify, disconnect, remove or cap/plug utility services within demolition areas not indicated to remain or re-install.
	1. Mark location of disconnected utilities.  Indicate capping/plugging locations on Project Record Documents.

	C. Provide all required notification to authorities having jurisdiction over the work.  Notification is typically required at least 48 hours (two working days) prior to commencing site work, but should be verified on a site-specific basis.
	D. Remove fuel dispensers, lighting, etc. from fuel island; remove submersible turbine pumps (STPs) from USTs, if so equipped.
	E. Purge all petroleum product piping by blowing-back to the USTs with the use of compressed nitrogen.  Following purging, double-rinse the product piping with the use of a degreasing solution.  During purging, the rinseate solution should be directed...
	F. Pump residual liquids from the USTs using explosion proof pumps.
	G. Clean USTs in-place with the use of degreasing solution.  Note: Cleaning in-place will require a minimum of two openings of minimum four-inch diameter, each at opposite ends of the UST.  If the UST is not equipped with these openings, proceed to de...
	H. Site Safety and Health Plan (SSHP): Furnish safety, health, and accident prevention provisions and develop a Site Safety and Health Plan (SSHP).
	1. The SSHP shall incorporate the requirements of 29 CFR 1910 and COE EM-385-1-1.
	2. Site work shall not start until the SSHP is approved by the Owner’s Project Manager.

	I. Site Safety and Health Officer:  Identify an individual to serve as the Site Safety and Health Officer (SSHO) who is a Certified Industrial Hygienist (CIH).
	1. The SSHO CIH shall report problems and concerns regarding health and safety to the Owner’s Project Manager.
	2. The SSHO CIH shall have a working knowledge of local and Federal occupational safety and health regulations, and shall provide training to Contractor’s employees in air monitoring practices and techniques.
	3. The SSHO CIH shall also provide day to day industrial hygiene support, including air monitoring, training, and daily site safety inspections.
	4. The SSHO CIH shall be trained in the use of the monitoring and sampling equipment, interpretation of data required to implement the SSHP, and to administer the elements of the SSHP.
	5. The SSHO CIH shall remain on site during project operations and may be assigned other duties such as project foreman or quality control manager.

	J. Spill and Discharge Control Plan:  Develop, implement, and maintain a comprehensive spill and discharge control plan.
	1. The plan shall provide contingency measures for potential spills and discharges from handling and transportation of contaminated soils and water.
	2. A possible source of guidance for assessment and remediation is API PUBL 1628.

	K. Exclusion Zone (EZ) And Contamination Reduction Zone (CRZ):  Do not permit personnel not directly involved with the project to enter work zones, called the EZ and CRZ.
	1. The EZ shall be an area around the tank a minimum of 10 feet (3 m) from the limits of the tank excavation.
	2. At the perimeter of the EZ, establish a CRZ.
	3. Within the CRZ, equipment and personnel shall be cleaned as stated in the paragraph entitled “Personnel and Equipment Decontamination.”
	4. The Contractor’s site office, parking area, and other support facilities shall be located outside the EZ and CRZ.
	5. Clearly mark and post the boundaries of the EZ and CRZ.
	6. Include a site map, outlining the extent of work zones and location of support facilities, in the SSHP.

	L. Training:  Provide health and safety training in accordance with 29 CFR 1910 prior to starting work.
	1. Furnish copies of current training certification statements for personnel prior to initial entry into the work site.
	2. On-Site Training:  Prior to starting on-site work, a health and safety training class shall be held by the SSHO CIH to discuss the implementation of the SSHP.
	3. Notify the Owner’s Project Manager 24 hours prior to beginning the training class.
	4. Training Outline:  Provide the following:
	a. Health and safety organization, including discussion of distribution of functions and responsibilities
	b. Organization and components of the SSHP
	c. Physical and chemical site hazard identification
	d. Basic toxicology and toxicity information
	e. Discussion of the EZ and CRZ
	f. Protective clothing
	g. Respiratory protection
	h. Air quality monitoring
	i. Personnel exposure guidelines
	j. Decontamination procedures
	k. Basic first aid review
	l. Emergency procedures and contingency plan
	m. Site entry and exit procedures
	n. Sampling procedures


	M. Personnel Protection:  Furnish appropriate personal safety equipment and protective clothing to personnel.
	1. Ensure that safety equipment and protective clothing is kept clean and well maintained.
	2. Furnish three clean sets of personal protective equipment and clothing for use by the Owner’s Project Manager or official visitors as required for entry into the EZ.

	N. Respiratory Protection Program:  Develop a respiratory protection program, addressing respirator usage and training, in accordance with 29 CFR 1910.134 and COE EM-385-1-1.
	O. Decontamination:  Decontaminate or properly dispose of personal protective equipment and clothing worn in contaminated areas at the end of the work day.
	1. The SSHO CIH shall be responsible for ensuring that personal protective clothing and equipment are decontaminated before being reissued.

	P. First Aid and Emergency Response Equipment and Procedures:  Provide appropriate emergency first aid equipment for treatment of exposure to site physical and chemical hazards.
	1. Provide and post a list of emergency phone numbers and points of contact for fire, hospital, police, ambulance, and other necessary contacts.
	2. Provide and post a route map detailing the directions to the nearest medical facility.

	Q. Ignition Sources:  Do not permit ignition sources in the EZ and CRZ.
	R. Personnel and Equipment Decontamination:  Decontaminate personnel and equipment before exiting the work zones.
	S. Waste Disposal:  The SSHP shall detail the practices and procedures to be utilized to dispose of wastes.  Upon completion of the project, certify that equipment and materials were properly decontaminated prior to being removed from the site.
	T. Emergency Response Requirements:  Furnish emergency response and contingency plan in accordance with 29 CFR 1910.38.
	1. In an emergency, take action to remove or minimize the cause of the emergency, alert the Owner’s Project Manager, and institute necessary measures to prevent repetition of the emergency.
	2. Equip site-support vehicles with route maps providing directions to the medical treatment facility.

	U. Unforeseen Hazards:  Notify the Owner’s Project Manager of any unforeseen hazard or condition that becomes evident during work.

	3.2 DEMOLITION
	A. Use demolition methods that will not crack, structurally disturb or otherwise damage adjacent construction.  Do not use explosives.  If sheet piling is required for adequate protection of adjacent construction see Section 3.1 (A).
	B. Remove the following materials, equipment, and fixtures, and promptly dispose of offsite in compliance with all applicable laws:
	1. All paving and base course indicated.  Sawcut asphalt full depth and concrete 1/2 depth for areas where pavement is indicated to be replaced.
	2. Underground storage tank piping, pipe fittings and valves, dispenser(s), fuel island form(s), pipe bumpers, hold down slab or deadmen as indicated.  Do not remove the tank vent piping until the tank atmosphere is non-explosive.
	3. Electrical conduit and fittings, wires, boxes, wiring devices and supporting devices indicated.
	4. Lighting luminaries (fixtures) indicated.

	C. Remove underground fuel storage tanks and piping indicated to be taken out of service. Note: It is the contractor’s responsibility to be aware of site limitations and provide adequate heavy equipment for the removal of the underground tanks.
	1. Excavate to the top of the tank. Excavated material shall be temporarily stockpiled atop visquene, bermed, and covered with visquene pending test results for excessive contamination.
	2. Disconnect and cap all piping indicated to remain in place. Adequate means of access and egress shall be provided for personnel required to enter excavated site.
	3. Remove all tank fixtures except the tank vent.  Temporarily plug all but one of the tank openings.
	4. Use one of the following methods to render the atmosphere of the tank non-explosive
	a. Remove tank vapors by means of an eductor or diffused air blower as described in API 1604.
	b. Purge the tank of oxygen by introducing an inert gas as described in API 1604.

	5. Use 1.5 pounds of solid carbon dioxide (dry ice) per 100 gallons of tank volume.  Dry ice should be obtained in “pellet” form to enable placement into UST fittings.
	a. Use a combustible gas indicator (explosimeter) calibrated according to the manufacturer's instructions, and monitor the area of the tank excavation each hour until the tank is removed.

	6. Test the tank for vapors by removing a tank fitting and using the explosimeter to test the lower, middle, and upper portions of the tank.  Clear the instrument after each reading.  When the explosimeter indicates the atmosphere within the tank is l...
	7. Complete the vapor removal process and plug all tank fittings.  Install one tank fitting with a 1/8-inch hole to relieve the differential pressure that will develop during the tank removal.
	8. Complete excavation and remove the tank from the hole.  Chock the tank to allow cleaning to be done, and examine for perforations. Repair perforations that would allow leaks of cleaning effluent.
	9. If required, repeat the purging process before cleaning the tanks. Test the upper middle and bottom of the tank with an explosimeter.  When the explosimeter indicates the atmosphere within the tank is less than 10% of the lower explosive limit (LEL...
	10. Clean the inside of the tank, as per the recommendations contained in API 2015, to remove sludge and refuse that would create a vapor hazard if not removed.  Dispose of sludge, tank rinse effluent, and all other materials used to clean the inside ...
	11. Steel tanks shall be rendered useless by ripping the length of the tank open or drilling a 1/2-inch hole every three feet on both sides of the tank prior to transporting off site. Fiberglass tanks shall be crushed.
	12. Transport the tank in compliance with all applicable laws, including federal and state Department of Transportation regulations.
	13. Dispose of the tank in compliance with all applicable laws at a facility where the tank will be destroyed as scrap.  Secure certification, signed by the Contractor and the scrap facility owner for the transaction and provide a copy to the Owner.
	14. Remove free product, if encountered floating on the water of the excavation to mitigate explosion hazard.
	15. Remove the hold down slab or deadmen indicated.
	16. Completely fill below grade areas and voids resulting from demolition work with existing self-compacting rock (pea gravel) to the top of the water level in the tank excavation. Above the water level native soils shall be used. If additional rock m...


	3.3 PROTECTION
	A. Provide temporary flashing barricades around demolition work in progress.  Clearly identify demolition work areas with signs indicating demolition work in progress.  Erect "NO SMOKING" signs during tank removal, cleaning and demolition processes.  ...
	B. Protect existing construction, materials, equipment and fixtures against damage, unless indicated to be removed and disposed of.
	C. Maintain existing utilities indicated to remain or keep in service, and protect against damage.
	D. Promptly repair or replace damaged or disturbed construction, materials, equipment and fixtures resulting from demolition work.  Repair or replace in a manner acceptable to Owner’s Project Manager, at no cost to Owner.
	E. Correct demolition performed in excess of that indicated in a manner acceptable to Owner’s Project Manager, at no cost to Owner.

	3.4 TESTING
	A. Testing of soils or groundwater required by the agency having jurisdiction over the work shall be performed by the Owner.
	1. Stockpiled Soils:  Soils with OVA/FID readings of 10 ppm or greater shall be further sampled and tested.
	2. Test for TPH and for BTEX in accordance with EPA SW-846-3-3B and EPA6004-790-20.
	3. Test for toxicity characteristic leaching procedure (TCLP) for lead if leaded gasoline was stored in or near the underground tank being removed.
	4. For TPH, provide a minimum of one test for every 100 cubic yards.
	5. For BTEX and TCLP, provide one test for every 100 cubic yards.
	6. Soils that contain 50 ppm or more TPH, 10 ppm or more BTEX or have TCLP reading of 10 ppm lead or virgin petroleum products are considered contaminated materials.
	7. Soils that test at levels less than the above may be used as clean fill.
	8. Furnish results to Owner’s Project Manager within 24 hours after the results are obtained.

	B. Testing Under Tank After Removal of Tank:
	1. If tank is 20 feet or less in length, take two samples.  Each sample shall be two feet from each end of the tank and two feet below the bottom of the excavation.
	2. If the tank is greater than 20 feet, take three samples.  Two samples shall be two feet from each end of the tank and two feet below the bottom of the excavation.  A third sample shall be taken from the middle of the tank area and 2 feet below the ...
	3. Analyze samples for TPH, BTEX, and TCLP.
	4. Conform to standards for sampling and analysis as specified above for stockpiled soils.
	5. Test for TPH and for BTEX in accordance with EPA SW-846-3-3B and EPA6004-790-20.
	6. Soils that contain 50 ppm or more TPH, 10 ppm or more BTEX, or have TCLP reading of 10 ppm of lead or virgin petroleum products are considered contaminated materials.
	7. Soils that test at levels less than the above may be used as clean fill.
	8. Furnish results to Owner’s Project Manager within 24 hours after the results are obtained.
	9. Along with the results furnish a sketch showing underground tank, sampling location, and extent of excavations.

	C. Testing Along Piping:
	1. For every 25 linear feet (7.5 m) of product delivery piping, for every change in direction, and at every mechanical joint take one soil sample and analyze for TPH, BTEX, and TCLP.
	2. Conform to sampling and analysis of soil materials as specified above in Section 3.4.B, paragraph entitled "Testing Under Tank After Removal of Tank."


	3.5 TANK CLEANING
	A. Provide clean and vapor free tank in accordance with API RP 1604 and the following Table of Tank History:
	B. Fuel Removal:
	1. All possible fuel will be pumped or otherwise removed from the tank by Owner.
	2. Consider remaining fuel contaminated or waste fuel; pump into 55-gallon drums or other suitable containers for disposal in accordance with approved procedures meeting local, state, and federal regulations.
	a. Drums or tanks used for containerizing waste fuel shall be furnished by Contractor.

	3. Consider remaining fuel contaminated or waste fuel; provide oil/water separators for further recovery of fuels and turn over to Owner for use.
	a. Oil/water separator for fuel shall be furnished by Contractor.

	4. Dispose of remaining fuel emulsions in accordance with applicable local, state, and federal regulations.


	3.6 EXCAVATION
	A. Provide Owner’s Project Manager with written documentation no later than 30 days before work begins that proper state or local authorities have been notified.
	B. Notify Owner’s Project Manager at least 48 hours prior to start of tank removal work.
	1. Stage operations to minimize the time that tank excavation is open and the time that contaminated soil is exposed to the weather.
	2. Provide protection measures around the excavation area to prevent water runoff and to contain the soil within the excavation area.

	C. Excavation:  Excavate as required to remove tanks and piping.
	1. Place soil removed from the excavation in a temporary containment area.
	2. Collect and temporarily store water runoff from stockpiled soils.
	3. Contaminated soil materials may be used as backfill for tank and pipe excavations as follows:
	a. To determine soil contamination levels, continuously monitor soil materials excavated to remove tanks with an OVA/FID capable of detecting volatile organic vapors to a minimum of one ppm.
	b. Contaminated soils with OVA/FID readings of 10 ppm or greater shall be further tested for TPH and BTEX as specified herein.
	c. Soils with OVA/FID readings less than 10 ppm may be used as clean backfill.
	d. Dispose of unacceptably contaminated soils in accordance with federal, state, and local regulations.


	D. Excavation Methods:  Select methods and equipment to remove soil to minimize disturbance to areas beyond the limits of the excavation area.
	1. Material that becomes contaminated as a result of Contractor's operations shall be removed and disposed of at no additional cost to Owner.
	2. Where excavation extends into groundwater levels, dewatering methods shall be employed on a localized basis to facilitate excavation operations, as specified in Section 017000 – Execution Requirements.
	3. Water generated by dewatering during excavation required for removal of tanks or piping, surface water collected in open excavation, or water used for washing equipment or existing concrete or bituminous surfaces, shall be collected and tested.
	a. Test in accordance with EPA SW-846-3-3B and EPA6004-790-20 and state or locally required analyses.
	b. Water that contains contaminants above locally acceptable levels shall be disposed of in accordance with federal, state, and local regulations.
	c. Non-contaminated water may be disposed of on-site.

	4. Prevent cave-ins of the excavation site, following 29CFR 126.650 by
	a. Sloping or benching sides
	b. Supporting sides
	c. Placing a shield between the side and work area
	d. Excavations should be inspected daily for signs of cave-ins, failures of protective systems or equipment, hazardous atmosphere, etc.


	E. Structures:  During excavation activities, if asphalt pavement, concrete slabs, or other structures are encountered, remove and wash with high pressure water cleaning equipment.
	1. Remove and dispose of pavement, concrete, and other structures as specified in Section 024100 – Demolition.


	3.7 WATER DISPOSAL
	A. Dewatering will be permitted only with approval of Owner’s Project Manager.
	B. Store and test water generated during removal of tanks and piping.
	1. If contaminated, transport and dispose of water in an EPA approved disposal site in accordance with federal, state, and local requirements.
	2. Non-contaminated water may be disposed of on-site.


	3.8 DISPOSAL OF UNDERGROUND TANKS, ANCHORS, SLABS, AND ASSOCIATED PIPING
	A. Preparation:  API RP 1604.  Remove the fill pipe, gage pipe, vapor recovery truck connection, submersible pumps, and drop tube.
	1. Cap or remove non-product piping, except vent piping.
	2. Plug tank openings so that vapors will exit through vent piping during the vapor-freeing process.

	B. Purging:  Remove flammable vapors in accordance with API RP 1604.  Tanks shall be certified as “vapor free” prior to further work.
	C. Cleaning and Testing:  Clean tank and perform atmosphere testing in accordance with API RP 1604.
	1. Distribution (product delivery) piping shall be cleaned and removed or the piping shall be cleaned, filled with concrete, and abandoned in place.
	2. Test the tank atmosphere and the excavation area for flammable or combustible vapor concentrations, with a combustible gas indicator until the tank is removed from the excavation and from the site.

	D. Tank Removal and Disposal:
	1. Plug or cap accessible holes.  One plug shall have a minimum 1/8-inch vent hole.
	2. Remove tank from the excavation, place it on a level surface and render it useless in accordance with API RP 1604.
	3. Provide warning labels on tank if tank contained leaded fuels as follows:
	a. "TANK HAS CONTAINED LEADED GASOLINE -- NOT VAPOR FREE -- NOT SUITABLE FOR STORAGE OF FOOD OR LIQUIDS INTENDED FOR HUMAN OR ANIMAL CONSUMPTION -- DATE OF REMOVAL:  MONTH/DAY/YEAR"

	4. Transport and dispose of tank at an EPA approved disposal site in accordance with federal, state, and local regulations.


	3.9 INSPECTIONS
	A. Arrange for and perform required inspections.  Provide copies of inspections to the Owner’s Project Manager.

	3.10 CLOSURE REPORT (SITE ASSESSMENT REPORT)
	A. Provide Owner’s Project Manager a Site Assessment Report in a single binder notebook that contains the full collection of reports relating to this work, including but not limited to, records, starting and ending dates of reporting period, inspectio...
	1. Complete UST Notification Form (within 30 days of closure).
	2. Description of work, including removal procedures, number of tanks removed, identification of tanks removed and disposed of, cubic yards of excavated soil, location of disposal sites, and dates of excavation.
	3. Site plan, including location of tanks and piping, limits of excavation, sampling points, results of excavation, and depths.
	4. Laboratory testing reports, copies of data and test results from testing laboratory.
	5. Tank disposal paperwork, contaminated soil disposal paperwork, and contaminated water disposal paperwork.
	6. Certifications required by implementing agency.
	7. Building permit, inspection permits, and other permits required for underground tank removal, notifications, and inspection reports.
	8. Cumulative quantities of soil excavated, beginning with start date for each tank and associated piping.


	3.11 SPILLS OF CONTAMINATED SOILS
	A. Use appropriate vehicles and operating practices to prevent spillage or leakage of contaminated materials from occurring during operations. Inspect vehicles leaving the area of contamination to ensure that no contaminated materials adhere to the wh...

	3.12 BACKFILLING
	A. Provide backfill, compaction, grading, and seeding in accordance with Section 313000 – Earthwork.
	B. Line the excavation with two plastic sheets before backfilling.


	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. This section includes requirements and specifications for pipes, tubes, fittings, and joints.  Provide flushing, disinfecting, and testing.
	B.

	1.2 RELATED SECTIONS
	A. Section 221001 – Piping Specialties

	1.3 SUBMITTALS
	A. Product Data:  Submit product data for each material and product used.  Submit mechanical grooved pipe coupling and fitting manufacturer’s installation instructions. Submit press-connect fitting manufacturer’s installation instructions.
	B.

	1.4 QUALITY ASSURANCE
	A. Qualify welding procedures, welders and welding operators in accordance with AWS D1.1.
	B. NSF Compliance:
	1. Comply with NSF 14, “Plastics Piping Components and Related Materials,” for plastic domestic water piping components.
	2. Comply with requirements of utility company supplying water.  Include tapping of water mains and backflow prevention.
	3. Comply with standards of authorities having jurisdiction for potable-water-service piping, including materials, installation, testing, and disinfection.
	4. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping, including materials, hose threads, installation, and testing.


	1.5 REFERENCE STANDARDS
	A. ANSI A 21.5 – American National Standard for Polyethylene Encasement for Ductile-Iron Pipe Systems; current edition.
	B. ANSI B 1.20.1 – NPT American Taper Pipe Thread; current edition.
	C. ANSI B 16.3 – Malleable Iron Threaded Fittings; current edition.
	D. ANSI B 16.4 – Cast Iron Threaded Fittings; current edition.
	E. ANSI B 16.9 – Factory-Made Wrought Steel Butt-welding Fittings; current edition.
	F. ANSI B 16.22 – Wrought Copper and Copper Alloy Solder Joint Pressure Fittings; current edition.
	G. ANSI B 16.28 – Wrought Steel Butt-welding Short Radius Elbows and Returns; current edition.
	H. ANSI B 16.29 – Wrought Copper and Copper Alloy Solder Joint Drainage Fittings; current edition.
	I. ANSI B 16.39 – Malleable Iron Threaded Pipe Unions; current edition.
	J. ANSI B 31.9 – Building Services Piping; current edition.
	K. ASTM A 47 – Standard Specification for Ferritic Malleable Iron Castings; current edition.
	L. ASTM A 53 – Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless; current edition.
	M. ASTM A 74 – Standard Specification for Cast Iron Soil Pipe and Fittings; current edition.
	N. ASTM A 183 – Standard Specification for Carbon Steel Track Bolts and Nuts; current edition.
	O. ASTM A 536 – Standard Specification for Ductile Iron Castings; current edition.
	P. ASTM B 32 – Standard Specification for Solder Metal; current edition.
	Q. ASTM B 88 – Standard Specification for Seamless Copper Water Tube; current edition.
	R. ASTM B 306 – Standard Specification for Copper Drainage Tube; current edition.
	S. ASTM C 12 – Standard Specification for Installing Vitrified Clay Pipe Lines; current edition.
	T. ASTM C 425 – Standard Specification for Compression Joints for Vitrified Clay Pipe and Fittings; current edition.
	U. ASTM C 564 – Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings; current edition.
	V. ASTM C 700 – Standard Specification for Vitrified Clay Pipe, Extra Strength, Standard Strength, and Perforated; current edition.
	W. ASTM D 1785 – Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120; current edition.
	X. ASTM D 2000 – Standard Specification for Rubber Products in Automotive Applications; current edition.
	Y. ASTM D 2564 – Standard Specification for Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Piping Systems; current edition.
	Z. ASTM D 2665 – Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Drain, Waste, and Vent Pipe and Fittings; current edition.
	AA. ASTM D 2729 – Standard Specification for Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings; current edition.
	BB. ASTM D 2846 – Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Hot- and Cold-Water Distribution Systems; current edition.
	CC. ASTM D 2855 – Standard Specification for Making Solvent-Cemented Joints with Poly (Vinyl Chloride) (PVC) Pipe and Fittings; current edition.
	DD. ASTM D 3034 – Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings; current edition.
	EE. ASTM F 402 – Standard Specification for Safe Handling of Solvent Cements, Primers, and Cleaners Used for Joining Thermoplastic Pipe and Fittings; current edition.
	FF. ASTM F 441 – Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe, Schedules 40 and 80; current edition.
	GG. AWWA C 104 – Cement-Mortar Lining for Ductile-Iron Pipe and Fittings; current edition.
	HH. AWWA C 105 – Polyethylene Encasement for Ductile-Iron Pipe Systems; current edition.
	II. AWWA C 110 – Ductile-Iron and Gray-Iron Fittings; current edition.
	JJ. AWWA C 111 – Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings; current edition.
	KK. AWWA C 151 – Ductile-Iron Pipe, Centrifugally Cast; current edition.
	LL. AWWA C 600 – Installation of Ductile Iron Water Mains and Their Appurtenances; current edition.
	MM. AWWA C 651 – Disinfecting Water Mains; current edition.
	NN. AWWA C 900 – Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4 inches through 12 inches, for Water Transmission and Distribution; current edition.
	OO. AWS D 1.1 – Structural Welding Code-Steel; current edition.
	PP. CISPI 301 – Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications; current edition.
	QQ. NFPA 13 – Standard for the Installation of Sprinkler Systems; current edition.
	RR. NFPA 14 – Standard for the Installation of Standpipe and Hose Systems; current edition.
	SS. NFPA 24 – Standard for the Installation of Private Fire Service Mains and their Appurtenances; current edition.
	TT. NSF 61 – Drinking Water System Components; current edition.


	PART 2 - PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS
	A. Pipe and Fittings (except press-connect and mechanical grooved couplings and fittings):  Manufacturers with materials in compliance with the requirements specified.
	B. Mechanical Grooved Pipe Couplings And Fittings:  Grinnell Mechanical Products, a Div. of Tyco Fire Suppression, Gustin-Bacon, Div. of Certainteed Corp., or Victaulic Co. of America, Anvil International.

	2.2 PIPE AND TUBE
	A. Steel Pipe: ASTM A 53; black or galvanized and Schedule weight as indicated.
	B. Steel Pipe Wrapping: Polyvinyl chloride tape; machine or hand wrapped and overlap as indicated.
	C. Cast Iron Soil Pipe: ASTM A 74; coated; service or extra heavy weight as indicated.
	D. Hubless Cast Iron Soil Pipe: CISPI 301; service weight.
	E. Ductile Iron Water Pipe: AWWA C151; Class as indicated.
	1. Cement-Mortar Lining: AWWA C104.
	2. Polyethylene Encasement: ANSI A21.5.

	F. Copper Water Tube: ASTM B 88; Type K or L and temper as indicated.
	G. Copper Drainage Tube: ASTM B 306, DWV.
	H. CPVC Pipe:  ASTM F 441, Schedule 40 and Schedule 80.
	I. PEX-A Pipe: ASTM F 876 and ASTM F 877.
	J. PVC Pipe:  ASTM D 1785, Schedule 40 and Schedule 80.
	K. PVC Plastic Sewer Pipe: ASTM D 3034, SDR 35.
	L. PVC Plastic Pressure Pipe: AWWA C900; pressure class as indicated.
	M. PVC Plastic Drain Pipe: ASTM D 2665, DWV.
	N. Vitrified Clay Pipe: ASTM C 700; standard or extra strength as indicated.

	2.3 PIPE AND TUBE FITTINGS
	A. Steel Pipe Fittings:
	1. Malleable Iron Threaded Fittings: ANSI B16.3; plain or galvanized as indicated; Class 150.
	2. Malleable Iron Threaded Unions: ANSI B16.39; Class 150.
	3. Wrought Steel Buttwelded Fittings: ANSI B16.9, except ANSI B16.28 for short radius elbows and returns; rated to match connected pipe.
	4. Cast Iron Threaded Fittings: ANSI B16.4; Class 125 or 250 as indicated.
	5. Mechanical Grooved Couplings and Fittings:  Specifically designed to engage and lock grooved pipe ends and allow some angular deflection, contraction and expansion, as follows:
	a. Cut groove or roll groove type as indicated.
	b. Couplings:  ASTM A 47 malleable iron or ASTM A 536 ductile iron housings, cast in two or more parts; ASTM D2000, C-shaped, pressure responsive EPDM gaskets; ASTM A183, heat treated carbon steel bolts and nuts with zinc electroplated finish, minimum...
	c. Fittings:  ASTM A 47 malleable iron or ASTM A 536 ductile iron or ASTM A 53 steel, grooved ends.
	Branch Outlet Fittings:  Grooved or threaded outlet; integral pressure responsive gasket.
	Sprinkler Head Fittings:  Attachment by breakaway-head bolt or integral outlet adapter; integral pressure responsive gasket.

	a. Flanges:  ASTM A 47 malleable iron or ASTM A 536 ductile iron; bolt hole alignment conforming to Class 125 cast iron or Class 150 steel; with gasket.


	B. Cast Iron Soil Pipe Fittings:
	1. Hub-and-Spigot Fittings: ASTM A 74.
	2. Compression Gasket Joints: ASTM C 564.
	3. Hubless Fittings and Joints: CISPI 301.

	C. Ductile Iron Water Pipe Fittings:
	1. Ductile Iron Fittings: AWWA C110.
	2. Rubber Gasket Joints: AWWA C111; push-on.
	3. Cement-Mortar Lining (for ductile iron fittings): AWWA C104.
	4. Polyethylene Encasement (for ductile iron fittings): ANSI A21.5.

	D. Copper Water and Drainage Tube Fittings:
	1. Wrought Copper, Soldered Joint Water Tube Fittings: ANSI B16.22.
	2. Wrought Copper, Soldered Joint Drainage Tube Fittings: ANSI B16.29.
	3. Solder: ASTM B 32, Grade 50A or 95TA as indicated.
	4. Wrought copper, Press-Connect Joint Water Tube Fitting:  ASTM F 3226

	E. PVC Plastic Fittings:
	1. PVC Pressure Pipe Fittings: AWWA C900.
	2. PVC Plastic Drain Pipe Fittings: ASTM D 2665 DWV socket type with ASTM D 2564 low VOC joint solvent cement.
	3. PVC Plastic Sewer Pipe Fittings: ASTM D 3034, SDR 35; with ASTM D 2564 low VOC joint solvent cement.
	4. Rubber Gasket Joints: AWWA C900; push-on.
	5. Vitrified Clay Pipe Fittings: ASTM C 700; bell-and-spigot, standard or extra strength as indicated; ASTM C 425 resilient gasket joints.
	6. Dielectric Unions: As specified in Section 221001 – Piping Specialties.
	7. PEX-A Cold-Expansion Fittings: ASTM F 1960; ASTM F 1960 cold-expansion reinforcing rings.

	F.


	PART 3 - EXECUTION
	3.1 GENERAL
	A. Install piping materials as indicated with offsets, fittings, and changes in elevations as required to make adjustments for obstacles or interferences.
	B. Determine exact route or location of all piping materials prior to installation.
	C. Do not allow piping materials installation to cause any equipment to be unserviceable or inoperable.

	3.2 STEEL PIPE JOINTS
	A. Thread pipe joints in accordance with ANSI B1.20.1.

	3.3 CAST IRON AND DUCTILE IRON PIPE JOINTS
	A. Comply with General Installation Instructions in Chapter IV of CISPI Cast Iron Soil Pipe & Fittings Handbook.
	B. Make connections to equipment and branch mains with unions.

	3.4 COPPER TUBE SOLDER JOINTS
	A. Cut tube ends squarely, ream to full inside diameter, and clean outside of tube ends and inside of fittings.
	B. Apply solder flux to joint areas of both tubes and fittings.
	C. Solder full depth and circumference of joint using Grade 95TA (95-5) for water tube and Grade 50A (50-50) for drainage tube.  Do not use on potable water systems – contains lead.
	D. Wipe excess solder from joint before it hardens.
	E. Make connections to equipment and branch mains with unions.

	3.5 COPPER TUBE PRESS-CONNECT JOINTS
	A. Cut tube ends squarely, ream to full inside diameter, deburr, and clean outside of tube ends and inside of fittings.
	B. Make connections to equipment and branch mains with unions.

	3.6 PLASTIC PIPE JOINTS
	A. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	B. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.  Apply primer.
	C. CPVC Piping:  Join according to ASTM D 2846 Appendix.
	D. PVC Piping:  Join according to ASTM D 2855.
	E. Make connections to equipment and branch mains with unions.

	3.7 VITRIFIED CLAY PIPE JOINTS
	A. Comply with ASTM C 12.

	3.8 PIPING INSTALLATION
	A. Install pressure piping in accordance with ANSI B31.9.
	B. Install ductile iron water pipe in accordance with AWWA C600.
	1. Encase ductile iron water pipe and fittings with polyethylene in accordance with AWWA C105.

	C. Install copper tube in accordance with recommended procedures of the CDA Copper Tube Handbook.
	D. Remove dirt and debris from inside and outside pipe and fitting materials before assembly.  Keep piping interior clean as work progresses.
	E. Plug or cap ends of incomplete piping at end of work day or whenever work stops.
	F. Install piping to achieve permanently leakproof piping systems, capable of performing each indicated service without piping failure.
	G. Install each run with minimum joints and couplings, but with adequate and accessible unions for disassembly and maintenance of valves and equipment.
	H. Reduce piping sizes, where indicated, with reducing fittings.
	I. Install dielectric unions at each piping joint and equipment connection between ferrous and non-ferrous materials.
	J. Route piping runs vertically and horizontally (pitched to drain), unless otherwise indicated.
	K. Install piping exposed, except conceal piping in office complex rooms other than mechanical equipment rooms, and elsewhere as indicated.
	L. Route exposed horizontal runs parallel or perpendicular to building lines.
	M. Route piping runs above the bottom chords of steel roof support joists metal building rigid frames with vertical drops along walls/columns or to equipment as applicable, unless otherwise indicated.
	N. Ensure piping is aligned in a neat, uniform manner.  Align piping accurately at joints, within 1/16 inch misalignment tolerance.

	3.9 FLUSHING, DISINFECTING AND TESTING
	A. Flush-out piping systems with clean water.
	B. Disinfect domestic water piping in accordance with AWWA C651.
	C. Flush and test fire protection piping in accordance with NFPA 13, NFPA 14 and NFPA 24.
	Test soil and waste piping and roof drainage piping in accordance with requirements of NAPHCC National Standard Plumbing Code.
	END OF SECTION


	PART 1 - GENERAL
	SECTION INCLUDES
	A. This section includes requirements and specifications for piping specialties including but not limited to pipeline strainers, vent caps, dielectric unions, expansion joints, flexible pipe connectors, sleeves and sleeve seals, and escutcheons.

	RELATED SECTIONS
	B. Section 221000 – Piping and Pumps

	SUBMITTALS
	C. Product Data:  Submit product data for each material and product used.

	QUALITY ASSURANCE
	D. Comply with applicable portions of PHCC National Standard Plumbing Code pertaining to plumbing materials, construction and installation of products.
	E. Comply with NSF 14 for plastic, potable domestic water piping and components.  Include marking "NSF-pw" on piping.
	F. Provide Seismic Restraint Devices
	G. Comply with NSF 61 for potable domestic water piping and components.

	REFERENCE STANDARDS
	H. FCI 73-1 – Pressure Rating Standard for “Y” Type Strainers; current edition.
	I. NSF 14 – Plastics Piping System and Components and Related Materials; current edition.
	J. NSF 61 – Drinking Water System Components; current edition.


	PART 2 - PRODUCTS
	MANUFACTURERS
	K. Acceptable Pipeline Strainer Manufacturers:  Armstrong Machine Works, ITT McDonnell & Miller, The Metraflex Co.,  Sarco Co, or Hayward Industrial Products, Inc.
	L. Acceptable Vent Cap Manufacturers:  Josam Mfg. Co., Jay R. Smith Mfg. Co., or Zurn Industries, Inc.
	M. Acceptable Expansion Joint Manufacturers:  Flexicraft, Senior Flexonics, The Metraflex Co., Vibration Mountings and Controls, Inc., or Proco Products, Inc.
	N. Acceptable Flexible Pipe Connector Manufacturers:  Senior Flexonics, Expansion Joint Div., Mason Industries, Inc., The Metraflex Co., Vibration Mountings and Controls, Inc., or Proco Products, Inc.

	PIPELINE STRAINERS
	O. Y-Type Pipeline Strainers: Full line sized with connections which properly mate with adjoining piping; 125 psi working pressure; Type 304 stainless steel screens; 3/64 inch perforations, 233 per square inch; in compliance with FCI 73-1, with body, ...
	For Pipe Sizes Two Inches and Smaller: Cast iron body, screwed screen retainer with centered blowdown fitted with pipe plug; threaded ends.
	For Pipe Sizes Over Two Inches: Cast Iron or Schedule 40 cast carbon steel body, bolted screen retainer with off-centered blowdown fitted with pipe plug; threaded or flanged ends.


	VENT CAPS
	P. Vent Caps: Vandal-proof; cast-iron, full sized to vent pipe; caulked base connection for cast-iron pipes, threaded base connection for steel pipes.

	DIELECTRIC UNIONS
	Q. Dielectric Unions: Standard products manufactured for service indicated, which effectively isolate ferrous from non-ferrous piping (electrical conductance), prevent galvanic action, and stop corrosion.

	EXPANSION JOINTS
	R. Provide pipe sized packless expansion joints with materials and pressure/temperature ratings to suit intended use of piping system, and with connections which properly mate with adjoining piping.
	S. Provide packless expansion joints to provide 200% absorption capacity of piping expansion between anchors.
	T. Expansion Compensators:
	For Steel Piping: Two ply stainless steel bellows, carbon steel shrouds, and end fittings; internal guides, anti-torque device and removable end clip for proper positioning.
	For Copper Tube: Two ply phosphor bronze bellows, brass shrouds, and end fittings; internal guides, anti-torque device and removable end clip for proper positioning.

	U. Pipe Alignment Guides: Four finger spider assembly constructed for traveling inside a guiding sleeve; with provisions for anchoring to building substrate.

	FLEXIBLE PIPE CONNECTORS
	V. Provide pipe sized flexible pipe connectors with connections which properly mate with adjoining piping as follows:
	For Ferrous Piping: Stainless steel inner hose covered with stainless steel wire braid; NPT steel nipples or 150 psi flanges, welded to hose.
	For Non-Ferrous Piping: Bronze inner hose covered with bronze wire braid; copper tube ends or bronze flanged ends, brazewelded to hose.


	SLEEVES AND SLEEVE SEALS
	W. Sleeves: Fabricated from Schedule 40 galvanized steel pipe or 18 gage galvanized sheet metal to form round tube closed with snaplock joint, welded spiral seams or welded longitudinal joint, or Schedule 40 PVC plastic pipe.
	X. Size sleeves large enough to allow for movement due to expansion and to provide for continuous insulation.
	Y. Sleeve Seals: Modular mechanical type; interlocking synthetic rubber links shaped to continuously fill annular space between pipe and sleeve; connected with bolts and pressure plates which cause rubber sealing elements to expand when tightened.

	ESCUTCHEONS
	Z. Pipe Escutcheons: Chrome plated steel; sized with inside diameter closely fitting pipe outside diameter or outside of pipe insulation, as applicable; outside diameter of escutcheon large enough to cover pipe penetration hole.


	PART 3 - EXECUTION
	3.2 PIPELINE STRAINERS INSTALLATION
	A. Install Y-type strainers full sized to adjoining piping.  Install pipe nipple and shutoff valve in strainer blowdown connection.
	B. Locate Y-type strainers in supply line ahead of the following equipment:
	Temperature control valves.
	Pressure reducing valves.
	Temperature or pressure regulating valves.


	3.3 VENT CAPS INSTALLATION
	A. Install vandal-proof vent caps on each vent pipe passing through roofing.  Locate vent cap minimum six inches above roof surface.

	3.4 DIELECTRIC UNIONS INSTALLATION
	A. Install dielectric unions at each piping joint and equipment connection between ferrous and non-ferrous materials.

	3.5 EXPANSION JOINTS INSTALLATION
	A. Install expansion compensators to control expansion and contraction in piping systems where natural gas, domestic water, soil and waste, roof drainage, and fire protection piping systems cross system crosses building expansion joints with ¾ inch pi...
	B. Install pipe alignment guides on both sides of expansion joints so that movement takes place along axis of pipe only.  Rigidly anchor guides to building substrate.

	3.6 FLEXIBLE PIPE CONNECTORS INSTALLATION
	A. Install flexible pipe connectors in piping systems, as follows:
	At connections with vibration isolated equipment with 3/4 inch pipe size and larger.

	B. Install flexible pipe connectors on equipment side of shutoff valves horizontally and parallel to equipment shafts wherever possible. Install flexible connectors at right angles to displacement. Install one end of connector immediately adjacent to ...

	3.7 SLEEVES AND SLEEVE SEALS INSTALLATION
	A. Install sleeves where piping passes through floors, walls, and footings.
	B. Set sleeves in position in advance of concrete and masonry work.  Install sleeves accurately centered on pipes.
	C. Install length of sleeve equal to thickness of construction penetrated, except extend floor sleeves one inch above finished floor level.
	D. Provide temporary support of sleeves during placement of concrete, masonry, and other work around sleeves.  Provide temporary closure to prevent concrete and other materials from entering sleeves.
	E. Install sleeve seals for pipe sleeves in footings and exterior walls.
	F. Tighten sleeve seal bolts until rubber links have expanded to form watertight seal.

	3.8 ESCUTCHEONS INSTALLATION
	A. Install escutcheons on piping through walls and ceilings where penetration is exposed to view.
	B. Install escutcheons on exterior of building on piping penetrations through walls.
	C. Secure escutcheon to pipe or insulation so escutcheon covers penetration hole and is flush with adjoining surface.


	PART 1 - GENERAL
	1.1 SECTION INCLUDES:
	A. This section includes requirements and specifications for electrical work including, but not limited to:
	1. Equipment Grounding
	2. Supporting devices.


	1.2 RELATED SECTIONS
	A. None

	1.3 SUBMITTALS
	A. Submit shop drawings and manufacturer’s product data and installation instructions in accordance with submittal procedures.
	B. Submit cable tray manufacturer’s support recommendations and installation instructions.
	C. Submit wireway manufacturer’s installation instructions.

	1.4 QUALITY ASSURANCE
	A. Comply with NFPA 70 requirements for electrical materials and installation.
	B. Keep copy of NFPA 70 in field office for duration of project.
	C. Provide products and components which have been UL listed and labeled, including UL marks indicating special type usage whenever applicable.

	1.5 REFERENCE STANDARDS
	A. National Fire Protection Association (NFPA)
	1. NFPA 70 - National Electrical Code (NEC), including state and local amendments; current edition.

	B. National Electrical Manufacturers Association (NEMA)
	1. Requirements applicable to product manufacturing standard; current edition.

	C. Underwriters Laboratories Inc. (UL)
	1. Requirements applicable to product listing and labeling.

	D. NECA 1, Standard for Good Workmanship in Electrical Construction; current edition.


	PART 2 - PRODUCTS
	2.1 GROUNDING AND BONDING
	A. Provide each electrical grounding system with assembly of materials required for complete installation including wires/cables, connectors, lugs, clamps, rods, bonding jumpers, and accessories.
	B. Provide equipment grounding conductors for grounding connections matched to supply power overcurrent device and sized according to the NEC.
	C. Provide equipment ground connectors, lugs, clamps, bonding jumpers, and accessories in accordance with the NEC and as recommended by the respective manufacturer for the particular application.
	D. Insulated Conductors: Green in color.

	2.2 SUPPORTING DEVICES
	A. Acceptable Conduit, Cable Tray, and Wireway Supports Manufacturers:
	1. Same as manufacturers of U-channel, conduit and fittings cable trays, fittings, and accessories.

	B. Acceptable U-Channel Manufacturers:
	1. Cooper B-Line, Inc.; a division of Cooper Industries
	2. Thomas & Betts Corporation
	3. Unistrut; Tyco International, Ltd.

	C. Cable Tray and Wireway Supports: As recommended by the manufacturer.
	D. Conduit Supports:
	1. As described in NECA 1.
	2. Single Run Hangers: Galvanized steel conduit straps, hangers, or clamps. Use clamps with spacers when mounting to wall or column. Do not use perforated straps and spring steel clips or clamps.
	3. Group Run Hangers: Minimum 12-gage galvanized, preformed U-channel rack with conduit fittings; 25% spare capacity.
	4. Hanger Rods: Threaded steel, 3/8 inch diameter.
	5. Vertical Run Supports: Minimum 12-gage galvanized, preformed U-channel struts with conduit fittings.

	E. Equipment and Lighting Supports:
	1. U-Channel: Minimum 12-gage galvanized, preformed U-channel struts with fixture and conduit fittings, as applicable.
	2. Loose Steel Angles, Channels, Plates and Tubing

	F. Anchors:
	1. For Hollow Masonry: Toggle bolts.
	2. For Solid Masonry: Lead expansion anchors.
	3. For Concrete: Self drilling anchors.
	4. For Wood: Wood screws.
	5. For Metal: Machine screws or bolts or steel clamps, as required for application.



	PART 3 - EXECUTION
	3.1 GENERAL
	A. Comply with requirements for Class 1, Division 2 location for building areas where vehicles are parked, in accordance with NFPA 70.
	B. Determine exact route or location of all electrical materials prior to installation.
	C. Install electrical materials as indicated with offsets, fittings, and changes in elevations as required to make adjustments for obstacles or interference.
	D. Do not allow the installation of electrical materials and conduit routing to cause any mechanical system inoperable.
	E. Do not allow electrical materials to protrude into pedestrian or vehicle paths. Coordinate with Owner’s Project Manager.

	3.2 GROUNDING INSTALLATION
	A. Install an equipment ground conductor within all power, control, and lighting raceway. Adjust conduit size, where necessary, for addition of equipment ground conductor.
	B. Install grounding locknuts and bushings as required.
	C. Install grounding bushings with lug on outgoing conduits at panelboards. Connect #4 copper wire to grounding bushings and to ground bus or lug.
	D. Install double locknuts, one inside and one outside, on all RGS, IMC, and FMC penetrating enclosures and boxes with a clean knockout (no concentric rings remaining).
	E. Install listed fitting outside and one locknut inside on all EMT penetrating enclosures and boxes with a clean knockout (no concentric rings remaining).
	F. Install bonding jumper wire between conduit, grounding locknuts, bushings, and enclosure or box that contains knockouts with concentric rings remaining.
	G. Install bonding jumpers from non-flexible conduit to motor terminal boxes and other equipment where FMC is required for connections, unless liquid tight FMC of 1-1/4 inches in diameter or smaller and six feet long or less is used for the connection.
	H. Install bonding jumpers to connect conduit, cable tray, and wire way expansion fittings or sections where crossing building expansion joints.
	I. Bond equipment ground conductor to all metal enclosures and boxes.
	J. Ensure that entire electrical system is electrically continuous and permanently and effectively grounded, including all electrical equipment and motors.

	3.3  SUPPORTING DEVICE INSTALLATION
	A. Install supports, anchors, sleeves, and seals to rigidly fasten conduit, wireway, and equipment.
	B. Support conduit at intervals not to exceed 10 feet and within three feet of any box, conduit body, panel, or other terminating equipment.
	1. Install wall supported conduit with a clearance of not less than 1/4 inch from wall.
	2. Install tube steel or U-channel vertical run supports if conduit is not supported by wall, column, or equipment.
	3. Install additional support for vertical drops of EMT from joist where necessary to prevent the conduit from pulling away from the fitting.
	4. Install conduit at cable trays with listed cable tray clamps or adapters.

	C. Support wireway at intervals not to exceed five feet.
	D. Do not weld supports of any kind to building structural steel members.
	E. Do not fasten supports of any kind to steel roof deck.
	F. Do not use conduit or other pipe of any kind as a means of support.
	G. Welding supports to building structural members and/or fastening supports to roof deck panels or other conduit or pipe will not be permitted.


	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. This section includes requirements and specifications for common electrical work results including, but not limited to:
	1. Raceways.
	2. Wires and connectors.
	3. Boxes and fittings.
	4. Wiring devices.
	5. Enclosures.
	6. Electrical identification.
	7. Testing.


	1.2 RELATED SECTIONS
	A. Division 31 - Earthwork

	1.3 SUBMITTALS
	A. Submit shop drawings and manufacturer's product data and installation instructions.
	B. Submit cable tray manufacturer’s support recommendations and installation instructions.
	C. Submit wireway manufacturer’s installation instructions.

	1.4 QUALITY ASSURANCE
	A. Comply with NFPA 70 requirements for electrical materials and installation.
	B. Keep copy of NFPA 70 in field office for duration of project.
	C. Provide products and components which have been UL listed and labeled, including UL marks indicating special type usage whenever applicable.

	1.5 REFERENCE STANDARDS
	A. ANSI C80.1 – Galvanized Rigid Conduit (GRC); current edition.
	B. ANSI C80.3 – Steel Electrical Metal Tubing (EMT); current edition.
	C. ANSI C80.5 – Electrical Rigid Aluminum Conduit (ERAC); current edition.
	D. ANSI Z535.4 – Product Safety Signs and Labels, Includes Errata; current edition.
	E. 29 CFR 1910.145 – Specifications for accident prevention signs and tags; current edition.
	F. National Fire Protection Association (NFPA)
	1. NFPA 70 - National Electrical Code (NEC), including state and local amendments.

	G. National Electrical Manufacturers Association (NEMA); current editions.
	1. Requirements applicable to product manufacturing standard.
	2. NEMA 250 – Enclosures for Electrical Equipment (1000 Volts Maximum)
	3. NEMA FB 1 – Fittings, Cast Metal Boxes and Conduit Bodies for Conduit, Electrical Metallic Tubing, and Cable
	4. NEMA ICS 2 or IEC – Controllers, Contactors and Overload Relays Rated 600 V
	5. NEMA ICS 6 – Industrial Control and Systems: Enclosures
	6. NEMA TC 2 – Electrical Polyvinyl Chloride (PVC) Conduit
	7. NEMA TC 3 – Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing
	8. NEMA TC 13 – Electrical Nonmetallic Tubing (ENT)
	9. NEMA VE 1 – Metal Cable Tray Systems
	10. NEMA WC 70 – Power Cables Rated 2000 V or Less for the Distribution of Electrical Energy

	H. Underwriters Laboratories Inc. (UL); current editions.
	1. Requirements applicable to product listing and labeling.
	2. UL 870 – Standard for Wireways, Auxiliary Gutters, and Associated Fittings
	3. UL 1660 – Liquid-Tight Flexible Nonmetallic Conduit



	PART 2 - PROCUCTS
	2.1 WIRES, CABLES AND CONNECTORS
	A. Acceptable Wire and Cable Manufacturers:
	1. Wires and Cable Conductors:
	a. General Cable Corporation.
	b. Southwire Company.

	2. Control, Instrumentation, Data and Communication Cables
	a. Alpha Wire
	b. Belden CDT Inc., Electronics Division
	c. CommScope, Inc.
	d. Genesis Cable Products
	e. General Cable Company
	f. National Wire and Cable Corporation


	B. Acceptable Wire and Cable Connector Manufacturers:
	1. Burndy Corp.
	2. Ideal Industries, Inc.
	3. AFC Cable Systems, Inc.
	4. Hubbell Power Systems, Inc.
	5. Tyco Electronics Corporation
	6. O-Z/Gedney, EGS /Electrical Group LLC.
	7. Thomas & Betts Corp.

	C. Acceptable Terminal and Distribution Block Manufacturers:
	1. Allen Bradley/Rockwell Automation
	2. Cutler Hammer, Div. of Eaton Corp.
	3. General Electric
	4. Square D, Schneider Electric

	D. Wires:
	1. Conductors: stranded copper complying with NEMA WC 70.
	2. Insulation type as follows:
	a. Dry locations: all conductors Type THHN (90 C); 600 volt, flame retardant and heat resistant thermoplastic.
	b. Wet locations: all conductors Type THWN (75 C); 600 volt, flame retardant, moisture and heat resistant thermoplastic.


	E. Cables:
	1. Complying with NEMA WC 70.
	2. Flexible Cord: Type SO (60 C); 600 volt; copper conductors with green colored ground, rubber insulation and oil resistant neoprene outer covering.
	3. Tray Cable: Type TC (90 C); 600 volt; copper conductors with green colored ground and PVC outer covering.
	4. Control, Instrumentation, Data and Communication Cable: Type CM, CL (60 C) and PLTC (105 C); 300 volt; copper conductors; 100 % shield coverage and drain wire. For DC voltage applications, including photoelectric sensors and variable frequency drives.
	5. Device Cable: Cables that are factory assembled as part of a permanent non-removable connection to a device shall have insulation rated in accordance with the maximum circuit voltage applied to the cable. Where the cable shares a raceway or enclosu...
	6. Communication cable for Programmable Logic Controllers (PLC) and Personal Computers (PC): as recommended by the equipment manufacturer.
	7. Metal Clad Cable: Type MC (90 C), THHN Copper conductors factory assembled with insulated circuit conductors enclosed in an armor of interlocking metal tape or corrugated metallic sheath.

	F. Splice and Terminal Connectors: Factory fabricated, metal connectors compatible with conductor material, as follows:
	1. Bolted or screwed mechanical pressure type.
	2. Compression/crimped pressure type.
	a. Tin-plated, aluminum adapter sleeves are not permitted.

	3. Twist-on pressure type plastic or nylon insulator cap with internal threaded core and spring insert

	G. Terminal Blocks: NEMA ICS 4 or IEC; modular, channel (rail) mounted with end stops; solderless, box clamp type terminals 300 volt rated for control conductors, 600 volt rated for power conductors; current rated for the applicable conductors; suitab...
	H. Distribution Blocks: For distributing high current carrying capacity to multiple power loads; direct mounted; pressure type lug terminals; 600 volt rated for power conductors; ampere rated for the applicable conductors and loads; suitable for conne...

	2.2 RACEWAYS
	A. Cable Trays, Fittings and Accessories:
	1. Acceptable Manufacturers:
	a. B-Line Systems, Inc.
	b. Cope Cable Tray, a division of Allied Electrical Group
	c. P –W Industries, Inc.
	d. Square D, Schneider Electric

	2. Provide cable tray system complying with NEMA VE 1.
	3. Provide straight sections, reducers, bends, tees, crosses, elbows, covers, clamps, hangers, brackets, splice plates, reducer plates, blind ends, barrier strips, connectors, expansion connectors, drop-outs, conduit adapters, bonding jumpers, and any...
	4. Provide ladder type cable trays capable of supporting a uniformly distributed load of 50 lbs./ft. with a maximum deflection of 0.6 inch at midpoint of a 10 foot simple span and capable of supporting concentrated loads of 200 pounds at any point, ov...
	a. Material and Finish: Galvanized steel or aluminum.
	b. Cross Rungs: Six inches o.c. spacing.
	c. Construction: Four inch I-beam or channel shape side rails, welded to rungs.
	d. Fittings: 12 inches minimum radius.
	e. Covers: Flanged, ventilated.

	5. Fabricate units with rounded edges and smooth surfaces.

	B. Conduit and Fittings:
	1. Acceptable Metal Conduit and Fittings Manufacturers:
	a. RGS, IMC, EMT and FMC Conduit and Fittings:
	1) Allied Tube & Conduit, a Tyco International Ltd. Co.
	2) Hubbell Raco
	3) LTV Copperweld
	4) O-Z/Gedney, a unit of General Signal.
	5) Southwire Company
	6) Thomas & Betts Corp.
	7) Wheatland Tube Co.
	8) Western Tube & Conduit

	b. Expansion Fittings:
	1) Crouse-Hinds, a division of Cooper Industries, Inc.
	2) O-Z/Gedney Co.
	3) Southwire Company
	4) Spring City Electrical Mfg. Co.
	5) Thomas & Betts Corp.

	c. Sealing and Drainage Fittings:
	1) American Electric Industries
	2) Appleton Electric Co.
	3) Crouse-Hinds, a division of Cooper Industries, Inc.
	4) O-Z/Gedney, a unit of General Signal.
	5) Spring City Electrical Mfg. Co.
	6) Thomas & Betts Corp.

	d. Wall and Floor (Smoke and Fire) Seals:
	1) American Electric Industries
	2) Appleton Electric Co.
	3) Crouse-Hinds, a division of Cooper Industries, Inc
	4) O-Z-Gedney, a unit of General Signal.
	5) Spring City Electrical Mfg. Co.
	6) Thomas & Betts Corp.


	2. Minimum Conduit Size: 1/2 inch.
	3. Rigid Galvanized Steel Conduit (RGS) conforming to ANSI C80.1 and Intermediate Metal Conduit (IMC) conforming to ANSI C80.6; hot dip galvanized; standard threaded conduit couplings.
	4. RGS and IMC Fittings: Conforming to NEMA FB 1; hot dip galvanized or zinc or cadmium electroplated, threaded, split-couplings unacceptable; Fittings compatible with conduit.
	5. Electrical Metallic Tubing (EMT): Conforming to ANSI C80.3; electro-galvanized, compression type.
	6. EMT Fittings: Conforming to NEMA FB1; electro-galvanized; steel compression type; rain and concrete tight; insulated throat connectors with case hardened locknuts. Do not use indentation or set screw type fittings of any kind.
	7. Flexible Metal Conduit (FMC): complying with UL 1; hot dip galvanized steel.
	8. FMC Fittings: Conforming to NEMA FB 1, Type 1, Class 1, Style A; hot dip galvanized or zinc or cadmium electroplated; connectors compatible with conduit.
	9. Liquid Tight FMC: Complying with UL 1660; constructed of single strip, flexible continuous, interlocked, and double-wrapped steel; hot dip galvanized inside and outside; coated with liquid-tight jacket of flexible polyvinyl chloride.
	10. Liquid Tight FMC Fittings: Conforming to NEMA FB 1; Type 1, Class 3, Style G; hot dip galvanized or zinc or cadmium electroplated; connectors compatible with conduit.
	11. Rigid Nonmetallic Conduit (RNC): Schedule 40 Rigid PVC; conforming to NEMA TC 2, for direct burial underground or above ground installations.
	12. RNC: Schedule 80 Rigid PVC; conforming to NEMA TC 2, Type 1 for encasement in concrete underground.
	13. RNC Fittings: Conforming to NEMA TC3; matched to conduit/tubing type and material.
	14. Electrical Nonmetallic Flexible Tubing (ENT):  Conforming to NEMA TC 13; for above ground installations, connectors compatible with tubing.
	15. Expansion Fittings: Specifically designed to permit four inches linear movement and 30 degrees angular movement in conduit runs, and to mate with adjoining conduit; iron or steel body, hot dip galvanized or zinc electroplated; with bonding jumper.
	16. Sealing and Drainage Fittings: Corrosion resistant cast metal body with openings for filling/inspection and drainage; corrosion resistant opening plugs; female hub, top and bottom; specifically designed for sealing vertical runs of conduit to rest...
	17. Wall and Floor (Smoke and Fire) Seals: Factory assembled watertight seals suitable for sealing around conduit passing through concrete foundations, fire rated walls, and fire rated floors; constructed with steel sleeves, iron body, neoprene sealin...
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Metraflex Co.
	d. Pipeline Seal and Insulator, Inc.


	C. Wireway, Fittings and Auxiliary Gutters:
	1. Acceptable Manufacturers:
	a. Cooper B-Line, Inc.
	b. Hoffman
	c. Square D, Schneider Electric

	2. Provide wireway straight sections, couplings, offsets, elbows, expansion joints, adapters, hold down straps, end caps, hangers, and any other component parts reasonably incidental to providing a complete wireway system.
	3. Provide lay-in type wireway and auxiliary gutters as follows:
	a. Material and Finish: Sheet metal, phosphatized and gray enamel finished.
	b. Construction: NEMA Type 1, with hinged covers, conforming to NEMA ICS 6 and complying with UL 870.



	2.3 BOXES AND FITTINGS
	A. Acceptable Manufacturers:
	1. Crouse-Hinds, a division of Cooper Industries, Inc.
	2. EGS/Appleton Electric Co.
	3. Hubbell Incorporated, Killark Electric Manufacturing Co. Division
	4. RACO, a Hubbell Company
	5. O-Z/Gedney, a unit of General Signal
	6. Spring City Electrical Mfg. Co.
	7. Thomas & Betts Corporation
	8. Hoffman

	B. Provide boxes compatible with conduit and of types, shapes, and sizes, including box depths, to suit each respective location.
	C. Provide box covers of same material as box, unless otherwise indicated, and of types, shapes, and sizes to suit each respective location.
	D. Provide box accessories as required for mounting at each respective location including mounting brackets, wallboard hangers, extension rings, fixture studs, clamps, and straps.
	E. Pull and Junction Boxes (without terminal or distribution blocks):  Conforming to NEMA OS 1; galvanized sheet steel; welded seams; screw-on covers; equipped with stainless steel nuts, bolts, screws and washers. NEMA Type 1.
	F. Floor Boxes: Conforming to NEMA FB 1; cast iron watertight adjustable type; threaded conduit entrance end; vertical adjusting rings; gasketed; brass floor plates, flush screw-on covers.
	G. Terminal and Distribution Boxes (containing terminal or distribution blocks): Gray finish; white subpanel; welded seams; hinged door; conforming to NEMA 250; NEMA Type 12.
	H. Interior Outlet Boxes: Conforming to NEMA OS 1; galvanized sheet steel; stamped knockouts in back and sides; threaded screw holes with corrosion resistant screws for securing box covers and wiring devices.
	I. Conduit Bodies (condulets): Conforming to NEMA FB 1; galvanized cast metal; threaded conduit entrance ends; removable covers, corrosion resistant screws.
	J. Bushings, Knockout Closures and Locknuts: Conforming to NEMA OS 1; corrosion resistant punched steel box knockout closures and conduit locknuts; malleable iron conduit bushings and offset connectors.
	K. Receptacle Floor Fitting: Aluminum with brushed finish, three inches high maximum; complete with mounting base, insert adaptor, and locking nipple for duplex floor receptacle specified in this section.
	L. Telephone Floor Fitting: Aluminum with brushed finish; flush mounting with single faced one-hole cover.
	M. Exterior Outlet Boxes: Corrosion resistant cast metal; threaded conduit ends; include “weatherproof while in use” hinged cover.
	N. Strain Relief Grip: Woven steel mesh with connection fitting, designed to absorb pull, flexure, and vibration exerted on cord or cable and prevent disconnection at wired terminals.
	O. LAN Outlet Boxes: Aluminum FS devise box with ¾ inch threaded hub epoxy powdered coated.

	2.4 ENCLOSURES
	A. Provide enclosures for terminal and distribution blocks, manual and magnetic motor starters, motor safety switch disconnects, contactors, relays, controllers, transformers, and all other power and control equipment, conforming with NEMA 250 and sui...
	1. In NFPA 70 Class 1, Division 2 Interior Locations:  NEMA Type 7 (Explosion Proof).
	2. Exterior Locations: NEMA type 3R.
	3. All Other Locations: NEMA Type 12 (dust tight) or 13 (Dust and oil tight - heavy duty).

	B. Provide enclosures for manual motor starters complying with NEMA Standards and suitable for surface mounting as follows:
	1. NEMA 12


	2.5 WIRING DEVICES
	A. Acceptable Manufacturers:
	1. Arrow Hart Motor Controls Co.
	2. Eagle Electric Mfg. Co., Inc.
	3. Hubbell Inc.
	4. Leviton Mfg. Co., Inc.
	5. Pass & Seymour/Legrand
	6. Cooper Wiring Devices, a division of Cooper Industries, Inc.

	B. Provide factory fabricated wiring devices conforming to NEMA WD 1, unless otherwise indicated.
	C. Wall Switches: NEMA heavy duty class; rated at 20 amperes; AC quiet slow make, slow break design; toggle handle with totally enclosed case; mounting yoke insulated from mechanism; back or side wiring, metal plaster ears; brown or gray color.
	D. Standard Duplex Receptacles: NEMA heavy-duty class; 2-pole, 3-wire grounding with green hexagonal equipment ground screw; ground terminal and poles internally connected to mounting yoke; rated at 20 amperes, 125 volts; back or side wiring, metal pl...
	E. Floor Receptacles: NEMA heavy-duty class; 2-pole, 3-wire grounding; rated at 20 amperes, 125 volts, back to back duplex receptacle; NEMA configuration 5-20R; brown or gray color.
	F. Special Purpose Outlets: NEMA heavy-duty class, grounding type, with matching plug.
	G. Pilot Light Switches: NEMA heavy-duty class; rated at 20 amperes, 120 or 277 volts; AC quiet design; lighted red polycarbonate (Lexan) toggle handle when switch is in ON position, neon lamp, single pole, back or side wiring.
	H. Interior Plate Covers: Stainless Steel, type 302 satin finished, minimum 0.032-inch-thick; accurately die cut and beveled; smooth rolled outer edge for flush mounted boxes edge smoothed to fit surface mounted boxes; with screws to match plate cover...
	I. Exterior Plate Covers: Die cast aluminum, satin finished, weatherproof, individual spring loaded, gasketed lift lids for devices, corrosion resistant screws to match plate cover finish.

	2.6 ELECTRICAL IDENTIFICATION
	A. Wire and Cable Markers: Machine printed sleeve or adhesive wrap around type with black non-smear indelible ink.  Identification shall be legible with bold, non-faded, distinct characters. Sleeve type markers shall have the marking printed once. Do ...
	B. Nameplates: Laminated plastic with beveled edges; white face ply engraved through to expose contrasting black core ply lettering; 1/16-inch-thick, 5/8-inch-high with 3/8-inch lettering; length as required; punched for riveted fastening.
	C. Warning Labels and Signs: Comply with NFPA 70 and 29 CFR 1910.145 and conform to ANSI Z535.4.


	PART 3 – EXECUTION
	3.1 GENERAL
	A. Comply with requirements for Class 1, Division 2 location for building areas where vehicles are parked, in accordance with NFPA 70.
	B. Determine exact route or location of all electrical materials prior to installation.
	C. Install electrical materials as indicated with offsets, fittings, and changes in elevations as required to make adjustments for obstacles or interferences.
	D. Do not allow the installation of electrical materials and conduit routing to cause any mechanical equipment to become unserviceable or inoperable.
	E. Do not allow electrical materials to protrude into pedestrian or vehicle paths. Coordinate with Owner’s Project Manager.

	3.2 CABLE TRAY INSTALLATION
	A. At Contractor’s option install cable tray system instead of conduit and fittings for horizontal runs in joist and vertical drops and other free-standing panels.
	B. Route cable tray system above the bottom chords and below the top chords of steel roof support joists or between glue laminated wood beams wherever possible. Where this is not possible route within 2'-6" of bottom of joist for single tray and withi...
	C. Install cable tray system in accordance with manufacturer’s installation instructions.
	D. Route cable trays parallel or perpendicular to building lines.
	E. Maintain minimum of six inches clearance at flues and heat sources.
	F. Install system with allowance for expansion and contraction at building expansion joints. Clamp cable trays rigidly only at midpoints between expansion connectors.
	G. Install covers on vertical tray runs for the first six feet above motor control panel(s) and main distribution board.
	H. Install continuous barrier strips with barrier splice clips in trays to separate power cables from control cables.
	I. Ensure cable trays are aligned in a neat uniform manner.
	J. Before starting installation, provide Owner’s Project Manager with shop drawings indicating cable tray and tray cable runs for approval.

	3.3 CONDUIT INSTALLATION
	A. Install conduit underground only for service to auxiliary buildings from main building, site lighting, fuel dispensing systems, and other connections to electrical equipment located outside of building.
	1. Perform excavation, trenching, backfilling and compaction in accordance with Division 31 - Earthwork.
	2. Set the top of concrete encased underground conduit banks a minimum of 1’-6” below finish subgrade, unless otherwise indicated.  Whatever the concrete depth, the tops of the conduits shall located below the frost line.
	3. Encase the following conduits in concrete of three inches thickness all around:
	a. Main exterior underground electrical and telephone service conduits.
	b. Main exterior underground feeders to vehicle wash facilities.
	c. All underground conduits to fuel islands.

	4. All exterior conduits not encased in concrete shall be set with the top of conduits a minimum of 36 inches below finished subgrade or the frost line, whichever is deeper.
	5. All exterior underground conduits, whether encased in concrete or not, shall have tracer warning tape installed above conduits, 6 to 12 inches below subgrade.

	B. Install conduit and fittings exposed, except conceal conduit and fittings in office complex rooms other than mechanical equipment rooms, and elsewhere as indicated.
	C. Route all exposed conduits parallel or perpendicular to building lines.
	D. Group runs of conduit wherever possible.
	E. Route conduit runs above the bottom chords and below the top chords and steel roof support joist with vertical drops along walls/columns or to equipment as applicable, unless otherwise indicated.
	F. Install IMC:
	1. For all outdoor power and control devices.
	2. For horizontal runs attached to or supported from the underside of the bottom chord of open web steel roof o support joists and below 8 inches of bottom of solid steel roof joist or glue laminated wood roof beams as follows:
	a. For AC three phase power
	b. For AC single phase control


	G. Install EMT:
	1. For horizontal runs above the bottom chords and below the top chords of open web steel roof or support joists and within eight inches below bottom of solid steel roof joist or glue laminated wood beams as follows:
	a. For AC three phase power
	b. For AC single phase control
	c. For DC control, instrumentation, data, and communication

	2. For horizontal runs along walls as follows:
	a. For AC three phase power
	b. For AC single phase control
	c. For DC control, instrumentation, data, and communication

	3. For vertical drops down walls and building columns from steel roof or support joist, laminated wood beams or cable tray as follows:
	a. For AC three phase power
	b. For AC single phase control
	c. For DC control instrumentation, data, and communication

	4. In office complex rooms and ceilings.
	5. Make transition from EMT to IMC conduit where required, along horizontal run at least two feet from vertical drop, transition to be above the bottom chords of open web steel roof or support joists, or within eight inches of bottom of solid steel ro...

	H. Install RGS and fittings in place of IMC, where required by NFPA 70 (e.g., electrically classified areas) or by federal, state, and local governments or agencies having jurisdiction.
	I. Install FMC and fittings for motor, lighting connections, and for other equipment connections where subject to movement and vibration.
	J. Install liquid tight FMC and fittings for motor and equipment connections in Class 1, Division 2 locations.
	K. Install EMT and fittings for all data and telephone installations concealed in walls or above ceilings.
	L. Install insulated bushings in open ends of all conduits penetrating enclosures and boxes.
	M. Install a locknut on one side and sealing locknut on the other side of a clean knockout (no concentric rings remaining) where penetrating enclosures or boxes with RGS or IMC. Install listed fitting outside and one locknut inside of a clean knockout...
	N. Install grounding locknuts or grounding bushings on all conduits that penetrate enclosures or boxes that contain knockouts with concentric rings remaining. Install bonding jumper wire.
	O. Install expansion fittings complete with bonding jumpers where conduits cross building expansion joints.
	P. Install smoke and fire stop fittings where conduits pass through fire rated walls and floors.  Restore original fire-resistance rating of assembly.
	Q. Install sealing and drainage fittings with sealing compound to provide a complete seal, as required for Class 1 locations.
	R. Maintain minimum of six inches clearance at flues and heat sources.
	S. Install conduits free from dents and bruises. Plug ends to prevent entry of dirt, debris, and moisture during installation.
	T. Cut ends of conduit square. Ream ends of field-cut conduit and remove burrs.
	U. Join conduit butt-tight in couplings.
	V. Ensure conduit is aligned in a neat, uniform manner.
	W. Holes drilled into NEMA Type 12 enclosures for conduit entry shall be tightly sealed using sealing locknuts to maintain the NEMA rating of the enclosure.
	X. Do not run conduit where the run would expose conduit to damage.
	Y. Do not run conduits on the floor.

	3.4 WIREWAY INSTALLATION
	A. Install wire way only where specifically indicate.
	B. Install wire way system in accordance with manufacturer’s installation instructions.
	C. Install wire way system free from dents and bruises
	D. Route wire way parallel or perpendicular to building lines.
	E. Maintain minimum of six inches clearance at flues and heat sources.
	F. Install wire way system with allowance for expansion and contraction at building expansion joints.
	G. Ensure wire way is aligned in a neat uniform manner.

	3.5 WIRE, CABLE AND CONECTOR INSTALLATION
	A. Install all conductors in raceways, including low voltage wiring, unless otherwise indicated on the drawings.  Keep AC power, AC control, DC control and DC instrumentation, data, and communication cable in separate raceways. Do not mix voltage leve...
	B. Install copper conductors.
	1. Install minimum #12 AWG conductors for AC power circuits and minimum #14 AWG conductors for AC control circuits.
	2. Install stranded conductors for all wiring, except solid #10 AWG and #12 AWG copper conductors may be used for lighting and convenience receptacle circuits.
	3. Install tray cable in cable trays. Use multi-conductor cable with ground for control circuits and three-conductor cable with ground for power circuits.
	a. Limit the number of cables in cable trays to 80 percent of the maximum allowable cable fill area specified in NFPA 70.

	4. Terminate the shield from all shielded cable to ground at one end only: Panel end. Do not terminate shield to ground at the field device.
	5. Factory bound multiple conductor bundle or multi-conductor cable may be used in place of individual conductors for conduit system.
	6. Install communication cable for computers or other equipment as recommended by the communication equipment manufacturer.
	7. Install metal-clad cable (MC) at contractors’ option, for runs concealed in walls and ceilings only. No exposed MC cable shall be permitted.

	C. Color code conductor insulation as follows:
	1. Control Circuits – Single conductor
	a. 24 Volt, DC
	1) Positive-Blue
	2) Negative-Blue with white spiral tracer
	3) Signal-Blue with red spiral tracer

	b. 120 Volt, AC
	1) Supply-Red
	2) Neutral-White
	3) Ground-Green


	2. Control Circuits – Multi-Conductor system
	a. 120 Volt, AC – Single conductors bound
	1) Multi-conductor system consisting of single insulated conductors, factory bound together to form a bundle. All red supply conductors with white for neutral and green for ground. Each conductor within a bundle shall be factory numbered every 12 inch...

	b. 120 Volt, AC – Tray Cable
	1) Multi-conductor system consisting of multiple insulated conductors, factory bound to form a cable. Multiple color supplies conductors with only one white for neutral and only one green for ground. Duplicated colors shall be distinguished with a dif...

	c. 24 Volt, DC – Cable
	1) Multi-conductor system consisting of multiple insulated conductors, factory bound to form a cable. Multiple color conductors. Duplicated colors shall be distinguished with a different factory printed number or a different colored tracer stripe. Ins...


	3. Power Circuits – Single conductor
	a. 240/120 Volt, Single Phase, 3 Wire System:
	1) Hot Phase A Black
	2) Hot Phase B Red
	3) Neutral White
	4) Switch Leg other than phase wire color.
	5) Ground Green

	b. 208/120 Volt, Three Phase, 4 Wire Wye System:
	1) Hot Phase A- Black
	2) Hot Phase B- Red
	3) Hot Phase C- Blue
	4) Neutral- White
	5) Switch Leg- other than phase wire color.
	6) Ground- Green

	c. 240/120 Volt, Three Phase, 4 Wire Delta System:
	1) Hot Phase A- Orange
	2) Hot Phase B- Black
	3) Hot Phase C- Blue
	4) Neutral- White
	5) Ground- Green

	d. 480/277 Volt, Three Phase, 4 Wire Wye System:
	1) Hot Phase A- Brown
	2) Hot Phase B- Orange
	3) Hot Phase C- Yellow
	4) Neutral- Gray
	5) Switch Leg- other than phase wire color.
	6) Ground- Green

	e. 480 Volt, Three Phase, 3 Wire System:
	1) Hot Phase A- Brown
	2) Hot Phase B- Orange
	3) Hot Phase C- Yellow
	4) Ground- Green


	4. Power Circuits – Multi-Conductor system
	a. 208, 240, 480, 600 Volt – Tray Cable
	1) Multi-conductor system consisting of multiple insulated conductors, factory bound to form a cable. All black conductors. Each conductor shall be distinguished with a different factory printed number. Insulated jacket encloses conductors.


	5. For all conductors, AC and DC, the insulation color and factory printed number, if applicable, shall be maintained throughout the entire length. Do not change color or number at termination points, terminal blocks, distribution blocks or splices.

	D. Install spare conductors as needed.
	E. Bundle spare conductors at each location with nylon ties.  Wrap the end of the bundle with electrical tape. Do not terminate any spares on empty terminal blocks.
	F. Clean raceways of dirt and debris and remove moisture prior to installation of conductors.  Do not install conductors in raceways until raceways have been fully installed and aligned.
	G. Make conductor length for parallel feeders identical.
	H. Keep conductors off ground and floor; wipe conductors clean as they are installed in raceways.
	I. Lace or clip groups of feeder conductors at distribution centers, and pull and junction boxes.
	J. Installation in Cable Trays:
	1. Contractor to utilize existing horizontal cable trays where applicable and install new tray at Contractor’s option for AC power and control, DC control, instrumentation, data, and communication cable. Install AC power and AC control in the same tra...
	2. Securely fasten cable to cross rungs with nylon ties at intervals not to exceed eight feet for horizontal tray runs, and four feet for vertical tray runs.
	3. Cable to be continuous. Splice cable only if a splice or tap is required as indicated on the drawings. Do not splice or tap within tray.
	a. Power cable may be spliced or tapped by connecting to terminal or distribution blocks within terminal or distribution boxes located at tray elevation or below. Make transition between tray cable and individual conductors at this location.
	b. Control cable may be spliced or tapped by connecting to terminal blocks within terminal or distribution boxes located within 10 feet of finished floor. Make transition between tray cable and individual conductors at this location.


	K. Installation in Conduit:
	1. Pull conductors together where more than one is being installed in a conduit.
	2. Use pulling means which cannot damage conductor or insulation.
	3. Use pulling lubricant for pulling wire and cable. Lubricant must not deteriorate the conductor or insulation.
	4. All AC power and control wires and low voltage DC cables to be continuous without splices unless a splice is required as indicated on the drawings. Splice or tap conductors only in accessible pull and junction boxes that are located within 10 feet ...
	5. Install AC power conductors, AC control conductors, DC control conductors and instrumentation, data, and communication cable in separate conduits. Do not mix voltage levels within the same conduit.

	L. Installation in Wire way:
	1. All AC power and control wires and low voltage DC cables to be continuous without splices unless a splice is required as indicated. Splice or tap conductors within wire way.
	2. Install AC power conductors, AC control conductors, DC control conductors and instrumentation, data, and communication cable in separate wire way.
	3. AC power and control conductors may only be run within the same wire way provided that a continuous full depth barrier strip is installed along the entire length, the insulation rating is the same and the power and control is functionally associated.

	M. Install splice and terminal connectors which have mechanical strength and insulation rating equivalent-or-better than conductor.
	1. Tape uninsulated connectors with electrical insulating tape to 150 percent of the insulation rating of conductor.

	N. Install split bolt mechanical connectors for copper conductor splices, #6 AWG and larger, or for multiple taps use terminal or distribution blocks.
	O. Install twist-on connectors for copper conductor splices, #8 AWG and smaller for five or fewer splices. Limit the number of conductors per twist-on connector to three. For more than five splices install terminal or distribution blocks for connector...

	3.6 BOX INSTALLATION
	A. Locate boxes to allow accessibility after completion of construction.
	B. Locate pull and junction boxes in office complex rooms, either above removable ceilings or in mechanical equipment rooms and as shown on drawings.
	C. Locate lighting outlet boxes above ceilings in office complex rooms.
	D. Mount outlet boxes flush in office complex rooms other than mechanical equipment rooms, unless otherwise indicated.
	E. Rigidly fasten boxes or solidly embed boxes in concrete.
	F. Securely anchor floor fittings to floor boxes. Where floor fittings are mounted on conduit floor stubs, provide independent anchorage to floor to prevent fitting movement.
	G. Size all junction and pull boxes in accordance with national state and local codes.
	H. Rigidly fasten boxes or solidly embed boxes in concrete or masonry as applicable
	I. Do not install round boxes where conduit must enter side of box.
	J. Install knockout closure to cap unused knockout holes where blanks have been removed.
	K. Support terminal and distribution boxes at cable tray from roof joist independent of cable tray supports.  Locate boxes to allow accessibility after completion of construction.

	3.7 WIRING DEVICE INSTALLATION
	A. Clean dirt and debris from electrical boxes and remove moisture prior to installing wiring devices.
	B. Mount switches vertically with bottom of box 48 inches above floors and platforms, unless otherwise indicated.
	C. Provide electrically continuous, tight grounding connections for wiring devices, unless otherwise indicated.
	D. Install interior plate covers on electrical and telephone/data receptacles, outlets, and wall switches.
	E. Install exterior plate covers on exterior wiring devices.

	3.8 ELECTRICAL IDENTIFICATION INSTALLATION
	A. Tag the jacket of control circuit multi-conductor tray cable and control, instrumentation, data, and communication cables at all termination points, terminal blocks, distribution blocks, and splices, including pull and junction box splices, using c...
	B. Tag individual control circuit conductors at all termination points, terminal blocks, distribution blocks, and splices, including pull and junction box splices, using wire and cable markers with identification numbers or names as designated on the ...
	C. Tag all black power circuit conductors from multi-conductor cable at all termination points, terminal blocks, distribution blocks, and splices, including pull and junction box splices, using colored tape consistent with the insulation color code fo...
	D. Identify spare conductors individually, at both ends, and at junction box splices with numbers between 1 and 999. Do not duplicate numbers. Label as: “Spare From ________ To ________.”  Fill in the blanks with the appropriate locations.
	E. Identify wire numbers on terminal block marking strips.  Use identification numbers.
	F. Identify control, disconnects, contactors, and panel boards with laminated plastic nameplates corresponding to designation of equipment.  Attach nameplates with rivets.  Coordinate designations Owner’s Project Manager.

	3.9 FIELD QUALITY CONTROL
	A. Upon completion of installation of electrical systems, perform testing as follows:
	1. Ensure all equipment connections, are torqued according to the manufacturer’s specifications prior to energizing.
	2. Perform Megger test of all feeders and branch circuits with over current protection at 100 Amps and larger.  Record all measurements and report all findings to the Owner’s Project Manager.  Conductors with test results below the minimum insulation ...

	B. Subsequent to tests and correction of malfunctions detected, energize circuitry and demonstrate functioning of electrical systems in accordance with requirements.  Demonstrate proper rotation of all motors.
	1. Correct motor rotation only at the motor terminal box.

	C. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.



	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. This section includes requirements and specifications pertaining to:
	1. Protection of existing trees, vegetation, landscaping, and site improvements not scheduled for clearing that might be damaged by construction activities.
	2. Trimming of existing trees and vegetation as recommended by arborist for protection during construction activities.
	3. Clearing and grubbing of stumps and vegetation; removal and disposal of debris, rubbish, designated trees, and site improvements.
	4. Topsoil stripping and stockpiling on-site.
	5. Topsoil stripping and removal from site.
	6. Temporary erosion control, siltation control, and dust control.
	7. Temporary protection of adjacent property, structures, benchmarks, and monuments.
	8. Temporary relocation of fencing and site improvements scheduled for reuse.
	9. Watering of trees and vegetation during construction activities.
	10. Removal and legal disposal of cleared materials.


	1.2 RELATED SECTIONS
	A. Section 024100 - Demolition

	1.3 QUALITY ASSURANCE
	A. Comply with governing codes and regulations.  Use experienced workers
	.

	1.4 DEFINITIONS
	A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.
	D. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.  Its appearance is generally friable, pervious, and black or a darker shade of brown, gr...
	E. Plant-Protection Zone:  Area surrounding individual trees, groups of trees, shrubs, or other vegetation to be protected during construction, and indicated on Drawings.
	F. Tree-Protection Zone:  Area surrounding individual trees or groups of trees to be protected during construction, and defined by a circle concentric with each tree with a radius 1.5 times the diameter of the drip line unless otherwise indicated.
	G. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants.

	1.5 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Do not commence site clearing operations until temporary erosion- and sedimentation-control and plant-protection measures are in place.
	C. The following practices are prohibited within protection zones:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Foot traffic.
	4. Erection of sheds or structures.
	5. Impoundment of water.
	6. Excavation or other digging unless otherwise indicated.
	7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	D. Do not direct vehicle or equipment exhaust towards protection zones.
	E. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.
	F. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist.


	PART 2 - PRODUCTS
	2.1 MATERIALS
	A. Tree protection, erosion control, siltation control, and dust control materials suitable for site conditions.


	PART 3 – EXECUTION
	3.1 PREPARATION/GENERAL
	A. Prevent damage to existing improvements indicated to remain, including improvements on and off site
	B. Protect existing trees and vegetation indicated to remain.
	C. Do not stockpile materials.
	D. Do not permit traffic within drip line of existing trees to remain.  Provide and maintain temporary guards to encircle trees or groups of trees to remain, whether or not irrigation system is removed or inoperable.
	E. Protect and maintain benchmarks and survey control points from disturbance during construction.

	3.2 CLEARING
	A. Strip topsoil to depths required.  Remove heavy growths before stripping.
	B. Completely remove all improvements including stumps and debris except for those indicated to remain.  Remove below grade improvements at least 12 inches below finish grade and to the extent necessary so as not to interfere with new construction. Us...
	C. Remove abandoned mechanical and electrical work as required. See Section 024100 – Demolition for additional requirements
	D. Prevent erosion and siltation of streets, catch basins and piping, according to the Illinois Urban Manual (Current Edition),.  Control windblown dust.  See Section 312513 - Erosion and Sedimentation Control for additional requirements
	E. Minimize production of dust due to clearing operations; do not use water if such use will result in ice, flooding, sedimentation of public waterways or storm sewers, or other pollution, according to the Illinois Urban Manual (Current Edition),

	3.3 EXISTING UTILITIES AND BUILT ELEMENTS
	A. Coordinate work with utility companies; notify before starting work and comply with their requirements; obtain required permits. Notify JULIE for area where Project is located before site clearing.
	B.  Protect existing utilities to remain in service, whether on or off-site.
	C. Do not disrupt public utilities without permit from authority having jurisdiction.
	D.  Protect existing structures and other elements that are not to be removed.
	E.  Fencing and other improvements scheduled for reuse shall be stored in a secure area and protected until reinstalled.

	F. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place.
	1. Arrange with utility companies to shut off indicated utilities.

	G. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others, unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirement...
	1. Notify Owner not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Owner’s written permission.

	H. Removal of underground utilities is included in earthwork sections and in applicable fire suppression, plumbing, HVAC, electrical, communications, electronic safety and security, and utilities sections.
	3.4 VEGETATION
	A. Remove trees, shrubs, brush, and stumps in areas to be covered by building structure, paving, lawns, and planting beds.
	B. Do not begin clearing until vegetation to be relocated has been removed.
	C. Do not remove or damage vegetation beyond indicated limits:
	1. 10 feet each side of surface walkways, patios, surface parking, and utility lines less than 12 inches in diameter.
	2. 15 feet each side of roadway curbs and main utility trenches.
	3. 25 feet outside perimeter of pervious paving areas that must not be compacted by construction traffic.
	4. Exception:  Specific trees and vegetation indicated on drawings to be removed.
	5. Exception:  Selective thinning of undergrowth specified.

	D. Vegetation Removed:  Do not burn, bury, landfill, or leave on site, except as indicated. Use only hand methods for grubbing within protection zones.
	6. Chip, grind, crush, or shred vegetation for mulching, composting, or other purposes; preference should be given to on-site uses.
	7. Existing Stumps:  Treat as specified for other vegetation removed; remove stumps and roots to depth of 18 inches.
	8. Fill holes left by removal of stumps and roots, using suitable fill material, with top surface neat in appearance and smooth enough not to constitute a hazard to pedestrians.

	E.  Dead Wood:  Remove all dead trees (standing or down), limbs, and dry brush on entire site; treat as specified for vegetation removed.
	F.  Water vegetation as required to maintain health.  Cover temporarily exposed roots with wet burlap and backfill as soon as possible.  Coat cut plant surfaces with approved emulsified asphalt plant coating.
	G. Repair or replace vegetation which, has been damaged.  Remove heavy growths of grass before stripping.
	H. Restoration: Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches and compact each layer to a density equal to adjacent original ground.
	I. If vegetation outside removal limits or within specified protective fences is damaged or destroyed due to subsequent construction operations, replace at no cost to Owner.

	3.5 DISPOSAL AND BURNING
	B. Separate recyclable materials produced during site clearing from other non-recyclable materials.  Store without intermixing with other materials and transport recyclable materials to recycling facilities.  Do not interfere with other Project work.
	C. Open burning will not be permitted.
	END OF SECTION



	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. Provide stone riprap for slope protection over prepared subgrade.
	B. Provide mud/silt retaining systems.
	C. Provide erosion control matting.
	D. Stormwater monitoring.

	1.2 RELATED SECTIONS
	1.3 SUBMITTALS
	A. Product Data:  Submit manufacturer's product data and installation instructions for each material and product used, including:
	B. Types of stone and sizes.
	C. Types of fabrics and erosion control matting.
	D. Seeding
	E. Sodding
	F. Netting

	1.4 QUALITY ASSURANCE
	A. Comply with governing codes and regulations.  Provide products of acceptable manufacturers that have been in satisfactory use in similar service for three years.  Use experienced installers.  Deliver, handle, and store materials in accordance with ...
	B. Comply with all requirements of U.S. Environmental Protection Agency for erosion and sedimentation control, as specified for the National Pollutant Discharge Elimination System (NPDES), Phases I and II, under requirements for the most current Const...
	C. Also comply with all more stringent requirements of State of Illinois Erosion and Sedimentation Control Manual.
	D. Develop and follow an Erosion and Sedimentation Prevention Plan and submit periodic inspection reports.
	E. Do not begin clearing, grading, or other work involving disturbance of ground surface cover until applicable permits have been obtained; furnish all documentation required to obtain applicable permits.
	F. Erosion on Site:  Minimize wind, water, and vehicular erosion of soil on project site due to construction activities for this Project.
	G. Sedimentation of Waterways on Site:  Prevent sedimentation of waterways on the project site, including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary sewers.
	H. Discharge Monitoring:  Monitor discharges as required and where required.


	PART 2 - PRODUCTS
	2.1 MATERIALS
	A. Crushed stone bedding two feet thick, with filter fabric, and mechanically-placed one-foot-thick stone riprap.
	B. Retaining Wall Systems:  Modular retaining wall system by Keystone or Risi Stone.
	C. Erosion Control Matting: By Forestry Suppliers, Contech Engineered Solutions or locally approved DOT materials of the following:
	1. Nonwoven polyester geotextile.
	2. Polyvinyl chloride non-woven mat.
	3. Nylon geomatrix.

	D. Temporary Erosion Control Materials
	1. Silt Fence Fabric:  Polypropylene geotextile resistant to common soil chemicals, mildew, and insects; non-biodegradable; in longest lengths possible; fabric including seams with the following minimum average roll lengths:
	a. Average Opening Size:  30 U.S. Std. Sieve (0.600 mm) maximum when tested in accordance with ASTM D 4751.
	b. Permittivity:  0.05 sec^-1 minimum when tested in accordance with ASTM D 4491.
	c. Ultraviolet Resistance:  Retaining at least 70 percent of tensile strength when tested in accordance with ASTM D 4355 after 500 hours’ exposure.
	d. Tensile Strength:  100 lb-f (450 N) minimum in cross-machine direction and 124 lb-f (550 N) minimum in machine direction; when tested in accordance with ASTM D 4632.
	e. Elongation:  15 to 30 percent, when tested in accordance with ASTM D 4632.
	f. Tear Strength:  55 lb-f (245 N) minimum when tested in accordance with ASTM D 4533.
	g. Color:  Manufacturers’ standard, with embedment and fastener lines preprinted.




	PART 3 - EXECUTION
	3.1 INSTALLATION
	A.  Install materials and systems in accordance with manufacturers’ instructions and approved submittals.  Install materials and systems in proper relation with adjacent construction.  Coordinate with work of other sections.
	B.  Land disturbance activity shall not commence until the Land Disturbance Permit has been obtained by the Owner, provided that a permit is required for the project.
	C. Minimum procedures for grassing are:
	1. Scarify slopes to a depth of not less than 6" and remove large clods, rock, stumps, roots larger than 1/2" in diameter and debris.
	2. Sow seed within 24 hours after the ground is scarified with either mechanical seed drills or rotary hand seeders.
	3.  Apply mulch loosely and to a thickness of between 3/4" and 1-1/2".
	4.  Apply netting over mulched areas of sloped surfaces.
	5. Roll and water seeded areas in a manner which will encourage sprouting of seeds and growing of grass. Reseed areas which exhibit un-satisfactory growth. Backfill and seed eroded areas.

	D. Install and maintain silt fencing, silt dams, traps, barriers and appurtenances as shown on the approved descriptions and working drawings. Hay bales which deteriorate and filter stone which is dislodged shall be replaced.
	E. Should any of the temporary erosion and sediment control measures employed fail to produce results which comply with the requirements of the State, immediately take whatever steps are necessary to correct the deficiency.


	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. This section includes requirements for excavation, trenching, filter fabric, back-filling, filling, compaction and grading.

	1.2 RELATED SECTIONS
	A. Section 260500 – Common Work Results for Electrical Systems

	1.3 REFERENCE STANDARDS
	A. AASHTO M147 – Standard Specifications for Materials for Aggregate and Soil Aggregate Sub-base, Base and Surface Courses; current edition.
	B. AASHTO T 180 – Standard Specification for Moisture-Density Relations of Soils Using a 4.54 kg (10-lb) Rammer and a 457 mm (18 in.) Drop; American Association of State Highway and Transportation Officials; current edition.
	C. ASTM C 33 – Standard Specifications for Concrete Aggregates; current edition.
	D. ASTM C 136 – Standard Test Method for Sieve Analysis of Fine & Coarse Aggregates; current edition.
	E. ASTM D 26 – Standard Specifications for Tensile Testing Machine for Textiles; current edition.
	F. ASTM D 1557 – Standard Test Methods for Laboratory Compaction characteristics of Soil Using Modified Effort (56,000 Ft – bf/ft3); current edition.
	G. ASTM D 1777 – Standard Test Methods for Thickness of Textile Materials; current edition.
	H. ASTM D 2487 – Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System); current edition.
	I. ASTM D 2922 – Standard Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth); current edition.
	J. ASTM D 2940 – Standard Specifications for Graded Aggregate Materials for Bases or Subbases for Highway or Airport; current edition.
	K. ASTM D 3776 –Standard Test Methods for Mas Per Unit Area (Weight) of Fabrics; current edition.
	L. ASTM D 4254 – Standard Test Methods for Minimum Index Density and Unit Weight of Soils and Calculations for Relative Density; current edition.
	M. ASTM D 4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils; current edition.

	1.4 UNIT PRICE FOR UNSUITABLE SOIL MATERIALS
	1. The Owner’s Project Manager exclusively shall make the determination of unsuitable soil materials.
	2. Excavation, replacement and disposal of unsuitable soil materials, if any, shall be considered additional work to that indicated on the Drawings, specified, or reasonably inferred by the Contract Documents and, by appropriate change order, be charg...
	3. Measurement of the quantity of unsuitable soil materials shall be accurately made by Contractor and verified by the Owner’s Project Manager.
	4. The quantity of unsuitable soil materials excavated, replaced and disposed of shall, for payment purposes, be the actual volume of the excavation, calculated from grades determined before and after the work at the excavation area.
	5. Excavation required by the Contract Documents and excavation, replacement or disposal of soil materials required because of Contractor's failure to comply with the Contract Documents shall not be compensated as unsuitable soil materials.

	1.5 PROJECT CONDITIONS
	A. Locate existing underground utilities in areas of work.  If utilities are to remain in place, provide adequate means of protection during earthwork operations.  Do not use explosives.

	1.6 MAINTENANCE/OPERATION
	A. Do not allow water to accumulate in excavations or graded areas.
	B. Protect graded areas from traffic and erosion.  Repair and reestablish grades in settled, eroded, and rutted areas.
	C. Where completed compacted areas are disturbed by subsequent construction operations or adverse weather, remove and replace or scarify soil materials, reshape, and re-compact to specified density prior to further construction.


	PART 2 – PRODUCTS
	2.1 BACKFILL AND FILL MATERIALS
	A. Unless other materials are specifically indicated for backfilling and filling, use soil materials excavated from site or Common Fill Materials specified herein.
	B. Untreated aggregate base material (Meet ASTM D 2940)
	C. Select Fill Under Interior Floor Slabs-On-Grade: Washed, evenly graded mixture of crushed stone, or crushed or uncrushed gravel, with 100 percent passing a 1-1/2 inch sieve and not more than five percent passing a No. 4 sieve.
	D. Sand Backfill: Natural river or bank sand; free of silt, clay, loam, friable or soluble materials, and organic matter.
	E. Sand - Fill Type:  Natural river or bank sand; washed; free of silt, clay, loam, friable or soluble materials, and organic matter.
	1. Grade in accordance with ASTM D 2487 Group Symbol SW.
	2. Graded in accordance with ASTM C 136; within the following limits:

	F. Pea Gravel Backfill: Naturally rounded stone, 1/8 inch minimum to 3/4 inch maximum size; free of clay, shale and organic matter.
	1. Grade in accordance with ASTM D 2487 Group Symbol GM.
	2. Graded in accordance with ASTM C 136, within the following limits:

	G. Stone Crushings for Fiberglass Underground Fuel Tanks and Piping: Free flowing crushed stone; 1/8 inch minimum size to 1/2 inch maximum size; washed, free of clay, shale and organic matter; complying with ASTM C 33, paragraph 9.1 requirements, exce...
	H. Crushed Stone for Underdrains and Under Manhole: Washed natural stone; crushed or uncrushed; 3/4 inch minimum to one inch maximum size; free of clay, shale, sand, debris and organic matter.
	I. Rip Rap: Washed natural stone; crushed or uncrushed; with 100% passing a 12 inch sieve, 30% to 50% passing a six inch sieve, and 0% passing a three inch sieve; free of clay, shale, sand, debris and organic matter.
	1. Render all backfill and fill materials free of rock or gravel larger than two inches in any dimension, debris, waste, frozen parts, vegetation and other deleterious matter.

	J. Granular Fill – in accordance with AASHTO M147, with a liquid limit of not more than 25 and a plasticity index of not more than 5 in accordance with ASTM D 4318.
	K. Topsoil - Fill Type:  Topsoil excavated on-site.
	1. Free of roots, rocks larger than 1/2 inch, subsoil, debris, large weeds and foreign matter.
	2. Conforming to ASTM D2487 Group Symbol OH.


	2.2 FILTER FABRIC
	A. Filter fabric shall be of nonwoven needle punched construction composed of polypropylene, polyethylene or polyamide fibers.  The fabric should free of any chemical treatment or coating, allow the passage of water and be inert to chemicals commonly ...
	B. Acceptable Manufacturers
	1.  US Fabrics Inc. 800-518-2290
	2. Tencati/Mirafi 706-693-4000
	3. IDOT Specification

	C. Products:
	1. Filter Fabric (for underdrains and other drainage use) shall be a non-woven pervious geotextile fabric that meets the following requirements:
	a. Weight (ASTM D 3776):  4.5 ounces per square yard.
	b. Thickness (ASTM D 1777):  60 mils.
	c. Grab Tensile Strength (ASTM D 76):  120 pounds.
	d. Grab Elongation (ASTM D 76):  55%.
	e. Flow Rate (CFMC-GET-2):  285 gallons per minute per square foot.




	PART 3 - EXECUTION
	3.1 GENERAL
	A. The elevations shown on the Drawings as existing are taken from the best existing data and are intended to give reasonable, accurate information about the existing elevations. They may not be exact, and the Contractor must satisfy himself as to the...
	B. Earthwork operations shall be performed in a safe and proper manner with appropriate precautions being taken against all hazards.
	C. All excavated and filled areas for structures, trenches, fills, topsoil areas, embankments and channels shall be maintained by the Contractor in good condition at all times until final acceptance by the Owner.  All damage caused by erosion or other...
	D. The Contractor shall control grading in a manner to prevent water running into excavations.  Obstruction of surface drainage shall be avoided and means shall be provided whereby storm water can be uninterrupted in existing gutters, other surface dr...
	E. Tests for compaction and density shall be conducted by an independent testing laboratory selected by the Owner’s Project Manager.  Costs of compaction tests performed by an independent testing laboratory shall be paid for by the Owner.  The Contrac...
	F. All earthwork operations shall comply with the requirements of OSHA Construction Standards, Part 1926, Subpart P, Excavations, Trenching, and Shoring, and Subpart O, Motor Vehicles, Mechanized Equipment, and Marine Operations, and shall be conducte...
	G. It is understood and agreed that the Contractor has made a thorough investigation of the surface and subsurface conditions of the site and any special construction problems which might arise as a result of nearby watercourses and floodplains, parti...

	3.2 PREPARATION
	A. The Contractor shall protect structures, utilities, sidewalks, pavements and other facilities from damage caused by settlement, lateral movement, undermining, washout and other hazards created by earthwork operations.
	B. The Contractor shall protect subgrades and foundation soils against freezing temperatures or frost and provide protective insulating materials as necessary.
	C. The Contractor shall provide erosion control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.

	3.3 EXCAVATION
	A. Excavate site materials to establish required elevations.
	B. Excavate trenches for piping and conduit to the uniform width required for six to nine inches clearance on both sides of pipe or conduit, except where additional width is required for proper installation of joints, fittings, valves and other work, ...
	C. Carry depth of trenches for piping to establish indicated flow lines and invert elevations.
	D. Excavate for electrical conduit so that top of conduit will not be less than NEC standard vertical distance below finished grade.
	E. Trim bottoms of excavations to leave solid base to receive other work.  Keep excavation bottoms clean and clear of loose materials.
	F. Protect excavation bottoms against freezing when atmospheric temperature is less than 35 F.
	G. Correct unauthorized excavation in a manner acceptable to Owner’s Project Manager, at no cost to Owner.

	3.4 FILTER FABRIC INSTALLATION
	A. Line excavations with filter fabric where indicated on drawings.
	B. Overlap adjoining fabric panels at least 18 inches.

	3.5 BACKFILLING AND FILLING
	A. Place specified backfill and fill materials in layers to establish required elevations.
	B. Do not place backfill or fill materials on surfaces that are muddy, frozen, or contain frost or ice.
	C. Remove rock or gravel larger than two inches in any dimension, debris, waste, obstructions, and deleterious matter from ground surface prior to placement of fills.
	D. Plow, strip, or break-up sloped surfaces steeper than one vertical to four horizontal (1V:4H) so that fill materials will bond with existing surface.
	E. When existing ground surface has a density less than that specified herein under "Compaction", break up ground surface, pulverize, moisture-condition to optimum moisture content, and compact to specified depth and percentage of maximum density or r...
	F. Place backfill and fill materials in layers not more than eight inches in loose depth for material compacted by heavy compaction equipment, and not more than four inches in loose depth for material compacted by hand-operated tampers.
	G. Place backfill and fill materials uniformly around structures, materials and equipment to approximately same elevation in each lift.
	H. Completely fill and compact under piping and conduit.  Shape fill to fit bottom 90 degrees of cylinder.  Support piping and conduit during placement and compaction of bedding fill.
	I. Moisten or aerate each layer of backfill or fill prior to compaction as necessary to provide optimum moisture content.  Compact each layer to specified percentage of maximum density or relative density.
	J. Granular Fill:  Place and compact materials in equal continuous layers not exceeding six inches compacted depth.
	K. Soil Fill:  Place and compact material in equal continuous layers not exceeding eight inches compacted depth.
	L. Compaction Density Unless Otherwise Specified or Indicated:
	1. Under paving, slabs-on-grade, and similar construction:  97% of maximum dry density.
	2. At other locations:  95% of maximum dry density.


	3.6 COMPACTION
	A. Compact soil to not less than the following percentages of maximum density for soils which exhibit a well-defined moisture density relationship (cohesive soils) determined in accordance with ASTM D 1557; method and not less than the following perce...
	1. Under Buildings (including future) and Paving Areas: Compact existing ground surface and each layer of backfill or fill material to 95 percent maximum density. Contractor to compact layers in no greater than 8” lifts.
	2. Other Areas: Compact existing ground surface and each layer of backfill or fill material to 90 percent maximum density. Contractor to compact layers in no greater than 8” lifts.

	B. Where soil materials must be moisture conditioned before compaction, uniformly apply water to surface.  Prevent free water from appearing on surface of soil materials during or subsequent to compaction operations.
	C. Remove and replace, or scarify and air dry, soil material that is too wet to permit compaction to specified density.
	D. Compact soil materials around piping and conduit with hand-operated tampers.
	E. Coordinate with Section 260500 – Common Work Results for Electrical Systems, burial requirement minimum 1'-6" below finish grade for conduit.
	F. Do not allow heavy vehicles, equipment or machinery to operate directly over piping and conduit until a minimum of 18 inches of backfill has been placed and compacted.

	3.7 PROOF ROLLING
	A. Proof roll site after the top 12 inches of the sub-grade have been shaped and compacted to specifications.  Sub-grade should be at or near optimum moisture content.
	B. For soil type(s) A-3, A-4, A-6, and A-7, use 35 ton roller with a tire pressure of 120 psi.   For granular soils or soil, rock, and granular mixtures, use 50 ton roller with 150 psi tire pressure.
	C. The sub-grade area where the proof rolling has taken place is considered “Failed” based on the following:
	1. New Construction
	a. Permanent rutting in excess of 1 inch.
	b. Elastic (rebound) movement or rutting is in excess of one inch with substantial cracking or sustainable lateral movement.

	2. Reconstruction
	a. Permanent rutting in excess of ½ inch.
	b. Elastic (rebound) movement is in excess of ½ inch with substantial cracking or sustainable lateral movement.


	D. Soil excavated as a result of proof rolling shall be considered “Unsuitable” as determined by the Owner’s Project Manager and is to be excavated, replaced and disposed off-site, if Owner’s Project Manager so directs.

	3.8 GRADING
	A. Grade site to establish required elevations.

	3.9 MOISTURE CONTROL
	A. The site shall be kept free of surface water at all times.  The Contractor shall install drainage ditches and dikes and shall perform all pumping and other work necessary to divert or remove rainfall and other accumulations of surface water from th...
	B. Where groundwater is encountered, the Contractor shall make the effort necessary to secure a dry excavation.  In sandy and in other suitable type soils, dewatering shall be done by well pointing.  If, in the opinion of the Owner’s Project Manager, ...

	3.10 UNSUITABLE SOIL MATERIALS
	A. Excavate, replace and dispose of site soil materials determined to be unsuitable by Owner’s Project Manager, if Owner’s Project Manager so directs.
	B. Replace unsuitable soil materials with Common Fill Materials specified and backfill, compact and grade the replacement materials as specified herein.
	C. Dispose of unsuitable soil materials off site.

	3.11 TOLERANCES
	A. Perform earthwork operations to establish required elevations and dimensions within the following tolerances, except that no tolerance will be permitted that would allow a lesser size than indicated for footings and foundations or a lesser thicknes...
	1. Under Buildings and Paving Areas: Plus or minus 1/2 inch.
	2. Other Areas: Plus or minus 1 inch.


	3.12 FIELD QUALITY CONTROL
	A.  Owner will furnish testing and inspection services during earthwork operations.  Such services will include general inspections of earthwork operations, testing of fill materials and compaction, and inspection of excavations to such extent as dete...

	3.13 REMOVAL
	A. Remove excess excavated material, rock and gravel, debris, waste, vegetation and deleterious matter from earthwork operations and dispose of off-site.


	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Roadways.
	2. Parking lots.
	3. Curbs and gutters.
	4. Sidewalks.

	B. Related Requirements:
	1. Section 312000 "Earth Moving" for subgrade preparation, fill material, and aggregate subbase and base courses.
	2. Section 321216 "Asphalt Paving" for hot-mix asphalt paving.


	1.2 SUBMITTALS
	A. Portland Cement Concrete (PCC) mix designs.
	B. Quality Control Plan in accordance with IDOT Check Sheet #23 Recurring Special Provision for Quality Control/Quality Assurance of Concrete Mixtures.
	C. Material Certificates:
	1. Aggregates.
	3. Concrete Admixtures


	1.3 QUALITY ASSURANCE
	D. Comply with materials, workmanship, and other applicable requirements of Section 420 of the IDOT Standard Specifications.


	PART 2 -  PRODUCTS
	2.1 PORTLAND CEMENT CONRETE
	A. In accordance with Article 1020 of the IDOT Standard Specifications.

	2.2 STEEL REINFORCEMENT
	A. Reinforcement Bars and Welded Wire Reinforcement:  In accordance with Article 1006.10 of the IDOT Standard Specifications.
	B. Dowel Bars and Dowel Bar Assembly:  In accordance with Article 1006.11 of the IDOT Standard Specifications.

	2.3 CONCRETE MATERIALS
	A. Cementitious Materials: Use the following cementitious materials, of same type, brand, and source throughout Project:
	1. Portland Cement: In accordance with Article 1001 of the IDOT Standard Specifications.
	2. Finely Divided Minerals:  In accordance with Article 1010 of the IDOT Standard Specifications.

	B. Coarse Aggregates:  In accordance with Article 1004 of the IDOT Standard Specifications.
	C. Fine Aggregates:  In accordance with Article 1003 of the IDOT Standard Specifications.
	D. Concrete Admixtures:  In accordance with Article 1021 of the IDOT Standard Specifications.
	E. Water:  In accordance with Article 1002 of the IDOT Standard Specifications.

	2.4 CONCRETE CURING MATERIALS
	A. In accordance with Article 1022 of the IDOT Standard Specifications.

	2.5 RELATED MATERIALS
	B. Joint Fillers: Hot-poured joint sealer in accordance with Article 1050.02 of the IDOT Standard Specifications.

	2.6 CONCRETE MIXTURES
	A. In accordance with Article 1020 of the IDOT Standard Specifications and complying with the following requirements:
	1. Curbs and Gutters, Sidewalks, and Miscellaneous Concrete:  Class SI Concrete.
	2. PCC Pavements and Parking Lots:  Class PV Concrete.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Proof-roll prepared aggregate base course to identify unsuitable materials and areas of excess yielding.

	3.2 PREPARATION
	B. Remove loose material from compacted aggregate base course surface immediately before placing concrete.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, grades, and elevations. Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.
	C. Comply with requirements of Article 420.06 of the IDOT Standard Specifications.

	3.4 STEEL REINFORCEMENT INSTALLATION
	A. Comply with applicable requirements in Article 420 of the IDOT Standard Specifications.

	3.5 JOINTS
	A. Construct longitudinal sawed joints, longitudinal construction joints, transverse contraction joints, and transverse expansion joints in accordance with Article 420.05 of the IDOT Standard Specifications and installed as indicated within the Contra...
	B. Joint spacing shall be no larger than 12 feet by 12 feet within the fuel island pavement.

	3.6 CONCRETE PLACEMENT
	A. Concrete placement shall be in accordance with Article 420.07 of the IDOT Standard Specifications.

	3.7 FINISHING
	A. General: Concrete finishing shall be in accordance with Article 420.09 of the IDOT Standard Specifications. Do not add water to concrete surfaces during finishing operations.
	1. Final finish shall be Type B in accordance with Article 420.09(e)(2) of the IDOT Standard Specifications.


	3.8 CONCRETE PROTECTION AND CURING
	B. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	1. Concrete curing shall be in accordance with Articles 1020.13 and 1022 of the IDOT Standard Specifications.


	3.9 REPAIR AND PROTECTION
	A. Remove and replace concrete paving that is broken, damaged, or defective or that does not comply with requirements in this Section. Remove work in complete sections from joint to joint unless otherwise approved by Owner.
	B. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after placement (or until full compressive strength is achieved). When construction traffic is permitted, maintain paving as clean as possible by removing surface...
	C. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep paving not more than two days before date scheduled for Substantial Completion inspections.

	3.10 FIELD QUALITY CONTROL
	D. All Quality Control is to be the responsibility of the Contractor and shall be in accordance with IDOT Check Sheet #23 Recurring Special Provision for Quality Control/Quality Assurance of Concrete Mixtures.


	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Hot-mix asphalt paving.

	B. Related Requirements:
	1. Section 312000 "Earth Moving" for subgrade preparation, fill material, and aggregate subbase and base courses.
	2. Section 321313 "Concrete Paving" for concrete pavement and for separate concrete curbs, gutters, and sidewalks.


	1.2 SUBMITTALS
	A. Hot-Mix Asphalt (HMA) mix designs.
	B. HMA Paving Quality Control Plan in accordance with Article 1030.06 of the IDOT Standard Specifications.
	C. Material Certificates:
	1. Aggregates.
	3. Tack coat.


	1.3 QUALITY ASSURANCE
	A. Comply with materials, workmanship, and other applicable requirements of Section 406 of the IDOT Standard Specifications.


	PART 2 - PRODUCTS
	2.1 AGGREGATES
	A. Coarse Aggregate: In accordance with Article 1004.03 of the IDOT Standard Specifications.
	B. Fine Aggregate:  In accordance with Article 1003.03 of the IDOT Standard Specifications.
	C. Mineral Filler:  In accordance with Article 1011 of the IDOT Standard Specifications.

	2.2 ASPHALT MATERIALS
	A. Asphalt Binder: PG 64-22 asphalt binder in accordance with Article 1032 of the IDOT Standard Specifications.
	B. Tack Coat: SS-1 in accordance with Article 1032 of the IDOT Standard Specifications.

	2.3 MIXES
	A. Hot-Mix Asphalt: In accordance with Article 1030 of the IDOT Standard Specifications and complying with the following requirements:
	1. Provide mixes with a history of satisfactory performance in geographical area where Project is located.
	2. Binder Course:  IL-19.0, N50
	3. Surface Course:  IL-9.5, N50, Mix ‘D’



	PART 3 - EXECUTION
	3.1 SURFACE PREPARATION
	A. Ensure that prepared subgrade is ready to receive paving. Immediately before placing hot-mix asphalt, remove loose and deleterious material from substrate surfaces.
	B. Tack Coat: Applied in accordance with Article 406.05 of the IDOT Standard Specifications.
	1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove spillages and clean affected surfaces.


	3.2 HOT-MIX ASPHALT PLACEMENT
	A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place asphalt mix by hand in areas inaccessible to equipment in a manner that prevents segregation of mix. Place each course to required grade, cross section, and ...
	1. Place hot-mix asphalt binder course and surface course to thicknesses indicated. Minimum lift thicknesses in accordance with Article 406.06 of the IDOT Standard Specifications.
	2. Place hot-mix asphalt surface course in single lift.
	3. Spread mix at a minimum temperature of 250 deg F.
	4. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in asphalt-paving mat.

	B. Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools to remove excess material forming high spots. Fill depressions with hot-mix asphalt to prevent segregation of mix; use suitable hand tools to smooth surf...

	3.3 JOINTS
	A. Construct joints to ensure a continuous bond between adjoining paving sections. Construct joints free of depressions, with same texture and smoothness as other sections of hot-mix asphalt course. All joints to be in accordance with Article 406.06 o...
	1. Clean contact surfaces and apply tack coat to joints.
	2. Offset longitudinal joints, in successive courses, a minimum of 6 inches.
	3. Offset transverse joints, in successive courses, a minimum of 24 inches.


	3.4 COMPACTION
	A. General: Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive displacement. Compact hot-mix paving with hot hand tampers or with vibratory-plate compactors in areas inaccessible to rollers.
	1. Compaction to be in compliance with Article 406.07 of the IDOT Standard Specifications.

	B. Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.
	C. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

	3.5 FIELD QUALITY CONTROL
	A. All Quality Control is to be the responsibility of the Contractor and shall be in accordance with QC/QA method in Article 1030.09 of the IDOT Standard Specifications.


	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. This section includes requirements and specifications for the following:
	1. Installation of underground fuel storage tank(s) (UST) and piping sumps.
	2. Installation of piping, flexible connectors and connector jackets, pumps, dispensers, accessories, manholes, automatic overfill prevention system, observation wells, and all other component parts reasonably incidental to providing a complete fuel d...
	3. Installation of underground tank monitoring system.

	B. Excavation, trenching, backfilling and compaction for fuel storage tanks and piping: Refer to Division 313000 – Earthwork.
	1. Fuel storage tank inserts and anchorages to be embedded in concrete.


	1.2 RELATED SECTIONS
	A. Section 017000 – Executing Requirements
	B. Section 313000 – Earthwork

	1.3 SUBMITTALS
	A. Product Data:  Submit manufacturer’s product data and installation instructions for the following items:
	1. Tanks and turbine enclosures.
	2. Piping and/or transition sumps.
	3. Primary and secondary containment piping.
	4. Flexible connectors and connector jackets when required at vent risers.
	5. Pumps and accessories.
	6. Dispensers and accessories.
	7. Tank accessories.
	8. Manholes.
	9. Automatic overfill prevention system.
	10. Observation wells.
	11. Manufacturer’s testing and installation data.
	12. Island forms.
	13. Installer Certificate of Training from tank manufacturer.
	14. Monitoring system and related components.

	B. Manufacturer’s Certification:  Submit Certification of Installation on form included at end of this Section, signed and countersigned by Contractor and Fuel Facility Installer.

	1.4 QUALITY ASSURANCE
	A. Perform work with installer specializing in underground storage tank installations with a minimum of five years successful experience, approved in underground storage tank installation by tank manufacturer.
	B. Schedule a pre-installation conference with all subcontractors; include Installer's on-site Foreman. Coordinate with OWNER’S Project Manager.
	C. Licensed or Certified Contractors must be used. Contractors who perform tank work are required to have a certification from the International Fire Code Institute (IFCI). Contractors are required to carry proof of certification on site.

	1.5 REFERENCE STANDARDS
	A. API 1615 – Installation of Underground Petroleum Storage Systems; current edition.
	B. ASTM D 1785 – Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120; current edition. (for monitoring wells where required)
	C. ASTM F 480 – Standard Specification for Thermoplastic Well Casing Pipe and Couplings Made in Standard Dimension Rations, Schedule 40 and Schedule 80; current edition.
	D. California Air Resources Board (CARB)
	E. CFR 40 Part 60 – Standards of Performance for New Stationary Sources; current edition.
	F. International Fire Code Institute (IFCI); current edition.
	G. NFPA 30 – Flammable and Combustible Liquids Code; current edition.
	H. NFPA 30A – Code for Motor Fuel Dispensing Facilities and Repair Garages; current edition
	I. Petroleum Equipment Institute (PEI)
	1. PEI RP100 – Installation of Underground Liquid Storage Systems; current edition.
	2. PEI RP300 – Installation and Testing of Vapor Recovery Systems at Vehicle Fueling Site; current edition.


	1.6 WARRANTY
	A. Provide warranty in accordance with General Conditions and Section 017000 – Execution and Closeout Requirements.
	B. Guarantee tanks against cracking, breakup, and collapse for 30 years from date of installation.

	1.7 MAINTENANCE/OPERATION
	A. Deliver three copies of calibration chart and one dipstick, calibrated in 1/8 inch increments, for each size of UST to OWNER’S Project Manager.
	B. Deliver one plug and one extractor wrench to OWNER’S Project Manager.

	1.8 PERMITTING OF TANKS
	A. Contractor shall obtain all permits from local environmental jurisdiction, including local and state fire marshal prior to installation of tank as required by local and state code. Fuel design engineer to provide stamped plans as required.


	PART 2 - PRODUCTS
	2.1 GENERAL:
	A. The Contractor will furnish all specified items as listed in the drawings and specifications. Contractor will furnish appurtenant accessories not listed in the drawings and specifications as required to complete the entire installation.
	B. The Contractor will install all equipment furnished by Owner identified in the specifications.
	C. The Contractor will contact local agency with environmental jurisdiction and Fire Marshal prior to installation of tank as required by local code.
	D. All secondary containment systems shall pass a post-installation test, which meets the approval of the local agencies with jurisdiction.
	E. Contractor shall certify that the installation of the tanks and piping meets the following conditions below:
	1. The installer has been adequately trained as evidenced by a certificate of training issued by the tank and piping manufacturers.
	2. The installer has been certified or licensed by the Contractors State License Board.
	3. The underground storage tank, any primary piping and any secondary containment, was installed according to applicable voluntary consensus standards and any manufacturer’s written installation instructions.
	4. All work listed in the manufacturer’s installation checklist has been completed.
	5. The installation has been inspected and approved by the local and/or state agencies, or, if required by the local agencies, inspected and certified by a registered professional engineer who has education in and experience with underground storage t...


	2.2 ACCEPTABLE MANUFACTURERS
	A. Acceptable Tank and Turbine Enclosure Manufacturers:  Containment Solutions Inc. or Xerxes Corporation.
	B. Acceptable Piping and Transition Sump Manufacturer: S. Bravo System, Inc. or OPW Fueling Components.
	C. Acceptable Piping Manufacturers: NOV Fiberglass Systems; Red Thread IIA or Dualoy L/LCX, or Omega Flex, Inc.: DoubleTrac.
	D. Acceptable Flexible Connector Manufacturers: Hosemaster, Omega Flex, Inc., Flex-ing by Franklin Fueling Systems, OPW Fueling Components.
	E. Acceptable Submersible Pumps and Leak Detector Manufacturers: Red Jacket Pumps (Veeder Root), FE Petro, or Vaporless Manufacturing, Inc. (leak detector only).
	F. Acceptable Diesel Dispenser Manufacturers: Gasboy International, Inc. or Wayne Fueling Systems LLC.
	G. Acceptable Gasoline Dispenser Manufacturers:  Gasboy International, Inc. or Wayne Fueling Systems LLC.
	H. Acceptable Dispensing Hose Manufacturers: Continental Contitech USA, IRPCO, or Franklin Fueling Systems
	I. Acceptable Nozzle Manufacturers: OPW Fueling Components or Husky Corporation.
	J. Acceptable Diesel and Gasoline Filter Manufacturer: Central Illinois Mfg. Co. (Cim-Tek).
	K. Acceptable Hose Swivel Manufacturer:  OPW Fueling Components.
	L. Acceptable Breakaway Coupling Manufacturers: OPW Fueling Components or Franklin Fueling Systems.
	M. Acceptable Safety Shut-Off Valve Manufacturers: OPW Fueling Components or Franklin Fueling Systems.
	N. Acceptable Dispenser Containment System Manufacturers: S. Bravo System, Inc. (under dispenser containment and new installation entry fittings only), Icon Containment Solutions (for repair entry boots only).
	O. Acceptable Hose Retractor Manufacturer: Universal Valve Company, OPW Fueling Components, or Franklin Fueling.
	P. Acceptable Island Form Manufacturers: OPW Fueling Components or Riverside Steel Inc.
	Q. Acceptable Tank Accessories Manufacturers: OPW Fueling Components, Universal Valve Co. Inc. (observation well cap only), EMCO Wheaton Retail (EVR fill adapter only).
	R. Acceptable Manholes Manufacturers: OPW Fueling Components, Franklin Fueling Systems (turbine enclosure manhole only).
	S. Acceptable Automatic Overfill Prevention System Manufacturers: OPW Fueling Components or EMCO Wheaton Retail.
	T. Monitoring System & Related Components Manufacturer:  Veeder-Root.
	U. Acceptable Observation Well Manufacturers: Atlantic Screen & MFG, Inc., Environmental Well Products Co., Mono Flex Co. Inc., or National Well Supplies Company Inc. Install only where required by local code.
	V. Acceptable Fuel System Control Console: PKM Panel Systems.
	W. Acceptable Diesel Exhaust Fluid Storage Manufacturer:  Blue1USA (if providing a stand-alone DEF station)

	2.3 UNDERGROUND STORAGE TANKS AND TURBINE ENCLOSURES
	A. Fiberglass Tanks and Turbine Enclosures:
	1. Tanks: UL listed and labeled; in compliance with applicable requirements of NFPA 30; cylindrical; double wall with watertight turbine enclosure and sump float switch; three 4-inch National Pipe Thread (NPT) fittings located in manway cover, three 4...
	2. Hold Down Straps: Fiberglass reinforced plastic straps, quantity and location as recommended by tank manufacturer; furnished by tank manufacturer.
	3. Manways: 22 inch I.D., UL listed gaskets, bolts, and covers.
	4. Turbine Enclosure: Flat-sided collection sump designed to contain submersible pump and collect leaks from double wall product supply piping; mounted to containment collar to allow for access to tank interior; and FRP coupling kit for piping penetra...
	5. Sensors: Compatible with Veeder-Root TLS-450Plus UST monitoring system.


	2.4 PIPING and TRANSITION SUMPS
	A. Piping Sumps (For replacement of turbine enclosures only): octagon shape, with snap-lock lid and vertical o-ring seals to make water-tight. 30-year warranty, slurry pour channel to join two-piece containment sump, fuel compatible resin, corrosion r...
	1. Single wall fiberglass piping sump Bravo B423-XX-S-01, collar-mounted, or Bravo B483-XX-S-01, tall collar, mounted by tank manufacturer.
	2. Double wall fiberglass piping sump Bravo B423-XX-D-01, collar mounted, or Bravo B483-XX-D-01, tall collar, mounted by tank manufacturer

	B. Transition Sumps
	1. Flat-sided fiberglass sump, 27-inch riser designed to contain piping and fittings, and to collect leaks from double wall product supply piping
	a. Single-Wall FRP with access at grade:
	1) Planter-style sump Bravo B-501-S-200 for one 2” fitting, B-501-S-220 for two 2” fittings, B-501-S-222 for three 2” fittings, B-503-S-22220 for four 2” fittings or B503-S-22222 for five 2” fittings. Specify number of fittings.
	2) OPW PSTF-4630 or OPW PFTS-4630 (for deep bury), with FRP sump Height Extenders (DFSE-4612) if needed

	b. Double-Wall FRP with access at grade:
	1) Planter-style sump Bravo B-501-D-200 for one 2” fitting, B-501-D-220 for two 2” fittings, B-501-D-222 for three 2” fittings, B-503-D-22220 for four 2” fittings or B503-D-22222 for five 2” fittings. Specify number of fittings.


	2. Commercial two-piece FRP sump with 10” high 32” diameter riser with Snap-Lock lid, 2” deep pour-in-place channel at top, height adjustable in field or order to fit needs, for underground transitions, typical sizes are:
	a. Single-Wall, flat-sided, two-piece, fiberglass transition sump Bravo B833-S36-01 (3’x3’x3’), B833-S48-01 (4’x4’x4’) or B855-S60-01 (5’x5’x5’)
	b. Double-Wall, flat sided, two-piece, fiberglass transition sump Bravo B833-D36-01 (3’x3’x3’), B833-D48-01 (4’x4’x4’) or B855-D60-01 (5’x5’x5’)



	2.5 TANK ANCHOR MATERIALS
	A. Cable Clamps and Thimbles and Turnbuckles: Galvanized steel.

	2.6 UNDERGROUND PIPING
	A. Primary Pipe: UL listed and labeled for flammable liquid, underground; Fiberglass reinforced with threaded adapters and bonded fittings or 316L corrugated stainless steel mechanically fastened, stainless steel adapters and fittings that fasten to p...
	B. Secondary Containment Pipe:  UL listed and labeled for flammable liquid, underground; Fiberglass reinforced outer wall of double wall piping system by primary pipe manufacturer; next size larger pipe from primary pipe; two-piece flanged fittings ad...
	C. Test Reducer: Rigid; part of stainless steel piping connector fitting, entry fitting; fitted with air valve stem; specifically designed to seal off secondary containment piping during testing.
	D. Riser Pipe:
	1. Four Inch Piping for Fill, Vent/Vapor Recovery, and Automatic Tank Gauge Fittings: Schedule 40, black steel pipe.
	2. Four Inch Piping for Monitoring Reservoir: Schedule 40 PVC pipe.
	3. Aboveground Vent and Vent Support Piping: Schedule 40 galvanized steel pipe.


	2.7 COATINGS
	A. Dielectric Coating:  Coal tar epoxy, polyurethane or polyester resin or 10-mil thick tape, double wrapped or rubberized spray undercoating.

	2.8 FLEXIBLE CONNECTORS
	A. Connector: One and one half (1-1/2) or two inches I.D.; UL listed and labeled; one-piece, stainless steel hose, stainless steel wire outer braid; one and one half or two-inch non-re-attachable stainless steel end fittings.
	B. Connector Jackets: Rated for compatibility with gasoline and fuels, resistance to permeability of gasoline and fuels, nylon velcro seal, meets UL-224, and includes boot glue and donut seal.

	2.9 PUMPS AND ACCESSORIES
	A. Pump: UL listed and labeled; submersible; 2 hp, single phase, 60 hertz, 208-230 volt.
	B. Leak Detector: UL listed and labeled; automatic line (piping) leak detection by restricting or shutting off the flow of product through piping; product (thermal) contraction compensating, piston type; capable of detecting leaks of 3 gph at 10 psi l...

	2.10 DISPENSERS AND ACCESSORIES
	A. Diesel Dispenser: Rain-tight enclosure; dual sided, 1” LCD electronic display; 999999 gallon electronic accumulative totalizer; four-piston CFT meter accurate at any delivery and pressure; electric reset; one inch, dual-stage electric solenoid valv...
	1. Gasboy Atlas Series 9853KX or Wayne Select Series 3/G7227D/GJKMR or equivalent

	B. Gasoline Dispenser single hose: Rain-tight enclosure; dual sided, 1” LCD electronic display; 999999 gallon electronic accumulative totalizer; four-piston CFT meter accurate at any delivery and pressure, electric reset; one inch, dual-stage electric...
	1. Single hose: Gasboy Atlas Series 9853KX  or Wayne Select Series 3/G7201D/2GJK or equivalent

	C. Nozzles: Aluminum body, automatic shut-off; replaceable spout, with hold open clip, UL listed and labeled.
	1. Diesel: 1-3/16 inches o.d., OPW 7HB-0100 or Husky VIIIS 177610-03.
	2. Gasoline: 13/16 inch o.d., OPW 11BP-0400 or Husky XS 159559-04.

	D. Diesel Filter: Capable of 17-gpm flow; 10-micron, microglass filter; spin-on type.
	E. Gasoline Filter: 10-micron, microglass filter; spin-on type.
	F. Hose Swivel: 45 degree design; OPW 45-5060 (3/4 inch x 3/4 inch) for unleaded gasoline, OPW 45-5075 (1 inch x 1 inch) for diesel; UL listed and labeled.
	G. Breakaway Coupling: Field repairable type; Coupling separation at 200-350 pounds maximum pulling force; integral, flow preventing, seals or valves activated upon coupling separation; UL listed and labeled, retains UL listing after separation and re...
	1. OPW Fueling Components:  66V-0300 for unleaded, 66V-1300 for diesel.
	2. Franklin Fueling Systems: 697-137-01 for unleaded, 797-133-01 for diesel.

	H. Safety Shut-Off Valve: Location of shear section of valve per manufacturer’s instructions.
	1. OPW Fueling Components: 10 Series
	2. Franklin Fueling Systems 662 series

	I. Dispenser Containment System: One piece all fiberglass dispenser sump specifically designed to detect and contain a dispenser leak, and sized for dispenser manufacturer and model; supplied with fittings for secondarily contained product piping, and...
	a. Bravo B1210-S30-VST for Wayne Select Series master diesel dispensers and diesel/gasoline remote dispensers.
	b. Bravo B8220-S30-VST for Wayne Select diesel satellite dispensers.
	c. Brave B1670-S30-VST for all Gasboy Atlas dispensers.
	d. Bravo B9210-S36-VST for all Wayne Select deep burial applications.
	e. Bravo B9670-S36-VST for all Gasboy Atlas deep bury applications
	f. Bravo B8670-D30-VST Double-Walled for Gasboy Atlas dispensers
	g. Bravo B8210-D30-VST Double-Walled for Wayne Select dispensers.

	J. Island Forms: stainless steel island forms, half-circle radius, straight.

	2.11 ACCESSORIES
	A. Cap (for fill assembly): Non-EVR: OPW 634TT-4000; corrosion resistant, Duratuff body; buna-n gasket; hole for padlock or EVR: OPW 634TT-7085EVR; corrosion resistant body; four inches; toggle lever type; top seal, buna-n gasket; hole for padlock.
	B. Cap (for vent/vapor recovery assembly): OPW 1711T-7085EVR; corrosion resistant body; three inches; toggle lever type; top seal, buna-n gasket; hole for padlock.
	C. Cap (for diesel vent piping at island): OPW 23-0033; two inches; aluminum body; 40 mesh brass screen; open type; vapors directed upward; set screw installation to vent riser pipe.
	D. Cap (for gasoline vent piping at island): Non-EVR: OPW 623V-2203; two inches; Duratuff body; pressure/vacuum setting – 2.5” – 6” water column pressure settings and -6” - -10” water column vacuum settings are factory preset and tested; set screw ins...
	E. Cap (for observation well): Universal 1300-40; Blue PVC casing-injection molded corrosion proof plastic body; Buna-N seal; designed for four inches slotted PVC well pipe in accordance with API-RP-1615; seals water and vapor tight; lockable.
	F. Adapter (for vent/vapor recovery assembly): Non-EVR: OPW 1611AV-1605; clear anodized aluminum; poppeted. or EVR: OPW 61VSA-1020-EVR; bronze; swivel.
	G. Adapter (for fill assembly): Non-EVR: OPW 633T; corrosion resistant body or EVR: OPW 61SALP-1020-EVR; Bronze; swivel or EMCO Wheaton A0089-001; Aluminum
	H. Extractor Fitting (for gasoline vent/vapor recovery assembly):  OPW 233-4422; cast iron body with Duragard coating; four inch by two inch by two inch with four inches top and tank connection threads and two inches outlet threads.
	I. Extractor Fitting (for diesel vent assembly):  OPW 233-4420; cast iron body with Duragard coating; four inch x two inch with four inches top and tank connection threads, and two inches outlet thread.
	J. Fiberglass Entry Fittings: Bravo FRP fittings with dual secondary test ports (For new installations only).  Test ports shall be located between the 6 and 9 o’clock position. Entry Fittings to be installed perpendicular to the sump walls.
	1. F-07-S-0-F:  3/4 inch galvanized conduit penetration into piping/dispenser sump.
	2. F-10S-0-F: one inch galvanized conduit penetration into piping/dispenser sump.
	3. F-32-T-F:  three inch over two inch fiberglass piping penetration into piping/dispenser sump.
	4. F-43-T-F:   four inch over three inch fiberglass piping penetration into piping/dispenser sump.
	5. F-32U-T-F:  two inch LCX Coaxial fiberglass piping penetration into piping/dispenser sump.
	6. F-43U-T-F:  three inch LCX Coaxial fiberglass piping penetration into piping/dispenser sump.
	7. F-15-OFLX-CR5: DoubleTrac 1-1/2” Pipe piping penetration into piping/dispenser sump.
	8. F-20-OFLX-CR5: DoubleTrac 2” Pipe piping penetration into piping/dispenser sump.
	9. F-15-OFLX-D-CR5: DoubleTrac 1-1/2” Pipe piping penetration into double walled piping/dispenser sump.
	10. F-20-OFLX-D-CR5: DoubleTrac 2” Pipe piping penetration into double walled piping/dispenser sump.


	2.12 MANHOLES
	A. Fill and Vent/Vapor Recovery Manhole: double-wall spill container (manhole) with aluminum cover and cast iron body ring; polyethylene bellows and skirt, visual interstitial float gauge, electronic interstitial sensor gauge, and drain valve.
	1. OPW Fuel Components: five gallon EDGE Series 1SC-3112D with sealable cover, interstitial float gauge and drain valve or five gallon EDGE series 1SC-3132D with sealable cover, electronic interstitial sensor gauge and drain valve or 15 gallon EDGE se...

	B. Automatic Tank Gauge, Monitoring Reservoir and Grounding Rod Manhole:  OPW 104A-1800; steel diamond plate cover and steel skirt, cast iron body ring.
	C. Turbine Enclosure or Piping Sump Manhole: OPW 39CD-RL10 or Franklin Fueling System 781-433-12; FRC cover; steel skirt with stainless steel 1/2 inch hex bolts; 36 inches inside diameter.
	D. Observation Well Manhole: Universal Valve Co. 98MW-1212; cast iron cover and body with steel skirt; white cover marked with black triangle per API specifications for well symbol; “Observation Well” to be stenciled on lid with black lettering.

	2.13 AUTOMATIC OVERFILL PREVENTION VALVE
	A. CARB–approved OPW 71SO-T; aluminum drop tube (OPW 61FT-3012) with integral vapor tight, testable 2-stage automatic overfill prevention valve designed to close at 95% full or CARB-approved Emco Wheaton A1100; testable 2-stage automatic overfill prev...

	2.14 MONITORING SYSTEM
	A. System Description: TLS-450Plus fuel UST monitoring system with inventory monitoring, in-tank leak detection and interstitial leak sensing for interstitial spaces of double wall tank and piping sump.
	B. System Components:
	1. TLS 450Plus Console with integral printer and software (333545-001).
	2. Sensor/probe module (332812-003).
	3. Input/output interface module (332813-001).
	4. Magnetostrictive Plus digital sensing probe appropriate for diameter tank (form number 846390), with probe riser cap and ring kit (312020-952). For EVR sites only use OPW 62M Monitor Probe Cap with FSA-400A under each probe cap.
	5. Tank and dispenser sump sensor, non-discriminating (form number 794380-208).
	6. Phase-two gasoline probe installation kit (886100-000).
	7. Diesel probe installation kit (846400-001).
	8. Dual float hydrostatic tank sensor (form number 794380-303).
	9. Dispenser sump sensor if underground piping and remote dispensers are existing (non-discriminating, stand-alone, form number 847990-001). ONLY IF REQUIRED.
	10. Low Voltage Dispenser Interface Module (LVDIM) (note: only applies for sites requiring BIR on mechanical dispensers, which are still under manufacturer’s warranty.)
	a. New TLS-450Plus: (333581-001).


	C. Provide “system start-up” as described in manufacturer’s Technical Manual for System Start-Up and Operating Instructions.  Include general programing parameters as follows:  1” water warning, 2” water alarm, 90% ullage (instead of 100% ullage), 90%...

	2.15  OBSERVATION WELLS
	A. Slotted Well Screen: ASTM D 1785 or F 480 polyvinyl chloride (PVC); schedule 40; four inches nominal diameter; PVC internal slip plug fastened in place with stainless steel or PVC pop rivets at bottom; internal expansion plug at top; slotted sectio...
	B. Internal expansion plug; lockable cap for observation well (OWNER’S to supply lock) with CH Hanson one inch x three inch stainless steel tag attached with wire.  Tag to have “Observation Well” engraved on it.
	C. Compliance wells shall be installed within backfill at each corner of UST excavation, within 10 feet of each dispenser sump, within 25 feet of any point of piping run, and within 10 feet of any piping bend or change of direction.
	D. The well screen shall extend at least two feet above the static groundwater table, five feet below the annual low water level, one foot below the bottom of the tank, and no less than two feet below the ground surface.

	2.16 BEDDING AND BACKFILL MATERIAL
	A. Pea Gravel: As specified in Section 313000 – Earthwork.
	B. Stone Crushing’s: As specified in Section 313000 – Earthwork.

	2.17 FUEL POWER CONTROL SYSTEM
	A. The Contractor is responsible for mounting and wiring a pre-manufactured fuel power control unit by PKM Panel System (732-238-6760).  The Saginaw NEMA 4 ANSI 61 gray fuel control enclosure houses the following components:
	1. 2-pole circuit breaker(s) for fuel control unit and pump(s) – Square D 860-MG17444
	2. Control relay(s) with 4 DPT contacts 6A, 110-120VAC coil - IDEC RU4S-C-A110
	3. Time delay relay(s) with delay range from 1 second to 10 hours, 120VAC DPDT - ATC 339B-200-Q2X
	4. Surge suppressor inline 120 V AC 2.5 amp – ASCO 1C + 102
	5. Full voltage motor starter NEMA size 0, non-reversing 18A 2HP 2-pole, 120V AC, 60Hz. Coil – Square D 8536-SB01V02S
	6. Lighting contactor 2-pole 30A 120V AC, 60Hz. Coil – Square D 8903L020V02
	7. Terminal block 600V, 32A – Weidmuller WDU4
	8. Ground Bar - PKM
	9. Non-illuminated emergency stop push button, NEMA 4/13 30mm, Red 1 NC – AB 800T-FXT6D4
	10. Green pilot light – Standard, NEMA 4/13 30.5mm, 120VAC XFMR, Plastic lens – AB 800T-P16G
	11. Illuminated push button, momentary, NEMA 13, 30.5mm Extended, Red 1 NC, 120 AC XFMR – AB 800T-PB16RD2X
	12. Selector switch, 2-position, maintained, 30 mm, black knob, white insert, 1 normally open, contact block, NEMA 4/13 AB 800T-H2D1
	13. Offload pump E-stop contactor – Telemecanique LC1D12G7

	B. After fuel power control enclosure is mounted wire per PKM-provided wiring schematic and test system components to verify proper wiring.

	2.18 DIESEL EXHAUST FLUID (DEF) STORAGE
	A. Storage of DEF shall be in an insulated control building with heat with hinged roof with pneumatic lifts, HDPE primary tank with manway, built in dispenser with 15’ hose and retractable reel with magnetic nozzle, swivel-breakaway with spare magneti...
	B. The installation of a DEF storage unit shall be determined by OWNER’S Project Manager, and shall be sized according to the diesel throughput of the facility:
	1. Blue1USA COM500 - 500 gallon commercial Mini-Bulk (44”x107”x88.5”H)

	C. Unit shall be installed in non-hazardous area, outside of Class 1, Div. 2 zone.
	D. Unit shall be installed on existing pavement or island with no underground piping.


	PART 3 - EXECUTION
	3.1 HANDLING OF UNDERGROUND STORAGE TANKS (UST):
	A. The Contractor is responsible for off-loading the tank(s) from the delivery vehicle.  A crane or backhoe of sufficient lifting capacity must be used.  Actual weights shall be verified with manufacturer prior to submitting a bid.
	B. Lifting and Moving:  When lifting or moving a UST always use properly sized equipment and lift by lifting lug(s).  On large tanks, greater than eight feet in diameter, identify lifting lug orientation and use appropriate method to lift the tank.  W...
	C. Exception:  Tank can be rolled up to 90 degrees on smooth clean surface when performing the “pre-installation” pressure test.
	D. Chocking:  Tanks are to be chocked in accordance with manufacturer’s recommendation until ready for installation.  If windy conditions exist or are expected, anchor tanks using minimum 1/2 inch nylon or hemp rope over each tank and secure to stakes...
	E. Openings:  All tanks are shipped with dust covers in each opening.  Dust covers are to remain in each opening until ready for the pre-installation pressure test.  All tanks must have either a dust cap in place or a five psi pressure relief valve in...
	F. Damage:
	1. Inspect all tanks carefully for signs of damage upon receipt and prior to off-loading from the delivery truck.  Note any damage on the shipping documents and notify the Owner’s Project Manager.  Contact the tank manufacturer for additional informat...
	2. If tank is damaged, do not attempt repairs or off-loading.  Owner’s Project Manager is to be notified and will determine the course of action that will be followed.
	3. Contractor is responsible for verifying that vacuum gauge on secondary tank wall maintains a constant reading.  Do not attempt repairs or off-loading.


	3.2 INSTALLATION QUALITY CONTROL:
	A. Take internal diameter measurements at the fill and remote pump openings on tanks.  The Contractor, witnessed by the Owner’s inspector, is responsible for making and recording these measurements on a form provided by the Contractor.  Take the first...
	B. The Contractor is to stop work if the difference between any two sets of readings is greater than 3/4 inch, or as listed from the manufacturer’s maximum allowable deflection.  Notify the Owner’s inspector, who will determine the course of action.  ...
	C. Pre-Installation Testing:  All tanks must be tested for leaks prior to installation.  Use the visual air/soap test.
	D. Visual Air/Soap Test:
	1. Warm weather soap solution - five gallons of water with eight ounces of household dishwashing detergent.
	2. Freezing conditions soap solution - substitute one gallon of automotive windshield washer solution for one gallon of water.
	3. Cover all fittings with soap solution.
	4. Carefully inspect for leaks as indicated by bubbles.


	3.3 OUTER WALL TEST FOR HYDROSTATICALLY MONITORED DOUBLE WALL TANKS:
	A. Remove the four-inch plug from the reservoir fitting.  Inspect for monitoring tracing fluid.  If reservoir is empty, call tank manufacturer immediately.
	B. Closely inspect outer wall for any trace of colored monitoring tracer fluid. If leak is found, cease installation and alert OWNER’S Project Manager.  Contact tank manufacturer immediately to schedule a repair.
	C. Tighten all fitting plugs to the annular space and reservoir to avoid spilling monitoring fluid.
	D. Inspect tank bottom by lifting tank.  After inspection of tank bottom, replace tank on bumper pads.
	E. Connect air compressor line to primary tank fitting.  Use a pressure relief valve set to five psi.  Pressurize tank to five psi maximum per manufacturer’s installation instructions.  Monitor pressure for 30 minutes for CSI tanks or one hour for Xer...
	F. Apply a soapy water solution to all fittings and manways.  Check for leaks as indicated by bubbles.  If bubbles are present, tighten the plugs or bolts and retest.

	3.4 INNER WALL TEST FOR HYDROSTATICALLY MONITORED DOUBLE WALL TANKS
	A. Release pressure from primary tank.
	B. Remove primary tank fitting plug.
	C. Look inside for any accumulation of monitoring tracer fluid.  If a colored fluid is found, call tank manufacturer immediately.
	D. Replace and tighten fitting plug.
	E. Loosen plug to vent annular space.

	3.5 INSTALLATION
	A. Perform excavation, filter fabric placement, trenching, backfilling and compaction in accordance with Division 31.  Notify OWNER’S Project Manager in advance of when backfilling is to take place.
	B. Fabricate deadmen (or hold down slab) in accordance with tank manufacturers installation instructions.
	C. Pump water out of the tank pit if required.  Keep water out of the tank pit until tanks have been set, tied down, ballasted, and backfilled.
	D. Set tanks on prepared bed with tanks level.
	E. Install tanks, turbine enclosures, piping sumps, piping, flexible connectors, and connector jackets, pumps, dispensers, accessories, manholes, automatic overfill prevention system, monitoring system, and observation wells in accordance with manufac...
	F. Lay deadmen along each side of tank, parallel to tank.
	G. Position tank manufacturer supplied anchor straps per manufacturer’s installation instructions.
	H. Fasten galvanized turnbuckles through deadman anchor and through the end point of the hold down strap.
	I. Make sure each deadman section has at least two anchor points.  The tank must not overshadow the deadman anchor.
	J. Connect all straps with turnbuckles then tighten uniformly with other straps.  Straps should be snug but cause no tank deflections.
	K. Coat or wrap all exposed metallic hold down anchors, turnbuckles, and accessories with dielectric coating having a minimum dry film thickness of 10 mils, prior to backfilling.
	L. Ballast tanks with water to at least 1/2 full immediately after completion of backfilling (Protect water from freezing).
	1. Only the primary (inner) tank shall be used when ballasting the tank.  The tank may be ballasted after the backfill is even with the top of the tank and post-installation testing has been successfully completed.  Only under wet-hole conditions, as ...
	2. Provide materials and labor to ballast underground storage tanks with water, as required.  Follow underground storage tank manufacturer’s installation instructions for proper ballast procedure.  Do not ballast underground storage tanks with product.
	3. OWNER will not provide fuel as ballast.
	4. Contractor is responsible for complete removal and disposal of ballast from tanks.

	M. Do not install submersible pumps until all water is removed from the tanks.
	N. Venting:  Vent the primary tank as shown on the drawings and as required to conform to all Federal, State, and Local regulations.
	O. Interstitial Monitor:  An electronic hydrostatic sensor shall be provided to monitor the interstitial wet space as specified in the equipment list section of this specification.
	P. Installing the Turbine Enclosure and Piping Sump:
	1. The Turbine Enclosure and Piping Sump must be watertight to prevent liquid ingress or egress.  Sand and clean all joint areas and apply adhesive to tank collar and turbine containment sump.  Install as shown on plans.
	2. Securely plug all unused tank openings with screw type galvanized steel plugs.  Unused openings outside the Turbine Enclosure and Piping Sump must have a fiberglass hat cap epoxy glued over the plug to provide a secondary type containment and seal.
	3. Cut all openings through the Turbine Enclosure and Piping Sump and install fiberglass entry boot type fittings for all lines (product and electrical conduit).  All entry fittings to be installed perpendicular to the Turbine Enclosure and Piping Sum...
	4. Liquid sensing probes shall be installed in each sump where fuel may be present.
	5. Double wall piping must have drainage openings that drain into the sump area and test ports to verify piping integrity.

	Q. Hydrostatic Water Test:  Test joint seal between the collar and turbine enclosure and all field mounted fittings by filling sump with water above all penetration fittings.  Mark level in sump with grease pencil and inspect outside of sump for leaks...
	R. Installing the Spill Container:  The spill container at the fill and vent/vapor recovery must be liquid tight.  Test all spill containers by filling with water for a minimum of one hour.  There should not be a drop in the water level during this te...
	S. Installing the Dispenser Containment System: The dispenser containment system must be liquid tight.  After completion of both the primary piping and secondary containment piping and prior to backfilling the piping, test all dispenser containment sy...
	T. Install fiberglass pipe for underground piping, except install black steel pipe for four inch riser piping from tank(s), four inch schedule 40 PVC for monitoring reservoir riser(s).  Coat exposed steel pipe with dielectric coating.
	1. Install fiberglass secondary containment pipe for product supply piping, so product releases from primary pipe will drain to piping sump.
	2. Slope underground piping minimum 1/8 inch per foot down to tank or piping sump, as applicable.
	3. Install test boot(s), tee(s), and/or elbow(s), and riser pipe in dispenser sump.
	4. Install Flexible Connectors:
	a. In product piping for connection to submersible pump, and at dispenser containment box.

	5. Place a minimum of six inches backfill material around piping.

	U. Install galvanized steel pipe for aboveground vent riser and vent support piping.  Install the flexible connector and connector jacket prior to changing from FRP pipe to the galvanized steel pipe.
	V. When directed by the OWNER’S Project Manager remove water from the tank(s) so that no more than 1/2 inch remains on the bottom.  The OWNER’S Project Manager will arrange and pay for product to fill tank(s).
	W. Install submersible pumps after product has been added to tank.  Do not operate submersible pumps without leak detectors installed and operating.
	X. Route electrical conduit away from piping.  Ensure minimum six inches clearance between conduit and piping.
	Y. Identify probe and sensor locations at monitoring system console.  Tag probes and sensors with numbers corresponding to those on console.
	Z. Install fuel dispensing systems free of leaks.

	3.6 FIELD QUALITY CONTROL
	A. Contractor Furnished Testing:
	1. Prior to tank installation, tighten all fittings and pneumatically test to five psi pressure in accordance with manufacturer’s installation instructions.
	2. Measure, record, and compare the interior vertical tank diameter before backfilling and after backfill is brought up to subgrade to verify the tank backfill support.
	a. Re-certify and re-install tanks with vertical deflections in excess of maximum allowable deflections published by tank manufacturer, at no cost to Owner.

	3. After backfilling, and 24 hours after ballasting tanks with water, perform a hydrostatic monitor precision tank test in accordance with the tank manufacturer’s hydrostatic testing instructions; record liquid levels.  Hydrostatically monitor the tan...
	4. After completion of primary piping and prior to completion of secondary containment piping on the product supply piping, test primary piping to 50 psi in accordance with manufacturer’s installation instructions.  Notify the OWNER’S Project Manager ...
	a. After testing, reduce pressure to 25 psi and monitor piping daily until after the paving is placed, to ensure 25 psi pressure is maintained.

	5. After completion of both primary and secondary containment piping and prior to backfilling the piping, test the secondary containment piping to 10 psi in accordance with the manufacturer’s installation instructions.  Notify the OWNER’S Project Mana...
	a. After testing, reduce pressure to 5 psi and monitor piping daily until after the paving is placed to ensure 5 psi pressure is maintained.
	b. After paving has been placed, move test reducer in piping sump to an open position.

	6. .  Perform any other tests required by the local regulatory authority.

	B. Owner Furnished Testing:
	1. After paving has been placed over underground fuel storage tanks, piping and connectors, and water has been removed from the tank, the Owner will engage a precision tank and line tester to test for leaks.
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	SECTION I
	A. Illinois Regulations
	1. In accordance with Illinois Public Act 102-0265, the Four Rivers Sanitation Authority is required to make a good faith effort to collect and publish certain demographic information provided by vendors and subcontractors doing business with the Auth...
	4. Public Act 96-929 (30 ILCS 570) provides that Illinois residents be employed on Illinois public works projects, provided there has been a period of excessive unemployment (5%) in the State of Illinois as defined in the Act; and, further, that Illin...
	9. Americans with Disabilities Act - The Contractor for this project will comply with all applicable requirements of the Americans with Disabilities Act of 1990 (ADA).  The Contractor will hold harmless and indemnify Four Rivers Sanitation Authority (...

	PART 1 – GENERAL
	1.1 SECTION INCLUDES
	A. Section includes administrative and procedural requirements for the execution and contract closeout, including, but not limited to, the following:
	1. Starting of Mechanical Systems:  Start-up of each item of equipment and system in accordance with specified procedures.
	2. Adjustments.
	3. Cleaning.
	4. Project record documents.
	5. Operating and maintenance manuals.
	6. Equipment demonstrations.
	7. Spare parts and operation/maintenance items.


	1.2 GUARANTEES AND WARRANTIES
	A. Assemble all guarantees and warranties thereof as required by the General Conditions and the specification sections.
	B. The guarantees and warranties shall be organized into an orderly sequence based on the table of contents of the Detailed Specifications.
	1. Bind the guarantees and warranties in heavy-duty, three-ring, vinyl-covered, loose-leaf binders.
	2. Scan guarantees and warranties and assemble complete submittal package into a single indexed electronic PDF file with links enabling navigation to each item.  Provide table of contents at beginning of document.

	C. The guarantees and warranties shall be delivered to the Owner’s Project Manager prior to final payment for the work.


	PART 2 - PRODUCTS
	PART 3 - EXECUTION
	3.1 START-UP PROCEDURES
	A. System Start-up
	1. Coordinate schedule for start-up of various equipment and systems.
	2. Notify Owner’s Project Manager seven days prior to start-up of each item.
	3. Verify that each piece of equipment or system has been checked for proper lubrication, rotation, tension, control sequence, and conditions that may cause damage.
	4. Verify tests, meter readings, and specified electrical characteristics agree with those required by the equipment or system manufacturer.
	5. Verify that wiring and support components for equipment are complete and tested.
	6. Execute start-up under supervision of applicable Contractor personnel and manufacturers’ representative(s) in accordance with manufacturers’ instructions.
	7. When specified in individual specification Sections, require manufacturer to provide authorized representative to be present at site to inspect, check, and approve equipment or system installation prior to start-up, and to supervise placing equipme...
	8. Submit a written report that equipment or system has been properly installed and is functioning correctly.

	B. Motors:
	1. Check each motor for amperage comparison to nameplate value.
	2. Correct conditions which produce excessive current flow and which exist due to equipment malfunction.

	C. Pumps:
	1. Check mechanical seals for cleanliness and adjustment before running pump.
	2. Inspect shaft sleeves for scoring.
	3. Inspect mechanical faces, chambers, and seal rings.  Replace if defective.
	4. Verify that piping system is free of dirt and scale before circulating liquid through pump.

	D. Control Valves:
	1. Inspect both manual and automatic control valves and clean bonnets and stems.
	2. Tighten packing glands to ensure no leakage but permit valve stems to operate without galling.
	3. Replace packing in valves to retain maximum adjustment after system is complete.
	4. Replace packing on any valve that continues to leak.
	5. Remove and repair leaking bonnets.
	6. Verify that control valve seats are free from foreign material and are properly positioned for intended service.

	E. Tighten flanges after system has been placed in operation.
	1. Replace flange gaskets showing signs of leakage after tightening.

	F. After system has been placed in operation, clean strainers, dirt pockets, orifices, valve seats, and headers in fluid systems to ensure system is free of foreign materials.
	G. Remove rust, scale, and foreign materials from equipment and renew defaced surfaces.
	H. Inspect fan wheels for clearance and balance.
	I. Check each electrical control circuit to ensure that operation complies with specifications and requirements for intended performance.
	J. Repair damaged insulation.
	K. Vent gases trapped in any part of systems. Verify that liquids are drained from all parts of gas or air systems.
	L. Use a leak detector compound to check piping for leaks at every joint and at every threaded, flanged, or welded connection. Promptly remake each joint and connection that appears to be faulty.

	3.2 ADJUSTMENTS
	A. Provide such periodic continuing adjustment services as necessary to ensure proper functioning of mechanical systems after occupancy of the work and for a period of one year from the date of full completion of the work.

	3.3 CLEANING
	A. Prior to a final inspection and acceptance of the work, remove all debris, rubbish, waste material, tools, construction equipment, machinery, and surplus materials from the project site and thoroughly clean the building, including the removal of al...

	3.4 PROJECT RECORD DOCUMENTS
	A. During the progress of the work, maintain one set of drawings at the project site for preparing record drawings.  Include the designation “PROJECT RECORD DRAWING” in a prominent location on each drawing.  Using an erasable, red-colored pencil, neat...
	1. Invert elevations below finish grade for domestic and sanitary sewers and manholes.
	2. Top of water lines, both domestic and fire, below finish grades.
	3. Locations of cathodic protection (anodes).
	4. Locations of bends, tees, valves, caps.
	5. All locations must be indicated from a permanent building structure (e.g. corner of building, office complex corner).

	B. All underground items or items enclosed in walls must be documented before being enclosed. If items are buried or enclosed before documentation, Contractor will open and reinstall at his/her own expense. In addition, record the following on mechani...
	1. Size, type, and capacity of each device or piece of equipment.
	2. Location of each device or piece of equipment.
	3. Location of each source or outlet in building service systems.
	4. Location of concealed water and electrical services, water piping, sewers, wastes, vents, ducts, conduit, and other piping by indication of measured dimensions to such line from readily identifiable and accessible walls or corners of buildings.
	5. Invert elevations of sewers and top of water lines.

	C. Submit the record drawings to Owner’s Project Manager for approval prior to a final inspection and acceptance of the work. If Owner’s Project Manager determines that the drawings are incomplete or incorrect in any way, he/she shall advise Contracto...
	D. Approved record drawings will be returned to Contractor and Contractor shall neatly record the information on a set of drawings furnished by Owner.  The final set of record documents shall be delivered to Owner’s Project Manager prior to final paym...
	E. Contractor shall also submit the approved record drawings as PDF electronic files on a USB thumb drive or other approved electronic media.

	3.5 PROJECT RECORD PROJECT MANUAL
	A. During the progress of the work, maintain one set of the Project Manual at the project site for preparing record Project Manual.  Include the designation “PROJECT RECORD MANUAL” in a prominent location on the document.  Using an erasable, red-color...
	1. Mark copy with proprietary name and model number of products, materials, and equipment furnished, including product options selected.
	2. Record the name of manufacturer, supplier, installer, and other information necessary to provide a record of selections made.


	3.6 OPERATING AND MAINTENANCE MANUALS
	A. Prepare three complete sets of manuals containing the manufacturer’s instructions for operation and maintenance of each item of equipment, apparatus, and operational system furnished under the Contract and any additional data specifically required ...
	B. Manuals will include the following:
	1. Complete instructions regarding operation, service, and maintenance, including lubrication, disassembly, and reassembly.
	2. Complete nomenclature of all parts and part numbers of all replaceable parts.
	3. Complete list of sources to be contacted for service and replacement parts including names, addresses, and all other pertinent data regarding procurement procedure.
	4. Copy of all required guarantees and warranties.
	5. Manufacturers’ bulletins, cuts, and descriptive data clearly indicating the precise items included in this installation and deleting, or otherwise clearly indicating, all manufacturers’ data with which this installation is not concerned.
	6. An electronic file for all O&M information in this section.


	3.7 EQUIPMENT DEMONSTRATIONS
	A. Give physical demonstrations and oral instructions for the operation of equipment, apparatus, and operational systems furnished under the Contract.
	B. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance, and shutdown of each item of equipment at scheduled time, at equipment location.
	C. For equipment or systems requiring seasonal operation, perform demonstration for other season within six months.
	D. Provide a qualified person knowledgeable about the Project to perform demonstration and instruction of owner personnel.
	E. Utilize operation and maintenance manuals as basis for instruction.  Review contents of manual with owner's personnel in detail to explain all aspects of operation and maintenance.
	F. Prepare and insert additional data in operations and maintenance manuals when need for additional data becomes apparent during instruction.

	3.8 SPARE PARTS AND OPERATION/MAINTENANCE ITEMS
	A. All spare parts and operation/maintenance items required by the specification sections shall be delivered to the Owner’s Project Manager prior to final payment for the work.  Label with manufacturer’s name and model number and Section number where ...


	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. Building and Site Demolition:
	1. Demolition of designated building structures.
	2. Demolition of site improvements including paving, curbing, site walls, and utility structures.
	3. Demolition of below-grade foundations and site improvements to depth to avoid conflict with new construction or site work.
	4. Removal of hollow items or items that could collapse.
	5. Protection of site work and adjacent structures.
	6. Disconnection, capping, and removal of utilities.
	7. Pollution control during building demolition, including noise control.
	8. Salvaging items noted to be salvaged.
	9. Removal and legal disposal of materials.

	B. Selective Demolition:
	1. Selective demolition of interior partitions, systems, and building components designated to be removed.
	2. Selective demolition of exterior facade, structures, and components designated to be removed.
	3. Protection of portions of building adjacent to or affected by selective demolition.
	4. Removal of abandoned utilities and wiring systems.
	5. Notification to Owner of schedule of the shut off of utilities serving occupied spaces.
	6. Pollution control during selective demolition, including noise control.
	7. Salvaging items noted to be reused by Owner only or salvaged.
	8. Removal and legal disposal of materials

	C. Special Removal Work:
	1.  Removal of hazardous materials.
	2. Removal of underground fuel tanks in accordance with API 1604.
	3. Removal and abatement of lead paint.


	1.2 RELATED SECTIONS
	A. Section 311000 - Site Clearing

	1.3 SUBMITTALS
	A. Permit for transport and disposal of debris
	B. Demolition procedures and operation sequences for review and acceptance by Owner.

	1.4 QUALITY ASSURANCE
	A. Comply with governing codes and regulations.
	B. 29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition.
	C. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations; current edition.
	D. Demolition Firm Qualifications:  Company specializing in the type of work required.
	1. Minimum of 5 years of documented experience.


	1.5 PROJECT CONDITIONS
	A. Adjacent areas may be occupied by Owner’s personnel.  Do not interrupt Owner’s use of adjacent facilities. Refer to drawings for specific site conditions.

	1.6 PHASING
	A. The new fuel island shall be complete, operational, and accepted by the Owner before demolition of the existing fuel facility is initiated. Coordinate with Owner.


	PART 2 - PRODUCTS
	2.1 MATERIALS
	A. Immediately remove from site all demolished material not being reused.


	PART 3 - EXECUTION
	3.1 GENERAL PROCEDURES
	A. Comply with applicable codes and regulations for demolition operations and safety of adjacent structures and the public.
	1. Obtain required permits.
	2. Comply with applicable requirements of NFPA 241.
	3. Take precautions to prevent collapse of structures to be removed; do not allow worker or public access within range of potential collapse of unstable structures.

	B. If unidentified hazardous materials are discovered during removal operations, stop work and notify Owner’s Project Manager immediately; hazardous materials include, but are not limited to, regulated asbestos-containing materials, lead, PCBs, mercur...
	C. See Section 311000 – Site Clearing – for additional requirements pertaining to demolition of sitework and vegetation.

	3.2 EXISTING UTILITIES
	A. Coordinate work with utility companies; notify before starting work and comply with utility company requirements; obtain required permits.
	B. Protect existing utilities to remain from damage.
	C. Do not disrupt public utilities without permit from the authority having jurisdiction.
	D. Do not close, shut off, or disrupt existing life safety systems currently in use without at least seven days’ prior written notification to Owner’s Project Manager.
	E. Do not close, shut off, or disrupt existing utility branches or take-offs currently in use without at least three days prior written notification to Owner’s Project Manager.
	F. Locate and mark all utilities to remain and those to be removed; mark using highly visible tags or flags with identification of utility type; protect from damage due to subsequent construction, using substantial barricades if necessary.
	G. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected and abandoned utilities.
	H. Where conduit is to remain and where conductor is to be disconnected, remove all conductors to electrical panel.
	I. Do not interrupt utilities serving occupied or used facilities without the written permission of the Owner and authorities having jurisdiction.  If necessary, provide temporary utilities.

	3.3 DEMOLITION
	A. Locate, identify, disconnect, and seal or cap off indicated utilities serving buildings and structures to be demolished.
	B. Verify that utilities have been disconnected and capped before starting demolition activities.
	C. Do not damage building elements and improvements indicated to remain.  Items of salvage value not included on schedule of salvage items to be returned to Owner shall be removed from structure.  Storage or sale of items at project site is prohibited.
	D. Salvaged items to be returned to owner or reused shall be stored in a secure area and protected until reinstalled or returned to owner.
	E. Perform an engineering survey of the condition of the building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during selective building demoli...
	F. Do not close or obstruct streets, walks, drives, or other occupied or used spaces or facilities without the written permission of the Owner and the authorities having jurisdiction.
	G. Cease operations if public safety or remaining structures are endangered.  Perform temporary corrective measures until operations can be continued properly.
	H. Provide adequate protection against accidental trespassing.  Secure project after work hours.
	I. Promptly repair damage to adjacent buildings, and other structure improvement systems caused by demolition operations.
	J. Unless otherwise indicated, demolition waste becomes property of Contractor.
	K. Instructions for special demolition work
	L. Repair demolition performed in excess of that required.
	M. Do not burn materials on site.
	N. Pollution Controls:  Comply with governing regulations for environmental protection.
	1. Use water sprinkling, temporary enclosures, and other suitable methods to limit amount of dust and dirt rising and scattering in air.
	2. Provide hoses and water main or hydrant connections.
	3. Do not use water when it may create hazardous or objectionable conditions such as ice, flooding, and pollution.

	O. Break up and remove concrete slabs-on-grade, unless otherwise indicated to remain.
	P. Filling Voids:
	1. Completely fill below-grade areas and voids resulting from demolition of structures.
	2. Use soil materials consisting of stone, gravel, and sand; free from debris, trash, frozen materials, roots and other organic matter, and stones larger than 2 inches.
	3. Prior to placement of fill materials, ensure that areas to be filled are free of standing water, frost, frozen material, trash, and debris.
	4. Place fill materials in horizontal layers not exceeding 6 inches loose depth.
	5. Compact each layer at optimum moisture content of fill material to density equal to original adjacent ground, unless subsequent excavation for new work is required.
	6. After fill placement and compaction, grade surface to meet adjacent contours and provide flow to surface drainage structures.


	3.4 SCHEDULE
	A. Items for Protection during Demolition and Construction:
	1. Designated site improvements, trees, and plantings.
	2. Adjacent construction.
	3. Pavement

	B. Items to Be Salvaged for Reinstallation:
	1. None

	C. Items to Be Salvaged for Delivery to Owner:
	1. None

	D. Utilities Requiring Interruption, Capping, or Removal:
	1. Electric
	2. Water
	3. Gas
	4. Sewerage
	5. Telephone
	6. Storm Drainage


	3.5 WARRANTY
	A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during selective demolition, by methods and with materials so as not to void existing warranties.  Notify warrantor before proceeding.  Existing warranti...
	1. Pavement

	B. Notify warrantor on completion of selective demolition, and obtain documentation verifying that the existing system has been inspected and warranty remains in effect.  Submit documentation at Project closeout.

	3.6 DISPOSAL AND REMOVAL
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property, unless otherwise directed by Owner.
	B. Separate recyclable materials produced during site clearing from other non-recyclable materials.  Store without intermixing with other materials and transport recyclable materials to recycling facilities.  Do not interfere with other Project work.
	C. Open burning will not be permitted.


	SECTION 026500
	UNDERGROUND STORAGE TANK DEMOLITION
	PART 1 – GENERAL
	1.1 SECTION INCLUDES
	A. This Section includes requirements and specifications pertaining to:
	1. Site Health and Safety Plan
	2. Laboratory and field testing
	3. Tank Cleaning and Inspection
	4. Excavation and Backfill
	5. Tank and piping removal and disposal


	1.2 RELATED SECTIONS
	A. Section 017000 – Execution Requirements
	B. Section 024100 – Demolition
	C. Section 313000 – Earthwork

	1.3 SUBMITTALS
	A. Site Safety and Health Plan:  Describe safety and health plan and procedures as related to underground tank removal and pipe removal, and as related to operations associated with petroleum contaminated soils and water.
	B. Excavation and Material Handling Plan:  Describe methods, means, equipment, sequence of operations and schedule to be employed in excavation, transport, handling, and stockpiling of soil during underground tank removal.
	1. Submit to Owner’s Project Manager fifteen days before beginning tank removal work.
	2. Include a material handling plan that describes phases of dealing with the contaminated soil and water as it relates to the proposed tank and piping removal.
	3. Include methods of excavating, a material handling plan for the contaminated material, soil testing requirements, safety precautions and requirements, and water pumping and collection requirements.

	C. Field Sampling and Laboratory Testing Plan:  Describe field sampling methods and quality control procedures.
	1. Identify laboratory and laboratory methods to be used for contamination testing.
	2. Sample reports shall show sample identification for location, date, time, sample method, contamination level, name of individual sampler, identification of laboratory, and quality control procedures.

	D. Tank and Piping Removal and Disposal Plan:  Describe methods, means, sequence of operations, and schedule to be employed in the testing, pumping, cleaning, de-vaporizing, inspecting, removal, and disposal of underground storage tanks and piping.
	E. Spill and Discharge Control Plan:  Describe procedures and plan related to potential spills and discharge of contaminated soils and water.
	F. Reports:
	1. Identification of tanks removed and disposed of, including site map showing location of tank and piping.
	2. Starting and ending dates of reporting period.
	3. Closure report.  Incorporate reports, records, and data into a single binder with the title "SITE ASSESSMENT REPORT" on the cover of the binder.
	4. Laboratory testing reports, including location of soil excavated and associated OVA/FID (organic vapor analyzer/flame ionization device) readings, and sampling and test results for:
	a. TPH (total petroleum hydrocarbons).
	b. BTEX (benzene, toluene, ethylbenzene, and xylene).
	c. TCLP (toxicity characteristic leaching procedure); if BTEX indicates gasoline, then provide TCLP.

	5. Cumulative quantities of soil excavated, beginning with start date for each tank and associated piping.


	1.4 QUALITY ASSURANCE
	A. Perform work in accordance with local, state, and federal regulations and 40 CFR 280.
	B. Qualifications:  Prior to start of work, submit documentation of recent experience and resumes of personnel working on the project.
	a. API RP 1604.
	b. 40 CFR 280 and State and local regulations and procedures.
	c. Applicable safety rules and regulations.
	d. Use of equipment and procedures for testing and vapor-freeing tanks.
	e. Handling and disposal of types of wastes encountered in underground tank and pipe removal including disposal of underground tanks and associated piping.
	f. Excavation, testing, and disposal of petroleum contaminated soils, liquids, and sludge.
	g. If project location requires, provide documentation that tank removers are certified if locality of project has this requirement.
	2. Furnish the name and qualifications of the proposed Site Safety and Health Officer, including education, training, and work experience.


	1.5 REFERENCE STANDARDS
	A. API RP 1604 – Closure of Underground Petroleum Storage Tanks; American Petroleum Institute; current edition.
	B. API PUBL 1628 – Guide to the Assessment and Remediation of Underground Petroleum Releases; American Petroleum Institute; 1996.
	C. ASTM D 1586 - Standard Test Method for Standard Penetration Test (SPT) and Split-Barrel Sampling of Soils; current edition.
	D. ASTM D 4397 – Standard Specification for Polyethylene Sheeting for Construction, Industrial, and Agricultural Applications; current edition.
	E. 29 CFR 1910 – Occupational Safety and Health Standards; Code of Federal Regulations; current edition.
	F. 29 CFR 1910.38 – Emergency action plans; Occupational Safety and Health Standards; Code of Federal Regulations; current edition.
	G. 29 CFR 1910.134 – Respiratory protection; Occupational Safety and Health Standards; Code of Federal Regulations; current edition.
	H. 29 CFR 1926.650 – Excavations; occupational Safety and Health Standards; code of Federal Regulations; current edition
	I. 40 CFR 280 – Technical Standards and Corrective Action Requirements for Owners and Operators of Underground Storage Tanks; Code of Federal Regulations; current edition.
	J. COE EM-385-1-1 – Safety and Health Requirements Manual; Corps of Engineers; current edition.
	K. EPA SW-846.3.3B – Test Methods for Evaluating Solid Waste:  Physical/Chemical Methods; Environmental Protection Agency; current edition. EPA 600-4-790-20 – Methods for Chemical Analysis of Water and Wastes; Environmental Protection Agency; current ...

	1.6 RECORD DOCUMENTS
	A. Building permit, inspection permits, and other permits required for underground tank removal.
	B. Results of excavation, including sketch showing location of underground storage tank, sampling locations, and extent of excavation.
	C. Tank disposal paperwork, such as copy of UST Notification Form and method of conditioning tank for disposal.
	D. Contaminated soil disposal paperwork, such as laboratory testing reports.
	E. Contaminated water disposal paperwork, such as laboratory testing results.

	1.7 PROJECT CONDITIONS
	A. Do not close, block or otherwise obstruct roadways or walks.
	B. Maintain flashing barriers around open excavations.

	1.8 UNIT PRICES
	A. Replace and dispose of petroleum contaminated soil materials encountered during the excavation, shall be considered additional work to that indicated on or reasonably inferred by the contract documents.
	B. Vacuuming and disposal of sludge and tank rinse effluent collected during tank cleaning, and vacuuming and disposal of free product or contaminated water encountered during excavation, shall be considered additional work to that indicated on or rea...
	C. Replacement of self-compacting rock to top of water level in tank excavation as directed by Owner’s Project Manager in the situations where high ground water exists, shall be considered additional work to that indicated on or reasonably inferred by...
	D. Additional work, as determined by the Owner’s Project Manager shall, by appropriate change order, be charged to the Owner and the cost to the Owner shall be determined in the manner provided in the General Conditions.


	PART 2 – PRODUCTS
	2.1 MATERIALS
	A. Plastic Sheeting:  ASTM D 4397.


	PART 3 – EXECUTION
	3.1 PREPARATION
	A. Provide shoring, bracing, or support to prevent movement, settlement or collapse of adjacent construction.  If it is determined sheet piling is necessary to protect adjacent structures, at least one Standard Penetration Test (SPT) should be conduct...
	B. Locate, identify, disconnect, remove or cap/plug utility services within demolition areas not indicated to remain or re-install.
	1. Mark location of disconnected utilities.  Indicate capping/plugging locations on Project Record Documents.

	C. Provide all required notification to authorities having jurisdiction over the work.  Notification is typically required at least 48 hours (two working days) prior to commencing site work, but should be verified on a site-specific basis.
	D. Remove fuel dispensers, lighting, etc. from fuel island; remove submersible turbine pumps (STPs) from USTs, if so equipped.
	E. Purge all petroleum product piping by blowing-back to the USTs with the use of compressed nitrogen.  Following purging, double-rinse the product piping with the use of a degreasing solution.  During purging, the rinseate solution should be directed...
	F. Pump residual liquids from the USTs using explosion proof pumps.
	G. Clean USTs in-place with the use of degreasing solution.  Note: Cleaning in-place will require a minimum of two openings of minimum four-inch diameter, each at opposite ends of the UST.  If the UST is not equipped with these openings, proceed to de...
	H. Site Safety and Health Plan (SSHP): Furnish safety, health, and accident prevention provisions and develop a Site Safety and Health Plan (SSHP).
	1. The SSHP shall incorporate the requirements of 29 CFR 1910 and COE EM-385-1-1.
	2. Site work shall not start until the SSHP is approved by the Owner’s Project Manager.

	I. Site Safety and Health Officer:  Identify an individual to serve as the Site Safety and Health Officer (SSHO) who is a Certified Industrial Hygienist (CIH).
	1. The SSHO CIH shall report problems and concerns regarding health and safety to the Owner’s Project Manager.
	2. The SSHO CIH shall have a working knowledge of local and Federal occupational safety and health regulations, and shall provide training to Contractor’s employees in air monitoring practices and techniques.
	3. The SSHO CIH shall also provide day to day industrial hygiene support, including air monitoring, training, and daily site safety inspections.
	4. The SSHO CIH shall be trained in the use of the monitoring and sampling equipment, interpretation of data required to implement the SSHP, and to administer the elements of the SSHP.
	5. The SSHO CIH shall remain on site during project operations and may be assigned other duties such as project foreman or quality control manager.

	J. Spill and Discharge Control Plan:  Develop, implement, and maintain a comprehensive spill and discharge control plan.
	1. The plan shall provide contingency measures for potential spills and discharges from handling and transportation of contaminated soils and water.
	2. A possible source of guidance for assessment and remediation is API PUBL 1628.

	K. Exclusion Zone (EZ) And Contamination Reduction Zone (CRZ):  Do not permit personnel not directly involved with the project to enter work zones, called the EZ and CRZ.
	1. The EZ shall be an area around the tank a minimum of 10 feet (3 m) from the limits of the tank excavation.
	2. At the perimeter of the EZ, establish a CRZ.
	3. Within the CRZ, equipment and personnel shall be cleaned as stated in the paragraph entitled “Personnel and Equipment Decontamination.”
	4. The Contractor’s site office, parking area, and other support facilities shall be located outside the EZ and CRZ.
	5. Clearly mark and post the boundaries of the EZ and CRZ.
	6. Include a site map, outlining the extent of work zones and location of support facilities, in the SSHP.

	L. Training:  Provide health and safety training in accordance with 29 CFR 1910 prior to starting work.
	1. Furnish copies of current training certification statements for personnel prior to initial entry into the work site.
	2. On-Site Training:  Prior to starting on-site work, a health and safety training class shall be held by the SSHO CIH to discuss the implementation of the SSHP.
	3. Notify the Owner’s Project Manager 24 hours prior to beginning the training class.
	4. Training Outline:  Provide the following:
	a. Health and safety organization, including discussion of distribution of functions and responsibilities
	b. Organization and components of the SSHP
	c. Physical and chemical site hazard identification
	d. Basic toxicology and toxicity information
	e. Discussion of the EZ and CRZ
	f. Protective clothing
	g. Respiratory protection
	h. Air quality monitoring
	i. Personnel exposure guidelines
	j. Decontamination procedures
	k. Basic first aid review
	l. Emergency procedures and contingency plan
	m. Site entry and exit procedures
	n. Sampling procedures


	M. Personnel Protection:  Furnish appropriate personal safety equipment and protective clothing to personnel.
	1. Ensure that safety equipment and protective clothing is kept clean and well maintained.
	2. Furnish three clean sets of personal protective equipment and clothing for use by the Owner’s Project Manager or official visitors as required for entry into the EZ.

	N. Respiratory Protection Program:  Develop a respiratory protection program, addressing respirator usage and training, in accordance with 29 CFR 1910.134 and COE EM-385-1-1.
	O. Decontamination:  Decontaminate or properly dispose of personal protective equipment and clothing worn in contaminated areas at the end of the work day.
	1. The SSHO CIH shall be responsible for ensuring that personal protective clothing and equipment are decontaminated before being reissued.

	P. First Aid and Emergency Response Equipment and Procedures:  Provide appropriate emergency first aid equipment for treatment of exposure to site physical and chemical hazards.
	1. Provide and post a list of emergency phone numbers and points of contact for fire, hospital, police, ambulance, and other necessary contacts.
	2. Provide and post a route map detailing the directions to the nearest medical facility.

	Q. Ignition Sources:  Do not permit ignition sources in the EZ and CRZ.
	R. Personnel and Equipment Decontamination:  Decontaminate personnel and equipment before exiting the work zones.
	S. Waste Disposal:  The SSHP shall detail the practices and procedures to be utilized to dispose of wastes.  Upon completion of the project, certify that equipment and materials were properly decontaminated prior to being removed from the site.
	T. Emergency Response Requirements:  Furnish emergency response and contingency plan in accordance with 29 CFR 1910.38.
	1. In an emergency, take action to remove or minimize the cause of the emergency, alert the Owner’s Project Manager, and institute necessary measures to prevent repetition of the emergency.
	2. Equip site-support vehicles with route maps providing directions to the medical treatment facility.

	U. Unforeseen Hazards:  Notify the Owner’s Project Manager of any unforeseen hazard or condition that becomes evident during work.

	3.2 DEMOLITION
	A. Use demolition methods that will not crack, structurally disturb or otherwise damage adjacent construction.  Do not use explosives.  If sheet piling is required for adequate protection of adjacent construction see Section 3.1 (A).
	B. Remove the following materials, equipment, and fixtures, and promptly dispose of offsite in compliance with all applicable laws:
	1. All paving and base course indicated.  Sawcut asphalt full depth and concrete 1/2 depth for areas where pavement is indicated to be replaced.
	2. Underground storage tank piping, pipe fittings and valves, dispenser(s), fuel island form(s), pipe bumpers, hold down slab or deadmen as indicated.  Do not remove the tank vent piping until the tank atmosphere is non-explosive.
	3. Electrical conduit and fittings, wires, boxes, wiring devices and supporting devices indicated.
	4. Lighting luminaries (fixtures) indicated.

	C. Remove underground fuel storage tanks and piping indicated to be taken out of service. Note: It is the contractor’s responsibility to be aware of site limitations and provide adequate heavy equipment for the removal of the underground tanks.
	1. Excavate to the top of the tank. Excavated material shall be temporarily stockpiled atop visquene, bermed, and covered with visquene pending test results for excessive contamination.
	2. Disconnect and cap all piping indicated to remain in place. Adequate means of access and egress shall be provided for personnel required to enter excavated site.
	3. Remove all tank fixtures except the tank vent.  Temporarily plug all but one of the tank openings.
	4. Use one of the following methods to render the atmosphere of the tank non-explosive
	a. Remove tank vapors by means of an eductor or diffused air blower as described in API 1604.
	b. Purge the tank of oxygen by introducing an inert gas as described in API 1604.

	5. Use 1.5 pounds of solid carbon dioxide (dry ice) per 100 gallons of tank volume.  Dry ice should be obtained in “pellet” form to enable placement into UST fittings.
	a. Use a combustible gas indicator (explosimeter) calibrated according to the manufacturer's instructions, and monitor the area of the tank excavation each hour until the tank is removed.

	6. Test the tank for vapors by removing a tank fitting and using the explosimeter to test the lower, middle, and upper portions of the tank.  Clear the instrument after each reading.  When the explosimeter indicates the atmosphere within the tank is l...
	7. Complete the vapor removal process and plug all tank fittings.  Install one tank fitting with a 1/8-inch hole to relieve the differential pressure that will develop during the tank removal.
	8. Complete excavation and remove the tank from the hole.  Chock the tank to allow cleaning to be done, and examine for perforations. Repair perforations that would allow leaks of cleaning effluent.
	9. If required, repeat the purging process before cleaning the tanks. Test the upper middle and bottom of the tank with an explosimeter.  When the explosimeter indicates the atmosphere within the tank is less than 10% of the lower explosive limit (LEL...
	10. Clean the inside of the tank, as per the recommendations contained in API 2015, to remove sludge and refuse that would create a vapor hazard if not removed.  Dispose of sludge, tank rinse effluent, and all other materials used to clean the inside ...
	11. Steel tanks shall be rendered useless by ripping the length of the tank open or drilling a 1/2-inch hole every three feet on both sides of the tank prior to transporting off site. Fiberglass tanks shall be crushed.
	12. Transport the tank in compliance with all applicable laws, including federal and state Department of Transportation regulations.
	13. Dispose of the tank in compliance with all applicable laws at a facility where the tank will be destroyed as scrap.  Secure certification, signed by the Contractor and the scrap facility owner for the transaction and provide a copy to the Owner.
	14. Remove free product, if encountered floating on the water of the excavation to mitigate explosion hazard.
	15. Remove the hold down slab or deadmen indicated.
	16. Completely fill below grade areas and voids resulting from demolition work with existing self-compacting rock (pea gravel) to the top of the water level in the tank excavation. Above the water level native soils shall be used. If additional rock m...


	3.3 PROTECTION
	A. Provide temporary flashing barricades around demolition work in progress.  Clearly identify demolition work areas with signs indicating demolition work in progress.  Erect "NO SMOKING" signs during tank removal, cleaning and demolition processes.  ...
	B. Protect existing construction, materials, equipment and fixtures against damage, unless indicated to be removed and disposed of.
	C. Maintain existing utilities indicated to remain or keep in service, and protect against damage.
	D. Promptly repair or replace damaged or disturbed construction, materials, equipment and fixtures resulting from demolition work.  Repair or replace in a manner acceptable to Owner’s Project Manager, at no cost to Owner.
	E. Correct demolition performed in excess of that indicated in a manner acceptable to Owner’s Project Manager, at no cost to Owner.

	3.4 TESTING
	A. Testing of soils or groundwater required by the agency having jurisdiction over the work shall be performed by the Owner.
	1. Stockpiled Soils:  Soils with OVA/FID readings of 10 ppm or greater shall be further sampled and tested.
	2. Test for TPH and for BTEX in accordance with EPA SW-846-3-3B and EPA6004-790-20.
	3. Test for toxicity characteristic leaching procedure (TCLP) for lead if leaded gasoline was stored in or near the underground tank being removed.
	4. For TPH, provide a minimum of one test for every 100 cubic yards.
	5. For BTEX and TCLP, provide one test for every 100 cubic yards.
	6. Soils that contain 50 ppm or more TPH, 10 ppm or more BTEX or have TCLP reading of 10 ppm lead or virgin petroleum products are considered contaminated materials.
	7. Soils that test at levels less than the above may be used as clean fill.
	8. Furnish results to Owner’s Project Manager within 24 hours after the results are obtained.

	B. Testing Under Tank After Removal of Tank:
	1. If tank is 20 feet or less in length, take two samples.  Each sample shall be two feet from each end of the tank and two feet below the bottom of the excavation.
	2. If the tank is greater than 20 feet, take three samples.  Two samples shall be two feet from each end of the tank and two feet below the bottom of the excavation.  A third sample shall be taken from the middle of the tank area and 2 feet below the ...
	3. Analyze samples for TPH, BTEX, and TCLP.
	4. Conform to standards for sampling and analysis as specified above for stockpiled soils.
	5. Test for TPH and for BTEX in accordance with EPA SW-846-3-3B and EPA6004-790-20.
	6. Soils that contain 50 ppm or more TPH, 10 ppm or more BTEX, or have TCLP reading of 10 ppm of lead or virgin petroleum products are considered contaminated materials.
	7. Soils that test at levels less than the above may be used as clean fill.
	8. Furnish results to Owner’s Project Manager within 24 hours after the results are obtained.
	9. Along with the results furnish a sketch showing underground tank, sampling location, and extent of excavations.

	C. Testing Along Piping:
	1. For every 25 linear feet (7.5 m) of product delivery piping, for every change in direction, and at every mechanical joint take one soil sample and analyze for TPH, BTEX, and TCLP.
	2. Conform to sampling and analysis of soil materials as specified above in Section 3.4.B, paragraph entitled "Testing Under Tank After Removal of Tank."


	3.5 TANK CLEANING
	A. Provide clean and vapor free tank in accordance with API RP 1604 and the following Table of Tank History:
	B. Fuel Removal:
	1. All possible fuel will be pumped or otherwise removed from the tank by Owner.
	2. Consider remaining fuel contaminated or waste fuel; pump into 55-gallon drums or other suitable containers for disposal in accordance with approved procedures meeting local, state, and federal regulations.
	a. Drums or tanks used for containerizing waste fuel shall be furnished by Contractor.

	3. Consider remaining fuel contaminated or waste fuel; provide oil/water separators for further recovery of fuels and turn over to Owner for use.
	a. Oil/water separator for fuel shall be furnished by Contractor.

	4. Dispose of remaining fuel emulsions in accordance with applicable local, state, and federal regulations.


	3.6 EXCAVATION
	A. Provide Owner’s Project Manager with written documentation no later than 30 days before work begins that proper state or local authorities have been notified.
	B. Notify Owner’s Project Manager at least 48 hours prior to start of tank removal work.
	1. Stage operations to minimize the time that tank excavation is open and the time that contaminated soil is exposed to the weather.
	2. Provide protection measures around the excavation area to prevent water runoff and to contain the soil within the excavation area.

	C. Excavation:  Excavate as required to remove tanks and piping.
	1. Place soil removed from the excavation in a temporary containment area.
	2. Collect and temporarily store water runoff from stockpiled soils.
	3. Contaminated soil materials may be used as backfill for tank and pipe excavations as follows:
	a. To determine soil contamination levels, continuously monitor soil materials excavated to remove tanks with an OVA/FID capable of detecting volatile organic vapors to a minimum of one ppm.
	b. Contaminated soils with OVA/FID readings of 10 ppm or greater shall be further tested for TPH and BTEX as specified herein.
	c. Soils with OVA/FID readings less than 10 ppm may be used as clean backfill.
	d. Dispose of unacceptably contaminated soils in accordance with federal, state, and local regulations.


	D. Excavation Methods:  Select methods and equipment to remove soil to minimize disturbance to areas beyond the limits of the excavation area.
	1. Material that becomes contaminated as a result of Contractor's operations shall be removed and disposed of at no additional cost to Owner.
	2. Where excavation extends into groundwater levels, dewatering methods shall be employed on a localized basis to facilitate excavation operations, as specified in Section 017000 – Execution Requirements.
	3. Water generated by dewatering during excavation required for removal of tanks or piping, surface water collected in open excavation, or water used for washing equipment or existing concrete or bituminous surfaces, shall be collected and tested.
	a. Test in accordance with EPA SW-846-3-3B and EPA6004-790-20 and state or locally required analyses.
	b. Water that contains contaminants above locally acceptable levels shall be disposed of in accordance with federal, state, and local regulations.
	c. Non-contaminated water may be disposed of on-site.

	4. Prevent cave-ins of the excavation site, following 29CFR 126.650 by
	a. Sloping or benching sides
	b. Supporting sides
	c. Placing a shield between the side and work area
	d. Excavations should be inspected daily for signs of cave-ins, failures of protective systems or equipment, hazardous atmosphere, etc.


	E. Structures:  During excavation activities, if asphalt pavement, concrete slabs, or other structures are encountered, remove and wash with high pressure water cleaning equipment.
	1. Remove and dispose of pavement, concrete, and other structures as specified in Section 024100 – Demolition.


	3.7 WATER DISPOSAL
	A. Dewatering will be permitted only with approval of Owner’s Project Manager.
	B. Store and test water generated during removal of tanks and piping.
	1. If contaminated, transport and dispose of water in an EPA approved disposal site in accordance with federal, state, and local requirements.
	2. Non-contaminated water may be disposed of on-site.


	3.8 DISPOSAL OF UNDERGROUND TANKS, ANCHORS, SLABS, AND ASSOCIATED PIPING
	A. Preparation:  API RP 1604.  Remove the fill pipe, gage pipe, vapor recovery truck connection, submersible pumps, and drop tube.
	1. Cap or remove non-product piping, except vent piping.
	2. Plug tank openings so that vapors will exit through vent piping during the vapor-freeing process.

	B. Purging:  Remove flammable vapors in accordance with API RP 1604.  Tanks shall be certified as “vapor free” prior to further work.
	C. Cleaning and Testing:  Clean tank and perform atmosphere testing in accordance with API RP 1604.
	1. Distribution (product delivery) piping shall be cleaned and removed or the piping shall be cleaned, filled with concrete, and abandoned in place.
	2. Test the tank atmosphere and the excavation area for flammable or combustible vapor concentrations, with a combustible gas indicator until the tank is removed from the excavation and from the site.

	D. Tank Removal and Disposal:
	1. Plug or cap accessible holes.  One plug shall have a minimum 1/8-inch vent hole.
	2. Remove tank from the excavation, place it on a level surface and render it useless in accordance with API RP 1604.
	3. Provide warning labels on tank if tank contained leaded fuels as follows:
	a. "TANK HAS CONTAINED LEADED GASOLINE -- NOT VAPOR FREE -- NOT SUITABLE FOR STORAGE OF FOOD OR LIQUIDS INTENDED FOR HUMAN OR ANIMAL CONSUMPTION -- DATE OF REMOVAL:  MONTH/DAY/YEAR"

	4. Transport and dispose of tank at an EPA approved disposal site in accordance with federal, state, and local regulations.


	3.9 INSPECTIONS
	A. Arrange for and perform required inspections.  Provide copies of inspections to the Owner’s Project Manager.

	3.10 CLOSURE REPORT (SITE ASSESSMENT REPORT)
	A. Provide Owner’s Project Manager a Site Assessment Report in a single binder notebook that contains the full collection of reports relating to this work, including but not limited to, records, starting and ending dates of reporting period, inspectio...
	1. Complete UST Notification Form (within 30 days of closure).
	2. Description of work, including removal procedures, number of tanks removed, identification of tanks removed and disposed of, cubic yards of excavated soil, location of disposal sites, and dates of excavation.
	3. Site plan, including location of tanks and piping, limits of excavation, sampling points, results of excavation, and depths.
	4. Laboratory testing reports, copies of data and test results from testing laboratory.
	5. Tank disposal paperwork, contaminated soil disposal paperwork, and contaminated water disposal paperwork.
	6. Certifications required by implementing agency.
	7. Building permit, inspection permits, and other permits required for underground tank removal, notifications, and inspection reports.
	8. Cumulative quantities of soil excavated, beginning with start date for each tank and associated piping.


	3.11 SPILLS OF CONTAMINATED SOILS
	A. Use appropriate vehicles and operating practices to prevent spillage or leakage of contaminated materials from occurring during operations. Inspect vehicles leaving the area of contamination to ensure that no contaminated materials adhere to the wh...

	3.12 BACKFILLING
	A. Provide backfill, compaction, grading, and seeding in accordance with Section 313000 – Earthwork.
	B. Line the excavation with two plastic sheets before backfilling.


	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. This section includes requirements and specifications for pipes, tubes, fittings, and joints.  Provide flushing, disinfecting, and testing.
	B.

	1.2 RELATED SECTIONS
	A. Section 221001 – Piping Specialties

	1.3 SUBMITTALS
	A. Product Data:  Submit product data for each material and product used.  Submit mechanical grooved pipe coupling and fitting manufacturer’s installation instructions. Submit press-connect fitting manufacturer’s installation instructions.
	B.

	1.4 QUALITY ASSURANCE
	A. Qualify welding procedures, welders and welding operators in accordance with AWS D1.1.
	B. NSF Compliance:
	1. Comply with NSF 14, “Plastics Piping Components and Related Materials,” for plastic domestic water piping components.
	2. Comply with requirements of utility company supplying water.  Include tapping of water mains and backflow prevention.
	3. Comply with standards of authorities having jurisdiction for potable-water-service piping, including materials, installation, testing, and disinfection.
	4. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping, including materials, hose threads, installation, and testing.


	1.5 REFERENCE STANDARDS
	A. ANSI A 21.5 – American National Standard for Polyethylene Encasement for Ductile-Iron Pipe Systems; current edition.
	B. ANSI B 1.20.1 – NPT American Taper Pipe Thread; current edition.
	C. ANSI B 16.3 – Malleable Iron Threaded Fittings; current edition.
	D. ANSI B 16.4 – Cast Iron Threaded Fittings; current edition.
	E. ANSI B 16.9 – Factory-Made Wrought Steel Butt-welding Fittings; current edition.
	F. ANSI B 16.22 – Wrought Copper and Copper Alloy Solder Joint Pressure Fittings; current edition.
	G. ANSI B 16.28 – Wrought Steel Butt-welding Short Radius Elbows and Returns; current edition.
	H. ANSI B 16.29 – Wrought Copper and Copper Alloy Solder Joint Drainage Fittings; current edition.
	I. ANSI B 16.39 – Malleable Iron Threaded Pipe Unions; current edition.
	J. ANSI B 31.9 – Building Services Piping; current edition.
	K. ASTM A 47 – Standard Specification for Ferritic Malleable Iron Castings; current edition.
	L. ASTM A 53 – Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless; current edition.
	M. ASTM A 74 – Standard Specification for Cast Iron Soil Pipe and Fittings; current edition.
	N. ASTM A 183 – Standard Specification for Carbon Steel Track Bolts and Nuts; current edition.
	O. ASTM A 536 – Standard Specification for Ductile Iron Castings; current edition.
	P. ASTM B 32 – Standard Specification for Solder Metal; current edition.
	Q. ASTM B 88 – Standard Specification for Seamless Copper Water Tube; current edition.
	R. ASTM B 306 – Standard Specification for Copper Drainage Tube; current edition.
	S. ASTM C 12 – Standard Specification for Installing Vitrified Clay Pipe Lines; current edition.
	T. ASTM C 425 – Standard Specification for Compression Joints for Vitrified Clay Pipe and Fittings; current edition.
	U. ASTM C 564 – Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings; current edition.
	V. ASTM C 700 – Standard Specification for Vitrified Clay Pipe, Extra Strength, Standard Strength, and Perforated; current edition.
	W. ASTM D 1785 – Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120; current edition.
	X. ASTM D 2000 – Standard Specification for Rubber Products in Automotive Applications; current edition.
	Y. ASTM D 2564 – Standard Specification for Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Piping Systems; current edition.
	Z. ASTM D 2665 – Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Drain, Waste, and Vent Pipe and Fittings; current edition.
	AA. ASTM D 2729 – Standard Specification for Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings; current edition.
	BB. ASTM D 2846 – Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Hot- and Cold-Water Distribution Systems; current edition.
	CC. ASTM D 2855 – Standard Specification for Making Solvent-Cemented Joints with Poly (Vinyl Chloride) (PVC) Pipe and Fittings; current edition.
	DD. ASTM D 3034 – Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings; current edition.
	EE. ASTM F 402 – Standard Specification for Safe Handling of Solvent Cements, Primers, and Cleaners Used for Joining Thermoplastic Pipe and Fittings; current edition.
	FF. ASTM F 441 – Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe, Schedules 40 and 80; current edition.
	GG. AWWA C 104 – Cement-Mortar Lining for Ductile-Iron Pipe and Fittings; current edition.
	HH. AWWA C 105 – Polyethylene Encasement for Ductile-Iron Pipe Systems; current edition.
	II. AWWA C 110 – Ductile-Iron and Gray-Iron Fittings; current edition.
	JJ. AWWA C 111 – Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings; current edition.
	KK. AWWA C 151 – Ductile-Iron Pipe, Centrifugally Cast; current edition.
	LL. AWWA C 600 – Installation of Ductile Iron Water Mains and Their Appurtenances; current edition.
	MM. AWWA C 651 – Disinfecting Water Mains; current edition.
	NN. AWWA C 900 – Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4 inches through 12 inches, for Water Transmission and Distribution; current edition.
	OO. AWS D 1.1 – Structural Welding Code-Steel; current edition.
	PP. CISPI 301 – Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications; current edition.
	QQ. NFPA 13 – Standard for the Installation of Sprinkler Systems; current edition.
	RR. NFPA 14 – Standard for the Installation of Standpipe and Hose Systems; current edition.
	SS. NFPA 24 – Standard for the Installation of Private Fire Service Mains and their Appurtenances; current edition.
	TT. NSF 61 – Drinking Water System Components; current edition.


	PART 2 - PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS
	A. Pipe and Fittings (except press-connect and mechanical grooved couplings and fittings):  Manufacturers with materials in compliance with the requirements specified.
	B. Mechanical Grooved Pipe Couplings And Fittings:  Grinnell Mechanical Products, a Div. of Tyco Fire Suppression, Gustin-Bacon, Div. of Certainteed Corp., or Victaulic Co. of America, Anvil International.

	2.2 PIPE AND TUBE
	A. Steel Pipe: ASTM A 53; black or galvanized and Schedule weight as indicated.
	B. Steel Pipe Wrapping: Polyvinyl chloride tape; machine or hand wrapped and overlap as indicated.
	C. Cast Iron Soil Pipe: ASTM A 74; coated; service or extra heavy weight as indicated.
	D. Hubless Cast Iron Soil Pipe: CISPI 301; service weight.
	E. Ductile Iron Water Pipe: AWWA C151; Class as indicated.
	1. Cement-Mortar Lining: AWWA C104.
	2. Polyethylene Encasement: ANSI A21.5.

	F. Copper Water Tube: ASTM B 88; Type K or L and temper as indicated.
	G. Copper Drainage Tube: ASTM B 306, DWV.
	H. CPVC Pipe:  ASTM F 441, Schedule 40 and Schedule 80.
	I. PEX-A Pipe: ASTM F 876 and ASTM F 877.
	J. PVC Pipe:  ASTM D 1785, Schedule 40 and Schedule 80.
	K. PVC Plastic Sewer Pipe: ASTM D 3034, SDR 35.
	L. PVC Plastic Pressure Pipe: AWWA C900; pressure class as indicated.
	M. PVC Plastic Drain Pipe: ASTM D 2665, DWV.
	N. Vitrified Clay Pipe: ASTM C 700; standard or extra strength as indicated.

	2.3 PIPE AND TUBE FITTINGS
	A. Steel Pipe Fittings:
	1. Malleable Iron Threaded Fittings: ANSI B16.3; plain or galvanized as indicated; Class 150.
	2. Malleable Iron Threaded Unions: ANSI B16.39; Class 150.
	3. Wrought Steel Buttwelded Fittings: ANSI B16.9, except ANSI B16.28 for short radius elbows and returns; rated to match connected pipe.
	4. Cast Iron Threaded Fittings: ANSI B16.4; Class 125 or 250 as indicated.
	5. Mechanical Grooved Couplings and Fittings:  Specifically designed to engage and lock grooved pipe ends and allow some angular deflection, contraction and expansion, as follows:
	a. Cut groove or roll groove type as indicated.
	b. Couplings:  ASTM A 47 malleable iron or ASTM A 536 ductile iron housings, cast in two or more parts; ASTM D2000, C-shaped, pressure responsive EPDM gaskets; ASTM A183, heat treated carbon steel bolts and nuts with zinc electroplated finish, minimum...
	c. Fittings:  ASTM A 47 malleable iron or ASTM A 536 ductile iron or ASTM A 53 steel, grooved ends.
	Branch Outlet Fittings:  Grooved or threaded outlet; integral pressure responsive gasket.
	Sprinkler Head Fittings:  Attachment by breakaway-head bolt or integral outlet adapter; integral pressure responsive gasket.

	a. Flanges:  ASTM A 47 malleable iron or ASTM A 536 ductile iron; bolt hole alignment conforming to Class 125 cast iron or Class 150 steel; with gasket.


	B. Cast Iron Soil Pipe Fittings:
	1. Hub-and-Spigot Fittings: ASTM A 74.
	2. Compression Gasket Joints: ASTM C 564.
	3. Hubless Fittings and Joints: CISPI 301.

	C. Ductile Iron Water Pipe Fittings:
	1. Ductile Iron Fittings: AWWA C110.
	2. Rubber Gasket Joints: AWWA C111; push-on.
	3. Cement-Mortar Lining (for ductile iron fittings): AWWA C104.
	4. Polyethylene Encasement (for ductile iron fittings): ANSI A21.5.

	D. Copper Water and Drainage Tube Fittings:
	1. Wrought Copper, Soldered Joint Water Tube Fittings: ANSI B16.22.
	2. Wrought Copper, Soldered Joint Drainage Tube Fittings: ANSI B16.29.
	3. Solder: ASTM B 32, Grade 50A or 95TA as indicated.
	4. Wrought copper, Press-Connect Joint Water Tube Fitting:  ASTM F 3226

	E. PVC Plastic Fittings:
	1. PVC Pressure Pipe Fittings: AWWA C900.
	2. PVC Plastic Drain Pipe Fittings: ASTM D 2665 DWV socket type with ASTM D 2564 low VOC joint solvent cement.
	3. PVC Plastic Sewer Pipe Fittings: ASTM D 3034, SDR 35; with ASTM D 2564 low VOC joint solvent cement.
	4. Rubber Gasket Joints: AWWA C900; push-on.
	5. Vitrified Clay Pipe Fittings: ASTM C 700; bell-and-spigot, standard or extra strength as indicated; ASTM C 425 resilient gasket joints.
	6. Dielectric Unions: As specified in Section 221001 – Piping Specialties.
	7. PEX-A Cold-Expansion Fittings: ASTM F 1960; ASTM F 1960 cold-expansion reinforcing rings.

	F.


	PART 3 - EXECUTION
	3.1 GENERAL
	A. Install piping materials as indicated with offsets, fittings, and changes in elevations as required to make adjustments for obstacles or interferences.
	B. Determine exact route or location of all piping materials prior to installation.
	C. Do not allow piping materials installation to cause any equipment to be unserviceable or inoperable.

	3.2 STEEL PIPE JOINTS
	A. Thread pipe joints in accordance with ANSI B1.20.1.

	3.3 CAST IRON AND DUCTILE IRON PIPE JOINTS
	A. Comply with General Installation Instructions in Chapter IV of CISPI Cast Iron Soil Pipe & Fittings Handbook.
	B. Make connections to equipment and branch mains with unions.

	3.4 COPPER TUBE SOLDER JOINTS
	A. Cut tube ends squarely, ream to full inside diameter, and clean outside of tube ends and inside of fittings.
	B. Apply solder flux to joint areas of both tubes and fittings.
	C. Solder full depth and circumference of joint using Grade 95TA (95-5) for water tube and Grade 50A (50-50) for drainage tube.  Do not use on potable water systems – contains lead.
	D. Wipe excess solder from joint before it hardens.
	E. Make connections to equipment and branch mains with unions.

	3.5 COPPER TUBE PRESS-CONNECT JOINTS
	A. Cut tube ends squarely, ream to full inside diameter, deburr, and clean outside of tube ends and inside of fittings.
	B. Make connections to equipment and branch mains with unions.

	3.6 PLASTIC PIPE JOINTS
	A. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	B. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.  Apply primer.
	C. CPVC Piping:  Join according to ASTM D 2846 Appendix.
	D. PVC Piping:  Join according to ASTM D 2855.
	E. Make connections to equipment and branch mains with unions.

	3.7 VITRIFIED CLAY PIPE JOINTS
	A. Comply with ASTM C 12.

	3.8 PIPING INSTALLATION
	A. Install pressure piping in accordance with ANSI B31.9.
	B. Install ductile iron water pipe in accordance with AWWA C600.
	1. Encase ductile iron water pipe and fittings with polyethylene in accordance with AWWA C105.

	C. Install copper tube in accordance with recommended procedures of the CDA Copper Tube Handbook.
	D. Remove dirt and debris from inside and outside pipe and fitting materials before assembly.  Keep piping interior clean as work progresses.
	E. Plug or cap ends of incomplete piping at end of work day or whenever work stops.
	F. Install piping to achieve permanently leakproof piping systems, capable of performing each indicated service without piping failure.
	G. Install each run with minimum joints and couplings, but with adequate and accessible unions for disassembly and maintenance of valves and equipment.
	H. Reduce piping sizes, where indicated, with reducing fittings.
	I. Install dielectric unions at each piping joint and equipment connection between ferrous and non-ferrous materials.
	J. Route piping runs vertically and horizontally (pitched to drain), unless otherwise indicated.
	K. Install piping exposed, except conceal piping in office complex rooms other than mechanical equipment rooms, and elsewhere as indicated.
	L. Route exposed horizontal runs parallel or perpendicular to building lines.
	M. Route piping runs above the bottom chords of steel roof support joists metal building rigid frames with vertical drops along walls/columns or to equipment as applicable, unless otherwise indicated.
	N. Ensure piping is aligned in a neat, uniform manner.  Align piping accurately at joints, within 1/16 inch misalignment tolerance.

	3.9 FLUSHING, DISINFECTING AND TESTING
	A. Flush-out piping systems with clean water.
	B. Disinfect domestic water piping in accordance with AWWA C651.
	C. Flush and test fire protection piping in accordance with NFPA 13, NFPA 14 and NFPA 24.
	Test soil and waste piping and roof drainage piping in accordance with requirements of NAPHCC National Standard Plumbing Code.
	END OF SECTION


	PART 1 - GENERAL
	SECTION INCLUDES
	A. This section includes requirements and specifications for piping specialties including but not limited to pipeline strainers, vent caps, dielectric unions, expansion joints, flexible pipe connectors, sleeves and sleeve seals, and escutcheons.

	RELATED SECTIONS
	B. Section 221000 – Piping and Pumps

	SUBMITTALS
	C. Product Data:  Submit product data for each material and product used.

	QUALITY ASSURANCE
	D. Comply with applicable portions of PHCC National Standard Plumbing Code pertaining to plumbing materials, construction and installation of products.
	E. Comply with NSF 14 for plastic, potable domestic water piping and components.  Include marking "NSF-pw" on piping.
	F. Provide Seismic Restraint Devices
	G. Comply with NSF 61 for potable domestic water piping and components.

	REFERENCE STANDARDS
	H. FCI 73-1 – Pressure Rating Standard for “Y” Type Strainers; current edition.
	I. NSF 14 – Plastics Piping System and Components and Related Materials; current edition.
	J. NSF 61 – Drinking Water System Components; current edition.


	PART 2 - PRODUCTS
	MANUFACTURERS
	K. Acceptable Pipeline Strainer Manufacturers:  Armstrong Machine Works, ITT McDonnell & Miller, The Metraflex Co.,  Sarco Co, or Hayward Industrial Products, Inc.
	L. Acceptable Vent Cap Manufacturers:  Josam Mfg. Co., Jay R. Smith Mfg. Co., or Zurn Industries, Inc.
	M. Acceptable Expansion Joint Manufacturers:  Flexicraft, Senior Flexonics, The Metraflex Co., Vibration Mountings and Controls, Inc., or Proco Products, Inc.
	N. Acceptable Flexible Pipe Connector Manufacturers:  Senior Flexonics, Expansion Joint Div., Mason Industries, Inc., The Metraflex Co., Vibration Mountings and Controls, Inc., or Proco Products, Inc.

	PIPELINE STRAINERS
	O. Y-Type Pipeline Strainers: Full line sized with connections which properly mate with adjoining piping; 125 psi working pressure; Type 304 stainless steel screens; 3/64 inch perforations, 233 per square inch; in compliance with FCI 73-1, with body, ...
	For Pipe Sizes Two Inches and Smaller: Cast iron body, screwed screen retainer with centered blowdown fitted with pipe plug; threaded ends.
	For Pipe Sizes Over Two Inches: Cast Iron or Schedule 40 cast carbon steel body, bolted screen retainer with off-centered blowdown fitted with pipe plug; threaded or flanged ends.


	VENT CAPS
	P. Vent Caps: Vandal-proof; cast-iron, full sized to vent pipe; caulked base connection for cast-iron pipes, threaded base connection for steel pipes.

	DIELECTRIC UNIONS
	Q. Dielectric Unions: Standard products manufactured for service indicated, which effectively isolate ferrous from non-ferrous piping (electrical conductance), prevent galvanic action, and stop corrosion.

	EXPANSION JOINTS
	R. Provide pipe sized packless expansion joints with materials and pressure/temperature ratings to suit intended use of piping system, and with connections which properly mate with adjoining piping.
	S. Provide packless expansion joints to provide 200% absorption capacity of piping expansion between anchors.
	T. Expansion Compensators:
	For Steel Piping: Two ply stainless steel bellows, carbon steel shrouds, and end fittings; internal guides, anti-torque device and removable end clip for proper positioning.
	For Copper Tube: Two ply phosphor bronze bellows, brass shrouds, and end fittings; internal guides, anti-torque device and removable end clip for proper positioning.

	U. Pipe Alignment Guides: Four finger spider assembly constructed for traveling inside a guiding sleeve; with provisions for anchoring to building substrate.

	FLEXIBLE PIPE CONNECTORS
	V. Provide pipe sized flexible pipe connectors with connections which properly mate with adjoining piping as follows:
	For Ferrous Piping: Stainless steel inner hose covered with stainless steel wire braid; NPT steel nipples or 150 psi flanges, welded to hose.
	For Non-Ferrous Piping: Bronze inner hose covered with bronze wire braid; copper tube ends or bronze flanged ends, brazewelded to hose.


	SLEEVES AND SLEEVE SEALS
	W. Sleeves: Fabricated from Schedule 40 galvanized steel pipe or 18 gage galvanized sheet metal to form round tube closed with snaplock joint, welded spiral seams or welded longitudinal joint, or Schedule 40 PVC plastic pipe.
	X. Size sleeves large enough to allow for movement due to expansion and to provide for continuous insulation.
	Y. Sleeve Seals: Modular mechanical type; interlocking synthetic rubber links shaped to continuously fill annular space between pipe and sleeve; connected with bolts and pressure plates which cause rubber sealing elements to expand when tightened.

	ESCUTCHEONS
	Z. Pipe Escutcheons: Chrome plated steel; sized with inside diameter closely fitting pipe outside diameter or outside of pipe insulation, as applicable; outside diameter of escutcheon large enough to cover pipe penetration hole.


	PART 3 - EXECUTION
	3.2 PIPELINE STRAINERS INSTALLATION
	A. Install Y-type strainers full sized to adjoining piping.  Install pipe nipple and shutoff valve in strainer blowdown connection.
	B. Locate Y-type strainers in supply line ahead of the following equipment:
	Temperature control valves.
	Pressure reducing valves.
	Temperature or pressure regulating valves.


	3.3 VENT CAPS INSTALLATION
	A. Install vandal-proof vent caps on each vent pipe passing through roofing.  Locate vent cap minimum six inches above roof surface.

	3.4 DIELECTRIC UNIONS INSTALLATION
	A. Install dielectric unions at each piping joint and equipment connection between ferrous and non-ferrous materials.

	3.5 EXPANSION JOINTS INSTALLATION
	A. Install expansion compensators to control expansion and contraction in piping systems where natural gas, domestic water, soil and waste, roof drainage, and fire protection piping systems cross system crosses building expansion joints with ¾ inch pi...
	B. Install pipe alignment guides on both sides of expansion joints so that movement takes place along axis of pipe only.  Rigidly anchor guides to building substrate.

	3.6 FLEXIBLE PIPE CONNECTORS INSTALLATION
	A. Install flexible pipe connectors in piping systems, as follows:
	At connections with vibration isolated equipment with 3/4 inch pipe size and larger.

	B. Install flexible pipe connectors on equipment side of shutoff valves horizontally and parallel to equipment shafts wherever possible. Install flexible connectors at right angles to displacement. Install one end of connector immediately adjacent to ...

	3.7 SLEEVES AND SLEEVE SEALS INSTALLATION
	A. Install sleeves where piping passes through floors, walls, and footings.
	B. Set sleeves in position in advance of concrete and masonry work.  Install sleeves accurately centered on pipes.
	C. Install length of sleeve equal to thickness of construction penetrated, except extend floor sleeves one inch above finished floor level.
	D. Provide temporary support of sleeves during placement of concrete, masonry, and other work around sleeves.  Provide temporary closure to prevent concrete and other materials from entering sleeves.
	E. Install sleeve seals for pipe sleeves in footings and exterior walls.
	F. Tighten sleeve seal bolts until rubber links have expanded to form watertight seal.

	3.8 ESCUTCHEONS INSTALLATION
	A. Install escutcheons on piping through walls and ceilings where penetration is exposed to view.
	B. Install escutcheons on exterior of building on piping penetrations through walls.
	C. Secure escutcheon to pipe or insulation so escutcheon covers penetration hole and is flush with adjoining surface.


	PART 1 - GENERAL
	1.1 SECTION INCLUDES:
	A. This section includes requirements and specifications for electrical work including, but not limited to:
	1. Equipment Grounding
	2. Supporting devices.


	1.2 RELATED SECTIONS
	A. None

	1.3 SUBMITTALS
	A. Submit shop drawings and manufacturer’s product data and installation instructions in accordance with submittal procedures.
	B. Submit cable tray manufacturer’s support recommendations and installation instructions.
	C. Submit wireway manufacturer’s installation instructions.

	1.4 QUALITY ASSURANCE
	A. Comply with NFPA 70 requirements for electrical materials and installation.
	B. Keep copy of NFPA 70 in field office for duration of project.
	C. Provide products and components which have been UL listed and labeled, including UL marks indicating special type usage whenever applicable.

	1.5 REFERENCE STANDARDS
	A. National Fire Protection Association (NFPA)
	1. NFPA 70 - National Electrical Code (NEC), including state and local amendments; current edition.

	B. National Electrical Manufacturers Association (NEMA)
	1. Requirements applicable to product manufacturing standard; current edition.

	C. Underwriters Laboratories Inc. (UL)
	1. Requirements applicable to product listing and labeling.

	D. NECA 1, Standard for Good Workmanship in Electrical Construction; current edition.


	PART 2 - PRODUCTS
	2.1 GROUNDING AND BONDING
	A. Provide each electrical grounding system with assembly of materials required for complete installation including wires/cables, connectors, lugs, clamps, rods, bonding jumpers, and accessories.
	B. Provide equipment grounding conductors for grounding connections matched to supply power overcurrent device and sized according to the NEC.
	C. Provide equipment ground connectors, lugs, clamps, bonding jumpers, and accessories in accordance with the NEC and as recommended by the respective manufacturer for the particular application.
	D. Insulated Conductors: Green in color.

	2.2 SUPPORTING DEVICES
	A. Acceptable Conduit, Cable Tray, and Wireway Supports Manufacturers:
	1. Same as manufacturers of U-channel, conduit and fittings cable trays, fittings, and accessories.

	B. Acceptable U-Channel Manufacturers:
	1. Cooper B-Line, Inc.; a division of Cooper Industries
	2. Thomas & Betts Corporation
	3. Unistrut; Tyco International, Ltd.

	C. Cable Tray and Wireway Supports: As recommended by the manufacturer.
	D. Conduit Supports:
	1. As described in NECA 1.
	2. Single Run Hangers: Galvanized steel conduit straps, hangers, or clamps. Use clamps with spacers when mounting to wall or column. Do not use perforated straps and spring steel clips or clamps.
	3. Group Run Hangers: Minimum 12-gage galvanized, preformed U-channel rack with conduit fittings; 25% spare capacity.
	4. Hanger Rods: Threaded steel, 3/8 inch diameter.
	5. Vertical Run Supports: Minimum 12-gage galvanized, preformed U-channel struts with conduit fittings.

	E. Equipment and Lighting Supports:
	1. U-Channel: Minimum 12-gage galvanized, preformed U-channel struts with fixture and conduit fittings, as applicable.
	2. Loose Steel Angles, Channels, Plates and Tubing

	F. Anchors:
	1. For Hollow Masonry: Toggle bolts.
	2. For Solid Masonry: Lead expansion anchors.
	3. For Concrete: Self drilling anchors.
	4. For Wood: Wood screws.
	5. For Metal: Machine screws or bolts or steel clamps, as required for application.



	PART 3 - EXECUTION
	3.1 GENERAL
	A. Comply with requirements for Class 1, Division 2 location for building areas where vehicles are parked, in accordance with NFPA 70.
	B. Determine exact route or location of all electrical materials prior to installation.
	C. Install electrical materials as indicated with offsets, fittings, and changes in elevations as required to make adjustments for obstacles or interference.
	D. Do not allow the installation of electrical materials and conduit routing to cause any mechanical system inoperable.
	E. Do not allow electrical materials to protrude into pedestrian or vehicle paths. Coordinate with Owner’s Project Manager.

	3.2 GROUNDING INSTALLATION
	A. Install an equipment ground conductor within all power, control, and lighting raceway. Adjust conduit size, where necessary, for addition of equipment ground conductor.
	B. Install grounding locknuts and bushings as required.
	C. Install grounding bushings with lug on outgoing conduits at panelboards. Connect #4 copper wire to grounding bushings and to ground bus or lug.
	D. Install double locknuts, one inside and one outside, on all RGS, IMC, and FMC penetrating enclosures and boxes with a clean knockout (no concentric rings remaining).
	E. Install listed fitting outside and one locknut inside on all EMT penetrating enclosures and boxes with a clean knockout (no concentric rings remaining).
	F. Install bonding jumper wire between conduit, grounding locknuts, bushings, and enclosure or box that contains knockouts with concentric rings remaining.
	G. Install bonding jumpers from non-flexible conduit to motor terminal boxes and other equipment where FMC is required for connections, unless liquid tight FMC of 1-1/4 inches in diameter or smaller and six feet long or less is used for the connection.
	H. Install bonding jumpers to connect conduit, cable tray, and wire way expansion fittings or sections where crossing building expansion joints.
	I. Bond equipment ground conductor to all metal enclosures and boxes.
	J. Ensure that entire electrical system is electrically continuous and permanently and effectively grounded, including all electrical equipment and motors.

	3.3  SUPPORTING DEVICE INSTALLATION
	A. Install supports, anchors, sleeves, and seals to rigidly fasten conduit, wireway, and equipment.
	B. Support conduit at intervals not to exceed 10 feet and within three feet of any box, conduit body, panel, or other terminating equipment.
	1. Install wall supported conduit with a clearance of not less than 1/4 inch from wall.
	2. Install tube steel or U-channel vertical run supports if conduit is not supported by wall, column, or equipment.
	3. Install additional support for vertical drops of EMT from joist where necessary to prevent the conduit from pulling away from the fitting.
	4. Install conduit at cable trays with listed cable tray clamps or adapters.

	C. Support wireway at intervals not to exceed five feet.
	D. Do not weld supports of any kind to building structural steel members.
	E. Do not fasten supports of any kind to steel roof deck.
	F. Do not use conduit or other pipe of any kind as a means of support.
	G. Welding supports to building structural members and/or fastening supports to roof deck panels or other conduit or pipe will not be permitted.


	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. This section includes requirements and specifications for common electrical work results including, but not limited to:
	1. Raceways.
	2. Wires and connectors.
	3. Boxes and fittings.
	4. Wiring devices.
	5. Enclosures.
	6. Electrical identification.
	7. Testing.


	1.2 RELATED SECTIONS
	A. Division 31 - Earthwork

	1.3 SUBMITTALS
	A. Submit shop drawings and manufacturer's product data and installation instructions.
	B. Submit cable tray manufacturer’s support recommendations and installation instructions.
	C. Submit wireway manufacturer’s installation instructions.

	1.4 QUALITY ASSURANCE
	A. Comply with NFPA 70 requirements for electrical materials and installation.
	B. Keep copy of NFPA 70 in field office for duration of project.
	C. Provide products and components which have been UL listed and labeled, including UL marks indicating special type usage whenever applicable.

	1.5 REFERENCE STANDARDS
	A. ANSI C80.1 – Galvanized Rigid Conduit (GRC); current edition.
	B. ANSI C80.3 – Steel Electrical Metal Tubing (EMT); current edition.
	C. ANSI C80.5 – Electrical Rigid Aluminum Conduit (ERAC); current edition.
	D. ANSI Z535.4 – Product Safety Signs and Labels, Includes Errata; current edition.
	E. 29 CFR 1910.145 – Specifications for accident prevention signs and tags; current edition.
	F. National Fire Protection Association (NFPA)
	1. NFPA 70 - National Electrical Code (NEC), including state and local amendments.

	G. National Electrical Manufacturers Association (NEMA); current editions.
	1. Requirements applicable to product manufacturing standard.
	2. NEMA 250 – Enclosures for Electrical Equipment (1000 Volts Maximum)
	3. NEMA FB 1 – Fittings, Cast Metal Boxes and Conduit Bodies for Conduit, Electrical Metallic Tubing, and Cable
	4. NEMA ICS 2 or IEC – Controllers, Contactors and Overload Relays Rated 600 V
	5. NEMA ICS 6 – Industrial Control and Systems: Enclosures
	6. NEMA TC 2 – Electrical Polyvinyl Chloride (PVC) Conduit
	7. NEMA TC 3 – Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing
	8. NEMA TC 13 – Electrical Nonmetallic Tubing (ENT)
	9. NEMA VE 1 – Metal Cable Tray Systems
	10. NEMA WC 70 – Power Cables Rated 2000 V or Less for the Distribution of Electrical Energy

	H. Underwriters Laboratories Inc. (UL); current editions.
	1. Requirements applicable to product listing and labeling.
	2. UL 870 – Standard for Wireways, Auxiliary Gutters, and Associated Fittings
	3. UL 1660 – Liquid-Tight Flexible Nonmetallic Conduit



	PART 2 - PROCUCTS
	2.1 WIRES, CABLES AND CONNECTORS
	A. Acceptable Wire and Cable Manufacturers:
	1. Wires and Cable Conductors:
	a. General Cable Corporation.
	b. Southwire Company.

	2. Control, Instrumentation, Data and Communication Cables
	a. Alpha Wire
	b. Belden CDT Inc., Electronics Division
	c. CommScope, Inc.
	d. Genesis Cable Products
	e. General Cable Company
	f. National Wire and Cable Corporation


	B. Acceptable Wire and Cable Connector Manufacturers:
	1. Burndy Corp.
	2. Ideal Industries, Inc.
	3. AFC Cable Systems, Inc.
	4. Hubbell Power Systems, Inc.
	5. Tyco Electronics Corporation
	6. O-Z/Gedney, EGS /Electrical Group LLC.
	7. Thomas & Betts Corp.

	C. Acceptable Terminal and Distribution Block Manufacturers:
	1. Allen Bradley/Rockwell Automation
	2. Cutler Hammer, Div. of Eaton Corp.
	3. General Electric
	4. Square D, Schneider Electric

	D. Wires:
	1. Conductors: stranded copper complying with NEMA WC 70.
	2. Insulation type as follows:
	a. Dry locations: all conductors Type THHN (90 C); 600 volt, flame retardant and heat resistant thermoplastic.
	b. Wet locations: all conductors Type THWN (75 C); 600 volt, flame retardant, moisture and heat resistant thermoplastic.


	E. Cables:
	1. Complying with NEMA WC 70.
	2. Flexible Cord: Type SO (60 C); 600 volt; copper conductors with green colored ground, rubber insulation and oil resistant neoprene outer covering.
	3. Tray Cable: Type TC (90 C); 600 volt; copper conductors with green colored ground and PVC outer covering.
	4. Control, Instrumentation, Data and Communication Cable: Type CM, CL (60 C) and PLTC (105 C); 300 volt; copper conductors; 100 % shield coverage and drain wire. For DC voltage applications, including photoelectric sensors and variable frequency drives.
	5. Device Cable: Cables that are factory assembled as part of a permanent non-removable connection to a device shall have insulation rated in accordance with the maximum circuit voltage applied to the cable. Where the cable shares a raceway or enclosu...
	6. Communication cable for Programmable Logic Controllers (PLC) and Personal Computers (PC): as recommended by the equipment manufacturer.
	7. Metal Clad Cable: Type MC (90 C), THHN Copper conductors factory assembled with insulated circuit conductors enclosed in an armor of interlocking metal tape or corrugated metallic sheath.

	F. Splice and Terminal Connectors: Factory fabricated, metal connectors compatible with conductor material, as follows:
	1. Bolted or screwed mechanical pressure type.
	2. Compression/crimped pressure type.
	a. Tin-plated, aluminum adapter sleeves are not permitted.

	3. Twist-on pressure type plastic or nylon insulator cap with internal threaded core and spring insert

	G. Terminal Blocks: NEMA ICS 4 or IEC; modular, channel (rail) mounted with end stops; solderless, box clamp type terminals 300 volt rated for control conductors, 600 volt rated for power conductors; current rated for the applicable conductors; suitab...
	H. Distribution Blocks: For distributing high current carrying capacity to multiple power loads; direct mounted; pressure type lug terminals; 600 volt rated for power conductors; ampere rated for the applicable conductors and loads; suitable for conne...

	2.2 RACEWAYS
	A. Cable Trays, Fittings and Accessories:
	1. Acceptable Manufacturers:
	a. B-Line Systems, Inc.
	b. Cope Cable Tray, a division of Allied Electrical Group
	c. P –W Industries, Inc.
	d. Square D, Schneider Electric

	2. Provide cable tray system complying with NEMA VE 1.
	3. Provide straight sections, reducers, bends, tees, crosses, elbows, covers, clamps, hangers, brackets, splice plates, reducer plates, blind ends, barrier strips, connectors, expansion connectors, drop-outs, conduit adapters, bonding jumpers, and any...
	4. Provide ladder type cable trays capable of supporting a uniformly distributed load of 50 lbs./ft. with a maximum deflection of 0.6 inch at midpoint of a 10 foot simple span and capable of supporting concentrated loads of 200 pounds at any point, ov...
	a. Material and Finish: Galvanized steel or aluminum.
	b. Cross Rungs: Six inches o.c. spacing.
	c. Construction: Four inch I-beam or channel shape side rails, welded to rungs.
	d. Fittings: 12 inches minimum radius.
	e. Covers: Flanged, ventilated.

	5. Fabricate units with rounded edges and smooth surfaces.

	B. Conduit and Fittings:
	1. Acceptable Metal Conduit and Fittings Manufacturers:
	a. RGS, IMC, EMT and FMC Conduit and Fittings:
	1) Allied Tube & Conduit, a Tyco International Ltd. Co.
	2) Hubbell Raco
	3) LTV Copperweld
	4) O-Z/Gedney, a unit of General Signal.
	5) Southwire Company
	6) Thomas & Betts Corp.
	7) Wheatland Tube Co.
	8) Western Tube & Conduit

	b. Expansion Fittings:
	1) Crouse-Hinds, a division of Cooper Industries, Inc.
	2) O-Z/Gedney Co.
	3) Southwire Company
	4) Spring City Electrical Mfg. Co.
	5) Thomas & Betts Corp.

	c. Sealing and Drainage Fittings:
	1) American Electric Industries
	2) Appleton Electric Co.
	3) Crouse-Hinds, a division of Cooper Industries, Inc.
	4) O-Z/Gedney, a unit of General Signal.
	5) Spring City Electrical Mfg. Co.
	6) Thomas & Betts Corp.

	d. Wall and Floor (Smoke and Fire) Seals:
	1) American Electric Industries
	2) Appleton Electric Co.
	3) Crouse-Hinds, a division of Cooper Industries, Inc
	4) O-Z-Gedney, a unit of General Signal.
	5) Spring City Electrical Mfg. Co.
	6) Thomas & Betts Corp.


	2. Minimum Conduit Size: 1/2 inch.
	3. Rigid Galvanized Steel Conduit (RGS) conforming to ANSI C80.1 and Intermediate Metal Conduit (IMC) conforming to ANSI C80.6; hot dip galvanized; standard threaded conduit couplings.
	4. RGS and IMC Fittings: Conforming to NEMA FB 1; hot dip galvanized or zinc or cadmium electroplated, threaded, split-couplings unacceptable; Fittings compatible with conduit.
	5. Electrical Metallic Tubing (EMT): Conforming to ANSI C80.3; electro-galvanized, compression type.
	6. EMT Fittings: Conforming to NEMA FB1; electro-galvanized; steel compression type; rain and concrete tight; insulated throat connectors with case hardened locknuts. Do not use indentation or set screw type fittings of any kind.
	7. Flexible Metal Conduit (FMC): complying with UL 1; hot dip galvanized steel.
	8. FMC Fittings: Conforming to NEMA FB 1, Type 1, Class 1, Style A; hot dip galvanized or zinc or cadmium electroplated; connectors compatible with conduit.
	9. Liquid Tight FMC: Complying with UL 1660; constructed of single strip, flexible continuous, interlocked, and double-wrapped steel; hot dip galvanized inside and outside; coated with liquid-tight jacket of flexible polyvinyl chloride.
	10. Liquid Tight FMC Fittings: Conforming to NEMA FB 1; Type 1, Class 3, Style G; hot dip galvanized or zinc or cadmium electroplated; connectors compatible with conduit.
	11. Rigid Nonmetallic Conduit (RNC): Schedule 40 Rigid PVC; conforming to NEMA TC 2, for direct burial underground or above ground installations.
	12. RNC: Schedule 80 Rigid PVC; conforming to NEMA TC 2, Type 1 for encasement in concrete underground.
	13. RNC Fittings: Conforming to NEMA TC3; matched to conduit/tubing type and material.
	14. Electrical Nonmetallic Flexible Tubing (ENT):  Conforming to NEMA TC 13; for above ground installations, connectors compatible with tubing.
	15. Expansion Fittings: Specifically designed to permit four inches linear movement and 30 degrees angular movement in conduit runs, and to mate with adjoining conduit; iron or steel body, hot dip galvanized or zinc electroplated; with bonding jumper.
	16. Sealing and Drainage Fittings: Corrosion resistant cast metal body with openings for filling/inspection and drainage; corrosion resistant opening plugs; female hub, top and bottom; specifically designed for sealing vertical runs of conduit to rest...
	17. Wall and Floor (Smoke and Fire) Seals: Factory assembled watertight seals suitable for sealing around conduit passing through concrete foundations, fire rated walls, and fire rated floors; constructed with steel sleeves, iron body, neoprene sealin...
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Metraflex Co.
	d. Pipeline Seal and Insulator, Inc.


	C. Wireway, Fittings and Auxiliary Gutters:
	1. Acceptable Manufacturers:
	a. Cooper B-Line, Inc.
	b. Hoffman
	c. Square D, Schneider Electric

	2. Provide wireway straight sections, couplings, offsets, elbows, expansion joints, adapters, hold down straps, end caps, hangers, and any other component parts reasonably incidental to providing a complete wireway system.
	3. Provide lay-in type wireway and auxiliary gutters as follows:
	a. Material and Finish: Sheet metal, phosphatized and gray enamel finished.
	b. Construction: NEMA Type 1, with hinged covers, conforming to NEMA ICS 6 and complying with UL 870.



	2.3 BOXES AND FITTINGS
	A. Acceptable Manufacturers:
	1. Crouse-Hinds, a division of Cooper Industries, Inc.
	2. EGS/Appleton Electric Co.
	3. Hubbell Incorporated, Killark Electric Manufacturing Co. Division
	4. RACO, a Hubbell Company
	5. O-Z/Gedney, a unit of General Signal
	6. Spring City Electrical Mfg. Co.
	7. Thomas & Betts Corporation
	8. Hoffman

	B. Provide boxes compatible with conduit and of types, shapes, and sizes, including box depths, to suit each respective location.
	C. Provide box covers of same material as box, unless otherwise indicated, and of types, shapes, and sizes to suit each respective location.
	D. Provide box accessories as required for mounting at each respective location including mounting brackets, wallboard hangers, extension rings, fixture studs, clamps, and straps.
	E. Pull and Junction Boxes (without terminal or distribution blocks):  Conforming to NEMA OS 1; galvanized sheet steel; welded seams; screw-on covers; equipped with stainless steel nuts, bolts, screws and washers. NEMA Type 1.
	F. Floor Boxes: Conforming to NEMA FB 1; cast iron watertight adjustable type; threaded conduit entrance end; vertical adjusting rings; gasketed; brass floor plates, flush screw-on covers.
	G. Terminal and Distribution Boxes (containing terminal or distribution blocks): Gray finish; white subpanel; welded seams; hinged door; conforming to NEMA 250; NEMA Type 12.
	H. Interior Outlet Boxes: Conforming to NEMA OS 1; galvanized sheet steel; stamped knockouts in back and sides; threaded screw holes with corrosion resistant screws for securing box covers and wiring devices.
	I. Conduit Bodies (condulets): Conforming to NEMA FB 1; galvanized cast metal; threaded conduit entrance ends; removable covers, corrosion resistant screws.
	J. Bushings, Knockout Closures and Locknuts: Conforming to NEMA OS 1; corrosion resistant punched steel box knockout closures and conduit locknuts; malleable iron conduit bushings and offset connectors.
	K. Receptacle Floor Fitting: Aluminum with brushed finish, three inches high maximum; complete with mounting base, insert adaptor, and locking nipple for duplex floor receptacle specified in this section.
	L. Telephone Floor Fitting: Aluminum with brushed finish; flush mounting with single faced one-hole cover.
	M. Exterior Outlet Boxes: Corrosion resistant cast metal; threaded conduit ends; include “weatherproof while in use” hinged cover.
	N. Strain Relief Grip: Woven steel mesh with connection fitting, designed to absorb pull, flexure, and vibration exerted on cord or cable and prevent disconnection at wired terminals.
	O. LAN Outlet Boxes: Aluminum FS devise box with ¾ inch threaded hub epoxy powdered coated.

	2.4 ENCLOSURES
	A. Provide enclosures for terminal and distribution blocks, manual and magnetic motor starters, motor safety switch disconnects, contactors, relays, controllers, transformers, and all other power and control equipment, conforming with NEMA 250 and sui...
	1. In NFPA 70 Class 1, Division 2 Interior Locations:  NEMA Type 7 (Explosion Proof).
	2. Exterior Locations: NEMA type 3R.
	3. All Other Locations: NEMA Type 12 (dust tight) or 13 (Dust and oil tight - heavy duty).

	B. Provide enclosures for manual motor starters complying with NEMA Standards and suitable for surface mounting as follows:
	1. NEMA 12


	2.5 WIRING DEVICES
	A. Acceptable Manufacturers:
	1. Arrow Hart Motor Controls Co.
	2. Eagle Electric Mfg. Co., Inc.
	3. Hubbell Inc.
	4. Leviton Mfg. Co., Inc.
	5. Pass & Seymour/Legrand
	6. Cooper Wiring Devices, a division of Cooper Industries, Inc.

	B. Provide factory fabricated wiring devices conforming to NEMA WD 1, unless otherwise indicated.
	C. Wall Switches: NEMA heavy duty class; rated at 20 amperes; AC quiet slow make, slow break design; toggle handle with totally enclosed case; mounting yoke insulated from mechanism; back or side wiring, metal plaster ears; brown or gray color.
	D. Standard Duplex Receptacles: NEMA heavy-duty class; 2-pole, 3-wire grounding with green hexagonal equipment ground screw; ground terminal and poles internally connected to mounting yoke; rated at 20 amperes, 125 volts; back or side wiring, metal pl...
	E. Floor Receptacles: NEMA heavy-duty class; 2-pole, 3-wire grounding; rated at 20 amperes, 125 volts, back to back duplex receptacle; NEMA configuration 5-20R; brown or gray color.
	F. Special Purpose Outlets: NEMA heavy-duty class, grounding type, with matching plug.
	G. Pilot Light Switches: NEMA heavy-duty class; rated at 20 amperes, 120 or 277 volts; AC quiet design; lighted red polycarbonate (Lexan) toggle handle when switch is in ON position, neon lamp, single pole, back or side wiring.
	H. Interior Plate Covers: Stainless Steel, type 302 satin finished, minimum 0.032-inch-thick; accurately die cut and beveled; smooth rolled outer edge for flush mounted boxes edge smoothed to fit surface mounted boxes; with screws to match plate cover...
	I. Exterior Plate Covers: Die cast aluminum, satin finished, weatherproof, individual spring loaded, gasketed lift lids for devices, corrosion resistant screws to match plate cover finish.

	2.6 ELECTRICAL IDENTIFICATION
	A. Wire and Cable Markers: Machine printed sleeve or adhesive wrap around type with black non-smear indelible ink.  Identification shall be legible with bold, non-faded, distinct characters. Sleeve type markers shall have the marking printed once. Do ...
	B. Nameplates: Laminated plastic with beveled edges; white face ply engraved through to expose contrasting black core ply lettering; 1/16-inch-thick, 5/8-inch-high with 3/8-inch lettering; length as required; punched for riveted fastening.
	C. Warning Labels and Signs: Comply with NFPA 70 and 29 CFR 1910.145 and conform to ANSI Z535.4.


	PART 3 – EXECUTION
	3.1 GENERAL
	A. Comply with requirements for Class 1, Division 2 location for building areas where vehicles are parked, in accordance with NFPA 70.
	B. Determine exact route or location of all electrical materials prior to installation.
	C. Install electrical materials as indicated with offsets, fittings, and changes in elevations as required to make adjustments for obstacles or interferences.
	D. Do not allow the installation of electrical materials and conduit routing to cause any mechanical equipment to become unserviceable or inoperable.
	E. Do not allow electrical materials to protrude into pedestrian or vehicle paths. Coordinate with Owner’s Project Manager.

	3.2 CABLE TRAY INSTALLATION
	A. At Contractor’s option install cable tray system instead of conduit and fittings for horizontal runs in joist and vertical drops and other free-standing panels.
	B. Route cable tray system above the bottom chords and below the top chords of steel roof support joists or between glue laminated wood beams wherever possible. Where this is not possible route within 2'-6" of bottom of joist for single tray and withi...
	C. Install cable tray system in accordance with manufacturer’s installation instructions.
	D. Route cable trays parallel or perpendicular to building lines.
	E. Maintain minimum of six inches clearance at flues and heat sources.
	F. Install system with allowance for expansion and contraction at building expansion joints. Clamp cable trays rigidly only at midpoints between expansion connectors.
	G. Install covers on vertical tray runs for the first six feet above motor control panel(s) and main distribution board.
	H. Install continuous barrier strips with barrier splice clips in trays to separate power cables from control cables.
	I. Ensure cable trays are aligned in a neat uniform manner.
	J. Before starting installation, provide Owner’s Project Manager with shop drawings indicating cable tray and tray cable runs for approval.

	3.3 CONDUIT INSTALLATION
	A. Install conduit underground only for service to auxiliary buildings from main building, site lighting, fuel dispensing systems, and other connections to electrical equipment located outside of building.
	1. Perform excavation, trenching, backfilling and compaction in accordance with Division 31 - Earthwork.
	2. Set the top of concrete encased underground conduit banks a minimum of 1’-6” below finish subgrade, unless otherwise indicated.  Whatever the concrete depth, the tops of the conduits shall located below the frost line.
	3. Encase the following conduits in concrete of three inches thickness all around:
	a. Main exterior underground electrical and telephone service conduits.
	b. Main exterior underground feeders to vehicle wash facilities.
	c. All underground conduits to fuel islands.

	4. All exterior conduits not encased in concrete shall be set with the top of conduits a minimum of 36 inches below finished subgrade or the frost line, whichever is deeper.
	5. All exterior underground conduits, whether encased in concrete or not, shall have tracer warning tape installed above conduits, 6 to 12 inches below subgrade.

	B. Install conduit and fittings exposed, except conceal conduit and fittings in office complex rooms other than mechanical equipment rooms, and elsewhere as indicated.
	C. Route all exposed conduits parallel or perpendicular to building lines.
	D. Group runs of conduit wherever possible.
	E. Route conduit runs above the bottom chords and below the top chords and steel roof support joist with vertical drops along walls/columns or to equipment as applicable, unless otherwise indicated.
	F. Install IMC:
	1. For all outdoor power and control devices.
	2. For horizontal runs attached to or supported from the underside of the bottom chord of open web steel roof o support joists and below 8 inches of bottom of solid steel roof joist or glue laminated wood roof beams as follows:
	a. For AC three phase power
	b. For AC single phase control


	G. Install EMT:
	1. For horizontal runs above the bottom chords and below the top chords of open web steel roof or support joists and within eight inches below bottom of solid steel roof joist or glue laminated wood beams as follows:
	a. For AC three phase power
	b. For AC single phase control
	c. For DC control, instrumentation, data, and communication

	2. For horizontal runs along walls as follows:
	a. For AC three phase power
	b. For AC single phase control
	c. For DC control, instrumentation, data, and communication

	3. For vertical drops down walls and building columns from steel roof or support joist, laminated wood beams or cable tray as follows:
	a. For AC three phase power
	b. For AC single phase control
	c. For DC control instrumentation, data, and communication

	4. In office complex rooms and ceilings.
	5. Make transition from EMT to IMC conduit where required, along horizontal run at least two feet from vertical drop, transition to be above the bottom chords of open web steel roof or support joists, or within eight inches of bottom of solid steel ro...

	H. Install RGS and fittings in place of IMC, where required by NFPA 70 (e.g., electrically classified areas) or by federal, state, and local governments or agencies having jurisdiction.
	I. Install FMC and fittings for motor, lighting connections, and for other equipment connections where subject to movement and vibration.
	J. Install liquid tight FMC and fittings for motor and equipment connections in Class 1, Division 2 locations.
	K. Install EMT and fittings for all data and telephone installations concealed in walls or above ceilings.
	L. Install insulated bushings in open ends of all conduits penetrating enclosures and boxes.
	M. Install a locknut on one side and sealing locknut on the other side of a clean knockout (no concentric rings remaining) where penetrating enclosures or boxes with RGS or IMC. Install listed fitting outside and one locknut inside of a clean knockout...
	N. Install grounding locknuts or grounding bushings on all conduits that penetrate enclosures or boxes that contain knockouts with concentric rings remaining. Install bonding jumper wire.
	O. Install expansion fittings complete with bonding jumpers where conduits cross building expansion joints.
	P. Install smoke and fire stop fittings where conduits pass through fire rated walls and floors.  Restore original fire-resistance rating of assembly.
	Q. Install sealing and drainage fittings with sealing compound to provide a complete seal, as required for Class 1 locations.
	R. Maintain minimum of six inches clearance at flues and heat sources.
	S. Install conduits free from dents and bruises. Plug ends to prevent entry of dirt, debris, and moisture during installation.
	T. Cut ends of conduit square. Ream ends of field-cut conduit and remove burrs.
	U. Join conduit butt-tight in couplings.
	V. Ensure conduit is aligned in a neat, uniform manner.
	W. Holes drilled into NEMA Type 12 enclosures for conduit entry shall be tightly sealed using sealing locknuts to maintain the NEMA rating of the enclosure.
	X. Do not run conduit where the run would expose conduit to damage.
	Y. Do not run conduits on the floor.

	3.4 WIREWAY INSTALLATION
	A. Install wire way only where specifically indicate.
	B. Install wire way system in accordance with manufacturer’s installation instructions.
	C. Install wire way system free from dents and bruises
	D. Route wire way parallel or perpendicular to building lines.
	E. Maintain minimum of six inches clearance at flues and heat sources.
	F. Install wire way system with allowance for expansion and contraction at building expansion joints.
	G. Ensure wire way is aligned in a neat uniform manner.

	3.5 WIRE, CABLE AND CONECTOR INSTALLATION
	A. Install all conductors in raceways, including low voltage wiring, unless otherwise indicated on the drawings.  Keep AC power, AC control, DC control and DC instrumentation, data, and communication cable in separate raceways. Do not mix voltage leve...
	B. Install copper conductors.
	1. Install minimum #12 AWG conductors for AC power circuits and minimum #14 AWG conductors for AC control circuits.
	2. Install stranded conductors for all wiring, except solid #10 AWG and #12 AWG copper conductors may be used for lighting and convenience receptacle circuits.
	3. Install tray cable in cable trays. Use multi-conductor cable with ground for control circuits and three-conductor cable with ground for power circuits.
	a. Limit the number of cables in cable trays to 80 percent of the maximum allowable cable fill area specified in NFPA 70.

	4. Terminate the shield from all shielded cable to ground at one end only: Panel end. Do not terminate shield to ground at the field device.
	5. Factory bound multiple conductor bundle or multi-conductor cable may be used in place of individual conductors for conduit system.
	6. Install communication cable for computers or other equipment as recommended by the communication equipment manufacturer.
	7. Install metal-clad cable (MC) at contractors’ option, for runs concealed in walls and ceilings only. No exposed MC cable shall be permitted.

	C. Color code conductor insulation as follows:
	1. Control Circuits – Single conductor
	a. 24 Volt, DC
	1) Positive-Blue
	2) Negative-Blue with white spiral tracer
	3) Signal-Blue with red spiral tracer

	b. 120 Volt, AC
	1) Supply-Red
	2) Neutral-White
	3) Ground-Green


	2. Control Circuits – Multi-Conductor system
	a. 120 Volt, AC – Single conductors bound
	1) Multi-conductor system consisting of single insulated conductors, factory bound together to form a bundle. All red supply conductors with white for neutral and green for ground. Each conductor within a bundle shall be factory numbered every 12 inch...

	b. 120 Volt, AC – Tray Cable
	1) Multi-conductor system consisting of multiple insulated conductors, factory bound to form a cable. Multiple color supplies conductors with only one white for neutral and only one green for ground. Duplicated colors shall be distinguished with a dif...

	c. 24 Volt, DC – Cable
	1) Multi-conductor system consisting of multiple insulated conductors, factory bound to form a cable. Multiple color conductors. Duplicated colors shall be distinguished with a different factory printed number or a different colored tracer stripe. Ins...


	3. Power Circuits – Single conductor
	a. 240/120 Volt, Single Phase, 3 Wire System:
	1) Hot Phase A Black
	2) Hot Phase B Red
	3) Neutral White
	4) Switch Leg other than phase wire color.
	5) Ground Green

	b. 208/120 Volt, Three Phase, 4 Wire Wye System:
	1) Hot Phase A- Black
	2) Hot Phase B- Red
	3) Hot Phase C- Blue
	4) Neutral- White
	5) Switch Leg- other than phase wire color.
	6) Ground- Green

	c. 240/120 Volt, Three Phase, 4 Wire Delta System:
	1) Hot Phase A- Orange
	2) Hot Phase B- Black
	3) Hot Phase C- Blue
	4) Neutral- White
	5) Ground- Green

	d. 480/277 Volt, Three Phase, 4 Wire Wye System:
	1) Hot Phase A- Brown
	2) Hot Phase B- Orange
	3) Hot Phase C- Yellow
	4) Neutral- Gray
	5) Switch Leg- other than phase wire color.
	6) Ground- Green

	e. 480 Volt, Three Phase, 3 Wire System:
	1) Hot Phase A- Brown
	2) Hot Phase B- Orange
	3) Hot Phase C- Yellow
	4) Ground- Green


	4. Power Circuits – Multi-Conductor system
	a. 208, 240, 480, 600 Volt – Tray Cable
	1) Multi-conductor system consisting of multiple insulated conductors, factory bound to form a cable. All black conductors. Each conductor shall be distinguished with a different factory printed number. Insulated jacket encloses conductors.


	5. For all conductors, AC and DC, the insulation color and factory printed number, if applicable, shall be maintained throughout the entire length. Do not change color or number at termination points, terminal blocks, distribution blocks or splices.

	D. Install spare conductors as needed.
	E. Bundle spare conductors at each location with nylon ties.  Wrap the end of the bundle with electrical tape. Do not terminate any spares on empty terminal blocks.
	F. Clean raceways of dirt and debris and remove moisture prior to installation of conductors.  Do not install conductors in raceways until raceways have been fully installed and aligned.
	G. Make conductor length for parallel feeders identical.
	H. Keep conductors off ground and floor; wipe conductors clean as they are installed in raceways.
	I. Lace or clip groups of feeder conductors at distribution centers, and pull and junction boxes.
	J. Installation in Cable Trays:
	1. Contractor to utilize existing horizontal cable trays where applicable and install new tray at Contractor’s option for AC power and control, DC control, instrumentation, data, and communication cable. Install AC power and AC control in the same tra...
	2. Securely fasten cable to cross rungs with nylon ties at intervals not to exceed eight feet for horizontal tray runs, and four feet for vertical tray runs.
	3. Cable to be continuous. Splice cable only if a splice or tap is required as indicated on the drawings. Do not splice or tap within tray.
	a. Power cable may be spliced or tapped by connecting to terminal or distribution blocks within terminal or distribution boxes located at tray elevation or below. Make transition between tray cable and individual conductors at this location.
	b. Control cable may be spliced or tapped by connecting to terminal blocks within terminal or distribution boxes located within 10 feet of finished floor. Make transition between tray cable and individual conductors at this location.


	K. Installation in Conduit:
	1. Pull conductors together where more than one is being installed in a conduit.
	2. Use pulling means which cannot damage conductor or insulation.
	3. Use pulling lubricant for pulling wire and cable. Lubricant must not deteriorate the conductor or insulation.
	4. All AC power and control wires and low voltage DC cables to be continuous without splices unless a splice is required as indicated on the drawings. Splice or tap conductors only in accessible pull and junction boxes that are located within 10 feet ...
	5. Install AC power conductors, AC control conductors, DC control conductors and instrumentation, data, and communication cable in separate conduits. Do not mix voltage levels within the same conduit.

	L. Installation in Wire way:
	1. All AC power and control wires and low voltage DC cables to be continuous without splices unless a splice is required as indicated. Splice or tap conductors within wire way.
	2. Install AC power conductors, AC control conductors, DC control conductors and instrumentation, data, and communication cable in separate wire way.
	3. AC power and control conductors may only be run within the same wire way provided that a continuous full depth barrier strip is installed along the entire length, the insulation rating is the same and the power and control is functionally associated.

	M. Install splice and terminal connectors which have mechanical strength and insulation rating equivalent-or-better than conductor.
	1. Tape uninsulated connectors with electrical insulating tape to 150 percent of the insulation rating of conductor.

	N. Install split bolt mechanical connectors for copper conductor splices, #6 AWG and larger, or for multiple taps use terminal or distribution blocks.
	O. Install twist-on connectors for copper conductor splices, #8 AWG and smaller for five or fewer splices. Limit the number of conductors per twist-on connector to three. For more than five splices install terminal or distribution blocks for connector...

	3.6 BOX INSTALLATION
	A. Locate boxes to allow accessibility after completion of construction.
	B. Locate pull and junction boxes in office complex rooms, either above removable ceilings or in mechanical equipment rooms and as shown on drawings.
	C. Locate lighting outlet boxes above ceilings in office complex rooms.
	D. Mount outlet boxes flush in office complex rooms other than mechanical equipment rooms, unless otherwise indicated.
	E. Rigidly fasten boxes or solidly embed boxes in concrete.
	F. Securely anchor floor fittings to floor boxes. Where floor fittings are mounted on conduit floor stubs, provide independent anchorage to floor to prevent fitting movement.
	G. Size all junction and pull boxes in accordance with national state and local codes.
	H. Rigidly fasten boxes or solidly embed boxes in concrete or masonry as applicable
	I. Do not install round boxes where conduit must enter side of box.
	J. Install knockout closure to cap unused knockout holes where blanks have been removed.
	K. Support terminal and distribution boxes at cable tray from roof joist independent of cable tray supports.  Locate boxes to allow accessibility after completion of construction.

	3.7 WIRING DEVICE INSTALLATION
	A. Clean dirt and debris from electrical boxes and remove moisture prior to installing wiring devices.
	B. Mount switches vertically with bottom of box 48 inches above floors and platforms, unless otherwise indicated.
	C. Provide electrically continuous, tight grounding connections for wiring devices, unless otherwise indicated.
	D. Install interior plate covers on electrical and telephone/data receptacles, outlets, and wall switches.
	E. Install exterior plate covers on exterior wiring devices.

	3.8 ELECTRICAL IDENTIFICATION INSTALLATION
	A. Tag the jacket of control circuit multi-conductor tray cable and control, instrumentation, data, and communication cables at all termination points, terminal blocks, distribution blocks, and splices, including pull and junction box splices, using c...
	B. Tag individual control circuit conductors at all termination points, terminal blocks, distribution blocks, and splices, including pull and junction box splices, using wire and cable markers with identification numbers or names as designated on the ...
	C. Tag all black power circuit conductors from multi-conductor cable at all termination points, terminal blocks, distribution blocks, and splices, including pull and junction box splices, using colored tape consistent with the insulation color code fo...
	D. Identify spare conductors individually, at both ends, and at junction box splices with numbers between 1 and 999. Do not duplicate numbers. Label as: “Spare From ________ To ________.”  Fill in the blanks with the appropriate locations.
	E. Identify wire numbers on terminal block marking strips.  Use identification numbers.
	F. Identify control, disconnects, contactors, and panel boards with laminated plastic nameplates corresponding to designation of equipment.  Attach nameplates with rivets.  Coordinate designations Owner’s Project Manager.

	3.9 FIELD QUALITY CONTROL
	A. Upon completion of installation of electrical systems, perform testing as follows:
	1. Ensure all equipment connections, are torqued according to the manufacturer’s specifications prior to energizing.
	2. Perform Megger test of all feeders and branch circuits with over current protection at 100 Amps and larger.  Record all measurements and report all findings to the Owner’s Project Manager.  Conductors with test results below the minimum insulation ...

	B. Subsequent to tests and correction of malfunctions detected, energize circuitry and demonstrate functioning of electrical systems in accordance with requirements.  Demonstrate proper rotation of all motors.
	1. Correct motor rotation only at the motor terminal box.

	C. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.



	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. This section includes requirements and specifications pertaining to:
	1. Protection of existing trees, vegetation, landscaping, and site improvements not scheduled for clearing that might be damaged by construction activities.
	2. Trimming of existing trees and vegetation as recommended by arborist for protection during construction activities.
	3. Clearing and grubbing of stumps and vegetation; removal and disposal of debris, rubbish, designated trees, and site improvements.
	4. Topsoil stripping and stockpiling on-site.
	5. Topsoil stripping and removal from site.
	6. Temporary erosion control, siltation control, and dust control.
	7. Temporary protection of adjacent property, structures, benchmarks, and monuments.
	8. Temporary relocation of fencing and site improvements scheduled for reuse.
	9. Watering of trees and vegetation during construction activities.
	10. Removal and legal disposal of cleared materials.


	1.2 RELATED SECTIONS
	A. Section 024100 - Demolition

	1.3 QUALITY ASSURANCE
	A. Comply with governing codes and regulations.  Use experienced workers
	.

	1.4 DEFINITIONS
	A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.
	D. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.  Its appearance is generally friable, pervious, and black or a darker shade of brown, gr...
	E. Plant-Protection Zone:  Area surrounding individual trees, groups of trees, shrubs, or other vegetation to be protected during construction, and indicated on Drawings.
	F. Tree-Protection Zone:  Area surrounding individual trees or groups of trees to be protected during construction, and defined by a circle concentric with each tree with a radius 1.5 times the diameter of the drip line unless otherwise indicated.
	G. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants.

	1.5 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Do not commence site clearing operations until temporary erosion- and sedimentation-control and plant-protection measures are in place.
	C. The following practices are prohibited within protection zones:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Foot traffic.
	4. Erection of sheds or structures.
	5. Impoundment of water.
	6. Excavation or other digging unless otherwise indicated.
	7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	D. Do not direct vehicle or equipment exhaust towards protection zones.
	E. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.
	F. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist.


	PART 2 - PRODUCTS
	2.1 MATERIALS
	A. Tree protection, erosion control, siltation control, and dust control materials suitable for site conditions.


	PART 3 – EXECUTION
	3.1 PREPARATION/GENERAL
	A. Prevent damage to existing improvements indicated to remain, including improvements on and off site
	B. Protect existing trees and vegetation indicated to remain.
	C. Do not stockpile materials.
	D. Do not permit traffic within drip line of existing trees to remain.  Provide and maintain temporary guards to encircle trees or groups of trees to remain, whether or not irrigation system is removed or inoperable.
	E. Protect and maintain benchmarks and survey control points from disturbance during construction.

	3.2 CLEARING
	A. Strip topsoil to depths required.  Remove heavy growths before stripping.
	B. Completely remove all improvements including stumps and debris except for those indicated to remain.  Remove below grade improvements at least 12 inches below finish grade and to the extent necessary so as not to interfere with new construction. Us...
	C. Remove abandoned mechanical and electrical work as required. See Section 024100 – Demolition for additional requirements
	D. Prevent erosion and siltation of streets, catch basins and piping, according to the Illinois Urban Manual (Current Edition),.  Control windblown dust.  See Section 312513 - Erosion and Sedimentation Control for additional requirements
	E. Minimize production of dust due to clearing operations; do not use water if such use will result in ice, flooding, sedimentation of public waterways or storm sewers, or other pollution, according to the Illinois Urban Manual (Current Edition),

	3.3 EXISTING UTILITIES AND BUILT ELEMENTS
	A. Coordinate work with utility companies; notify before starting work and comply with their requirements; obtain required permits. Notify JULIE for area where Project is located before site clearing.
	B.  Protect existing utilities to remain in service, whether on or off-site.
	C. Do not disrupt public utilities without permit from authority having jurisdiction.
	D.  Protect existing structures and other elements that are not to be removed.
	E.  Fencing and other improvements scheduled for reuse shall be stored in a secure area and protected until reinstalled.

	F. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place.
	1. Arrange with utility companies to shut off indicated utilities.

	G. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others, unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirement...
	1. Notify Owner not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Owner’s written permission.

	H. Removal of underground utilities is included in earthwork sections and in applicable fire suppression, plumbing, HVAC, electrical, communications, electronic safety and security, and utilities sections.
	3.4 VEGETATION
	A. Remove trees, shrubs, brush, and stumps in areas to be covered by building structure, paving, lawns, and planting beds.
	B. Do not begin clearing until vegetation to be relocated has been removed.
	C. Do not remove or damage vegetation beyond indicated limits:
	1. 10 feet each side of surface walkways, patios, surface parking, and utility lines less than 12 inches in diameter.
	2. 15 feet each side of roadway curbs and main utility trenches.
	3. 25 feet outside perimeter of pervious paving areas that must not be compacted by construction traffic.
	4. Exception:  Specific trees and vegetation indicated on drawings to be removed.
	5. Exception:  Selective thinning of undergrowth specified.

	D. Vegetation Removed:  Do not burn, bury, landfill, or leave on site, except as indicated. Use only hand methods for grubbing within protection zones.
	6. Chip, grind, crush, or shred vegetation for mulching, composting, or other purposes; preference should be given to on-site uses.
	7. Existing Stumps:  Treat as specified for other vegetation removed; remove stumps and roots to depth of 18 inches.
	8. Fill holes left by removal of stumps and roots, using suitable fill material, with top surface neat in appearance and smooth enough not to constitute a hazard to pedestrians.

	E.  Dead Wood:  Remove all dead trees (standing or down), limbs, and dry brush on entire site; treat as specified for vegetation removed.
	F.  Water vegetation as required to maintain health.  Cover temporarily exposed roots with wet burlap and backfill as soon as possible.  Coat cut plant surfaces with approved emulsified asphalt plant coating.
	G. Repair or replace vegetation which, has been damaged.  Remove heavy growths of grass before stripping.
	H. Restoration: Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches and compact each layer to a density equal to adjacent original ground.
	I. If vegetation outside removal limits or within specified protective fences is damaged or destroyed due to subsequent construction operations, replace at no cost to Owner.

	3.5 DISPOSAL AND BURNING
	B. Separate recyclable materials produced during site clearing from other non-recyclable materials.  Store without intermixing with other materials and transport recyclable materials to recycling facilities.  Do not interfere with other Project work.
	C. Open burning will not be permitted.
	END OF SECTION



	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. Provide stone riprap for slope protection over prepared subgrade.
	B. Provide mud/silt retaining systems.
	C. Provide erosion control matting.
	D. Stormwater monitoring.

	1.2 RELATED SECTIONS
	1.3 SUBMITTALS
	A. Product Data:  Submit manufacturer's product data and installation instructions for each material and product used, including:
	B. Types of stone and sizes.
	C. Types of fabrics and erosion control matting.
	D. Seeding
	E. Sodding
	F. Netting

	1.4 QUALITY ASSURANCE
	A. Comply with governing codes and regulations.  Provide products of acceptable manufacturers that have been in satisfactory use in similar service for three years.  Use experienced installers.  Deliver, handle, and store materials in accordance with ...
	B. Comply with all requirements of U.S. Environmental Protection Agency for erosion and sedimentation control, as specified for the National Pollutant Discharge Elimination System (NPDES), Phases I and II, under requirements for the most current Const...
	C. Also comply with all more stringent requirements of State of Illinois Erosion and Sedimentation Control Manual.
	D. Develop and follow an Erosion and Sedimentation Prevention Plan and submit periodic inspection reports.
	E. Do not begin clearing, grading, or other work involving disturbance of ground surface cover until applicable permits have been obtained; furnish all documentation required to obtain applicable permits.
	F. Erosion on Site:  Minimize wind, water, and vehicular erosion of soil on project site due to construction activities for this Project.
	G. Sedimentation of Waterways on Site:  Prevent sedimentation of waterways on the project site, including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary sewers.
	H. Discharge Monitoring:  Monitor discharges as required and where required.


	PART 2 - PRODUCTS
	2.1 MATERIALS
	A. Crushed stone bedding two feet thick, with filter fabric, and mechanically-placed one-foot-thick stone riprap.
	B. Retaining Wall Systems:  Modular retaining wall system by Keystone or Risi Stone.
	C. Erosion Control Matting: By Forestry Suppliers, Contech Engineered Solutions or locally approved DOT materials of the following:
	1. Nonwoven polyester geotextile.
	2. Polyvinyl chloride non-woven mat.
	3. Nylon geomatrix.

	D. Temporary Erosion Control Materials
	1. Silt Fence Fabric:  Polypropylene geotextile resistant to common soil chemicals, mildew, and insects; non-biodegradable; in longest lengths possible; fabric including seams with the following minimum average roll lengths:
	a. Average Opening Size:  30 U.S. Std. Sieve (0.600 mm) maximum when tested in accordance with ASTM D 4751.
	b. Permittivity:  0.05 sec^-1 minimum when tested in accordance with ASTM D 4491.
	c. Ultraviolet Resistance:  Retaining at least 70 percent of tensile strength when tested in accordance with ASTM D 4355 after 500 hours’ exposure.
	d. Tensile Strength:  100 lb-f (450 N) minimum in cross-machine direction and 124 lb-f (550 N) minimum in machine direction; when tested in accordance with ASTM D 4632.
	e. Elongation:  15 to 30 percent, when tested in accordance with ASTM D 4632.
	f. Tear Strength:  55 lb-f (245 N) minimum when tested in accordance with ASTM D 4533.
	g. Color:  Manufacturers’ standard, with embedment and fastener lines preprinted.




	PART 3 - EXECUTION
	3.1 INSTALLATION
	A.  Install materials and systems in accordance with manufacturers’ instructions and approved submittals.  Install materials and systems in proper relation with adjacent construction.  Coordinate with work of other sections.
	B.  Land disturbance activity shall not commence until the Land Disturbance Permit has been obtained by the Owner, provided that a permit is required for the project.
	C. Minimum procedures for grassing are:
	1. Scarify slopes to a depth of not less than 6" and remove large clods, rock, stumps, roots larger than 1/2" in diameter and debris.
	2. Sow seed within 24 hours after the ground is scarified with either mechanical seed drills or rotary hand seeders.
	3.  Apply mulch loosely and to a thickness of between 3/4" and 1-1/2".
	4.  Apply netting over mulched areas of sloped surfaces.
	5. Roll and water seeded areas in a manner which will encourage sprouting of seeds and growing of grass. Reseed areas which exhibit un-satisfactory growth. Backfill and seed eroded areas.

	D. Install and maintain silt fencing, silt dams, traps, barriers and appurtenances as shown on the approved descriptions and working drawings. Hay bales which deteriorate and filter stone which is dislodged shall be replaced.
	E. Should any of the temporary erosion and sediment control measures employed fail to produce results which comply with the requirements of the State, immediately take whatever steps are necessary to correct the deficiency.


	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. This section includes requirements for excavation, trenching, filter fabric, back-filling, filling, compaction and grading.

	1.2 RELATED SECTIONS
	A. Section 260500 – Common Work Results for Electrical Systems

	1.3 REFERENCE STANDARDS
	A. AASHTO M147 – Standard Specifications for Materials for Aggregate and Soil Aggregate Sub-base, Base and Surface Courses; current edition.
	B. AASHTO T 180 – Standard Specification for Moisture-Density Relations of Soils Using a 4.54 kg (10-lb) Rammer and a 457 mm (18 in.) Drop; American Association of State Highway and Transportation Officials; current edition.
	C. ASTM C 33 – Standard Specifications for Concrete Aggregates; current edition.
	D. ASTM C 136 – Standard Test Method for Sieve Analysis of Fine & Coarse Aggregates; current edition.
	E. ASTM D 26 – Standard Specifications for Tensile Testing Machine for Textiles; current edition.
	F. ASTM D 1557 – Standard Test Methods for Laboratory Compaction characteristics of Soil Using Modified Effort (56,000 Ft – bf/ft3); current edition.
	G. ASTM D 1777 – Standard Test Methods for Thickness of Textile Materials; current edition.
	H. ASTM D 2487 – Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System); current edition.
	I. ASTM D 2922 – Standard Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth); current edition.
	J. ASTM D 2940 – Standard Specifications for Graded Aggregate Materials for Bases or Subbases for Highway or Airport; current edition.
	K. ASTM D 3776 –Standard Test Methods for Mas Per Unit Area (Weight) of Fabrics; current edition.
	L. ASTM D 4254 – Standard Test Methods for Minimum Index Density and Unit Weight of Soils and Calculations for Relative Density; current edition.
	M. ASTM D 4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils; current edition.

	1.4 UNIT PRICE FOR UNSUITABLE SOIL MATERIALS
	1. The Owner’s Project Manager exclusively shall make the determination of unsuitable soil materials.
	2. Excavation, replacement and disposal of unsuitable soil materials, if any, shall be considered additional work to that indicated on the Drawings, specified, or reasonably inferred by the Contract Documents and, by appropriate change order, be charg...
	3. Measurement of the quantity of unsuitable soil materials shall be accurately made by Contractor and verified by the Owner’s Project Manager.
	4. The quantity of unsuitable soil materials excavated, replaced and disposed of shall, for payment purposes, be the actual volume of the excavation, calculated from grades determined before and after the work at the excavation area.
	5. Excavation required by the Contract Documents and excavation, replacement or disposal of soil materials required because of Contractor's failure to comply with the Contract Documents shall not be compensated as unsuitable soil materials.

	1.5 PROJECT CONDITIONS
	A. Locate existing underground utilities in areas of work.  If utilities are to remain in place, provide adequate means of protection during earthwork operations.  Do not use explosives.

	1.6 MAINTENANCE/OPERATION
	A. Do not allow water to accumulate in excavations or graded areas.
	B. Protect graded areas from traffic and erosion.  Repair and reestablish grades in settled, eroded, and rutted areas.
	C. Where completed compacted areas are disturbed by subsequent construction operations or adverse weather, remove and replace or scarify soil materials, reshape, and re-compact to specified density prior to further construction.


	PART 2 – PRODUCTS
	2.1 BACKFILL AND FILL MATERIALS
	A. Unless other materials are specifically indicated for backfilling and filling, use soil materials excavated from site or Common Fill Materials specified herein.
	B. Untreated aggregate base material (Meet ASTM D 2940)
	C. Select Fill Under Interior Floor Slabs-On-Grade: Washed, evenly graded mixture of crushed stone, or crushed or uncrushed gravel, with 100 percent passing a 1-1/2 inch sieve and not more than five percent passing a No. 4 sieve.
	D. Sand Backfill: Natural river or bank sand; free of silt, clay, loam, friable or soluble materials, and organic matter.
	E. Sand - Fill Type:  Natural river or bank sand; washed; free of silt, clay, loam, friable or soluble materials, and organic matter.
	1. Grade in accordance with ASTM D 2487 Group Symbol SW.
	2. Graded in accordance with ASTM C 136; within the following limits:

	F. Pea Gravel Backfill: Naturally rounded stone, 1/8 inch minimum to 3/4 inch maximum size; free of clay, shale and organic matter.
	1. Grade in accordance with ASTM D 2487 Group Symbol GM.
	2. Graded in accordance with ASTM C 136, within the following limits:

	G. Stone Crushings for Fiberglass Underground Fuel Tanks and Piping: Free flowing crushed stone; 1/8 inch minimum size to 1/2 inch maximum size; washed, free of clay, shale and organic matter; complying with ASTM C 33, paragraph 9.1 requirements, exce...
	H. Crushed Stone for Underdrains and Under Manhole: Washed natural stone; crushed or uncrushed; 3/4 inch minimum to one inch maximum size; free of clay, shale, sand, debris and organic matter.
	I. Rip Rap: Washed natural stone; crushed or uncrushed; with 100% passing a 12 inch sieve, 30% to 50% passing a six inch sieve, and 0% passing a three inch sieve; free of clay, shale, sand, debris and organic matter.
	1. Render all backfill and fill materials free of rock or gravel larger than two inches in any dimension, debris, waste, frozen parts, vegetation and other deleterious matter.

	J. Granular Fill – in accordance with AASHTO M147, with a liquid limit of not more than 25 and a plasticity index of not more than 5 in accordance with ASTM D 4318.
	K. Topsoil - Fill Type:  Topsoil excavated on-site.
	1. Free of roots, rocks larger than 1/2 inch, subsoil, debris, large weeds and foreign matter.
	2. Conforming to ASTM D2487 Group Symbol OH.


	2.2 FILTER FABRIC
	A. Filter fabric shall be of nonwoven needle punched construction composed of polypropylene, polyethylene or polyamide fibers.  The fabric should free of any chemical treatment or coating, allow the passage of water and be inert to chemicals commonly ...
	B. Acceptable Manufacturers
	1.  US Fabrics Inc. 800-518-2290
	2. Tencati/Mirafi 706-693-4000
	3. IDOT Specification

	C. Products:
	1. Filter Fabric (for underdrains and other drainage use) shall be a non-woven pervious geotextile fabric that meets the following requirements:
	a. Weight (ASTM D 3776):  4.5 ounces per square yard.
	b. Thickness (ASTM D 1777):  60 mils.
	c. Grab Tensile Strength (ASTM D 76):  120 pounds.
	d. Grab Elongation (ASTM D 76):  55%.
	e. Flow Rate (CFMC-GET-2):  285 gallons per minute per square foot.




	PART 3 - EXECUTION
	3.1 GENERAL
	A. The elevations shown on the Drawings as existing are taken from the best existing data and are intended to give reasonable, accurate information about the existing elevations. They may not be exact, and the Contractor must satisfy himself as to the...
	B. Earthwork operations shall be performed in a safe and proper manner with appropriate precautions being taken against all hazards.
	C. All excavated and filled areas for structures, trenches, fills, topsoil areas, embankments and channels shall be maintained by the Contractor in good condition at all times until final acceptance by the Owner.  All damage caused by erosion or other...
	D. The Contractor shall control grading in a manner to prevent water running into excavations.  Obstruction of surface drainage shall be avoided and means shall be provided whereby storm water can be uninterrupted in existing gutters, other surface dr...
	E. Tests for compaction and density shall be conducted by an independent testing laboratory selected by the Owner’s Project Manager.  Costs of compaction tests performed by an independent testing laboratory shall be paid for by the Owner.  The Contrac...
	F. All earthwork operations shall comply with the requirements of OSHA Construction Standards, Part 1926, Subpart P, Excavations, Trenching, and Shoring, and Subpart O, Motor Vehicles, Mechanized Equipment, and Marine Operations, and shall be conducte...
	G. It is understood and agreed that the Contractor has made a thorough investigation of the surface and subsurface conditions of the site and any special construction problems which might arise as a result of nearby watercourses and floodplains, parti...

	3.2 PREPARATION
	A. The Contractor shall protect structures, utilities, sidewalks, pavements and other facilities from damage caused by settlement, lateral movement, undermining, washout and other hazards created by earthwork operations.
	B. The Contractor shall protect subgrades and foundation soils against freezing temperatures or frost and provide protective insulating materials as necessary.
	C. The Contractor shall provide erosion control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.

	3.3 EXCAVATION
	A. Excavate site materials to establish required elevations.
	B. Excavate trenches for piping and conduit to the uniform width required for six to nine inches clearance on both sides of pipe or conduit, except where additional width is required for proper installation of joints, fittings, valves and other work, ...
	C. Carry depth of trenches for piping to establish indicated flow lines and invert elevations.
	D. Excavate for electrical conduit so that top of conduit will not be less than NEC standard vertical distance below finished grade.
	E. Trim bottoms of excavations to leave solid base to receive other work.  Keep excavation bottoms clean and clear of loose materials.
	F. Protect excavation bottoms against freezing when atmospheric temperature is less than 35 F.
	G. Correct unauthorized excavation in a manner acceptable to Owner’s Project Manager, at no cost to Owner.

	3.4 FILTER FABRIC INSTALLATION
	A. Line excavations with filter fabric where indicated on drawings.
	B. Overlap adjoining fabric panels at least 18 inches.

	3.5 BACKFILLING AND FILLING
	A. Place specified backfill and fill materials in layers to establish required elevations.
	B. Do not place backfill or fill materials on surfaces that are muddy, frozen, or contain frost or ice.
	C. Remove rock or gravel larger than two inches in any dimension, debris, waste, obstructions, and deleterious matter from ground surface prior to placement of fills.
	D. Plow, strip, or break-up sloped surfaces steeper than one vertical to four horizontal (1V:4H) so that fill materials will bond with existing surface.
	E. When existing ground surface has a density less than that specified herein under "Compaction", break up ground surface, pulverize, moisture-condition to optimum moisture content, and compact to specified depth and percentage of maximum density or r...
	F. Place backfill and fill materials in layers not more than eight inches in loose depth for material compacted by heavy compaction equipment, and not more than four inches in loose depth for material compacted by hand-operated tampers.
	G. Place backfill and fill materials uniformly around structures, materials and equipment to approximately same elevation in each lift.
	H. Completely fill and compact under piping and conduit.  Shape fill to fit bottom 90 degrees of cylinder.  Support piping and conduit during placement and compaction of bedding fill.
	I. Moisten or aerate each layer of backfill or fill prior to compaction as necessary to provide optimum moisture content.  Compact each layer to specified percentage of maximum density or relative density.
	J. Granular Fill:  Place and compact materials in equal continuous layers not exceeding six inches compacted depth.
	K. Soil Fill:  Place and compact material in equal continuous layers not exceeding eight inches compacted depth.
	L. Compaction Density Unless Otherwise Specified or Indicated:
	1. Under paving, slabs-on-grade, and similar construction:  97% of maximum dry density.
	2. At other locations:  95% of maximum dry density.


	3.6 COMPACTION
	A. Compact soil to not less than the following percentages of maximum density for soils which exhibit a well-defined moisture density relationship (cohesive soils) determined in accordance with ASTM D 1557; method and not less than the following perce...
	1. Under Buildings (including future) and Paving Areas: Compact existing ground surface and each layer of backfill or fill material to 95 percent maximum density. Contractor to compact layers in no greater than 8” lifts.
	2. Other Areas: Compact existing ground surface and each layer of backfill or fill material to 90 percent maximum density. Contractor to compact layers in no greater than 8” lifts.

	B. Where soil materials must be moisture conditioned before compaction, uniformly apply water to surface.  Prevent free water from appearing on surface of soil materials during or subsequent to compaction operations.
	C. Remove and replace, or scarify and air dry, soil material that is too wet to permit compaction to specified density.
	D. Compact soil materials around piping and conduit with hand-operated tampers.
	E. Coordinate with Section 260500 – Common Work Results for Electrical Systems, burial requirement minimum 1'-6" below finish grade for conduit.
	F. Do not allow heavy vehicles, equipment or machinery to operate directly over piping and conduit until a minimum of 18 inches of backfill has been placed and compacted.

	3.7 PROOF ROLLING
	A. Proof roll site after the top 12 inches of the sub-grade have been shaped and compacted to specifications.  Sub-grade should be at or near optimum moisture content.
	B. For soil type(s) A-3, A-4, A-6, and A-7, use 35 ton roller with a tire pressure of 120 psi.   For granular soils or soil, rock, and granular mixtures, use 50 ton roller with 150 psi tire pressure.
	C. The sub-grade area where the proof rolling has taken place is considered “Failed” based on the following:
	1. New Construction
	a. Permanent rutting in excess of 1 inch.
	b. Elastic (rebound) movement or rutting is in excess of one inch with substantial cracking or sustainable lateral movement.

	2. Reconstruction
	a. Permanent rutting in excess of ½ inch.
	b. Elastic (rebound) movement is in excess of ½ inch with substantial cracking or sustainable lateral movement.


	D. Soil excavated as a result of proof rolling shall be considered “Unsuitable” as determined by the Owner’s Project Manager and is to be excavated, replaced and disposed off-site, if Owner’s Project Manager so directs.

	3.8 GRADING
	A. Grade site to establish required elevations.

	3.9 MOISTURE CONTROL
	A. The site shall be kept free of surface water at all times.  The Contractor shall install drainage ditches and dikes and shall perform all pumping and other work necessary to divert or remove rainfall and other accumulations of surface water from th...
	B. Where groundwater is encountered, the Contractor shall make the effort necessary to secure a dry excavation.  In sandy and in other suitable type soils, dewatering shall be done by well pointing.  If, in the opinion of the Owner’s Project Manager, ...

	3.10 UNSUITABLE SOIL MATERIALS
	A. Excavate, replace and dispose of site soil materials determined to be unsuitable by Owner’s Project Manager, if Owner’s Project Manager so directs.
	B. Replace unsuitable soil materials with Common Fill Materials specified and backfill, compact and grade the replacement materials as specified herein.
	C. Dispose of unsuitable soil materials off site.

	3.11 TOLERANCES
	A. Perform earthwork operations to establish required elevations and dimensions within the following tolerances, except that no tolerance will be permitted that would allow a lesser size than indicated for footings and foundations or a lesser thicknes...
	1. Under Buildings and Paving Areas: Plus or minus 1/2 inch.
	2. Other Areas: Plus or minus 1 inch.


	3.12 FIELD QUALITY CONTROL
	A.  Owner will furnish testing and inspection services during earthwork operations.  Such services will include general inspections of earthwork operations, testing of fill materials and compaction, and inspection of excavations to such extent as dete...

	3.13 REMOVAL
	A. Remove excess excavated material, rock and gravel, debris, waste, vegetation and deleterious matter from earthwork operations and dispose of off-site.


	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Roadways.
	2. Parking lots.
	3. Curbs and gutters.
	4. Sidewalks.

	B. Related Requirements:
	1. Section 312000 "Earth Moving" for subgrade preparation, fill material, and aggregate subbase and base courses.
	2. Section 321216 "Asphalt Paving" for hot-mix asphalt paving.


	1.2 SUBMITTALS
	A. Portland Cement Concrete (PCC) mix designs.
	B. Quality Control Plan in accordance with IDOT Check Sheet #23 Recurring Special Provision for Quality Control/Quality Assurance of Concrete Mixtures.
	C. Material Certificates:
	1. Aggregates.
	3. Concrete Admixtures


	1.3 QUALITY ASSURANCE
	D. Comply with materials, workmanship, and other applicable requirements of Section 420 of the IDOT Standard Specifications.


	PART 2 -  PRODUCTS
	2.1 PORTLAND CEMENT CONRETE
	A. In accordance with Article 1020 of the IDOT Standard Specifications.

	2.2 STEEL REINFORCEMENT
	A. Reinforcement Bars and Welded Wire Reinforcement:  In accordance with Article 1006.10 of the IDOT Standard Specifications.
	B. Dowel Bars and Dowel Bar Assembly:  In accordance with Article 1006.11 of the IDOT Standard Specifications.

	2.3 CONCRETE MATERIALS
	A. Cementitious Materials: Use the following cementitious materials, of same type, brand, and source throughout Project:
	1. Portland Cement: In accordance with Article 1001 of the IDOT Standard Specifications.
	2. Finely Divided Minerals:  In accordance with Article 1010 of the IDOT Standard Specifications.

	B. Coarse Aggregates:  In accordance with Article 1004 of the IDOT Standard Specifications.
	C. Fine Aggregates:  In accordance with Article 1003 of the IDOT Standard Specifications.
	D. Concrete Admixtures:  In accordance with Article 1021 of the IDOT Standard Specifications.
	E. Water:  In accordance with Article 1002 of the IDOT Standard Specifications.

	2.4 CONCRETE CURING MATERIALS
	A. In accordance with Article 1022 of the IDOT Standard Specifications.

	2.5 RELATED MATERIALS
	B. Joint Fillers: Hot-poured joint sealer in accordance with Article 1050.02 of the IDOT Standard Specifications.

	2.6 CONCRETE MIXTURES
	A. In accordance with Article 1020 of the IDOT Standard Specifications and complying with the following requirements:
	1. Curbs and Gutters, Sidewalks, and Miscellaneous Concrete:  Class SI Concrete.
	2. PCC Pavements and Parking Lots:  Class PV Concrete.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Proof-roll prepared aggregate base course to identify unsuitable materials and areas of excess yielding.

	3.2 PREPARATION
	B. Remove loose material from compacted aggregate base course surface immediately before placing concrete.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, grades, and elevations. Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.
	C. Comply with requirements of Article 420.06 of the IDOT Standard Specifications.

	3.4 STEEL REINFORCEMENT INSTALLATION
	A. Comply with applicable requirements in Article 420 of the IDOT Standard Specifications.

	3.5 JOINTS
	A. Construct longitudinal sawed joints, longitudinal construction joints, transverse contraction joints, and transverse expansion joints in accordance with Article 420.05 of the IDOT Standard Specifications and installed as indicated within the Contra...
	B. Joint spacing shall be no larger than 12 feet by 12 feet within the fuel island pavement.

	3.6 CONCRETE PLACEMENT
	A. Concrete placement shall be in accordance with Article 420.07 of the IDOT Standard Specifications.

	3.7 FINISHING
	A. General: Concrete finishing shall be in accordance with Article 420.09 of the IDOT Standard Specifications. Do not add water to concrete surfaces during finishing operations.
	1. Final finish shall be Type B in accordance with Article 420.09(e)(2) of the IDOT Standard Specifications.


	3.8 CONCRETE PROTECTION AND CURING
	B. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	1. Concrete curing shall be in accordance with Articles 1020.13 and 1022 of the IDOT Standard Specifications.


	3.9 REPAIR AND PROTECTION
	A. Remove and replace concrete paving that is broken, damaged, or defective or that does not comply with requirements in this Section. Remove work in complete sections from joint to joint unless otherwise approved by Owner.
	B. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after placement (or until full compressive strength is achieved). When construction traffic is permitted, maintain paving as clean as possible by removing surface...
	C. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep paving not more than two days before date scheduled for Substantial Completion inspections.

	3.10 FIELD QUALITY CONTROL
	D. All Quality Control is to be the responsibility of the Contractor and shall be in accordance with IDOT Check Sheet #23 Recurring Special Provision for Quality Control/Quality Assurance of Concrete Mixtures.


	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Hot-mix asphalt paving.

	B. Related Requirements:
	1. Section 312000 "Earth Moving" for subgrade preparation, fill material, and aggregate subbase and base courses.
	2. Section 321313 "Concrete Paving" for concrete pavement and for separate concrete curbs, gutters, and sidewalks.


	1.2 SUBMITTALS
	A. Hot-Mix Asphalt (HMA) mix designs.
	B. HMA Paving Quality Control Plan in accordance with Article 1030.06 of the IDOT Standard Specifications.
	C. Material Certificates:
	1. Aggregates.
	3. Tack coat.


	1.3 QUALITY ASSURANCE
	A. Comply with materials, workmanship, and other applicable requirements of Section 406 of the IDOT Standard Specifications.


	PART 2 - PRODUCTS
	2.1 AGGREGATES
	A. Coarse Aggregate: In accordance with Article 1004.03 of the IDOT Standard Specifications.
	B. Fine Aggregate:  In accordance with Article 1003.03 of the IDOT Standard Specifications.
	C. Mineral Filler:  In accordance with Article 1011 of the IDOT Standard Specifications.

	2.2 ASPHALT MATERIALS
	A. Asphalt Binder: PG 64-22 asphalt binder in accordance with Article 1032 of the IDOT Standard Specifications.
	B. Tack Coat: SS-1 in accordance with Article 1032 of the IDOT Standard Specifications.

	2.3 MIXES
	A. Hot-Mix Asphalt: In accordance with Article 1030 of the IDOT Standard Specifications and complying with the following requirements:
	1. Provide mixes with a history of satisfactory performance in geographical area where Project is located.
	2. Binder Course:  IL-19.0, N50
	3. Surface Course:  IL-9.5, N50, Mix ‘D’



	PART 3 - EXECUTION
	3.1 SURFACE PREPARATION
	A. Ensure that prepared subgrade is ready to receive paving. Immediately before placing hot-mix asphalt, remove loose and deleterious material from substrate surfaces.
	B. Tack Coat: Applied in accordance with Article 406.05 of the IDOT Standard Specifications.
	1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove spillages and clean affected surfaces.


	3.2 HOT-MIX ASPHALT PLACEMENT
	A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place asphalt mix by hand in areas inaccessible to equipment in a manner that prevents segregation of mix. Place each course to required grade, cross section, and ...
	1. Place hot-mix asphalt binder course and surface course to thicknesses indicated. Minimum lift thicknesses in accordance with Article 406.06 of the IDOT Standard Specifications.
	2. Place hot-mix asphalt surface course in single lift.
	3. Spread mix at a minimum temperature of 250 deg F.
	4. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in asphalt-paving mat.

	B. Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools to remove excess material forming high spots. Fill depressions with hot-mix asphalt to prevent segregation of mix; use suitable hand tools to smooth surf...

	3.3 JOINTS
	A. Construct joints to ensure a continuous bond between adjoining paving sections. Construct joints free of depressions, with same texture and smoothness as other sections of hot-mix asphalt course. All joints to be in accordance with Article 406.06 o...
	1. Clean contact surfaces and apply tack coat to joints.
	2. Offset longitudinal joints, in successive courses, a minimum of 6 inches.
	3. Offset transverse joints, in successive courses, a minimum of 24 inches.


	3.4 COMPACTION
	A. General: Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive displacement. Compact hot-mix paving with hot hand tampers or with vibratory-plate compactors in areas inaccessible to rollers.
	1. Compaction to be in compliance with Article 406.07 of the IDOT Standard Specifications.

	B. Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.
	C. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

	3.5 FIELD QUALITY CONTROL
	A. All Quality Control is to be the responsibility of the Contractor and shall be in accordance with QC/QA method in Article 1030.09 of the IDOT Standard Specifications.


	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. This section includes requirements and specifications for the following:
	1. Installation of underground fuel storage tank(s) (UST) and piping sumps.
	2. Installation of piping, flexible connectors and connector jackets, pumps, dispensers, accessories, manholes, automatic overfill prevention system, observation wells, and all other component parts reasonably incidental to providing a complete fuel d...
	3. Installation of underground tank monitoring system.

	B. Excavation, trenching, backfilling and compaction for fuel storage tanks and piping: Refer to Division 313000 – Earthwork.
	1. Fuel storage tank inserts and anchorages to be embedded in concrete.


	1.2 RELATED SECTIONS
	A. Section 017000 – Executing Requirements
	B. Section 313000 – Earthwork

	1.3 SUBMITTALS
	A. Product Data:  Submit manufacturer’s product data and installation instructions for the following items:
	1. Tanks and turbine enclosures.
	2. Piping and/or transition sumps.
	3. Primary and secondary containment piping.
	4. Flexible connectors and connector jackets when required at vent risers.
	5. Pumps and accessories.
	6. Dispensers and accessories.
	7. Tank accessories.
	8. Manholes.
	9. Automatic overfill prevention system.
	10. Observation wells.
	11. Manufacturer’s testing and installation data.
	12. Island forms.
	13. Installer Certificate of Training from tank manufacturer.
	14. Monitoring system and related components.

	B. Manufacturer’s Certification:  Submit Certification of Installation on form included at end of this Section, signed and countersigned by Contractor and Fuel Facility Installer.

	1.4 QUALITY ASSURANCE
	A. Perform work with installer specializing in underground storage tank installations with a minimum of five years successful experience, approved in underground storage tank installation by tank manufacturer.
	B. Schedule a pre-installation conference with all subcontractors; include Installer's on-site Foreman. Coordinate with OWNER’S Project Manager.
	C. Licensed or Certified Contractors must be used. Contractors who perform tank work are required to have a certification from the International Fire Code Institute (IFCI). Contractors are required to carry proof of certification on site.

	1.5 REFERENCE STANDARDS
	A. API 1615 – Installation of Underground Petroleum Storage Systems; current edition.
	B. ASTM D 1785 – Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120; current edition. (for monitoring wells where required)
	C. ASTM F 480 – Standard Specification for Thermoplastic Well Casing Pipe and Couplings Made in Standard Dimension Rations, Schedule 40 and Schedule 80; current edition.
	D. California Air Resources Board (CARB)
	E. CFR 40 Part 60 – Standards of Performance for New Stationary Sources; current edition.
	F. International Fire Code Institute (IFCI); current edition.
	G. NFPA 30 – Flammable and Combustible Liquids Code; current edition.
	H. NFPA 30A – Code for Motor Fuel Dispensing Facilities and Repair Garages; current edition
	I. Petroleum Equipment Institute (PEI)
	1. PEI RP100 – Installation of Underground Liquid Storage Systems; current edition.
	2. PEI RP300 – Installation and Testing of Vapor Recovery Systems at Vehicle Fueling Site; current edition.


	1.6 WARRANTY
	A. Provide warranty in accordance with General Conditions and Section 017000 – Execution and Closeout Requirements.
	B. Guarantee tanks against cracking, breakup, and collapse for 30 years from date of installation.

	1.7 MAINTENANCE/OPERATION
	A. Deliver three copies of calibration chart and one dipstick, calibrated in 1/8 inch increments, for each size of UST to OWNER’S Project Manager.
	B. Deliver one plug and one extractor wrench to OWNER’S Project Manager.

	1.8 PERMITTING OF TANKS
	A. Contractor shall obtain all permits from local environmental jurisdiction, including local and state fire marshal prior to installation of tank as required by local and state code. Fuel design engineer to provide stamped plans as required.


	PART 2 - PRODUCTS
	2.1 GENERAL:
	A. The Contractor will furnish all specified items as listed in the drawings and specifications. Contractor will furnish appurtenant accessories not listed in the drawings and specifications as required to complete the entire installation.
	B. The Contractor will install all equipment furnished by Owner identified in the specifications.
	C. The Contractor will contact local agency with environmental jurisdiction and Fire Marshal prior to installation of tank as required by local code.
	D. All secondary containment systems shall pass a post-installation test, which meets the approval of the local agencies with jurisdiction.
	E. Contractor shall certify that the installation of the tanks and piping meets the following conditions below:
	1. The installer has been adequately trained as evidenced by a certificate of training issued by the tank and piping manufacturers.
	2. The installer has been certified or licensed by the Contractors State License Board.
	3. The underground storage tank, any primary piping and any secondary containment, was installed according to applicable voluntary consensus standards and any manufacturer’s written installation instructions.
	4. All work listed in the manufacturer’s installation checklist has been completed.
	5. The installation has been inspected and approved by the local and/or state agencies, or, if required by the local agencies, inspected and certified by a registered professional engineer who has education in and experience with underground storage t...


	2.2 ACCEPTABLE MANUFACTURERS
	A. Acceptable Tank and Turbine Enclosure Manufacturers:  Containment Solutions Inc. or Xerxes Corporation.
	B. Acceptable Piping and Transition Sump Manufacturer: S. Bravo System, Inc. or OPW Fueling Components.
	C. Acceptable Piping Manufacturers: NOV Fiberglass Systems; Red Thread IIA or Dualoy L/LCX, or Omega Flex, Inc.: DoubleTrac.
	D. Acceptable Flexible Connector Manufacturers: Hosemaster, Omega Flex, Inc., Flex-ing by Franklin Fueling Systems, OPW Fueling Components.
	E. Acceptable Submersible Pumps and Leak Detector Manufacturers: Red Jacket Pumps (Veeder Root), FE Petro, or Vaporless Manufacturing, Inc. (leak detector only).
	F. Acceptable Diesel Dispenser Manufacturers: Gasboy International, Inc. or Wayne Fueling Systems LLC.
	G. Acceptable Gasoline Dispenser Manufacturers:  Gasboy International, Inc. or Wayne Fueling Systems LLC.
	H. Acceptable Dispensing Hose Manufacturers: Continental Contitech USA, IRPCO, or Franklin Fueling Systems
	I. Acceptable Nozzle Manufacturers: OPW Fueling Components or Husky Corporation.
	J. Acceptable Diesel and Gasoline Filter Manufacturer: Central Illinois Mfg. Co. (Cim-Tek).
	K. Acceptable Hose Swivel Manufacturer:  OPW Fueling Components.
	L. Acceptable Breakaway Coupling Manufacturers: OPW Fueling Components or Franklin Fueling Systems.
	M. Acceptable Safety Shut-Off Valve Manufacturers: OPW Fueling Components or Franklin Fueling Systems.
	N. Acceptable Dispenser Containment System Manufacturers: S. Bravo System, Inc. (under dispenser containment and new installation entry fittings only), Icon Containment Solutions (for repair entry boots only).
	O. Acceptable Hose Retractor Manufacturer: Universal Valve Company, OPW Fueling Components, or Franklin Fueling.
	P. Acceptable Island Form Manufacturers: OPW Fueling Components or Riverside Steel Inc.
	Q. Acceptable Tank Accessories Manufacturers: OPW Fueling Components, Universal Valve Co. Inc. (observation well cap only), EMCO Wheaton Retail (EVR fill adapter only).
	R. Acceptable Manholes Manufacturers: OPW Fueling Components, Franklin Fueling Systems (turbine enclosure manhole only).
	S. Acceptable Automatic Overfill Prevention System Manufacturers: OPW Fueling Components or EMCO Wheaton Retail.
	T. Monitoring System & Related Components Manufacturer:  Veeder-Root.
	U. Acceptable Observation Well Manufacturers: Atlantic Screen & MFG, Inc., Environmental Well Products Co., Mono Flex Co. Inc., or National Well Supplies Company Inc. Install only where required by local code.
	V. Acceptable Fuel System Control Console: PKM Panel Systems.
	W. Acceptable Diesel Exhaust Fluid Storage Manufacturer:  Blue1USA (if providing a stand-alone DEF station)

	2.3 UNDERGROUND STORAGE TANKS AND TURBINE ENCLOSURES
	A. Fiberglass Tanks and Turbine Enclosures:
	1. Tanks: UL listed and labeled; in compliance with applicable requirements of NFPA 30; cylindrical; double wall with watertight turbine enclosure and sump float switch; three 4-inch National Pipe Thread (NPT) fittings located in manway cover, three 4...
	2. Hold Down Straps: Fiberglass reinforced plastic straps, quantity and location as recommended by tank manufacturer; furnished by tank manufacturer.
	3. Manways: 22 inch I.D., UL listed gaskets, bolts, and covers.
	4. Turbine Enclosure: Flat-sided collection sump designed to contain submersible pump and collect leaks from double wall product supply piping; mounted to containment collar to allow for access to tank interior; and FRP coupling kit for piping penetra...
	5. Sensors: Compatible with Veeder-Root TLS-450Plus UST monitoring system.


	2.4 PIPING and TRANSITION SUMPS
	A. Piping Sumps (For replacement of turbine enclosures only): octagon shape, with snap-lock lid and vertical o-ring seals to make water-tight. 30-year warranty, slurry pour channel to join two-piece containment sump, fuel compatible resin, corrosion r...
	1. Single wall fiberglass piping sump Bravo B423-XX-S-01, collar-mounted, or Bravo B483-XX-S-01, tall collar, mounted by tank manufacturer.
	2. Double wall fiberglass piping sump Bravo B423-XX-D-01, collar mounted, or Bravo B483-XX-D-01, tall collar, mounted by tank manufacturer

	B. Transition Sumps
	1. Flat-sided fiberglass sump, 27-inch riser designed to contain piping and fittings, and to collect leaks from double wall product supply piping
	a. Single-Wall FRP with access at grade:
	1) Planter-style sump Bravo B-501-S-200 for one 2” fitting, B-501-S-220 for two 2” fittings, B-501-S-222 for three 2” fittings, B-503-S-22220 for four 2” fittings or B503-S-22222 for five 2” fittings. Specify number of fittings.
	2) OPW PSTF-4630 or OPW PFTS-4630 (for deep bury), with FRP sump Height Extenders (DFSE-4612) if needed

	b. Double-Wall FRP with access at grade:
	1) Planter-style sump Bravo B-501-D-200 for one 2” fitting, B-501-D-220 for two 2” fittings, B-501-D-222 for three 2” fittings, B-503-D-22220 for four 2” fittings or B503-D-22222 for five 2” fittings. Specify number of fittings.


	2. Commercial two-piece FRP sump with 10” high 32” diameter riser with Snap-Lock lid, 2” deep pour-in-place channel at top, height adjustable in field or order to fit needs, for underground transitions, typical sizes are:
	a. Single-Wall, flat-sided, two-piece, fiberglass transition sump Bravo B833-S36-01 (3’x3’x3’), B833-S48-01 (4’x4’x4’) or B855-S60-01 (5’x5’x5’)
	b. Double-Wall, flat sided, two-piece, fiberglass transition sump Bravo B833-D36-01 (3’x3’x3’), B833-D48-01 (4’x4’x4’) or B855-D60-01 (5’x5’x5’)



	2.5 TANK ANCHOR MATERIALS
	A. Cable Clamps and Thimbles and Turnbuckles: Galvanized steel.

	2.6 UNDERGROUND PIPING
	A. Primary Pipe: UL listed and labeled for flammable liquid, underground; Fiberglass reinforced with threaded adapters and bonded fittings or 316L corrugated stainless steel mechanically fastened, stainless steel adapters and fittings that fasten to p...
	B. Secondary Containment Pipe:  UL listed and labeled for flammable liquid, underground; Fiberglass reinforced outer wall of double wall piping system by primary pipe manufacturer; next size larger pipe from primary pipe; two-piece flanged fittings ad...
	C. Test Reducer: Rigid; part of stainless steel piping connector fitting, entry fitting; fitted with air valve stem; specifically designed to seal off secondary containment piping during testing.
	D. Riser Pipe:
	1. Four Inch Piping for Fill, Vent/Vapor Recovery, and Automatic Tank Gauge Fittings: Schedule 40, black steel pipe.
	2. Four Inch Piping for Monitoring Reservoir: Schedule 40 PVC pipe.
	3. Aboveground Vent and Vent Support Piping: Schedule 40 galvanized steel pipe.


	2.7 COATINGS
	A. Dielectric Coating:  Coal tar epoxy, polyurethane or polyester resin or 10-mil thick tape, double wrapped or rubberized spray undercoating.

	2.8 FLEXIBLE CONNECTORS
	A. Connector: One and one half (1-1/2) or two inches I.D.; UL listed and labeled; one-piece, stainless steel hose, stainless steel wire outer braid; one and one half or two-inch non-re-attachable stainless steel end fittings.
	B. Connector Jackets: Rated for compatibility with gasoline and fuels, resistance to permeability of gasoline and fuels, nylon velcro seal, meets UL-224, and includes boot glue and donut seal.

	2.9 PUMPS AND ACCESSORIES
	A. Pump: UL listed and labeled; submersible; 2 hp, single phase, 60 hertz, 208-230 volt.
	B. Leak Detector: UL listed and labeled; automatic line (piping) leak detection by restricting or shutting off the flow of product through piping; product (thermal) contraction compensating, piston type; capable of detecting leaks of 3 gph at 10 psi l...

	2.10 DISPENSERS AND ACCESSORIES
	A. Diesel Dispenser: Rain-tight enclosure; dual sided, 1” LCD electronic display; 999999 gallon electronic accumulative totalizer; four-piston CFT meter accurate at any delivery and pressure; electric reset; one inch, dual-stage electric solenoid valv...
	1. Gasboy Atlas Series 9853KX or Wayne Select Series 3/G7227D/GJKMR or equivalent

	B. Gasoline Dispenser single hose: Rain-tight enclosure; dual sided, 1” LCD electronic display; 999999 gallon electronic accumulative totalizer; four-piston CFT meter accurate at any delivery and pressure, electric reset; one inch, dual-stage electric...
	1. Single hose: Gasboy Atlas Series 9853KX  or Wayne Select Series 3/G7201D/2GJK or equivalent

	C. Nozzles: Aluminum body, automatic shut-off; replaceable spout, with hold open clip, UL listed and labeled.
	1. Diesel: 1-3/16 inches o.d., OPW 7HB-0100 or Husky VIIIS 177610-03.
	2. Gasoline: 13/16 inch o.d., OPW 11BP-0400 or Husky XS 159559-04.

	D. Diesel Filter: Capable of 17-gpm flow; 10-micron, microglass filter; spin-on type.
	E. Gasoline Filter: 10-micron, microglass filter; spin-on type.
	F. Hose Swivel: 45 degree design; OPW 45-5060 (3/4 inch x 3/4 inch) for unleaded gasoline, OPW 45-5075 (1 inch x 1 inch) for diesel; UL listed and labeled.
	G. Breakaway Coupling: Field repairable type; Coupling separation at 200-350 pounds maximum pulling force; integral, flow preventing, seals or valves activated upon coupling separation; UL listed and labeled, retains UL listing after separation and re...
	1. OPW Fueling Components:  66V-0300 for unleaded, 66V-1300 for diesel.
	2. Franklin Fueling Systems: 697-137-01 for unleaded, 797-133-01 for diesel.

	H. Safety Shut-Off Valve: Location of shear section of valve per manufacturer’s instructions.
	1. OPW Fueling Components: 10 Series
	2. Franklin Fueling Systems 662 series

	I. Dispenser Containment System: One piece all fiberglass dispenser sump specifically designed to detect and contain a dispenser leak, and sized for dispenser manufacturer and model; supplied with fittings for secondarily contained product piping, and...
	a. Bravo B1210-S30-VST for Wayne Select Series master diesel dispensers and diesel/gasoline remote dispensers.
	b. Bravo B8220-S30-VST for Wayne Select diesel satellite dispensers.
	c. Brave B1670-S30-VST for all Gasboy Atlas dispensers.
	d. Bravo B9210-S36-VST for all Wayne Select deep burial applications.
	e. Bravo B9670-S36-VST for all Gasboy Atlas deep bury applications
	f. Bravo B8670-D30-VST Double-Walled for Gasboy Atlas dispensers
	g. Bravo B8210-D30-VST Double-Walled for Wayne Select dispensers.

	J. Island Forms: stainless steel island forms, half-circle radius, straight.

	2.11 ACCESSORIES
	A. Cap (for fill assembly): Non-EVR: OPW 634TT-4000; corrosion resistant, Duratuff body; buna-n gasket; hole for padlock or EVR: OPW 634TT-7085EVR; corrosion resistant body; four inches; toggle lever type; top seal, buna-n gasket; hole for padlock.
	B. Cap (for vent/vapor recovery assembly): OPW 1711T-7085EVR; corrosion resistant body; three inches; toggle lever type; top seal, buna-n gasket; hole for padlock.
	C. Cap (for diesel vent piping at island): OPW 23-0033; two inches; aluminum body; 40 mesh brass screen; open type; vapors directed upward; set screw installation to vent riser pipe.
	D. Cap (for gasoline vent piping at island): Non-EVR: OPW 623V-2203; two inches; Duratuff body; pressure/vacuum setting – 2.5” – 6” water column pressure settings and -6” - -10” water column vacuum settings are factory preset and tested; set screw ins...
	E. Cap (for observation well): Universal 1300-40; Blue PVC casing-injection molded corrosion proof plastic body; Buna-N seal; designed for four inches slotted PVC well pipe in accordance with API-RP-1615; seals water and vapor tight; lockable.
	F. Adapter (for vent/vapor recovery assembly): Non-EVR: OPW 1611AV-1605; clear anodized aluminum; poppeted. or EVR: OPW 61VSA-1020-EVR; bronze; swivel.
	G. Adapter (for fill assembly): Non-EVR: OPW 633T; corrosion resistant body or EVR: OPW 61SALP-1020-EVR; Bronze; swivel or EMCO Wheaton A0089-001; Aluminum
	H. Extractor Fitting (for gasoline vent/vapor recovery assembly):  OPW 233-4422; cast iron body with Duragard coating; four inch by two inch by two inch with four inches top and tank connection threads and two inches outlet threads.
	I. Extractor Fitting (for diesel vent assembly):  OPW 233-4420; cast iron body with Duragard coating; four inch x two inch with four inches top and tank connection threads, and two inches outlet thread.
	J. Fiberglass Entry Fittings: Bravo FRP fittings with dual secondary test ports (For new installations only).  Test ports shall be located between the 6 and 9 o’clock position. Entry Fittings to be installed perpendicular to the sump walls.
	1. F-07-S-0-F:  3/4 inch galvanized conduit penetration into piping/dispenser sump.
	2. F-10S-0-F: one inch galvanized conduit penetration into piping/dispenser sump.
	3. F-32-T-F:  three inch over two inch fiberglass piping penetration into piping/dispenser sump.
	4. F-43-T-F:   four inch over three inch fiberglass piping penetration into piping/dispenser sump.
	5. F-32U-T-F:  two inch LCX Coaxial fiberglass piping penetration into piping/dispenser sump.
	6. F-43U-T-F:  three inch LCX Coaxial fiberglass piping penetration into piping/dispenser sump.
	7. F-15-OFLX-CR5: DoubleTrac 1-1/2” Pipe piping penetration into piping/dispenser sump.
	8. F-20-OFLX-CR5: DoubleTrac 2” Pipe piping penetration into piping/dispenser sump.
	9. F-15-OFLX-D-CR5: DoubleTrac 1-1/2” Pipe piping penetration into double walled piping/dispenser sump.
	10. F-20-OFLX-D-CR5: DoubleTrac 2” Pipe piping penetration into double walled piping/dispenser sump.


	2.12 MANHOLES
	A. Fill and Vent/Vapor Recovery Manhole: double-wall spill container (manhole) with aluminum cover and cast iron body ring; polyethylene bellows and skirt, visual interstitial float gauge, electronic interstitial sensor gauge, and drain valve.
	1. OPW Fuel Components: five gallon EDGE Series 1SC-3112D with sealable cover, interstitial float gauge and drain valve or five gallon EDGE series 1SC-3132D with sealable cover, electronic interstitial sensor gauge and drain valve or 15 gallon EDGE se...

	B. Automatic Tank Gauge, Monitoring Reservoir and Grounding Rod Manhole:  OPW 104A-1800; steel diamond plate cover and steel skirt, cast iron body ring.
	C. Turbine Enclosure or Piping Sump Manhole: OPW 39CD-RL10 or Franklin Fueling System 781-433-12; FRC cover; steel skirt with stainless steel 1/2 inch hex bolts; 36 inches inside diameter.
	D. Observation Well Manhole: Universal Valve Co. 98MW-1212; cast iron cover and body with steel skirt; white cover marked with black triangle per API specifications for well symbol; “Observation Well” to be stenciled on lid with black lettering.

	2.13 AUTOMATIC OVERFILL PREVENTION VALVE
	A. CARB–approved OPW 71SO-T; aluminum drop tube (OPW 61FT-3012) with integral vapor tight, testable 2-stage automatic overfill prevention valve designed to close at 95% full or CARB-approved Emco Wheaton A1100; testable 2-stage automatic overfill prev...

	2.14 MONITORING SYSTEM
	A. System Description: TLS-450Plus fuel UST monitoring system with inventory monitoring, in-tank leak detection and interstitial leak sensing for interstitial spaces of double wall tank and piping sump.
	B. System Components:
	1. TLS 450Plus Console with integral printer and software (333545-001).
	2. Sensor/probe module (332812-003).
	3. Input/output interface module (332813-001).
	4. Magnetostrictive Plus digital sensing probe appropriate for diameter tank (form number 846390), with probe riser cap and ring kit (312020-952). For EVR sites only use OPW 62M Monitor Probe Cap with FSA-400A under each probe cap.
	5. Tank and dispenser sump sensor, non-discriminating (form number 794380-208).
	6. Phase-two gasoline probe installation kit (886100-000).
	7. Diesel probe installation kit (846400-001).
	8. Dual float hydrostatic tank sensor (form number 794380-303).
	9. Dispenser sump sensor if underground piping and remote dispensers are existing (non-discriminating, stand-alone, form number 847990-001). ONLY IF REQUIRED.
	10. Low Voltage Dispenser Interface Module (LVDIM) (note: only applies for sites requiring BIR on mechanical dispensers, which are still under manufacturer’s warranty.)
	a. New TLS-450Plus: (333581-001).


	C. Provide “system start-up” as described in manufacturer’s Technical Manual for System Start-Up and Operating Instructions.  Include general programing parameters as follows:  1” water warning, 2” water alarm, 90% ullage (instead of 100% ullage), 90%...

	2.15  OBSERVATION WELLS
	A. Slotted Well Screen: ASTM D 1785 or F 480 polyvinyl chloride (PVC); schedule 40; four inches nominal diameter; PVC internal slip plug fastened in place with stainless steel or PVC pop rivets at bottom; internal expansion plug at top; slotted sectio...
	B. Internal expansion plug; lockable cap for observation well (OWNER’S to supply lock) with CH Hanson one inch x three inch stainless steel tag attached with wire.  Tag to have “Observation Well” engraved on it.
	C. Compliance wells shall be installed within backfill at each corner of UST excavation, within 10 feet of each dispenser sump, within 25 feet of any point of piping run, and within 10 feet of any piping bend or change of direction.
	D. The well screen shall extend at least two feet above the static groundwater table, five feet below the annual low water level, one foot below the bottom of the tank, and no less than two feet below the ground surface.

	2.16 BEDDING AND BACKFILL MATERIAL
	A. Pea Gravel: As specified in Section 313000 – Earthwork.
	B. Stone Crushing’s: As specified in Section 313000 – Earthwork.

	2.17 FUEL POWER CONTROL SYSTEM
	A. The Contractor is responsible for mounting and wiring a pre-manufactured fuel power control unit by PKM Panel System (732-238-6760).  The Saginaw NEMA 4 ANSI 61 gray fuel control enclosure houses the following components:
	1. 2-pole circuit breaker(s) for fuel control unit and pump(s) – Square D 860-MG17444
	2. Control relay(s) with 4 DPT contacts 6A, 110-120VAC coil - IDEC RU4S-C-A110
	3. Time delay relay(s) with delay range from 1 second to 10 hours, 120VAC DPDT - ATC 339B-200-Q2X
	4. Surge suppressor inline 120 V AC 2.5 amp – ASCO 1C + 102
	5. Full voltage motor starter NEMA size 0, non-reversing 18A 2HP 2-pole, 120V AC, 60Hz. Coil – Square D 8536-SB01V02S
	6. Lighting contactor 2-pole 30A 120V AC, 60Hz. Coil – Square D 8903L020V02
	7. Terminal block 600V, 32A – Weidmuller WDU4
	8. Ground Bar - PKM
	9. Non-illuminated emergency stop push button, NEMA 4/13 30mm, Red 1 NC – AB 800T-FXT6D4
	10. Green pilot light – Standard, NEMA 4/13 30.5mm, 120VAC XFMR, Plastic lens – AB 800T-P16G
	11. Illuminated push button, momentary, NEMA 13, 30.5mm Extended, Red 1 NC, 120 AC XFMR – AB 800T-PB16RD2X
	12. Selector switch, 2-position, maintained, 30 mm, black knob, white insert, 1 normally open, contact block, NEMA 4/13 AB 800T-H2D1
	13. Offload pump E-stop contactor – Telemecanique LC1D12G7

	B. After fuel power control enclosure is mounted wire per PKM-provided wiring schematic and test system components to verify proper wiring.

	2.18 DIESEL EXHAUST FLUID (DEF) STORAGE
	A. Storage of DEF shall be in an insulated control building with heat with hinged roof with pneumatic lifts, HDPE primary tank with manway, built in dispenser with 15’ hose and retractable reel with magnetic nozzle, swivel-breakaway with spare magneti...
	B. The installation of a DEF storage unit shall be determined by OWNER’S Project Manager, and shall be sized according to the diesel throughput of the facility:
	1. Blue1USA COM500 - 500 gallon commercial Mini-Bulk (44”x107”x88.5”H)

	C. Unit shall be installed in non-hazardous area, outside of Class 1, Div. 2 zone.
	D. Unit shall be installed on existing pavement or island with no underground piping.


	PART 3 - EXECUTION
	3.1 HANDLING OF UNDERGROUND STORAGE TANKS (UST):
	A. The Contractor is responsible for off-loading the tank(s) from the delivery vehicle.  A crane or backhoe of sufficient lifting capacity must be used.  Actual weights shall be verified with manufacturer prior to submitting a bid.
	B. Lifting and Moving:  When lifting or moving a UST always use properly sized equipment and lift by lifting lug(s).  On large tanks, greater than eight feet in diameter, identify lifting lug orientation and use appropriate method to lift the tank.  W...
	C. Exception:  Tank can be rolled up to 90 degrees on smooth clean surface when performing the “pre-installation” pressure test.
	D. Chocking:  Tanks are to be chocked in accordance with manufacturer’s recommendation until ready for installation.  If windy conditions exist or are expected, anchor tanks using minimum 1/2 inch nylon or hemp rope over each tank and secure to stakes...
	E. Openings:  All tanks are shipped with dust covers in each opening.  Dust covers are to remain in each opening until ready for the pre-installation pressure test.  All tanks must have either a dust cap in place or a five psi pressure relief valve in...
	F. Damage:
	1. Inspect all tanks carefully for signs of damage upon receipt and prior to off-loading from the delivery truck.  Note any damage on the shipping documents and notify the Owner’s Project Manager.  Contact the tank manufacturer for additional informat...
	2. If tank is damaged, do not attempt repairs or off-loading.  Owner’s Project Manager is to be notified and will determine the course of action that will be followed.
	3. Contractor is responsible for verifying that vacuum gauge on secondary tank wall maintains a constant reading.  Do not attempt repairs or off-loading.


	3.2 INSTALLATION QUALITY CONTROL:
	A. Take internal diameter measurements at the fill and remote pump openings on tanks.  The Contractor, witnessed by the Owner’s inspector, is responsible for making and recording these measurements on a form provided by the Contractor.  Take the first...
	B. The Contractor is to stop work if the difference between any two sets of readings is greater than 3/4 inch, or as listed from the manufacturer’s maximum allowable deflection.  Notify the Owner’s inspector, who will determine the course of action.  ...
	C. Pre-Installation Testing:  All tanks must be tested for leaks prior to installation.  Use the visual air/soap test.
	D. Visual Air/Soap Test:
	1. Warm weather soap solution - five gallons of water with eight ounces of household dishwashing detergent.
	2. Freezing conditions soap solution - substitute one gallon of automotive windshield washer solution for one gallon of water.
	3. Cover all fittings with soap solution.
	4. Carefully inspect for leaks as indicated by bubbles.


	3.3 OUTER WALL TEST FOR HYDROSTATICALLY MONITORED DOUBLE WALL TANKS:
	A. Remove the four-inch plug from the reservoir fitting.  Inspect for monitoring tracing fluid.  If reservoir is empty, call tank manufacturer immediately.
	B. Closely inspect outer wall for any trace of colored monitoring tracer fluid. If leak is found, cease installation and alert OWNER’S Project Manager.  Contact tank manufacturer immediately to schedule a repair.
	C. Tighten all fitting plugs to the annular space and reservoir to avoid spilling monitoring fluid.
	D. Inspect tank bottom by lifting tank.  After inspection of tank bottom, replace tank on bumper pads.
	E. Connect air compressor line to primary tank fitting.  Use a pressure relief valve set to five psi.  Pressurize tank to five psi maximum per manufacturer’s installation instructions.  Monitor pressure for 30 minutes for CSI tanks or one hour for Xer...
	F. Apply a soapy water solution to all fittings and manways.  Check for leaks as indicated by bubbles.  If bubbles are present, tighten the plugs or bolts and retest.

	3.4 INNER WALL TEST FOR HYDROSTATICALLY MONITORED DOUBLE WALL TANKS
	A. Release pressure from primary tank.
	B. Remove primary tank fitting plug.
	C. Look inside for any accumulation of monitoring tracer fluid.  If a colored fluid is found, call tank manufacturer immediately.
	D. Replace and tighten fitting plug.
	E. Loosen plug to vent annular space.

	3.5 INSTALLATION
	A. Perform excavation, filter fabric placement, trenching, backfilling and compaction in accordance with Division 31.  Notify OWNER’S Project Manager in advance of when backfilling is to take place.
	B. Fabricate deadmen (or hold down slab) in accordance with tank manufacturers installation instructions.
	C. Pump water out of the tank pit if required.  Keep water out of the tank pit until tanks have been set, tied down, ballasted, and backfilled.
	D. Set tanks on prepared bed with tanks level.
	E. Install tanks, turbine enclosures, piping sumps, piping, flexible connectors, and connector jackets, pumps, dispensers, accessories, manholes, automatic overfill prevention system, monitoring system, and observation wells in accordance with manufac...
	F. Lay deadmen along each side of tank, parallel to tank.
	G. Position tank manufacturer supplied anchor straps per manufacturer’s installation instructions.
	H. Fasten galvanized turnbuckles through deadman anchor and through the end point of the hold down strap.
	I. Make sure each deadman section has at least two anchor points.  The tank must not overshadow the deadman anchor.
	J. Connect all straps with turnbuckles then tighten uniformly with other straps.  Straps should be snug but cause no tank deflections.
	K. Coat or wrap all exposed metallic hold down anchors, turnbuckles, and accessories with dielectric coating having a minimum dry film thickness of 10 mils, prior to backfilling.
	L. Ballast tanks with water to at least 1/2 full immediately after completion of backfilling (Protect water from freezing).
	1. Only the primary (inner) tank shall be used when ballasting the tank.  The tank may be ballasted after the backfill is even with the top of the tank and post-installation testing has been successfully completed.  Only under wet-hole conditions, as ...
	2. Provide materials and labor to ballast underground storage tanks with water, as required.  Follow underground storage tank manufacturer’s installation instructions for proper ballast procedure.  Do not ballast underground storage tanks with product.
	3. OWNER will not provide fuel as ballast.
	4. Contractor is responsible for complete removal and disposal of ballast from tanks.

	M. Do not install submersible pumps until all water is removed from the tanks.
	N. Venting:  Vent the primary tank as shown on the drawings and as required to conform to all Federal, State, and Local regulations.
	O. Interstitial Monitor:  An electronic hydrostatic sensor shall be provided to monitor the interstitial wet space as specified in the equipment list section of this specification.
	P. Installing the Turbine Enclosure and Piping Sump:
	1. The Turbine Enclosure and Piping Sump must be watertight to prevent liquid ingress or egress.  Sand and clean all joint areas and apply adhesive to tank collar and turbine containment sump.  Install as shown on plans.
	2. Securely plug all unused tank openings with screw type galvanized steel plugs.  Unused openings outside the Turbine Enclosure and Piping Sump must have a fiberglass hat cap epoxy glued over the plug to provide a secondary type containment and seal.
	3. Cut all openings through the Turbine Enclosure and Piping Sump and install fiberglass entry boot type fittings for all lines (product and electrical conduit).  All entry fittings to be installed perpendicular to the Turbine Enclosure and Piping Sum...
	4. Liquid sensing probes shall be installed in each sump where fuel may be present.
	5. Double wall piping must have drainage openings that drain into the sump area and test ports to verify piping integrity.

	Q. Hydrostatic Water Test:  Test joint seal between the collar and turbine enclosure and all field mounted fittings by filling sump with water above all penetration fittings.  Mark level in sump with grease pencil and inspect outside of sump for leaks...
	R. Installing the Spill Container:  The spill container at the fill and vent/vapor recovery must be liquid tight.  Test all spill containers by filling with water for a minimum of one hour.  There should not be a drop in the water level during this te...
	S. Installing the Dispenser Containment System: The dispenser containment system must be liquid tight.  After completion of both the primary piping and secondary containment piping and prior to backfilling the piping, test all dispenser containment sy...
	T. Install fiberglass pipe for underground piping, except install black steel pipe for four inch riser piping from tank(s), four inch schedule 40 PVC for monitoring reservoir riser(s).  Coat exposed steel pipe with dielectric coating.
	1. Install fiberglass secondary containment pipe for product supply piping, so product releases from primary pipe will drain to piping sump.
	2. Slope underground piping minimum 1/8 inch per foot down to tank or piping sump, as applicable.
	3. Install test boot(s), tee(s), and/or elbow(s), and riser pipe in dispenser sump.
	4. Install Flexible Connectors:
	a. In product piping for connection to submersible pump, and at dispenser containment box.

	5. Place a minimum of six inches backfill material around piping.

	U. Install galvanized steel pipe for aboveground vent riser and vent support piping.  Install the flexible connector and connector jacket prior to changing from FRP pipe to the galvanized steel pipe.
	V. When directed by the OWNER’S Project Manager remove water from the tank(s) so that no more than 1/2 inch remains on the bottom.  The OWNER’S Project Manager will arrange and pay for product to fill tank(s).
	W. Install submersible pumps after product has been added to tank.  Do not operate submersible pumps without leak detectors installed and operating.
	X. Route electrical conduit away from piping.  Ensure minimum six inches clearance between conduit and piping.
	Y. Identify probe and sensor locations at monitoring system console.  Tag probes and sensors with numbers corresponding to those on console.
	Z. Install fuel dispensing systems free of leaks.

	3.6 FIELD QUALITY CONTROL
	A. Contractor Furnished Testing:
	1. Prior to tank installation, tighten all fittings and pneumatically test to five psi pressure in accordance with manufacturer’s installation instructions.
	2. Measure, record, and compare the interior vertical tank diameter before backfilling and after backfill is brought up to subgrade to verify the tank backfill support.
	a. Re-certify and re-install tanks with vertical deflections in excess of maximum allowable deflections published by tank manufacturer, at no cost to Owner.

	3. After backfilling, and 24 hours after ballasting tanks with water, perform a hydrostatic monitor precision tank test in accordance with the tank manufacturer’s hydrostatic testing instructions; record liquid levels.  Hydrostatically monitor the tan...
	4. After completion of primary piping and prior to completion of secondary containment piping on the product supply piping, test primary piping to 50 psi in accordance with manufacturer’s installation instructions.  Notify the OWNER’S Project Manager ...
	a. After testing, reduce pressure to 25 psi and monitor piping daily until after the paving is placed, to ensure 25 psi pressure is maintained.

	5. After completion of both primary and secondary containment piping and prior to backfilling the piping, test the secondary containment piping to 10 psi in accordance with the manufacturer’s installation instructions.  Notify the OWNER’S Project Mana...
	a. After testing, reduce pressure to 5 psi and monitor piping daily until after the paving is placed to ensure 5 psi pressure is maintained.
	b. After paving has been placed, move test reducer in piping sump to an open position.

	6. .  Perform any other tests required by the local regulatory authority.

	B. Owner Furnished Testing:
	1. After paving has been placed over underground fuel storage tanks, piping and connectors, and water has been removed from the tank, the Owner will engage a precision tank and line tester to test for leaks.
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	SECTION I
	A. Illinois Regulations
	1. In accordance with Illinois Public Act 102-0265, the Four Rivers Sanitation Authority is required to make a good faith effort to collect and publish certain demographic information provided by vendors and subcontractors doing business with the Auth...
	4. Public Act 96-929 (30 ILCS 570) provides that Illinois residents be employed on Illinois public works projects, provided there has been a period of excessive unemployment (5%) in the State of Illinois as defined in the Act; and, further, that Illin...
	9. Americans with Disabilities Act - The Contractor for this project will comply with all applicable requirements of the Americans with Disabilities Act of 1990 (ADA).  The Contractor will hold harmless and indemnify Four Rivers Sanitation Authority (...

	PART 1 – GENERAL
	1.1 SECTION INCLUDES
	A. Section includes administrative and procedural requirements for the execution and contract closeout, including, but not limited to, the following:
	1. Starting of Mechanical Systems:  Start-up of each item of equipment and system in accordance with specified procedures.
	2. Adjustments.
	3. Cleaning.
	4. Project record documents.
	5. Operating and maintenance manuals.
	6. Equipment demonstrations.
	7. Spare parts and operation/maintenance items.


	1.2 GUARANTEES AND WARRANTIES
	A. Assemble all guarantees and warranties thereof as required by the General Conditions and the specification sections.
	B. The guarantees and warranties shall be organized into an orderly sequence based on the table of contents of the Detailed Specifications.
	1. Bind the guarantees and warranties in heavy-duty, three-ring, vinyl-covered, loose-leaf binders.
	2. Scan guarantees and warranties and assemble complete submittal package into a single indexed electronic PDF file with links enabling navigation to each item.  Provide table of contents at beginning of document.

	C. The guarantees and warranties shall be delivered to the Owner’s Project Manager prior to final payment for the work.


	PART 2 - PRODUCTS
	PART 3 - EXECUTION
	3.1 START-UP PROCEDURES
	A. System Start-up
	1. Coordinate schedule for start-up of various equipment and systems.
	2. Notify Owner’s Project Manager seven days prior to start-up of each item.
	3. Verify that each piece of equipment or system has been checked for proper lubrication, rotation, tension, control sequence, and conditions that may cause damage.
	4. Verify tests, meter readings, and specified electrical characteristics agree with those required by the equipment or system manufacturer.
	5. Verify that wiring and support components for equipment are complete and tested.
	6. Execute start-up under supervision of applicable Contractor personnel and manufacturers’ representative(s) in accordance with manufacturers’ instructions.
	7. When specified in individual specification Sections, require manufacturer to provide authorized representative to be present at site to inspect, check, and approve equipment or system installation prior to start-up, and to supervise placing equipme...
	8. Submit a written report that equipment or system has been properly installed and is functioning correctly.

	B. Motors:
	1. Check each motor for amperage comparison to nameplate value.
	2. Correct conditions which produce excessive current flow and which exist due to equipment malfunction.

	C. Pumps:
	1. Check mechanical seals for cleanliness and adjustment before running pump.
	2. Inspect shaft sleeves for scoring.
	3. Inspect mechanical faces, chambers, and seal rings.  Replace if defective.
	4. Verify that piping system is free of dirt and scale before circulating liquid through pump.

	D. Control Valves:
	1. Inspect both manual and automatic control valves and clean bonnets and stems.
	2. Tighten packing glands to ensure no leakage but permit valve stems to operate without galling.
	3. Replace packing in valves to retain maximum adjustment after system is complete.
	4. Replace packing on any valve that continues to leak.
	5. Remove and repair leaking bonnets.
	6. Verify that control valve seats are free from foreign material and are properly positioned for intended service.

	E. Tighten flanges after system has been placed in operation.
	1. Replace flange gaskets showing signs of leakage after tightening.

	F. After system has been placed in operation, clean strainers, dirt pockets, orifices, valve seats, and headers in fluid systems to ensure system is free of foreign materials.
	G. Remove rust, scale, and foreign materials from equipment and renew defaced surfaces.
	H. Inspect fan wheels for clearance and balance.
	I. Check each electrical control circuit to ensure that operation complies with specifications and requirements for intended performance.
	J. Repair damaged insulation.
	K. Vent gases trapped in any part of systems. Verify that liquids are drained from all parts of gas or air systems.
	L. Use a leak detector compound to check piping for leaks at every joint and at every threaded, flanged, or welded connection. Promptly remake each joint and connection that appears to be faulty.

	3.2 ADJUSTMENTS
	A. Provide such periodic continuing adjustment services as necessary to ensure proper functioning of mechanical systems after occupancy of the work and for a period of one year from the date of full completion of the work.

	3.3 CLEANING
	A. Prior to a final inspection and acceptance of the work, remove all debris, rubbish, waste material, tools, construction equipment, machinery, and surplus materials from the project site and thoroughly clean the building, including the removal of al...

	3.4 PROJECT RECORD DOCUMENTS
	A. During the progress of the work, maintain one set of drawings at the project site for preparing record drawings.  Include the designation “PROJECT RECORD DRAWING” in a prominent location on each drawing.  Using an erasable, red-colored pencil, neat...
	1. Invert elevations below finish grade for domestic and sanitary sewers and manholes.
	2. Top of water lines, both domestic and fire, below finish grades.
	3. Locations of cathodic protection (anodes).
	4. Locations of bends, tees, valves, caps.
	5. All locations must be indicated from a permanent building structure (e.g. corner of building, office complex corner).

	B. All underground items or items enclosed in walls must be documented before being enclosed. If items are buried or enclosed before documentation, Contractor will open and reinstall at his/her own expense. In addition, record the following on mechani...
	1. Size, type, and capacity of each device or piece of equipment.
	2. Location of each device or piece of equipment.
	3. Location of each source or outlet in building service systems.
	4. Location of concealed water and electrical services, water piping, sewers, wastes, vents, ducts, conduit, and other piping by indication of measured dimensions to such line from readily identifiable and accessible walls or corners of buildings.
	5. Invert elevations of sewers and top of water lines.

	C. Submit the record drawings to Owner’s Project Manager for approval prior to a final inspection and acceptance of the work. If Owner’s Project Manager determines that the drawings are incomplete or incorrect in any way, he/she shall advise Contracto...
	D. Approved record drawings will be returned to Contractor and Contractor shall neatly record the information on a set of drawings furnished by Owner.  The final set of record documents shall be delivered to Owner’s Project Manager prior to final paym...
	E. Contractor shall also submit the approved record drawings as PDF electronic files on a USB thumb drive or other approved electronic media.

	3.5 PROJECT RECORD PROJECT MANUAL
	A. During the progress of the work, maintain one set of the Project Manual at the project site for preparing record Project Manual.  Include the designation “PROJECT RECORD MANUAL” in a prominent location on the document.  Using an erasable, red-color...
	1. Mark copy with proprietary name and model number of products, materials, and equipment furnished, including product options selected.
	2. Record the name of manufacturer, supplier, installer, and other information necessary to provide a record of selections made.


	3.6 OPERATING AND MAINTENANCE MANUALS
	A. Prepare three complete sets of manuals containing the manufacturer’s instructions for operation and maintenance of each item of equipment, apparatus, and operational system furnished under the Contract and any additional data specifically required ...
	B. Manuals will include the following:
	1. Complete instructions regarding operation, service, and maintenance, including lubrication, disassembly, and reassembly.
	2. Complete nomenclature of all parts and part numbers of all replaceable parts.
	3. Complete list of sources to be contacted for service and replacement parts including names, addresses, and all other pertinent data regarding procurement procedure.
	4. Copy of all required guarantees and warranties.
	5. Manufacturers’ bulletins, cuts, and descriptive data clearly indicating the precise items included in this installation and deleting, or otherwise clearly indicating, all manufacturers’ data with which this installation is not concerned.
	6. An electronic file for all O&M information in this section.


	3.7 EQUIPMENT DEMONSTRATIONS
	A. Give physical demonstrations and oral instructions for the operation of equipment, apparatus, and operational systems furnished under the Contract.
	B. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance, and shutdown of each item of equipment at scheduled time, at equipment location.
	C. For equipment or systems requiring seasonal operation, perform demonstration for other season within six months.
	D. Provide a qualified person knowledgeable about the Project to perform demonstration and instruction of owner personnel.
	E. Utilize operation and maintenance manuals as basis for instruction.  Review contents of manual with owner's personnel in detail to explain all aspects of operation and maintenance.
	F. Prepare and insert additional data in operations and maintenance manuals when need for additional data becomes apparent during instruction.

	3.8 SPARE PARTS AND OPERATION/MAINTENANCE ITEMS
	A. All spare parts and operation/maintenance items required by the specification sections shall be delivered to the Owner’s Project Manager prior to final payment for the work.  Label with manufacturer’s name and model number and Section number where ...


	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. Building and Site Demolition:
	1. Demolition of designated building structures.
	2. Demolition of site improvements including paving, curbing, site walls, and utility structures.
	3. Demolition of below-grade foundations and site improvements to depth to avoid conflict with new construction or site work.
	4. Removal of hollow items or items that could collapse.
	5. Protection of site work and adjacent structures.
	6. Disconnection, capping, and removal of utilities.
	7. Pollution control during building demolition, including noise control.
	8. Salvaging items noted to be salvaged.
	9. Removal and legal disposal of materials.

	B. Selective Demolition:
	1. Selective demolition of interior partitions, systems, and building components designated to be removed.
	2. Selective demolition of exterior facade, structures, and components designated to be removed.
	3. Protection of portions of building adjacent to or affected by selective demolition.
	4. Removal of abandoned utilities and wiring systems.
	5. Notification to Owner of schedule of the shut off of utilities serving occupied spaces.
	6. Pollution control during selective demolition, including noise control.
	7. Salvaging items noted to be reused by Owner only or salvaged.
	8. Removal and legal disposal of materials

	C. Special Removal Work:
	1.  Removal of hazardous materials.
	2. Removal of underground fuel tanks in accordance with API 1604.
	3. Removal and abatement of lead paint.


	1.2 RELATED SECTIONS
	A. Section 311000 - Site Clearing

	1.3 SUBMITTALS
	A. Permit for transport and disposal of debris
	B. Demolition procedures and operation sequences for review and acceptance by Owner.

	1.4 QUALITY ASSURANCE
	A. Comply with governing codes and regulations.
	B. 29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition.
	C. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations; current edition.
	D. Demolition Firm Qualifications:  Company specializing in the type of work required.
	1. Minimum of 5 years of documented experience.


	1.5 PROJECT CONDITIONS
	A. Adjacent areas may be occupied by Owner’s personnel.  Do not interrupt Owner’s use of adjacent facilities. Refer to drawings for specific site conditions.

	1.6 PHASING
	A. The new fuel island shall be complete, operational, and accepted by the Owner before demolition of the existing fuel facility is initiated. Coordinate with Owner.


	PART 2 - PRODUCTS
	2.1 MATERIALS
	A. Immediately remove from site all demolished material not being reused.


	PART 3 - EXECUTION
	3.1 GENERAL PROCEDURES
	A. Comply with applicable codes and regulations for demolition operations and safety of adjacent structures and the public.
	1. Obtain required permits.
	2. Comply with applicable requirements of NFPA 241.
	3. Take precautions to prevent collapse of structures to be removed; do not allow worker or public access within range of potential collapse of unstable structures.

	B. If unidentified hazardous materials are discovered during removal operations, stop work and notify Owner’s Project Manager immediately; hazardous materials include, but are not limited to, regulated asbestos-containing materials, lead, PCBs, mercur...
	C. See Section 311000 – Site Clearing – for additional requirements pertaining to demolition of sitework and vegetation.

	3.2 EXISTING UTILITIES
	A. Coordinate work with utility companies; notify before starting work and comply with utility company requirements; obtain required permits.
	B. Protect existing utilities to remain from damage.
	C. Do not disrupt public utilities without permit from the authority having jurisdiction.
	D. Do not close, shut off, or disrupt existing life safety systems currently in use without at least seven days’ prior written notification to Owner’s Project Manager.
	E. Do not close, shut off, or disrupt existing utility branches or take-offs currently in use without at least three days prior written notification to Owner’s Project Manager.
	F. Locate and mark all utilities to remain and those to be removed; mark using highly visible tags or flags with identification of utility type; protect from damage due to subsequent construction, using substantial barricades if necessary.
	G. Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected and abandoned utilities.
	H. Where conduit is to remain and where conductor is to be disconnected, remove all conductors to electrical panel.
	I. Do not interrupt utilities serving occupied or used facilities without the written permission of the Owner and authorities having jurisdiction.  If necessary, provide temporary utilities.

	3.3 DEMOLITION
	A. Locate, identify, disconnect, and seal or cap off indicated utilities serving buildings and structures to be demolished.
	B. Verify that utilities have been disconnected and capped before starting demolition activities.
	C. Do not damage building elements and improvements indicated to remain.  Items of salvage value not included on schedule of salvage items to be returned to Owner shall be removed from structure.  Storage or sale of items at project site is prohibited.
	D. Salvaged items to be returned to owner or reused shall be stored in a secure area and protected until reinstalled or returned to owner.
	E. Perform an engineering survey of the condition of the building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during selective building demoli...
	F. Do not close or obstruct streets, walks, drives, or other occupied or used spaces or facilities without the written permission of the Owner and the authorities having jurisdiction.
	G. Cease operations if public safety or remaining structures are endangered.  Perform temporary corrective measures until operations can be continued properly.
	H. Provide adequate protection against accidental trespassing.  Secure project after work hours.
	I. Promptly repair damage to adjacent buildings, and other structure improvement systems caused by demolition operations.
	J. Unless otherwise indicated, demolition waste becomes property of Contractor.
	K. Instructions for special demolition work
	L. Repair demolition performed in excess of that required.
	M. Do not burn materials on site.
	N. Pollution Controls:  Comply with governing regulations for environmental protection.
	1. Use water sprinkling, temporary enclosures, and other suitable methods to limit amount of dust and dirt rising and scattering in air.
	2. Provide hoses and water main or hydrant connections.
	3. Do not use water when it may create hazardous or objectionable conditions such as ice, flooding, and pollution.

	O. Break up and remove concrete slabs-on-grade, unless otherwise indicated to remain.
	P. Filling Voids:
	1. Completely fill below-grade areas and voids resulting from demolition of structures.
	2. Use soil materials consisting of stone, gravel, and sand; free from debris, trash, frozen materials, roots and other organic matter, and stones larger than 2 inches.
	3. Prior to placement of fill materials, ensure that areas to be filled are free of standing water, frost, frozen material, trash, and debris.
	4. Place fill materials in horizontal layers not exceeding 6 inches loose depth.
	5. Compact each layer at optimum moisture content of fill material to density equal to original adjacent ground, unless subsequent excavation for new work is required.
	6. After fill placement and compaction, grade surface to meet adjacent contours and provide flow to surface drainage structures.


	3.4 SCHEDULE
	A. Items for Protection during Demolition and Construction:
	1. Designated site improvements, trees, and plantings.
	2. Adjacent construction.
	3. Pavement

	B. Items to Be Salvaged for Reinstallation:
	1. None

	C. Items to Be Salvaged for Delivery to Owner:
	1. None

	D. Utilities Requiring Interruption, Capping, or Removal:
	1. Electric
	2. Water
	3. Gas
	4. Sewerage
	5. Telephone
	6. Storm Drainage


	3.5 WARRANTY
	A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during selective demolition, by methods and with materials so as not to void existing warranties.  Notify warrantor before proceeding.  Existing warranti...
	1. Pavement

	B. Notify warrantor on completion of selective demolition, and obtain documentation verifying that the existing system has been inspected and warranty remains in effect.  Submit documentation at Project closeout.

	3.6 DISPOSAL AND REMOVAL
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property, unless otherwise directed by Owner.
	B. Separate recyclable materials produced during site clearing from other non-recyclable materials.  Store without intermixing with other materials and transport recyclable materials to recycling facilities.  Do not interfere with other Project work.
	C. Open burning will not be permitted.


	SECTION 026500
	UNDERGROUND STORAGE TANK DEMOLITION
	PART 1 – GENERAL
	1.1 SECTION INCLUDES
	A. This Section includes requirements and specifications pertaining to:
	1. Site Health and Safety Plan
	2. Laboratory and field testing
	3. Tank Cleaning and Inspection
	4. Excavation and Backfill
	5. Tank and piping removal and disposal


	1.2 RELATED SECTIONS
	A. Section 017000 – Execution Requirements
	B. Section 024100 – Demolition
	C. Section 313000 – Earthwork

	1.3 SUBMITTALS
	A. Site Safety and Health Plan:  Describe safety and health plan and procedures as related to underground tank removal and pipe removal, and as related to operations associated with petroleum contaminated soils and water.
	B. Excavation and Material Handling Plan:  Describe methods, means, equipment, sequence of operations and schedule to be employed in excavation, transport, handling, and stockpiling of soil during underground tank removal.
	1. Submit to Owner’s Project Manager fifteen days before beginning tank removal work.
	2. Include a material handling plan that describes phases of dealing with the contaminated soil and water as it relates to the proposed tank and piping removal.
	3. Include methods of excavating, a material handling plan for the contaminated material, soil testing requirements, safety precautions and requirements, and water pumping and collection requirements.

	C. Field Sampling and Laboratory Testing Plan:  Describe field sampling methods and quality control procedures.
	1. Identify laboratory and laboratory methods to be used for contamination testing.
	2. Sample reports shall show sample identification for location, date, time, sample method, contamination level, name of individual sampler, identification of laboratory, and quality control procedures.

	D. Tank and Piping Removal and Disposal Plan:  Describe methods, means, sequence of operations, and schedule to be employed in the testing, pumping, cleaning, de-vaporizing, inspecting, removal, and disposal of underground storage tanks and piping.
	E. Spill and Discharge Control Plan:  Describe procedures and plan related to potential spills and discharge of contaminated soils and water.
	F. Reports:
	1. Identification of tanks removed and disposed of, including site map showing location of tank and piping.
	2. Starting and ending dates of reporting period.
	3. Closure report.  Incorporate reports, records, and data into a single binder with the title "SITE ASSESSMENT REPORT" on the cover of the binder.
	4. Laboratory testing reports, including location of soil excavated and associated OVA/FID (organic vapor analyzer/flame ionization device) readings, and sampling and test results for:
	a. TPH (total petroleum hydrocarbons).
	b. BTEX (benzene, toluene, ethylbenzene, and xylene).
	c. TCLP (toxicity characteristic leaching procedure); if BTEX indicates gasoline, then provide TCLP.

	5. Cumulative quantities of soil excavated, beginning with start date for each tank and associated piping.


	1.4 QUALITY ASSURANCE
	A. Perform work in accordance with local, state, and federal regulations and 40 CFR 280.
	B. Qualifications:  Prior to start of work, submit documentation of recent experience and resumes of personnel working on the project.
	a. API RP 1604.
	b. 40 CFR 280 and State and local regulations and procedures.
	c. Applicable safety rules and regulations.
	d. Use of equipment and procedures for testing and vapor-freeing tanks.
	e. Handling and disposal of types of wastes encountered in underground tank and pipe removal including disposal of underground tanks and associated piping.
	f. Excavation, testing, and disposal of petroleum contaminated soils, liquids, and sludge.
	g. If project location requires, provide documentation that tank removers are certified if locality of project has this requirement.
	2. Furnish the name and qualifications of the proposed Site Safety and Health Officer, including education, training, and work experience.


	1.5 REFERENCE STANDARDS
	A. API RP 1604 – Closure of Underground Petroleum Storage Tanks; American Petroleum Institute; current edition.
	B. API PUBL 1628 – Guide to the Assessment and Remediation of Underground Petroleum Releases; American Petroleum Institute; 1996.
	C. ASTM D 1586 - Standard Test Method for Standard Penetration Test (SPT) and Split-Barrel Sampling of Soils; current edition.
	D. ASTM D 4397 – Standard Specification for Polyethylene Sheeting for Construction, Industrial, and Agricultural Applications; current edition.
	E. 29 CFR 1910 – Occupational Safety and Health Standards; Code of Federal Regulations; current edition.
	F. 29 CFR 1910.38 – Emergency action plans; Occupational Safety and Health Standards; Code of Federal Regulations; current edition.
	G. 29 CFR 1910.134 – Respiratory protection; Occupational Safety and Health Standards; Code of Federal Regulations; current edition.
	H. 29 CFR 1926.650 – Excavations; occupational Safety and Health Standards; code of Federal Regulations; current edition
	I. 40 CFR 280 – Technical Standards and Corrective Action Requirements for Owners and Operators of Underground Storage Tanks; Code of Federal Regulations; current edition.
	J. COE EM-385-1-1 – Safety and Health Requirements Manual; Corps of Engineers; current edition.
	K. EPA SW-846.3.3B – Test Methods for Evaluating Solid Waste:  Physical/Chemical Methods; Environmental Protection Agency; current edition. EPA 600-4-790-20 – Methods for Chemical Analysis of Water and Wastes; Environmental Protection Agency; current ...

	1.6 RECORD DOCUMENTS
	A. Building permit, inspection permits, and other permits required for underground tank removal.
	B. Results of excavation, including sketch showing location of underground storage tank, sampling locations, and extent of excavation.
	C. Tank disposal paperwork, such as copy of UST Notification Form and method of conditioning tank for disposal.
	D. Contaminated soil disposal paperwork, such as laboratory testing reports.
	E. Contaminated water disposal paperwork, such as laboratory testing results.

	1.7 PROJECT CONDITIONS
	A. Do not close, block or otherwise obstruct roadways or walks.
	B. Maintain flashing barriers around open excavations.

	1.8 UNIT PRICES
	A. Replace and dispose of petroleum contaminated soil materials encountered during the excavation, shall be considered additional work to that indicated on or reasonably inferred by the contract documents.
	B. Vacuuming and disposal of sludge and tank rinse effluent collected during tank cleaning, and vacuuming and disposal of free product or contaminated water encountered during excavation, shall be considered additional work to that indicated on or rea...
	C. Replacement of self-compacting rock to top of water level in tank excavation as directed by Owner’s Project Manager in the situations where high ground water exists, shall be considered additional work to that indicated on or reasonably inferred by...
	D. Additional work, as determined by the Owner’s Project Manager shall, by appropriate change order, be charged to the Owner and the cost to the Owner shall be determined in the manner provided in the General Conditions.


	PART 2 – PRODUCTS
	2.1 MATERIALS
	A. Plastic Sheeting:  ASTM D 4397.


	PART 3 – EXECUTION
	3.1 PREPARATION
	A. Provide shoring, bracing, or support to prevent movement, settlement or collapse of adjacent construction.  If it is determined sheet piling is necessary to protect adjacent structures, at least one Standard Penetration Test (SPT) should be conduct...
	B. Locate, identify, disconnect, remove or cap/plug utility services within demolition areas not indicated to remain or re-install.
	1. Mark location of disconnected utilities.  Indicate capping/plugging locations on Project Record Documents.

	C. Provide all required notification to authorities having jurisdiction over the work.  Notification is typically required at least 48 hours (two working days) prior to commencing site work, but should be verified on a site-specific basis.
	D. Remove fuel dispensers, lighting, etc. from fuel island; remove submersible turbine pumps (STPs) from USTs, if so equipped.
	E. Purge all petroleum product piping by blowing-back to the USTs with the use of compressed nitrogen.  Following purging, double-rinse the product piping with the use of a degreasing solution.  During purging, the rinseate solution should be directed...
	F. Pump residual liquids from the USTs using explosion proof pumps.
	G. Clean USTs in-place with the use of degreasing solution.  Note: Cleaning in-place will require a minimum of two openings of minimum four-inch diameter, each at opposite ends of the UST.  If the UST is not equipped with these openings, proceed to de...
	H. Site Safety and Health Plan (SSHP): Furnish safety, health, and accident prevention provisions and develop a Site Safety and Health Plan (SSHP).
	1. The SSHP shall incorporate the requirements of 29 CFR 1910 and COE EM-385-1-1.
	2. Site work shall not start until the SSHP is approved by the Owner’s Project Manager.

	I. Site Safety and Health Officer:  Identify an individual to serve as the Site Safety and Health Officer (SSHO) who is a Certified Industrial Hygienist (CIH).
	1. The SSHO CIH shall report problems and concerns regarding health and safety to the Owner’s Project Manager.
	2. The SSHO CIH shall have a working knowledge of local and Federal occupational safety and health regulations, and shall provide training to Contractor’s employees in air monitoring practices and techniques.
	3. The SSHO CIH shall also provide day to day industrial hygiene support, including air monitoring, training, and daily site safety inspections.
	4. The SSHO CIH shall be trained in the use of the monitoring and sampling equipment, interpretation of data required to implement the SSHP, and to administer the elements of the SSHP.
	5. The SSHO CIH shall remain on site during project operations and may be assigned other duties such as project foreman or quality control manager.

	J. Spill and Discharge Control Plan:  Develop, implement, and maintain a comprehensive spill and discharge control plan.
	1. The plan shall provide contingency measures for potential spills and discharges from handling and transportation of contaminated soils and water.
	2. A possible source of guidance for assessment and remediation is API PUBL 1628.

	K. Exclusion Zone (EZ) And Contamination Reduction Zone (CRZ):  Do not permit personnel not directly involved with the project to enter work zones, called the EZ and CRZ.
	1. The EZ shall be an area around the tank a minimum of 10 feet (3 m) from the limits of the tank excavation.
	2. At the perimeter of the EZ, establish a CRZ.
	3. Within the CRZ, equipment and personnel shall be cleaned as stated in the paragraph entitled “Personnel and Equipment Decontamination.”
	4. The Contractor’s site office, parking area, and other support facilities shall be located outside the EZ and CRZ.
	5. Clearly mark and post the boundaries of the EZ and CRZ.
	6. Include a site map, outlining the extent of work zones and location of support facilities, in the SSHP.

	L. Training:  Provide health and safety training in accordance with 29 CFR 1910 prior to starting work.
	1. Furnish copies of current training certification statements for personnel prior to initial entry into the work site.
	2. On-Site Training:  Prior to starting on-site work, a health and safety training class shall be held by the SSHO CIH to discuss the implementation of the SSHP.
	3. Notify the Owner’s Project Manager 24 hours prior to beginning the training class.
	4. Training Outline:  Provide the following:
	a. Health and safety organization, including discussion of distribution of functions and responsibilities
	b. Organization and components of the SSHP
	c. Physical and chemical site hazard identification
	d. Basic toxicology and toxicity information
	e. Discussion of the EZ and CRZ
	f. Protective clothing
	g. Respiratory protection
	h. Air quality monitoring
	i. Personnel exposure guidelines
	j. Decontamination procedures
	k. Basic first aid review
	l. Emergency procedures and contingency plan
	m. Site entry and exit procedures
	n. Sampling procedures


	M. Personnel Protection:  Furnish appropriate personal safety equipment and protective clothing to personnel.
	1. Ensure that safety equipment and protective clothing is kept clean and well maintained.
	2. Furnish three clean sets of personal protective equipment and clothing for use by the Owner’s Project Manager or official visitors as required for entry into the EZ.

	N. Respiratory Protection Program:  Develop a respiratory protection program, addressing respirator usage and training, in accordance with 29 CFR 1910.134 and COE EM-385-1-1.
	O. Decontamination:  Decontaminate or properly dispose of personal protective equipment and clothing worn in contaminated areas at the end of the work day.
	1. The SSHO CIH shall be responsible for ensuring that personal protective clothing and equipment are decontaminated before being reissued.

	P. First Aid and Emergency Response Equipment and Procedures:  Provide appropriate emergency first aid equipment for treatment of exposure to site physical and chemical hazards.
	1. Provide and post a list of emergency phone numbers and points of contact for fire, hospital, police, ambulance, and other necessary contacts.
	2. Provide and post a route map detailing the directions to the nearest medical facility.

	Q. Ignition Sources:  Do not permit ignition sources in the EZ and CRZ.
	R. Personnel and Equipment Decontamination:  Decontaminate personnel and equipment before exiting the work zones.
	S. Waste Disposal:  The SSHP shall detail the practices and procedures to be utilized to dispose of wastes.  Upon completion of the project, certify that equipment and materials were properly decontaminated prior to being removed from the site.
	T. Emergency Response Requirements:  Furnish emergency response and contingency plan in accordance with 29 CFR 1910.38.
	1. In an emergency, take action to remove or minimize the cause of the emergency, alert the Owner’s Project Manager, and institute necessary measures to prevent repetition of the emergency.
	2. Equip site-support vehicles with route maps providing directions to the medical treatment facility.

	U. Unforeseen Hazards:  Notify the Owner’s Project Manager of any unforeseen hazard or condition that becomes evident during work.

	3.2 DEMOLITION
	A. Use demolition methods that will not crack, structurally disturb or otherwise damage adjacent construction.  Do not use explosives.  If sheet piling is required for adequate protection of adjacent construction see Section 3.1 (A).
	B. Remove the following materials, equipment, and fixtures, and promptly dispose of offsite in compliance with all applicable laws:
	1. All paving and base course indicated.  Sawcut asphalt full depth and concrete 1/2 depth for areas where pavement is indicated to be replaced.
	2. Underground storage tank piping, pipe fittings and valves, dispenser(s), fuel island form(s), pipe bumpers, hold down slab or deadmen as indicated.  Do not remove the tank vent piping until the tank atmosphere is non-explosive.
	3. Electrical conduit and fittings, wires, boxes, wiring devices and supporting devices indicated.
	4. Lighting luminaries (fixtures) indicated.

	C. Remove underground fuel storage tanks and piping indicated to be taken out of service. Note: It is the contractor’s responsibility to be aware of site limitations and provide adequate heavy equipment for the removal of the underground tanks.
	1. Excavate to the top of the tank. Excavated material shall be temporarily stockpiled atop visquene, bermed, and covered with visquene pending test results for excessive contamination.
	2. Disconnect and cap all piping indicated to remain in place. Adequate means of access and egress shall be provided for personnel required to enter excavated site.
	3. Remove all tank fixtures except the tank vent.  Temporarily plug all but one of the tank openings.
	4. Use one of the following methods to render the atmosphere of the tank non-explosive
	a. Remove tank vapors by means of an eductor or diffused air blower as described in API 1604.
	b. Purge the tank of oxygen by introducing an inert gas as described in API 1604.

	5. Use 1.5 pounds of solid carbon dioxide (dry ice) per 100 gallons of tank volume.  Dry ice should be obtained in “pellet” form to enable placement into UST fittings.
	a. Use a combustible gas indicator (explosimeter) calibrated according to the manufacturer's instructions, and monitor the area of the tank excavation each hour until the tank is removed.

	6. Test the tank for vapors by removing a tank fitting and using the explosimeter to test the lower, middle, and upper portions of the tank.  Clear the instrument after each reading.  When the explosimeter indicates the atmosphere within the tank is l...
	7. Complete the vapor removal process and plug all tank fittings.  Install one tank fitting with a 1/8-inch hole to relieve the differential pressure that will develop during the tank removal.
	8. Complete excavation and remove the tank from the hole.  Chock the tank to allow cleaning to be done, and examine for perforations. Repair perforations that would allow leaks of cleaning effluent.
	9. If required, repeat the purging process before cleaning the tanks. Test the upper middle and bottom of the tank with an explosimeter.  When the explosimeter indicates the atmosphere within the tank is less than 10% of the lower explosive limit (LEL...
	10. Clean the inside of the tank, as per the recommendations contained in API 2015, to remove sludge and refuse that would create a vapor hazard if not removed.  Dispose of sludge, tank rinse effluent, and all other materials used to clean the inside ...
	11. Steel tanks shall be rendered useless by ripping the length of the tank open or drilling a 1/2-inch hole every three feet on both sides of the tank prior to transporting off site. Fiberglass tanks shall be crushed.
	12. Transport the tank in compliance with all applicable laws, including federal and state Department of Transportation regulations.
	13. Dispose of the tank in compliance with all applicable laws at a facility where the tank will be destroyed as scrap.  Secure certification, signed by the Contractor and the scrap facility owner for the transaction and provide a copy to the Owner.
	14. Remove free product, if encountered floating on the water of the excavation to mitigate explosion hazard.
	15. Remove the hold down slab or deadmen indicated.
	16. Completely fill below grade areas and voids resulting from demolition work with existing self-compacting rock (pea gravel) to the top of the water level in the tank excavation. Above the water level native soils shall be used. If additional rock m...


	3.3 PROTECTION
	A. Provide temporary flashing barricades around demolition work in progress.  Clearly identify demolition work areas with signs indicating demolition work in progress.  Erect "NO SMOKING" signs during tank removal, cleaning and demolition processes.  ...
	B. Protect existing construction, materials, equipment and fixtures against damage, unless indicated to be removed and disposed of.
	C. Maintain existing utilities indicated to remain or keep in service, and protect against damage.
	D. Promptly repair or replace damaged or disturbed construction, materials, equipment and fixtures resulting from demolition work.  Repair or replace in a manner acceptable to Owner’s Project Manager, at no cost to Owner.
	E. Correct demolition performed in excess of that indicated in a manner acceptable to Owner’s Project Manager, at no cost to Owner.

	3.4 TESTING
	A. Testing of soils or groundwater required by the agency having jurisdiction over the work shall be performed by the Owner.
	1. Stockpiled Soils:  Soils with OVA/FID readings of 10 ppm or greater shall be further sampled and tested.
	2. Test for TPH and for BTEX in accordance with EPA SW-846-3-3B and EPA6004-790-20.
	3. Test for toxicity characteristic leaching procedure (TCLP) for lead if leaded gasoline was stored in or near the underground tank being removed.
	4. For TPH, provide a minimum of one test for every 100 cubic yards.
	5. For BTEX and TCLP, provide one test for every 100 cubic yards.
	6. Soils that contain 50 ppm or more TPH, 10 ppm or more BTEX or have TCLP reading of 10 ppm lead or virgin petroleum products are considered contaminated materials.
	7. Soils that test at levels less than the above may be used as clean fill.
	8. Furnish results to Owner’s Project Manager within 24 hours after the results are obtained.

	B. Testing Under Tank After Removal of Tank:
	1. If tank is 20 feet or less in length, take two samples.  Each sample shall be two feet from each end of the tank and two feet below the bottom of the excavation.
	2. If the tank is greater than 20 feet, take three samples.  Two samples shall be two feet from each end of the tank and two feet below the bottom of the excavation.  A third sample shall be taken from the middle of the tank area and 2 feet below the ...
	3. Analyze samples for TPH, BTEX, and TCLP.
	4. Conform to standards for sampling and analysis as specified above for stockpiled soils.
	5. Test for TPH and for BTEX in accordance with EPA SW-846-3-3B and EPA6004-790-20.
	6. Soils that contain 50 ppm or more TPH, 10 ppm or more BTEX, or have TCLP reading of 10 ppm of lead or virgin petroleum products are considered contaminated materials.
	7. Soils that test at levels less than the above may be used as clean fill.
	8. Furnish results to Owner’s Project Manager within 24 hours after the results are obtained.
	9. Along with the results furnish a sketch showing underground tank, sampling location, and extent of excavations.

	C. Testing Along Piping:
	1. For every 25 linear feet (7.5 m) of product delivery piping, for every change in direction, and at every mechanical joint take one soil sample and analyze for TPH, BTEX, and TCLP.
	2. Conform to sampling and analysis of soil materials as specified above in Section 3.4.B, paragraph entitled "Testing Under Tank After Removal of Tank."


	3.5 TANK CLEANING
	A. Provide clean and vapor free tank in accordance with API RP 1604 and the following Table of Tank History:
	B. Fuel Removal:
	1. All possible fuel will be pumped or otherwise removed from the tank by Owner.
	2. Consider remaining fuel contaminated or waste fuel; pump into 55-gallon drums or other suitable containers for disposal in accordance with approved procedures meeting local, state, and federal regulations.
	a. Drums or tanks used for containerizing waste fuel shall be furnished by Contractor.

	3. Consider remaining fuel contaminated or waste fuel; provide oil/water separators for further recovery of fuels and turn over to Owner for use.
	a. Oil/water separator for fuel shall be furnished by Contractor.

	4. Dispose of remaining fuel emulsions in accordance with applicable local, state, and federal regulations.


	3.6 EXCAVATION
	A. Provide Owner’s Project Manager with written documentation no later than 30 days before work begins that proper state or local authorities have been notified.
	B. Notify Owner’s Project Manager at least 48 hours prior to start of tank removal work.
	1. Stage operations to minimize the time that tank excavation is open and the time that contaminated soil is exposed to the weather.
	2. Provide protection measures around the excavation area to prevent water runoff and to contain the soil within the excavation area.

	C. Excavation:  Excavate as required to remove tanks and piping.
	1. Place soil removed from the excavation in a temporary containment area.
	2. Collect and temporarily store water runoff from stockpiled soils.
	3. Contaminated soil materials may be used as backfill for tank and pipe excavations as follows:
	a. To determine soil contamination levels, continuously monitor soil materials excavated to remove tanks with an OVA/FID capable of detecting volatile organic vapors to a minimum of one ppm.
	b. Contaminated soils with OVA/FID readings of 10 ppm or greater shall be further tested for TPH and BTEX as specified herein.
	c. Soils with OVA/FID readings less than 10 ppm may be used as clean backfill.
	d. Dispose of unacceptably contaminated soils in accordance with federal, state, and local regulations.


	D. Excavation Methods:  Select methods and equipment to remove soil to minimize disturbance to areas beyond the limits of the excavation area.
	1. Material that becomes contaminated as a result of Contractor's operations shall be removed and disposed of at no additional cost to Owner.
	2. Where excavation extends into groundwater levels, dewatering methods shall be employed on a localized basis to facilitate excavation operations, as specified in Section 017000 – Execution Requirements.
	3. Water generated by dewatering during excavation required for removal of tanks or piping, surface water collected in open excavation, or water used for washing equipment or existing concrete or bituminous surfaces, shall be collected and tested.
	a. Test in accordance with EPA SW-846-3-3B and EPA6004-790-20 and state or locally required analyses.
	b. Water that contains contaminants above locally acceptable levels shall be disposed of in accordance with federal, state, and local regulations.
	c. Non-contaminated water may be disposed of on-site.

	4. Prevent cave-ins of the excavation site, following 29CFR 126.650 by
	a. Sloping or benching sides
	b. Supporting sides
	c. Placing a shield between the side and work area
	d. Excavations should be inspected daily for signs of cave-ins, failures of protective systems or equipment, hazardous atmosphere, etc.


	E. Structures:  During excavation activities, if asphalt pavement, concrete slabs, or other structures are encountered, remove and wash with high pressure water cleaning equipment.
	1. Remove and dispose of pavement, concrete, and other structures as specified in Section 024100 – Demolition.


	3.7 WATER DISPOSAL
	A. Dewatering will be permitted only with approval of Owner’s Project Manager.
	B. Store and test water generated during removal of tanks and piping.
	1. If contaminated, transport and dispose of water in an EPA approved disposal site in accordance with federal, state, and local requirements.
	2. Non-contaminated water may be disposed of on-site.


	3.8 DISPOSAL OF UNDERGROUND TANKS, ANCHORS, SLABS, AND ASSOCIATED PIPING
	A. Preparation:  API RP 1604.  Remove the fill pipe, gage pipe, vapor recovery truck connection, submersible pumps, and drop tube.
	1. Cap or remove non-product piping, except vent piping.
	2. Plug tank openings so that vapors will exit through vent piping during the vapor-freeing process.

	B. Purging:  Remove flammable vapors in accordance with API RP 1604.  Tanks shall be certified as “vapor free” prior to further work.
	C. Cleaning and Testing:  Clean tank and perform atmosphere testing in accordance with API RP 1604.
	1. Distribution (product delivery) piping shall be cleaned and removed or the piping shall be cleaned, filled with concrete, and abandoned in place.
	2. Test the tank atmosphere and the excavation area for flammable or combustible vapor concentrations, with a combustible gas indicator until the tank is removed from the excavation and from the site.

	D. Tank Removal and Disposal:
	1. Plug or cap accessible holes.  One plug shall have a minimum 1/8-inch vent hole.
	2. Remove tank from the excavation, place it on a level surface and render it useless in accordance with API RP 1604.
	3. Provide warning labels on tank if tank contained leaded fuels as follows:
	a. "TANK HAS CONTAINED LEADED GASOLINE -- NOT VAPOR FREE -- NOT SUITABLE FOR STORAGE OF FOOD OR LIQUIDS INTENDED FOR HUMAN OR ANIMAL CONSUMPTION -- DATE OF REMOVAL:  MONTH/DAY/YEAR"

	4. Transport and dispose of tank at an EPA approved disposal site in accordance with federal, state, and local regulations.


	3.9 INSPECTIONS
	A. Arrange for and perform required inspections.  Provide copies of inspections to the Owner’s Project Manager.

	3.10 CLOSURE REPORT (SITE ASSESSMENT REPORT)
	A. Provide Owner’s Project Manager a Site Assessment Report in a single binder notebook that contains the full collection of reports relating to this work, including but not limited to, records, starting and ending dates of reporting period, inspectio...
	1. Complete UST Notification Form (within 30 days of closure).
	2. Description of work, including removal procedures, number of tanks removed, identification of tanks removed and disposed of, cubic yards of excavated soil, location of disposal sites, and dates of excavation.
	3. Site plan, including location of tanks and piping, limits of excavation, sampling points, results of excavation, and depths.
	4. Laboratory testing reports, copies of data and test results from testing laboratory.
	5. Tank disposal paperwork, contaminated soil disposal paperwork, and contaminated water disposal paperwork.
	6. Certifications required by implementing agency.
	7. Building permit, inspection permits, and other permits required for underground tank removal, notifications, and inspection reports.
	8. Cumulative quantities of soil excavated, beginning with start date for each tank and associated piping.


	3.11 SPILLS OF CONTAMINATED SOILS
	A. Use appropriate vehicles and operating practices to prevent spillage or leakage of contaminated materials from occurring during operations. Inspect vehicles leaving the area of contamination to ensure that no contaminated materials adhere to the wh...

	3.12 BACKFILLING
	A. Provide backfill, compaction, grading, and seeding in accordance with Section 313000 – Earthwork.
	B. Line the excavation with two plastic sheets before backfilling.


	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. This section includes requirements and specifications for pipes, tubes, fittings, and joints.  Provide flushing, disinfecting, and testing.
	B.

	1.2 RELATED SECTIONS
	A. Section 221001 – Piping Specialties

	1.3 SUBMITTALS
	A. Product Data:  Submit product data for each material and product used.  Submit mechanical grooved pipe coupling and fitting manufacturer’s installation instructions. Submit press-connect fitting manufacturer’s installation instructions.
	B.

	1.4 QUALITY ASSURANCE
	A. Qualify welding procedures, welders and welding operators in accordance with AWS D1.1.
	B. NSF Compliance:
	1. Comply with NSF 14, “Plastics Piping Components and Related Materials,” for plastic domestic water piping components.
	2. Comply with requirements of utility company supplying water.  Include tapping of water mains and backflow prevention.
	3. Comply with standards of authorities having jurisdiction for potable-water-service piping, including materials, installation, testing, and disinfection.
	4. Comply with standards of authorities having jurisdiction for fire-suppression water-service piping, including materials, hose threads, installation, and testing.


	1.5 REFERENCE STANDARDS
	A. ANSI A 21.5 – American National Standard for Polyethylene Encasement for Ductile-Iron Pipe Systems; current edition.
	B. ANSI B 1.20.1 – NPT American Taper Pipe Thread; current edition.
	C. ANSI B 16.3 – Malleable Iron Threaded Fittings; current edition.
	D. ANSI B 16.4 – Cast Iron Threaded Fittings; current edition.
	E. ANSI B 16.9 – Factory-Made Wrought Steel Butt-welding Fittings; current edition.
	F. ANSI B 16.22 – Wrought Copper and Copper Alloy Solder Joint Pressure Fittings; current edition.
	G. ANSI B 16.28 – Wrought Steel Butt-welding Short Radius Elbows and Returns; current edition.
	H. ANSI B 16.29 – Wrought Copper and Copper Alloy Solder Joint Drainage Fittings; current edition.
	I. ANSI B 16.39 – Malleable Iron Threaded Pipe Unions; current edition.
	J. ANSI B 31.9 – Building Services Piping; current edition.
	K. ASTM A 47 – Standard Specification for Ferritic Malleable Iron Castings; current edition.
	L. ASTM A 53 – Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless; current edition.
	M. ASTM A 74 – Standard Specification for Cast Iron Soil Pipe and Fittings; current edition.
	N. ASTM A 183 – Standard Specification for Carbon Steel Track Bolts and Nuts; current edition.
	O. ASTM A 536 – Standard Specification for Ductile Iron Castings; current edition.
	P. ASTM B 32 – Standard Specification for Solder Metal; current edition.
	Q. ASTM B 88 – Standard Specification for Seamless Copper Water Tube; current edition.
	R. ASTM B 306 – Standard Specification for Copper Drainage Tube; current edition.
	S. ASTM C 12 – Standard Specification for Installing Vitrified Clay Pipe Lines; current edition.
	T. ASTM C 425 – Standard Specification for Compression Joints for Vitrified Clay Pipe and Fittings; current edition.
	U. ASTM C 564 – Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings; current edition.
	V. ASTM C 700 – Standard Specification for Vitrified Clay Pipe, Extra Strength, Standard Strength, and Perforated; current edition.
	W. ASTM D 1785 – Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120; current edition.
	X. ASTM D 2000 – Standard Specification for Rubber Products in Automotive Applications; current edition.
	Y. ASTM D 2564 – Standard Specification for Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Piping Systems; current edition.
	Z. ASTM D 2665 – Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Drain, Waste, and Vent Pipe and Fittings; current edition.
	AA. ASTM D 2729 – Standard Specification for Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings; current edition.
	BB. ASTM D 2846 – Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Hot- and Cold-Water Distribution Systems; current edition.
	CC. ASTM D 2855 – Standard Specification for Making Solvent-Cemented Joints with Poly (Vinyl Chloride) (PVC) Pipe and Fittings; current edition.
	DD. ASTM D 3034 – Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings; current edition.
	EE. ASTM F 402 – Standard Specification for Safe Handling of Solvent Cements, Primers, and Cleaners Used for Joining Thermoplastic Pipe and Fittings; current edition.
	FF. ASTM F 441 – Standard Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe, Schedules 40 and 80; current edition.
	GG. AWWA C 104 – Cement-Mortar Lining for Ductile-Iron Pipe and Fittings; current edition.
	HH. AWWA C 105 – Polyethylene Encasement for Ductile-Iron Pipe Systems; current edition.
	II. AWWA C 110 – Ductile-Iron and Gray-Iron Fittings; current edition.
	JJ. AWWA C 111 – Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings; current edition.
	KK. AWWA C 151 – Ductile-Iron Pipe, Centrifugally Cast; current edition.
	LL. AWWA C 600 – Installation of Ductile Iron Water Mains and Their Appurtenances; current edition.
	MM. AWWA C 651 – Disinfecting Water Mains; current edition.
	NN. AWWA C 900 – Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4 inches through 12 inches, for Water Transmission and Distribution; current edition.
	OO. AWS D 1.1 – Structural Welding Code-Steel; current edition.
	PP. CISPI 301 – Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications; current edition.
	QQ. NFPA 13 – Standard for the Installation of Sprinkler Systems; current edition.
	RR. NFPA 14 – Standard for the Installation of Standpipe and Hose Systems; current edition.
	SS. NFPA 24 – Standard for the Installation of Private Fire Service Mains and their Appurtenances; current edition.
	TT. NSF 61 – Drinking Water System Components; current edition.


	PART 2 - PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS
	A. Pipe and Fittings (except press-connect and mechanical grooved couplings and fittings):  Manufacturers with materials in compliance with the requirements specified.
	B. Mechanical Grooved Pipe Couplings And Fittings:  Grinnell Mechanical Products, a Div. of Tyco Fire Suppression, Gustin-Bacon, Div. of Certainteed Corp., or Victaulic Co. of America, Anvil International.

	2.2 PIPE AND TUBE
	A. Steel Pipe: ASTM A 53; black or galvanized and Schedule weight as indicated.
	B. Steel Pipe Wrapping: Polyvinyl chloride tape; machine or hand wrapped and overlap as indicated.
	C. Cast Iron Soil Pipe: ASTM A 74; coated; service or extra heavy weight as indicated.
	D. Hubless Cast Iron Soil Pipe: CISPI 301; service weight.
	E. Ductile Iron Water Pipe: AWWA C151; Class as indicated.
	1. Cement-Mortar Lining: AWWA C104.
	2. Polyethylene Encasement: ANSI A21.5.

	F. Copper Water Tube: ASTM B 88; Type K or L and temper as indicated.
	G. Copper Drainage Tube: ASTM B 306, DWV.
	H. CPVC Pipe:  ASTM F 441, Schedule 40 and Schedule 80.
	I. PEX-A Pipe: ASTM F 876 and ASTM F 877.
	J. PVC Pipe:  ASTM D 1785, Schedule 40 and Schedule 80.
	K. PVC Plastic Sewer Pipe: ASTM D 3034, SDR 35.
	L. PVC Plastic Pressure Pipe: AWWA C900; pressure class as indicated.
	M. PVC Plastic Drain Pipe: ASTM D 2665, DWV.
	N. Vitrified Clay Pipe: ASTM C 700; standard or extra strength as indicated.

	2.3 PIPE AND TUBE FITTINGS
	A. Steel Pipe Fittings:
	1. Malleable Iron Threaded Fittings: ANSI B16.3; plain or galvanized as indicated; Class 150.
	2. Malleable Iron Threaded Unions: ANSI B16.39; Class 150.
	3. Wrought Steel Buttwelded Fittings: ANSI B16.9, except ANSI B16.28 for short radius elbows and returns; rated to match connected pipe.
	4. Cast Iron Threaded Fittings: ANSI B16.4; Class 125 or 250 as indicated.
	5. Mechanical Grooved Couplings and Fittings:  Specifically designed to engage and lock grooved pipe ends and allow some angular deflection, contraction and expansion, as follows:
	a. Cut groove or roll groove type as indicated.
	b. Couplings:  ASTM A 47 malleable iron or ASTM A 536 ductile iron housings, cast in two or more parts; ASTM D2000, C-shaped, pressure responsive EPDM gaskets; ASTM A183, heat treated carbon steel bolts and nuts with zinc electroplated finish, minimum...
	c. Fittings:  ASTM A 47 malleable iron or ASTM A 536 ductile iron or ASTM A 53 steel, grooved ends.
	Branch Outlet Fittings:  Grooved or threaded outlet; integral pressure responsive gasket.
	Sprinkler Head Fittings:  Attachment by breakaway-head bolt or integral outlet adapter; integral pressure responsive gasket.

	a. Flanges:  ASTM A 47 malleable iron or ASTM A 536 ductile iron; bolt hole alignment conforming to Class 125 cast iron or Class 150 steel; with gasket.


	B. Cast Iron Soil Pipe Fittings:
	1. Hub-and-Spigot Fittings: ASTM A 74.
	2. Compression Gasket Joints: ASTM C 564.
	3. Hubless Fittings and Joints: CISPI 301.

	C. Ductile Iron Water Pipe Fittings:
	1. Ductile Iron Fittings: AWWA C110.
	2. Rubber Gasket Joints: AWWA C111; push-on.
	3. Cement-Mortar Lining (for ductile iron fittings): AWWA C104.
	4. Polyethylene Encasement (for ductile iron fittings): ANSI A21.5.

	D. Copper Water and Drainage Tube Fittings:
	1. Wrought Copper, Soldered Joint Water Tube Fittings: ANSI B16.22.
	2. Wrought Copper, Soldered Joint Drainage Tube Fittings: ANSI B16.29.
	3. Solder: ASTM B 32, Grade 50A or 95TA as indicated.
	4. Wrought copper, Press-Connect Joint Water Tube Fitting:  ASTM F 3226

	E. PVC Plastic Fittings:
	1. PVC Pressure Pipe Fittings: AWWA C900.
	2. PVC Plastic Drain Pipe Fittings: ASTM D 2665 DWV socket type with ASTM D 2564 low VOC joint solvent cement.
	3. PVC Plastic Sewer Pipe Fittings: ASTM D 3034, SDR 35; with ASTM D 2564 low VOC joint solvent cement.
	4. Rubber Gasket Joints: AWWA C900; push-on.
	5. Vitrified Clay Pipe Fittings: ASTM C 700; bell-and-spigot, standard or extra strength as indicated; ASTM C 425 resilient gasket joints.
	6. Dielectric Unions: As specified in Section 221001 – Piping Specialties.
	7. PEX-A Cold-Expansion Fittings: ASTM F 1960; ASTM F 1960 cold-expansion reinforcing rings.

	F.


	PART 3 - EXECUTION
	3.1 GENERAL
	A. Install piping materials as indicated with offsets, fittings, and changes in elevations as required to make adjustments for obstacles or interferences.
	B. Determine exact route or location of all piping materials prior to installation.
	C. Do not allow piping materials installation to cause any equipment to be unserviceable or inoperable.

	3.2 STEEL PIPE JOINTS
	A. Thread pipe joints in accordance with ANSI B1.20.1.

	3.3 CAST IRON AND DUCTILE IRON PIPE JOINTS
	A. Comply with General Installation Instructions in Chapter IV of CISPI Cast Iron Soil Pipe & Fittings Handbook.
	B. Make connections to equipment and branch mains with unions.

	3.4 COPPER TUBE SOLDER JOINTS
	A. Cut tube ends squarely, ream to full inside diameter, and clean outside of tube ends and inside of fittings.
	B. Apply solder flux to joint areas of both tubes and fittings.
	C. Solder full depth and circumference of joint using Grade 95TA (95-5) for water tube and Grade 50A (50-50) for drainage tube.  Do not use on potable water systems – contains lead.
	D. Wipe excess solder from joint before it hardens.
	E. Make connections to equipment and branch mains with unions.

	3.5 COPPER TUBE PRESS-CONNECT JOINTS
	A. Cut tube ends squarely, ream to full inside diameter, deburr, and clean outside of tube ends and inside of fittings.
	B. Make connections to equipment and branch mains with unions.

	3.6 PLASTIC PIPE JOINTS
	A. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:
	B. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.  Apply primer.
	C. CPVC Piping:  Join according to ASTM D 2846 Appendix.
	D. PVC Piping:  Join according to ASTM D 2855.
	E. Make connections to equipment and branch mains with unions.

	3.7 VITRIFIED CLAY PIPE JOINTS
	A. Comply with ASTM C 12.

	3.8 PIPING INSTALLATION
	A. Install pressure piping in accordance with ANSI B31.9.
	B. Install ductile iron water pipe in accordance with AWWA C600.
	1. Encase ductile iron water pipe and fittings with polyethylene in accordance with AWWA C105.

	C. Install copper tube in accordance with recommended procedures of the CDA Copper Tube Handbook.
	D. Remove dirt and debris from inside and outside pipe and fitting materials before assembly.  Keep piping interior clean as work progresses.
	E. Plug or cap ends of incomplete piping at end of work day or whenever work stops.
	F. Install piping to achieve permanently leakproof piping systems, capable of performing each indicated service without piping failure.
	G. Install each run with minimum joints and couplings, but with adequate and accessible unions for disassembly and maintenance of valves and equipment.
	H. Reduce piping sizes, where indicated, with reducing fittings.
	I. Install dielectric unions at each piping joint and equipment connection between ferrous and non-ferrous materials.
	J. Route piping runs vertically and horizontally (pitched to drain), unless otherwise indicated.
	K. Install piping exposed, except conceal piping in office complex rooms other than mechanical equipment rooms, and elsewhere as indicated.
	L. Route exposed horizontal runs parallel or perpendicular to building lines.
	M. Route piping runs above the bottom chords of steel roof support joists metal building rigid frames with vertical drops along walls/columns or to equipment as applicable, unless otherwise indicated.
	N. Ensure piping is aligned in a neat, uniform manner.  Align piping accurately at joints, within 1/16 inch misalignment tolerance.

	3.9 FLUSHING, DISINFECTING AND TESTING
	A. Flush-out piping systems with clean water.
	B. Disinfect domestic water piping in accordance with AWWA C651.
	C. Flush and test fire protection piping in accordance with NFPA 13, NFPA 14 and NFPA 24.
	Test soil and waste piping and roof drainage piping in accordance with requirements of NAPHCC National Standard Plumbing Code.
	END OF SECTION


	PART 1 - GENERAL
	SECTION INCLUDES
	A. This section includes requirements and specifications for piping specialties including but not limited to pipeline strainers, vent caps, dielectric unions, expansion joints, flexible pipe connectors, sleeves and sleeve seals, and escutcheons.

	RELATED SECTIONS
	B. Section 221000 – Piping and Pumps

	SUBMITTALS
	C. Product Data:  Submit product data for each material and product used.

	QUALITY ASSURANCE
	D. Comply with applicable portions of PHCC National Standard Plumbing Code pertaining to plumbing materials, construction and installation of products.
	E. Comply with NSF 14 for plastic, potable domestic water piping and components.  Include marking "NSF-pw" on piping.
	F. Provide Seismic Restraint Devices
	G. Comply with NSF 61 for potable domestic water piping and components.

	REFERENCE STANDARDS
	H. FCI 73-1 – Pressure Rating Standard for “Y” Type Strainers; current edition.
	I. NSF 14 – Plastics Piping System and Components and Related Materials; current edition.
	J. NSF 61 – Drinking Water System Components; current edition.


	PART 2 - PRODUCTS
	MANUFACTURERS
	K. Acceptable Pipeline Strainer Manufacturers:  Armstrong Machine Works, ITT McDonnell & Miller, The Metraflex Co.,  Sarco Co, or Hayward Industrial Products, Inc.
	L. Acceptable Vent Cap Manufacturers:  Josam Mfg. Co., Jay R. Smith Mfg. Co., or Zurn Industries, Inc.
	M. Acceptable Expansion Joint Manufacturers:  Flexicraft, Senior Flexonics, The Metraflex Co., Vibration Mountings and Controls, Inc., or Proco Products, Inc.
	N. Acceptable Flexible Pipe Connector Manufacturers:  Senior Flexonics, Expansion Joint Div., Mason Industries, Inc., The Metraflex Co., Vibration Mountings and Controls, Inc., or Proco Products, Inc.

	PIPELINE STRAINERS
	O. Y-Type Pipeline Strainers: Full line sized with connections which properly mate with adjoining piping; 125 psi working pressure; Type 304 stainless steel screens; 3/64 inch perforations, 233 per square inch; in compliance with FCI 73-1, with body, ...
	For Pipe Sizes Two Inches and Smaller: Cast iron body, screwed screen retainer with centered blowdown fitted with pipe plug; threaded ends.
	For Pipe Sizes Over Two Inches: Cast Iron or Schedule 40 cast carbon steel body, bolted screen retainer with off-centered blowdown fitted with pipe plug; threaded or flanged ends.


	VENT CAPS
	P. Vent Caps: Vandal-proof; cast-iron, full sized to vent pipe; caulked base connection for cast-iron pipes, threaded base connection for steel pipes.

	DIELECTRIC UNIONS
	Q. Dielectric Unions: Standard products manufactured for service indicated, which effectively isolate ferrous from non-ferrous piping (electrical conductance), prevent galvanic action, and stop corrosion.

	EXPANSION JOINTS
	R. Provide pipe sized packless expansion joints with materials and pressure/temperature ratings to suit intended use of piping system, and with connections which properly mate with adjoining piping.
	S. Provide packless expansion joints to provide 200% absorption capacity of piping expansion between anchors.
	T. Expansion Compensators:
	For Steel Piping: Two ply stainless steel bellows, carbon steel shrouds, and end fittings; internal guides, anti-torque device and removable end clip for proper positioning.
	For Copper Tube: Two ply phosphor bronze bellows, brass shrouds, and end fittings; internal guides, anti-torque device and removable end clip for proper positioning.

	U. Pipe Alignment Guides: Four finger spider assembly constructed for traveling inside a guiding sleeve; with provisions for anchoring to building substrate.

	FLEXIBLE PIPE CONNECTORS
	V. Provide pipe sized flexible pipe connectors with connections which properly mate with adjoining piping as follows:
	For Ferrous Piping: Stainless steel inner hose covered with stainless steel wire braid; NPT steel nipples or 150 psi flanges, welded to hose.
	For Non-Ferrous Piping: Bronze inner hose covered with bronze wire braid; copper tube ends or bronze flanged ends, brazewelded to hose.


	SLEEVES AND SLEEVE SEALS
	W. Sleeves: Fabricated from Schedule 40 galvanized steel pipe or 18 gage galvanized sheet metal to form round tube closed with snaplock joint, welded spiral seams or welded longitudinal joint, or Schedule 40 PVC plastic pipe.
	X. Size sleeves large enough to allow for movement due to expansion and to provide for continuous insulation.
	Y. Sleeve Seals: Modular mechanical type; interlocking synthetic rubber links shaped to continuously fill annular space between pipe and sleeve; connected with bolts and pressure plates which cause rubber sealing elements to expand when tightened.

	ESCUTCHEONS
	Z. Pipe Escutcheons: Chrome plated steel; sized with inside diameter closely fitting pipe outside diameter or outside of pipe insulation, as applicable; outside diameter of escutcheon large enough to cover pipe penetration hole.


	PART 3 - EXECUTION
	3.2 PIPELINE STRAINERS INSTALLATION
	A. Install Y-type strainers full sized to adjoining piping.  Install pipe nipple and shutoff valve in strainer blowdown connection.
	B. Locate Y-type strainers in supply line ahead of the following equipment:
	Temperature control valves.
	Pressure reducing valves.
	Temperature or pressure regulating valves.


	3.3 VENT CAPS INSTALLATION
	A. Install vandal-proof vent caps on each vent pipe passing through roofing.  Locate vent cap minimum six inches above roof surface.

	3.4 DIELECTRIC UNIONS INSTALLATION
	A. Install dielectric unions at each piping joint and equipment connection between ferrous and non-ferrous materials.

	3.5 EXPANSION JOINTS INSTALLATION
	A. Install expansion compensators to control expansion and contraction in piping systems where natural gas, domestic water, soil and waste, roof drainage, and fire protection piping systems cross system crosses building expansion joints with ¾ inch pi...
	B. Install pipe alignment guides on both sides of expansion joints so that movement takes place along axis of pipe only.  Rigidly anchor guides to building substrate.

	3.6 FLEXIBLE PIPE CONNECTORS INSTALLATION
	A. Install flexible pipe connectors in piping systems, as follows:
	At connections with vibration isolated equipment with 3/4 inch pipe size and larger.

	B. Install flexible pipe connectors on equipment side of shutoff valves horizontally and parallel to equipment shafts wherever possible. Install flexible connectors at right angles to displacement. Install one end of connector immediately adjacent to ...

	3.7 SLEEVES AND SLEEVE SEALS INSTALLATION
	A. Install sleeves where piping passes through floors, walls, and footings.
	B. Set sleeves in position in advance of concrete and masonry work.  Install sleeves accurately centered on pipes.
	C. Install length of sleeve equal to thickness of construction penetrated, except extend floor sleeves one inch above finished floor level.
	D. Provide temporary support of sleeves during placement of concrete, masonry, and other work around sleeves.  Provide temporary closure to prevent concrete and other materials from entering sleeves.
	E. Install sleeve seals for pipe sleeves in footings and exterior walls.
	F. Tighten sleeve seal bolts until rubber links have expanded to form watertight seal.

	3.8 ESCUTCHEONS INSTALLATION
	A. Install escutcheons on piping through walls and ceilings where penetration is exposed to view.
	B. Install escutcheons on exterior of building on piping penetrations through walls.
	C. Secure escutcheon to pipe or insulation so escutcheon covers penetration hole and is flush with adjoining surface.


	PART 1 - GENERAL
	1.1 SECTION INCLUDES:
	A. This section includes requirements and specifications for electrical work including, but not limited to:
	1. Equipment Grounding
	2. Supporting devices.


	1.2 RELATED SECTIONS
	A. None

	1.3 SUBMITTALS
	A. Submit shop drawings and manufacturer’s product data and installation instructions in accordance with submittal procedures.
	B. Submit cable tray manufacturer’s support recommendations and installation instructions.
	C. Submit wireway manufacturer’s installation instructions.

	1.4 QUALITY ASSURANCE
	A. Comply with NFPA 70 requirements for electrical materials and installation.
	B. Keep copy of NFPA 70 in field office for duration of project.
	C. Provide products and components which have been UL listed and labeled, including UL marks indicating special type usage whenever applicable.

	1.5 REFERENCE STANDARDS
	A. National Fire Protection Association (NFPA)
	1. NFPA 70 - National Electrical Code (NEC), including state and local amendments; current edition.

	B. National Electrical Manufacturers Association (NEMA)
	1. Requirements applicable to product manufacturing standard; current edition.

	C. Underwriters Laboratories Inc. (UL)
	1. Requirements applicable to product listing and labeling.

	D. NECA 1, Standard for Good Workmanship in Electrical Construction; current edition.


	PART 2 - PRODUCTS
	2.1 GROUNDING AND BONDING
	A. Provide each electrical grounding system with assembly of materials required for complete installation including wires/cables, connectors, lugs, clamps, rods, bonding jumpers, and accessories.
	B. Provide equipment grounding conductors for grounding connections matched to supply power overcurrent device and sized according to the NEC.
	C. Provide equipment ground connectors, lugs, clamps, bonding jumpers, and accessories in accordance with the NEC and as recommended by the respective manufacturer for the particular application.
	D. Insulated Conductors: Green in color.

	2.2 SUPPORTING DEVICES
	A. Acceptable Conduit, Cable Tray, and Wireway Supports Manufacturers:
	1. Same as manufacturers of U-channel, conduit and fittings cable trays, fittings, and accessories.

	B. Acceptable U-Channel Manufacturers:
	1. Cooper B-Line, Inc.; a division of Cooper Industries
	2. Thomas & Betts Corporation
	3. Unistrut; Tyco International, Ltd.

	C. Cable Tray and Wireway Supports: As recommended by the manufacturer.
	D. Conduit Supports:
	1. As described in NECA 1.
	2. Single Run Hangers: Galvanized steel conduit straps, hangers, or clamps. Use clamps with spacers when mounting to wall or column. Do not use perforated straps and spring steel clips or clamps.
	3. Group Run Hangers: Minimum 12-gage galvanized, preformed U-channel rack with conduit fittings; 25% spare capacity.
	4. Hanger Rods: Threaded steel, 3/8 inch diameter.
	5. Vertical Run Supports: Minimum 12-gage galvanized, preformed U-channel struts with conduit fittings.

	E. Equipment and Lighting Supports:
	1. U-Channel: Minimum 12-gage galvanized, preformed U-channel struts with fixture and conduit fittings, as applicable.
	2. Loose Steel Angles, Channels, Plates and Tubing

	F. Anchors:
	1. For Hollow Masonry: Toggle bolts.
	2. For Solid Masonry: Lead expansion anchors.
	3. For Concrete: Self drilling anchors.
	4. For Wood: Wood screws.
	5. For Metal: Machine screws or bolts or steel clamps, as required for application.



	PART 3 - EXECUTION
	3.1 GENERAL
	A. Comply with requirements for Class 1, Division 2 location for building areas where vehicles are parked, in accordance with NFPA 70.
	B. Determine exact route or location of all electrical materials prior to installation.
	C. Install electrical materials as indicated with offsets, fittings, and changes in elevations as required to make adjustments for obstacles or interference.
	D. Do not allow the installation of electrical materials and conduit routing to cause any mechanical system inoperable.
	E. Do not allow electrical materials to protrude into pedestrian or vehicle paths. Coordinate with Owner’s Project Manager.

	3.2 GROUNDING INSTALLATION
	A. Install an equipment ground conductor within all power, control, and lighting raceway. Adjust conduit size, where necessary, for addition of equipment ground conductor.
	B. Install grounding locknuts and bushings as required.
	C. Install grounding bushings with lug on outgoing conduits at panelboards. Connect #4 copper wire to grounding bushings and to ground bus or lug.
	D. Install double locknuts, one inside and one outside, on all RGS, IMC, and FMC penetrating enclosures and boxes with a clean knockout (no concentric rings remaining).
	E. Install listed fitting outside and one locknut inside on all EMT penetrating enclosures and boxes with a clean knockout (no concentric rings remaining).
	F. Install bonding jumper wire between conduit, grounding locknuts, bushings, and enclosure or box that contains knockouts with concentric rings remaining.
	G. Install bonding jumpers from non-flexible conduit to motor terminal boxes and other equipment where FMC is required for connections, unless liquid tight FMC of 1-1/4 inches in diameter or smaller and six feet long or less is used for the connection.
	H. Install bonding jumpers to connect conduit, cable tray, and wire way expansion fittings or sections where crossing building expansion joints.
	I. Bond equipment ground conductor to all metal enclosures and boxes.
	J. Ensure that entire electrical system is electrically continuous and permanently and effectively grounded, including all electrical equipment and motors.

	3.3  SUPPORTING DEVICE INSTALLATION
	A. Install supports, anchors, sleeves, and seals to rigidly fasten conduit, wireway, and equipment.
	B. Support conduit at intervals not to exceed 10 feet and within three feet of any box, conduit body, panel, or other terminating equipment.
	1. Install wall supported conduit with a clearance of not less than 1/4 inch from wall.
	2. Install tube steel or U-channel vertical run supports if conduit is not supported by wall, column, or equipment.
	3. Install additional support for vertical drops of EMT from joist where necessary to prevent the conduit from pulling away from the fitting.
	4. Install conduit at cable trays with listed cable tray clamps or adapters.

	C. Support wireway at intervals not to exceed five feet.
	D. Do not weld supports of any kind to building structural steel members.
	E. Do not fasten supports of any kind to steel roof deck.
	F. Do not use conduit or other pipe of any kind as a means of support.
	G. Welding supports to building structural members and/or fastening supports to roof deck panels or other conduit or pipe will not be permitted.


	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. This section includes requirements and specifications for common electrical work results including, but not limited to:
	1. Raceways.
	2. Wires and connectors.
	3. Boxes and fittings.
	4. Wiring devices.
	5. Enclosures.
	6. Electrical identification.
	7. Testing.


	1.2 RELATED SECTIONS
	A. Division 31 - Earthwork

	1.3 SUBMITTALS
	A. Submit shop drawings and manufacturer's product data and installation instructions.
	B. Submit cable tray manufacturer’s support recommendations and installation instructions.
	C. Submit wireway manufacturer’s installation instructions.

	1.4 QUALITY ASSURANCE
	A. Comply with NFPA 70 requirements for electrical materials and installation.
	B. Keep copy of NFPA 70 in field office for duration of project.
	C. Provide products and components which have been UL listed and labeled, including UL marks indicating special type usage whenever applicable.

	1.5 REFERENCE STANDARDS
	A. ANSI C80.1 – Galvanized Rigid Conduit (GRC); current edition.
	B. ANSI C80.3 – Steel Electrical Metal Tubing (EMT); current edition.
	C. ANSI C80.5 – Electrical Rigid Aluminum Conduit (ERAC); current edition.
	D. ANSI Z535.4 – Product Safety Signs and Labels, Includes Errata; current edition.
	E. 29 CFR 1910.145 – Specifications for accident prevention signs and tags; current edition.
	F. National Fire Protection Association (NFPA)
	1. NFPA 70 - National Electrical Code (NEC), including state and local amendments.

	G. National Electrical Manufacturers Association (NEMA); current editions.
	1. Requirements applicable to product manufacturing standard.
	2. NEMA 250 – Enclosures for Electrical Equipment (1000 Volts Maximum)
	3. NEMA FB 1 – Fittings, Cast Metal Boxes and Conduit Bodies for Conduit, Electrical Metallic Tubing, and Cable
	4. NEMA ICS 2 or IEC – Controllers, Contactors and Overload Relays Rated 600 V
	5. NEMA ICS 6 – Industrial Control and Systems: Enclosures
	6. NEMA TC 2 – Electrical Polyvinyl Chloride (PVC) Conduit
	7. NEMA TC 3 – Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and Tubing
	8. NEMA TC 13 – Electrical Nonmetallic Tubing (ENT)
	9. NEMA VE 1 – Metal Cable Tray Systems
	10. NEMA WC 70 – Power Cables Rated 2000 V or Less for the Distribution of Electrical Energy

	H. Underwriters Laboratories Inc. (UL); current editions.
	1. Requirements applicable to product listing and labeling.
	2. UL 870 – Standard for Wireways, Auxiliary Gutters, and Associated Fittings
	3. UL 1660 – Liquid-Tight Flexible Nonmetallic Conduit



	PART 2 - PROCUCTS
	2.1 WIRES, CABLES AND CONNECTORS
	A. Acceptable Wire and Cable Manufacturers:
	1. Wires and Cable Conductors:
	a. General Cable Corporation.
	b. Southwire Company.

	2. Control, Instrumentation, Data and Communication Cables
	a. Alpha Wire
	b. Belden CDT Inc., Electronics Division
	c. CommScope, Inc.
	d. Genesis Cable Products
	e. General Cable Company
	f. National Wire and Cable Corporation


	B. Acceptable Wire and Cable Connector Manufacturers:
	1. Burndy Corp.
	2. Ideal Industries, Inc.
	3. AFC Cable Systems, Inc.
	4. Hubbell Power Systems, Inc.
	5. Tyco Electronics Corporation
	6. O-Z/Gedney, EGS /Electrical Group LLC.
	7. Thomas & Betts Corp.

	C. Acceptable Terminal and Distribution Block Manufacturers:
	1. Allen Bradley/Rockwell Automation
	2. Cutler Hammer, Div. of Eaton Corp.
	3. General Electric
	4. Square D, Schneider Electric

	D. Wires:
	1. Conductors: stranded copper complying with NEMA WC 70.
	2. Insulation type as follows:
	a. Dry locations: all conductors Type THHN (90 C); 600 volt, flame retardant and heat resistant thermoplastic.
	b. Wet locations: all conductors Type THWN (75 C); 600 volt, flame retardant, moisture and heat resistant thermoplastic.


	E. Cables:
	1. Complying with NEMA WC 70.
	2. Flexible Cord: Type SO (60 C); 600 volt; copper conductors with green colored ground, rubber insulation and oil resistant neoprene outer covering.
	3. Tray Cable: Type TC (90 C); 600 volt; copper conductors with green colored ground and PVC outer covering.
	4. Control, Instrumentation, Data and Communication Cable: Type CM, CL (60 C) and PLTC (105 C); 300 volt; copper conductors; 100 % shield coverage and drain wire. For DC voltage applications, including photoelectric sensors and variable frequency drives.
	5. Device Cable: Cables that are factory assembled as part of a permanent non-removable connection to a device shall have insulation rated in accordance with the maximum circuit voltage applied to the cable. Where the cable shares a raceway or enclosu...
	6. Communication cable for Programmable Logic Controllers (PLC) and Personal Computers (PC): as recommended by the equipment manufacturer.
	7. Metal Clad Cable: Type MC (90 C), THHN Copper conductors factory assembled with insulated circuit conductors enclosed in an armor of interlocking metal tape or corrugated metallic sheath.

	F. Splice and Terminal Connectors: Factory fabricated, metal connectors compatible with conductor material, as follows:
	1. Bolted or screwed mechanical pressure type.
	2. Compression/crimped pressure type.
	a. Tin-plated, aluminum adapter sleeves are not permitted.

	3. Twist-on pressure type plastic or nylon insulator cap with internal threaded core and spring insert

	G. Terminal Blocks: NEMA ICS 4 or IEC; modular, channel (rail) mounted with end stops; solderless, box clamp type terminals 300 volt rated for control conductors, 600 volt rated for power conductors; current rated for the applicable conductors; suitab...
	H. Distribution Blocks: For distributing high current carrying capacity to multiple power loads; direct mounted; pressure type lug terminals; 600 volt rated for power conductors; ampere rated for the applicable conductors and loads; suitable for conne...

	2.2 RACEWAYS
	A. Cable Trays, Fittings and Accessories:
	1. Acceptable Manufacturers:
	a. B-Line Systems, Inc.
	b. Cope Cable Tray, a division of Allied Electrical Group
	c. P –W Industries, Inc.
	d. Square D, Schneider Electric

	2. Provide cable tray system complying with NEMA VE 1.
	3. Provide straight sections, reducers, bends, tees, crosses, elbows, covers, clamps, hangers, brackets, splice plates, reducer plates, blind ends, barrier strips, connectors, expansion connectors, drop-outs, conduit adapters, bonding jumpers, and any...
	4. Provide ladder type cable trays capable of supporting a uniformly distributed load of 50 lbs./ft. with a maximum deflection of 0.6 inch at midpoint of a 10 foot simple span and capable of supporting concentrated loads of 200 pounds at any point, ov...
	a. Material and Finish: Galvanized steel or aluminum.
	b. Cross Rungs: Six inches o.c. spacing.
	c. Construction: Four inch I-beam or channel shape side rails, welded to rungs.
	d. Fittings: 12 inches minimum radius.
	e. Covers: Flanged, ventilated.

	5. Fabricate units with rounded edges and smooth surfaces.

	B. Conduit and Fittings:
	1. Acceptable Metal Conduit and Fittings Manufacturers:
	a. RGS, IMC, EMT and FMC Conduit and Fittings:
	1) Allied Tube & Conduit, a Tyco International Ltd. Co.
	2) Hubbell Raco
	3) LTV Copperweld
	4) O-Z/Gedney, a unit of General Signal.
	5) Southwire Company
	6) Thomas & Betts Corp.
	7) Wheatland Tube Co.
	8) Western Tube & Conduit

	b. Expansion Fittings:
	1) Crouse-Hinds, a division of Cooper Industries, Inc.
	2) O-Z/Gedney Co.
	3) Southwire Company
	4) Spring City Electrical Mfg. Co.
	5) Thomas & Betts Corp.

	c. Sealing and Drainage Fittings:
	1) American Electric Industries
	2) Appleton Electric Co.
	3) Crouse-Hinds, a division of Cooper Industries, Inc.
	4) O-Z/Gedney, a unit of General Signal.
	5) Spring City Electrical Mfg. Co.
	6) Thomas & Betts Corp.

	d. Wall and Floor (Smoke and Fire) Seals:
	1) American Electric Industries
	2) Appleton Electric Co.
	3) Crouse-Hinds, a division of Cooper Industries, Inc
	4) O-Z-Gedney, a unit of General Signal.
	5) Spring City Electrical Mfg. Co.
	6) Thomas & Betts Corp.


	2. Minimum Conduit Size: 1/2 inch.
	3. Rigid Galvanized Steel Conduit (RGS) conforming to ANSI C80.1 and Intermediate Metal Conduit (IMC) conforming to ANSI C80.6; hot dip galvanized; standard threaded conduit couplings.
	4. RGS and IMC Fittings: Conforming to NEMA FB 1; hot dip galvanized or zinc or cadmium electroplated, threaded, split-couplings unacceptable; Fittings compatible with conduit.
	5. Electrical Metallic Tubing (EMT): Conforming to ANSI C80.3; electro-galvanized, compression type.
	6. EMT Fittings: Conforming to NEMA FB1; electro-galvanized; steel compression type; rain and concrete tight; insulated throat connectors with case hardened locknuts. Do not use indentation or set screw type fittings of any kind.
	7. Flexible Metal Conduit (FMC): complying with UL 1; hot dip galvanized steel.
	8. FMC Fittings: Conforming to NEMA FB 1, Type 1, Class 1, Style A; hot dip galvanized or zinc or cadmium electroplated; connectors compatible with conduit.
	9. Liquid Tight FMC: Complying with UL 1660; constructed of single strip, flexible continuous, interlocked, and double-wrapped steel; hot dip galvanized inside and outside; coated with liquid-tight jacket of flexible polyvinyl chloride.
	10. Liquid Tight FMC Fittings: Conforming to NEMA FB 1; Type 1, Class 3, Style G; hot dip galvanized or zinc or cadmium electroplated; connectors compatible with conduit.
	11. Rigid Nonmetallic Conduit (RNC): Schedule 40 Rigid PVC; conforming to NEMA TC 2, for direct burial underground or above ground installations.
	12. RNC: Schedule 80 Rigid PVC; conforming to NEMA TC 2, Type 1 for encasement in concrete underground.
	13. RNC Fittings: Conforming to NEMA TC3; matched to conduit/tubing type and material.
	14. Electrical Nonmetallic Flexible Tubing (ENT):  Conforming to NEMA TC 13; for above ground installations, connectors compatible with tubing.
	15. Expansion Fittings: Specifically designed to permit four inches linear movement and 30 degrees angular movement in conduit runs, and to mate with adjoining conduit; iron or steel body, hot dip galvanized or zinc electroplated; with bonding jumper.
	16. Sealing and Drainage Fittings: Corrosion resistant cast metal body with openings for filling/inspection and drainage; corrosion resistant opening plugs; female hub, top and bottom; specifically designed for sealing vertical runs of conduit to rest...
	17. Wall and Floor (Smoke and Fire) Seals: Factory assembled watertight seals suitable for sealing around conduit passing through concrete foundations, fire rated walls, and fire rated floors; constructed with steel sleeves, iron body, neoprene sealin...
	a. Advance Products & Systems, Inc.
	b. Calpico, Inc.
	c. Metraflex Co.
	d. Pipeline Seal and Insulator, Inc.


	C. Wireway, Fittings and Auxiliary Gutters:
	1. Acceptable Manufacturers:
	a. Cooper B-Line, Inc.
	b. Hoffman
	c. Square D, Schneider Electric

	2. Provide wireway straight sections, couplings, offsets, elbows, expansion joints, adapters, hold down straps, end caps, hangers, and any other component parts reasonably incidental to providing a complete wireway system.
	3. Provide lay-in type wireway and auxiliary gutters as follows:
	a. Material and Finish: Sheet metal, phosphatized and gray enamel finished.
	b. Construction: NEMA Type 1, with hinged covers, conforming to NEMA ICS 6 and complying with UL 870.



	2.3 BOXES AND FITTINGS
	A. Acceptable Manufacturers:
	1. Crouse-Hinds, a division of Cooper Industries, Inc.
	2. EGS/Appleton Electric Co.
	3. Hubbell Incorporated, Killark Electric Manufacturing Co. Division
	4. RACO, a Hubbell Company
	5. O-Z/Gedney, a unit of General Signal
	6. Spring City Electrical Mfg. Co.
	7. Thomas & Betts Corporation
	8. Hoffman

	B. Provide boxes compatible with conduit and of types, shapes, and sizes, including box depths, to suit each respective location.
	C. Provide box covers of same material as box, unless otherwise indicated, and of types, shapes, and sizes to suit each respective location.
	D. Provide box accessories as required for mounting at each respective location including mounting brackets, wallboard hangers, extension rings, fixture studs, clamps, and straps.
	E. Pull and Junction Boxes (without terminal or distribution blocks):  Conforming to NEMA OS 1; galvanized sheet steel; welded seams; screw-on covers; equipped with stainless steel nuts, bolts, screws and washers. NEMA Type 1.
	F. Floor Boxes: Conforming to NEMA FB 1; cast iron watertight adjustable type; threaded conduit entrance end; vertical adjusting rings; gasketed; brass floor plates, flush screw-on covers.
	G. Terminal and Distribution Boxes (containing terminal or distribution blocks): Gray finish; white subpanel; welded seams; hinged door; conforming to NEMA 250; NEMA Type 12.
	H. Interior Outlet Boxes: Conforming to NEMA OS 1; galvanized sheet steel; stamped knockouts in back and sides; threaded screw holes with corrosion resistant screws for securing box covers and wiring devices.
	I. Conduit Bodies (condulets): Conforming to NEMA FB 1; galvanized cast metal; threaded conduit entrance ends; removable covers, corrosion resistant screws.
	J. Bushings, Knockout Closures and Locknuts: Conforming to NEMA OS 1; corrosion resistant punched steel box knockout closures and conduit locknuts; malleable iron conduit bushings and offset connectors.
	K. Receptacle Floor Fitting: Aluminum with brushed finish, three inches high maximum; complete with mounting base, insert adaptor, and locking nipple for duplex floor receptacle specified in this section.
	L. Telephone Floor Fitting: Aluminum with brushed finish; flush mounting with single faced one-hole cover.
	M. Exterior Outlet Boxes: Corrosion resistant cast metal; threaded conduit ends; include “weatherproof while in use” hinged cover.
	N. Strain Relief Grip: Woven steel mesh with connection fitting, designed to absorb pull, flexure, and vibration exerted on cord or cable and prevent disconnection at wired terminals.
	O. LAN Outlet Boxes: Aluminum FS devise box with ¾ inch threaded hub epoxy powdered coated.

	2.4 ENCLOSURES
	A. Provide enclosures for terminal and distribution blocks, manual and magnetic motor starters, motor safety switch disconnects, contactors, relays, controllers, transformers, and all other power and control equipment, conforming with NEMA 250 and sui...
	1. In NFPA 70 Class 1, Division 2 Interior Locations:  NEMA Type 7 (Explosion Proof).
	2. Exterior Locations: NEMA type 3R.
	3. All Other Locations: NEMA Type 12 (dust tight) or 13 (Dust and oil tight - heavy duty).

	B. Provide enclosures for manual motor starters complying with NEMA Standards and suitable for surface mounting as follows:
	1. NEMA 12


	2.5 WIRING DEVICES
	A. Acceptable Manufacturers:
	1. Arrow Hart Motor Controls Co.
	2. Eagle Electric Mfg. Co., Inc.
	3. Hubbell Inc.
	4. Leviton Mfg. Co., Inc.
	5. Pass & Seymour/Legrand
	6. Cooper Wiring Devices, a division of Cooper Industries, Inc.

	B. Provide factory fabricated wiring devices conforming to NEMA WD 1, unless otherwise indicated.
	C. Wall Switches: NEMA heavy duty class; rated at 20 amperes; AC quiet slow make, slow break design; toggle handle with totally enclosed case; mounting yoke insulated from mechanism; back or side wiring, metal plaster ears; brown or gray color.
	D. Standard Duplex Receptacles: NEMA heavy-duty class; 2-pole, 3-wire grounding with green hexagonal equipment ground screw; ground terminal and poles internally connected to mounting yoke; rated at 20 amperes, 125 volts; back or side wiring, metal pl...
	E. Floor Receptacles: NEMA heavy-duty class; 2-pole, 3-wire grounding; rated at 20 amperes, 125 volts, back to back duplex receptacle; NEMA configuration 5-20R; brown or gray color.
	F. Special Purpose Outlets: NEMA heavy-duty class, grounding type, with matching plug.
	G. Pilot Light Switches: NEMA heavy-duty class; rated at 20 amperes, 120 or 277 volts; AC quiet design; lighted red polycarbonate (Lexan) toggle handle when switch is in ON position, neon lamp, single pole, back or side wiring.
	H. Interior Plate Covers: Stainless Steel, type 302 satin finished, minimum 0.032-inch-thick; accurately die cut and beveled; smooth rolled outer edge for flush mounted boxes edge smoothed to fit surface mounted boxes; with screws to match plate cover...
	I. Exterior Plate Covers: Die cast aluminum, satin finished, weatherproof, individual spring loaded, gasketed lift lids for devices, corrosion resistant screws to match plate cover finish.

	2.6 ELECTRICAL IDENTIFICATION
	A. Wire and Cable Markers: Machine printed sleeve or adhesive wrap around type with black non-smear indelible ink.  Identification shall be legible with bold, non-faded, distinct characters. Sleeve type markers shall have the marking printed once. Do ...
	B. Nameplates: Laminated plastic with beveled edges; white face ply engraved through to expose contrasting black core ply lettering; 1/16-inch-thick, 5/8-inch-high with 3/8-inch lettering; length as required; punched for riveted fastening.
	C. Warning Labels and Signs: Comply with NFPA 70 and 29 CFR 1910.145 and conform to ANSI Z535.4.


	PART 3 – EXECUTION
	3.1 GENERAL
	A. Comply with requirements for Class 1, Division 2 location for building areas where vehicles are parked, in accordance with NFPA 70.
	B. Determine exact route or location of all electrical materials prior to installation.
	C. Install electrical materials as indicated with offsets, fittings, and changes in elevations as required to make adjustments for obstacles or interferences.
	D. Do not allow the installation of electrical materials and conduit routing to cause any mechanical equipment to become unserviceable or inoperable.
	E. Do not allow electrical materials to protrude into pedestrian or vehicle paths. Coordinate with Owner’s Project Manager.

	3.2 CABLE TRAY INSTALLATION
	A. At Contractor’s option install cable tray system instead of conduit and fittings for horizontal runs in joist and vertical drops and other free-standing panels.
	B. Route cable tray system above the bottom chords and below the top chords of steel roof support joists or between glue laminated wood beams wherever possible. Where this is not possible route within 2'-6" of bottom of joist for single tray and withi...
	C. Install cable tray system in accordance with manufacturer’s installation instructions.
	D. Route cable trays parallel or perpendicular to building lines.
	E. Maintain minimum of six inches clearance at flues and heat sources.
	F. Install system with allowance for expansion and contraction at building expansion joints. Clamp cable trays rigidly only at midpoints between expansion connectors.
	G. Install covers on vertical tray runs for the first six feet above motor control panel(s) and main distribution board.
	H. Install continuous barrier strips with barrier splice clips in trays to separate power cables from control cables.
	I. Ensure cable trays are aligned in a neat uniform manner.
	J. Before starting installation, provide Owner’s Project Manager with shop drawings indicating cable tray and tray cable runs for approval.

	3.3 CONDUIT INSTALLATION
	A. Install conduit underground only for service to auxiliary buildings from main building, site lighting, fuel dispensing systems, and other connections to electrical equipment located outside of building.
	1. Perform excavation, trenching, backfilling and compaction in accordance with Division 31 - Earthwork.
	2. Set the top of concrete encased underground conduit banks a minimum of 1’-6” below finish subgrade, unless otherwise indicated.  Whatever the concrete depth, the tops of the conduits shall located below the frost line.
	3. Encase the following conduits in concrete of three inches thickness all around:
	a. Main exterior underground electrical and telephone service conduits.
	b. Main exterior underground feeders to vehicle wash facilities.
	c. All underground conduits to fuel islands.

	4. All exterior conduits not encased in concrete shall be set with the top of conduits a minimum of 36 inches below finished subgrade or the frost line, whichever is deeper.
	5. All exterior underground conduits, whether encased in concrete or not, shall have tracer warning tape installed above conduits, 6 to 12 inches below subgrade.

	B. Install conduit and fittings exposed, except conceal conduit and fittings in office complex rooms other than mechanical equipment rooms, and elsewhere as indicated.
	C. Route all exposed conduits parallel or perpendicular to building lines.
	D. Group runs of conduit wherever possible.
	E. Route conduit runs above the bottom chords and below the top chords and steel roof support joist with vertical drops along walls/columns or to equipment as applicable, unless otherwise indicated.
	F. Install IMC:
	1. For all outdoor power and control devices.
	2. For horizontal runs attached to or supported from the underside of the bottom chord of open web steel roof o support joists and below 8 inches of bottom of solid steel roof joist or glue laminated wood roof beams as follows:
	a. For AC three phase power
	b. For AC single phase control


	G. Install EMT:
	1. For horizontal runs above the bottom chords and below the top chords of open web steel roof or support joists and within eight inches below bottom of solid steel roof joist or glue laminated wood beams as follows:
	a. For AC three phase power
	b. For AC single phase control
	c. For DC control, instrumentation, data, and communication

	2. For horizontal runs along walls as follows:
	a. For AC three phase power
	b. For AC single phase control
	c. For DC control, instrumentation, data, and communication

	3. For vertical drops down walls and building columns from steel roof or support joist, laminated wood beams or cable tray as follows:
	a. For AC three phase power
	b. For AC single phase control
	c. For DC control instrumentation, data, and communication

	4. In office complex rooms and ceilings.
	5. Make transition from EMT to IMC conduit where required, along horizontal run at least two feet from vertical drop, transition to be above the bottom chords of open web steel roof or support joists, or within eight inches of bottom of solid steel ro...

	H. Install RGS and fittings in place of IMC, where required by NFPA 70 (e.g., electrically classified areas) or by federal, state, and local governments or agencies having jurisdiction.
	I. Install FMC and fittings for motor, lighting connections, and for other equipment connections where subject to movement and vibration.
	J. Install liquid tight FMC and fittings for motor and equipment connections in Class 1, Division 2 locations.
	K. Install EMT and fittings for all data and telephone installations concealed in walls or above ceilings.
	L. Install insulated bushings in open ends of all conduits penetrating enclosures and boxes.
	M. Install a locknut on one side and sealing locknut on the other side of a clean knockout (no concentric rings remaining) where penetrating enclosures or boxes with RGS or IMC. Install listed fitting outside and one locknut inside of a clean knockout...
	N. Install grounding locknuts or grounding bushings on all conduits that penetrate enclosures or boxes that contain knockouts with concentric rings remaining. Install bonding jumper wire.
	O. Install expansion fittings complete with bonding jumpers where conduits cross building expansion joints.
	P. Install smoke and fire stop fittings where conduits pass through fire rated walls and floors.  Restore original fire-resistance rating of assembly.
	Q. Install sealing and drainage fittings with sealing compound to provide a complete seal, as required for Class 1 locations.
	R. Maintain minimum of six inches clearance at flues and heat sources.
	S. Install conduits free from dents and bruises. Plug ends to prevent entry of dirt, debris, and moisture during installation.
	T. Cut ends of conduit square. Ream ends of field-cut conduit and remove burrs.
	U. Join conduit butt-tight in couplings.
	V. Ensure conduit is aligned in a neat, uniform manner.
	W. Holes drilled into NEMA Type 12 enclosures for conduit entry shall be tightly sealed using sealing locknuts to maintain the NEMA rating of the enclosure.
	X. Do not run conduit where the run would expose conduit to damage.
	Y. Do not run conduits on the floor.

	3.4 WIREWAY INSTALLATION
	A. Install wire way only where specifically indicate.
	B. Install wire way system in accordance with manufacturer’s installation instructions.
	C. Install wire way system free from dents and bruises
	D. Route wire way parallel or perpendicular to building lines.
	E. Maintain minimum of six inches clearance at flues and heat sources.
	F. Install wire way system with allowance for expansion and contraction at building expansion joints.
	G. Ensure wire way is aligned in a neat uniform manner.

	3.5 WIRE, CABLE AND CONECTOR INSTALLATION
	A. Install all conductors in raceways, including low voltage wiring, unless otherwise indicated on the drawings.  Keep AC power, AC control, DC control and DC instrumentation, data, and communication cable in separate raceways. Do not mix voltage leve...
	B. Install copper conductors.
	1. Install minimum #12 AWG conductors for AC power circuits and minimum #14 AWG conductors for AC control circuits.
	2. Install stranded conductors for all wiring, except solid #10 AWG and #12 AWG copper conductors may be used for lighting and convenience receptacle circuits.
	3. Install tray cable in cable trays. Use multi-conductor cable with ground for control circuits and three-conductor cable with ground for power circuits.
	a. Limit the number of cables in cable trays to 80 percent of the maximum allowable cable fill area specified in NFPA 70.

	4. Terminate the shield from all shielded cable to ground at one end only: Panel end. Do not terminate shield to ground at the field device.
	5. Factory bound multiple conductor bundle or multi-conductor cable may be used in place of individual conductors for conduit system.
	6. Install communication cable for computers or other equipment as recommended by the communication equipment manufacturer.
	7. Install metal-clad cable (MC) at contractors’ option, for runs concealed in walls and ceilings only. No exposed MC cable shall be permitted.

	C. Color code conductor insulation as follows:
	1. Control Circuits – Single conductor
	a. 24 Volt, DC
	1) Positive-Blue
	2) Negative-Blue with white spiral tracer
	3) Signal-Blue with red spiral tracer

	b. 120 Volt, AC
	1) Supply-Red
	2) Neutral-White
	3) Ground-Green


	2. Control Circuits – Multi-Conductor system
	a. 120 Volt, AC – Single conductors bound
	1) Multi-conductor system consisting of single insulated conductors, factory bound together to form a bundle. All red supply conductors with white for neutral and green for ground. Each conductor within a bundle shall be factory numbered every 12 inch...

	b. 120 Volt, AC – Tray Cable
	1) Multi-conductor system consisting of multiple insulated conductors, factory bound to form a cable. Multiple color supplies conductors with only one white for neutral and only one green for ground. Duplicated colors shall be distinguished with a dif...

	c. 24 Volt, DC – Cable
	1) Multi-conductor system consisting of multiple insulated conductors, factory bound to form a cable. Multiple color conductors. Duplicated colors shall be distinguished with a different factory printed number or a different colored tracer stripe. Ins...


	3. Power Circuits – Single conductor
	a. 240/120 Volt, Single Phase, 3 Wire System:
	1) Hot Phase A Black
	2) Hot Phase B Red
	3) Neutral White
	4) Switch Leg other than phase wire color.
	5) Ground Green

	b. 208/120 Volt, Three Phase, 4 Wire Wye System:
	1) Hot Phase A- Black
	2) Hot Phase B- Red
	3) Hot Phase C- Blue
	4) Neutral- White
	5) Switch Leg- other than phase wire color.
	6) Ground- Green

	c. 240/120 Volt, Three Phase, 4 Wire Delta System:
	1) Hot Phase A- Orange
	2) Hot Phase B- Black
	3) Hot Phase C- Blue
	4) Neutral- White
	5) Ground- Green

	d. 480/277 Volt, Three Phase, 4 Wire Wye System:
	1) Hot Phase A- Brown
	2) Hot Phase B- Orange
	3) Hot Phase C- Yellow
	4) Neutral- Gray
	5) Switch Leg- other than phase wire color.
	6) Ground- Green

	e. 480 Volt, Three Phase, 3 Wire System:
	1) Hot Phase A- Brown
	2) Hot Phase B- Orange
	3) Hot Phase C- Yellow
	4) Ground- Green


	4. Power Circuits – Multi-Conductor system
	a. 208, 240, 480, 600 Volt – Tray Cable
	1) Multi-conductor system consisting of multiple insulated conductors, factory bound to form a cable. All black conductors. Each conductor shall be distinguished with a different factory printed number. Insulated jacket encloses conductors.


	5. For all conductors, AC and DC, the insulation color and factory printed number, if applicable, shall be maintained throughout the entire length. Do not change color or number at termination points, terminal blocks, distribution blocks or splices.

	D. Install spare conductors as needed.
	E. Bundle spare conductors at each location with nylon ties.  Wrap the end of the bundle with electrical tape. Do not terminate any spares on empty terminal blocks.
	F. Clean raceways of dirt and debris and remove moisture prior to installation of conductors.  Do not install conductors in raceways until raceways have been fully installed and aligned.
	G. Make conductor length for parallel feeders identical.
	H. Keep conductors off ground and floor; wipe conductors clean as they are installed in raceways.
	I. Lace or clip groups of feeder conductors at distribution centers, and pull and junction boxes.
	J. Installation in Cable Trays:
	1. Contractor to utilize existing horizontal cable trays where applicable and install new tray at Contractor’s option for AC power and control, DC control, instrumentation, data, and communication cable. Install AC power and AC control in the same tra...
	2. Securely fasten cable to cross rungs with nylon ties at intervals not to exceed eight feet for horizontal tray runs, and four feet for vertical tray runs.
	3. Cable to be continuous. Splice cable only if a splice or tap is required as indicated on the drawings. Do not splice or tap within tray.
	a. Power cable may be spliced or tapped by connecting to terminal or distribution blocks within terminal or distribution boxes located at tray elevation or below. Make transition between tray cable and individual conductors at this location.
	b. Control cable may be spliced or tapped by connecting to terminal blocks within terminal or distribution boxes located within 10 feet of finished floor. Make transition between tray cable and individual conductors at this location.


	K. Installation in Conduit:
	1. Pull conductors together where more than one is being installed in a conduit.
	2. Use pulling means which cannot damage conductor or insulation.
	3. Use pulling lubricant for pulling wire and cable. Lubricant must not deteriorate the conductor or insulation.
	4. All AC power and control wires and low voltage DC cables to be continuous without splices unless a splice is required as indicated on the drawings. Splice or tap conductors only in accessible pull and junction boxes that are located within 10 feet ...
	5. Install AC power conductors, AC control conductors, DC control conductors and instrumentation, data, and communication cable in separate conduits. Do not mix voltage levels within the same conduit.

	L. Installation in Wire way:
	1. All AC power and control wires and low voltage DC cables to be continuous without splices unless a splice is required as indicated. Splice or tap conductors within wire way.
	2. Install AC power conductors, AC control conductors, DC control conductors and instrumentation, data, and communication cable in separate wire way.
	3. AC power and control conductors may only be run within the same wire way provided that a continuous full depth barrier strip is installed along the entire length, the insulation rating is the same and the power and control is functionally associated.

	M. Install splice and terminal connectors which have mechanical strength and insulation rating equivalent-or-better than conductor.
	1. Tape uninsulated connectors with electrical insulating tape to 150 percent of the insulation rating of conductor.

	N. Install split bolt mechanical connectors for copper conductor splices, #6 AWG and larger, or for multiple taps use terminal or distribution blocks.
	O. Install twist-on connectors for copper conductor splices, #8 AWG and smaller for five or fewer splices. Limit the number of conductors per twist-on connector to three. For more than five splices install terminal or distribution blocks for connector...

	3.6 BOX INSTALLATION
	A. Locate boxes to allow accessibility after completion of construction.
	B. Locate pull and junction boxes in office complex rooms, either above removable ceilings or in mechanical equipment rooms and as shown on drawings.
	C. Locate lighting outlet boxes above ceilings in office complex rooms.
	D. Mount outlet boxes flush in office complex rooms other than mechanical equipment rooms, unless otherwise indicated.
	E. Rigidly fasten boxes or solidly embed boxes in concrete.
	F. Securely anchor floor fittings to floor boxes. Where floor fittings are mounted on conduit floor stubs, provide independent anchorage to floor to prevent fitting movement.
	G. Size all junction and pull boxes in accordance with national state and local codes.
	H. Rigidly fasten boxes or solidly embed boxes in concrete or masonry as applicable
	I. Do not install round boxes where conduit must enter side of box.
	J. Install knockout closure to cap unused knockout holes where blanks have been removed.
	K. Support terminal and distribution boxes at cable tray from roof joist independent of cable tray supports.  Locate boxes to allow accessibility after completion of construction.

	3.7 WIRING DEVICE INSTALLATION
	A. Clean dirt and debris from electrical boxes and remove moisture prior to installing wiring devices.
	B. Mount switches vertically with bottom of box 48 inches above floors and platforms, unless otherwise indicated.
	C. Provide electrically continuous, tight grounding connections for wiring devices, unless otherwise indicated.
	D. Install interior plate covers on electrical and telephone/data receptacles, outlets, and wall switches.
	E. Install exterior plate covers on exterior wiring devices.

	3.8 ELECTRICAL IDENTIFICATION INSTALLATION
	A. Tag the jacket of control circuit multi-conductor tray cable and control, instrumentation, data, and communication cables at all termination points, terminal blocks, distribution blocks, and splices, including pull and junction box splices, using c...
	B. Tag individual control circuit conductors at all termination points, terminal blocks, distribution blocks, and splices, including pull and junction box splices, using wire and cable markers with identification numbers or names as designated on the ...
	C. Tag all black power circuit conductors from multi-conductor cable at all termination points, terminal blocks, distribution blocks, and splices, including pull and junction box splices, using colored tape consistent with the insulation color code fo...
	D. Identify spare conductors individually, at both ends, and at junction box splices with numbers between 1 and 999. Do not duplicate numbers. Label as: “Spare From ________ To ________.”  Fill in the blanks with the appropriate locations.
	E. Identify wire numbers on terminal block marking strips.  Use identification numbers.
	F. Identify control, disconnects, contactors, and panel boards with laminated plastic nameplates corresponding to designation of equipment.  Attach nameplates with rivets.  Coordinate designations Owner’s Project Manager.

	3.9 FIELD QUALITY CONTROL
	A. Upon completion of installation of electrical systems, perform testing as follows:
	1. Ensure all equipment connections, are torqued according to the manufacturer’s specifications prior to energizing.
	2. Perform Megger test of all feeders and branch circuits with over current protection at 100 Amps and larger.  Record all measurements and report all findings to the Owner’s Project Manager.  Conductors with test results below the minimum insulation ...

	B. Subsequent to tests and correction of malfunctions detected, energize circuitry and demonstrate functioning of electrical systems in accordance with requirements.  Demonstrate proper rotation of all motors.
	1. Correct motor rotation only at the motor terminal box.

	C. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.



	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. This section includes requirements and specifications pertaining to:
	1. Protection of existing trees, vegetation, landscaping, and site improvements not scheduled for clearing that might be damaged by construction activities.
	2. Trimming of existing trees and vegetation as recommended by arborist for protection during construction activities.
	3. Clearing and grubbing of stumps and vegetation; removal and disposal of debris, rubbish, designated trees, and site improvements.
	4. Topsoil stripping and stockpiling on-site.
	5. Topsoil stripping and removal from site.
	6. Temporary erosion control, siltation control, and dust control.
	7. Temporary protection of adjacent property, structures, benchmarks, and monuments.
	8. Temporary relocation of fencing and site improvements scheduled for reuse.
	9. Watering of trees and vegetation during construction activities.
	10. Removal and legal disposal of cleared materials.


	1.2 RELATED SECTIONS
	A. Section 024100 - Demolition

	1.3 QUALITY ASSURANCE
	A. Comply with governing codes and regulations.  Use experienced workers
	.

	1.4 DEFINITIONS
	A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.
	D. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.  Its appearance is generally friable, pervious, and black or a darker shade of brown, gr...
	E. Plant-Protection Zone:  Area surrounding individual trees, groups of trees, shrubs, or other vegetation to be protected during construction, and indicated on Drawings.
	F. Tree-Protection Zone:  Area surrounding individual trees or groups of trees to be protected during construction, and defined by a circle concentric with each tree with a radius 1.5 times the diameter of the drip line unless otherwise indicated.
	G. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants.

	1.5 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Do not commence site clearing operations until temporary erosion- and sedimentation-control and plant-protection measures are in place.
	C. The following practices are prohibited within protection zones:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Foot traffic.
	4. Erection of sheds or structures.
	5. Impoundment of water.
	6. Excavation or other digging unless otherwise indicated.
	7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	D. Do not direct vehicle or equipment exhaust towards protection zones.
	E. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.
	F. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist.


	PART 2 - PRODUCTS
	2.1 MATERIALS
	A. Tree protection, erosion control, siltation control, and dust control materials suitable for site conditions.


	PART 3 – EXECUTION
	3.1 PREPARATION/GENERAL
	A. Prevent damage to existing improvements indicated to remain, including improvements on and off site
	B. Protect existing trees and vegetation indicated to remain.
	C. Do not stockpile materials.
	D. Do not permit traffic within drip line of existing trees to remain.  Provide and maintain temporary guards to encircle trees or groups of trees to remain, whether or not irrigation system is removed or inoperable.
	E. Protect and maintain benchmarks and survey control points from disturbance during construction.

	3.2 CLEARING
	A. Strip topsoil to depths required.  Remove heavy growths before stripping.
	B. Completely remove all improvements including stumps and debris except for those indicated to remain.  Remove below grade improvements at least 12 inches below finish grade and to the extent necessary so as not to interfere with new construction. Us...
	C. Remove abandoned mechanical and electrical work as required. See Section 024100 – Demolition for additional requirements
	D. Prevent erosion and siltation of streets, catch basins and piping, according to the Illinois Urban Manual (Current Edition),.  Control windblown dust.  See Section 312513 - Erosion and Sedimentation Control for additional requirements
	E. Minimize production of dust due to clearing operations; do not use water if such use will result in ice, flooding, sedimentation of public waterways or storm sewers, or other pollution, according to the Illinois Urban Manual (Current Edition),

	3.3 EXISTING UTILITIES AND BUILT ELEMENTS
	A. Coordinate work with utility companies; notify before starting work and comply with their requirements; obtain required permits. Notify JULIE for area where Project is located before site clearing.
	B.  Protect existing utilities to remain in service, whether on or off-site.
	C. Do not disrupt public utilities without permit from authority having jurisdiction.
	D.  Protect existing structures and other elements that are not to be removed.
	E.  Fencing and other improvements scheduled for reuse shall be stored in a secure area and protected until reinstalled.

	F. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in place.
	1. Arrange with utility companies to shut off indicated utilities.

	G. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others, unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirement...
	1. Notify Owner not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Owner’s written permission.

	H. Removal of underground utilities is included in earthwork sections and in applicable fire suppression, plumbing, HVAC, electrical, communications, electronic safety and security, and utilities sections.
	3.4 VEGETATION
	A. Remove trees, shrubs, brush, and stumps in areas to be covered by building structure, paving, lawns, and planting beds.
	B. Do not begin clearing until vegetation to be relocated has been removed.
	C. Do not remove or damage vegetation beyond indicated limits:
	1. 10 feet each side of surface walkways, patios, surface parking, and utility lines less than 12 inches in diameter.
	2. 15 feet each side of roadway curbs and main utility trenches.
	3. 25 feet outside perimeter of pervious paving areas that must not be compacted by construction traffic.
	4. Exception:  Specific trees and vegetation indicated on drawings to be removed.
	5. Exception:  Selective thinning of undergrowth specified.

	D. Vegetation Removed:  Do not burn, bury, landfill, or leave on site, except as indicated. Use only hand methods for grubbing within protection zones.
	6. Chip, grind, crush, or shred vegetation for mulching, composting, or other purposes; preference should be given to on-site uses.
	7. Existing Stumps:  Treat as specified for other vegetation removed; remove stumps and roots to depth of 18 inches.
	8. Fill holes left by removal of stumps and roots, using suitable fill material, with top surface neat in appearance and smooth enough not to constitute a hazard to pedestrians.

	E.  Dead Wood:  Remove all dead trees (standing or down), limbs, and dry brush on entire site; treat as specified for vegetation removed.
	F.  Water vegetation as required to maintain health.  Cover temporarily exposed roots with wet burlap and backfill as soon as possible.  Coat cut plant surfaces with approved emulsified asphalt plant coating.
	G. Repair or replace vegetation which, has been damaged.  Remove heavy growths of grass before stripping.
	H. Restoration: Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches and compact each layer to a density equal to adjacent original ground.
	I. If vegetation outside removal limits or within specified protective fences is damaged or destroyed due to subsequent construction operations, replace at no cost to Owner.

	3.5 DISPOSAL AND BURNING
	B. Separate recyclable materials produced during site clearing from other non-recyclable materials.  Store without intermixing with other materials and transport recyclable materials to recycling facilities.  Do not interfere with other Project work.
	C. Open burning will not be permitted.
	END OF SECTION



	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. Provide stone riprap for slope protection over prepared subgrade.
	B. Provide mud/silt retaining systems.
	C. Provide erosion control matting.
	D. Stormwater monitoring.

	1.2 RELATED SECTIONS
	1.3 SUBMITTALS
	A. Product Data:  Submit manufacturer's product data and installation instructions for each material and product used, including:
	B. Types of stone and sizes.
	C. Types of fabrics and erosion control matting.
	D. Seeding
	E. Sodding
	F. Netting

	1.4 QUALITY ASSURANCE
	A. Comply with governing codes and regulations.  Provide products of acceptable manufacturers that have been in satisfactory use in similar service for three years.  Use experienced installers.  Deliver, handle, and store materials in accordance with ...
	B. Comply with all requirements of U.S. Environmental Protection Agency for erosion and sedimentation control, as specified for the National Pollutant Discharge Elimination System (NPDES), Phases I and II, under requirements for the most current Const...
	C. Also comply with all more stringent requirements of State of Illinois Erosion and Sedimentation Control Manual.
	D. Develop and follow an Erosion and Sedimentation Prevention Plan and submit periodic inspection reports.
	E. Do not begin clearing, grading, or other work involving disturbance of ground surface cover until applicable permits have been obtained; furnish all documentation required to obtain applicable permits.
	F. Erosion on Site:  Minimize wind, water, and vehicular erosion of soil on project site due to construction activities for this Project.
	G. Sedimentation of Waterways on Site:  Prevent sedimentation of waterways on the project site, including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary sewers.
	H. Discharge Monitoring:  Monitor discharges as required and where required.


	PART 2 - PRODUCTS
	2.1 MATERIALS
	A. Crushed stone bedding two feet thick, with filter fabric, and mechanically-placed one-foot-thick stone riprap.
	B. Retaining Wall Systems:  Modular retaining wall system by Keystone or Risi Stone.
	C. Erosion Control Matting: By Forestry Suppliers, Contech Engineered Solutions or locally approved DOT materials of the following:
	1. Nonwoven polyester geotextile.
	2. Polyvinyl chloride non-woven mat.
	3. Nylon geomatrix.

	D. Temporary Erosion Control Materials
	1. Silt Fence Fabric:  Polypropylene geotextile resistant to common soil chemicals, mildew, and insects; non-biodegradable; in longest lengths possible; fabric including seams with the following minimum average roll lengths:
	a. Average Opening Size:  30 U.S. Std. Sieve (0.600 mm) maximum when tested in accordance with ASTM D 4751.
	b. Permittivity:  0.05 sec^-1 minimum when tested in accordance with ASTM D 4491.
	c. Ultraviolet Resistance:  Retaining at least 70 percent of tensile strength when tested in accordance with ASTM D 4355 after 500 hours’ exposure.
	d. Tensile Strength:  100 lb-f (450 N) minimum in cross-machine direction and 124 lb-f (550 N) minimum in machine direction; when tested in accordance with ASTM D 4632.
	e. Elongation:  15 to 30 percent, when tested in accordance with ASTM D 4632.
	f. Tear Strength:  55 lb-f (245 N) minimum when tested in accordance with ASTM D 4533.
	g. Color:  Manufacturers’ standard, with embedment and fastener lines preprinted.




	PART 3 - EXECUTION
	3.1 INSTALLATION
	A.  Install materials and systems in accordance with manufacturers’ instructions and approved submittals.  Install materials and systems in proper relation with adjacent construction.  Coordinate with work of other sections.
	B.  Land disturbance activity shall not commence until the Land Disturbance Permit has been obtained by the Owner, provided that a permit is required for the project.
	C. Minimum procedures for grassing are:
	1. Scarify slopes to a depth of not less than 6" and remove large clods, rock, stumps, roots larger than 1/2" in diameter and debris.
	2. Sow seed within 24 hours after the ground is scarified with either mechanical seed drills or rotary hand seeders.
	3.  Apply mulch loosely and to a thickness of between 3/4" and 1-1/2".
	4.  Apply netting over mulched areas of sloped surfaces.
	5. Roll and water seeded areas in a manner which will encourage sprouting of seeds and growing of grass. Reseed areas which exhibit un-satisfactory growth. Backfill and seed eroded areas.

	D. Install and maintain silt fencing, silt dams, traps, barriers and appurtenances as shown on the approved descriptions and working drawings. Hay bales which deteriorate and filter stone which is dislodged shall be replaced.
	E. Should any of the temporary erosion and sediment control measures employed fail to produce results which comply with the requirements of the State, immediately take whatever steps are necessary to correct the deficiency.


	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. This section includes requirements for excavation, trenching, filter fabric, back-filling, filling, compaction and grading.

	1.2 RELATED SECTIONS
	A. Section 260500 – Common Work Results for Electrical Systems

	1.3 REFERENCE STANDARDS
	A. AASHTO M147 – Standard Specifications for Materials for Aggregate and Soil Aggregate Sub-base, Base and Surface Courses; current edition.
	B. AASHTO T 180 – Standard Specification for Moisture-Density Relations of Soils Using a 4.54 kg (10-lb) Rammer and a 457 mm (18 in.) Drop; American Association of State Highway and Transportation Officials; current edition.
	C. ASTM C 33 – Standard Specifications for Concrete Aggregates; current edition.
	D. ASTM C 136 – Standard Test Method for Sieve Analysis of Fine & Coarse Aggregates; current edition.
	E. ASTM D 26 – Standard Specifications for Tensile Testing Machine for Textiles; current edition.
	F. ASTM D 1557 – Standard Test Methods for Laboratory Compaction characteristics of Soil Using Modified Effort (56,000 Ft – bf/ft3); current edition.
	G. ASTM D 1777 – Standard Test Methods for Thickness of Textile Materials; current edition.
	H. ASTM D 2487 – Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System); current edition.
	I. ASTM D 2922 – Standard Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth); current edition.
	J. ASTM D 2940 – Standard Specifications for Graded Aggregate Materials for Bases or Subbases for Highway or Airport; current edition.
	K. ASTM D 3776 –Standard Test Methods for Mas Per Unit Area (Weight) of Fabrics; current edition.
	L. ASTM D 4254 – Standard Test Methods for Minimum Index Density and Unit Weight of Soils and Calculations for Relative Density; current edition.
	M. ASTM D 4318 - Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils; current edition.

	1.4 UNIT PRICE FOR UNSUITABLE SOIL MATERIALS
	1. The Owner’s Project Manager exclusively shall make the determination of unsuitable soil materials.
	2. Excavation, replacement and disposal of unsuitable soil materials, if any, shall be considered additional work to that indicated on the Drawings, specified, or reasonably inferred by the Contract Documents and, by appropriate change order, be charg...
	3. Measurement of the quantity of unsuitable soil materials shall be accurately made by Contractor and verified by the Owner’s Project Manager.
	4. The quantity of unsuitable soil materials excavated, replaced and disposed of shall, for payment purposes, be the actual volume of the excavation, calculated from grades determined before and after the work at the excavation area.
	5. Excavation required by the Contract Documents and excavation, replacement or disposal of soil materials required because of Contractor's failure to comply with the Contract Documents shall not be compensated as unsuitable soil materials.

	1.5 PROJECT CONDITIONS
	A. Locate existing underground utilities in areas of work.  If utilities are to remain in place, provide adequate means of protection during earthwork operations.  Do not use explosives.

	1.6 MAINTENANCE/OPERATION
	A. Do not allow water to accumulate in excavations or graded areas.
	B. Protect graded areas from traffic and erosion.  Repair and reestablish grades in settled, eroded, and rutted areas.
	C. Where completed compacted areas are disturbed by subsequent construction operations or adverse weather, remove and replace or scarify soil materials, reshape, and re-compact to specified density prior to further construction.


	PART 2 – PRODUCTS
	2.1 BACKFILL AND FILL MATERIALS
	A. Unless other materials are specifically indicated for backfilling and filling, use soil materials excavated from site or Common Fill Materials specified herein.
	B. Untreated aggregate base material (Meet ASTM D 2940)
	C. Select Fill Under Interior Floor Slabs-On-Grade: Washed, evenly graded mixture of crushed stone, or crushed or uncrushed gravel, with 100 percent passing a 1-1/2 inch sieve and not more than five percent passing a No. 4 sieve.
	D. Sand Backfill: Natural river or bank sand; free of silt, clay, loam, friable or soluble materials, and organic matter.
	E. Sand - Fill Type:  Natural river or bank sand; washed; free of silt, clay, loam, friable or soluble materials, and organic matter.
	1. Grade in accordance with ASTM D 2487 Group Symbol SW.
	2. Graded in accordance with ASTM C 136; within the following limits:

	F. Pea Gravel Backfill: Naturally rounded stone, 1/8 inch minimum to 3/4 inch maximum size; free of clay, shale and organic matter.
	1. Grade in accordance with ASTM D 2487 Group Symbol GM.
	2. Graded in accordance with ASTM C 136, within the following limits:

	G. Stone Crushings for Fiberglass Underground Fuel Tanks and Piping: Free flowing crushed stone; 1/8 inch minimum size to 1/2 inch maximum size; washed, free of clay, shale and organic matter; complying with ASTM C 33, paragraph 9.1 requirements, exce...
	H. Crushed Stone for Underdrains and Under Manhole: Washed natural stone; crushed or uncrushed; 3/4 inch minimum to one inch maximum size; free of clay, shale, sand, debris and organic matter.
	I. Rip Rap: Washed natural stone; crushed or uncrushed; with 100% passing a 12 inch sieve, 30% to 50% passing a six inch sieve, and 0% passing a three inch sieve; free of clay, shale, sand, debris and organic matter.
	1. Render all backfill and fill materials free of rock or gravel larger than two inches in any dimension, debris, waste, frozen parts, vegetation and other deleterious matter.

	J. Granular Fill – in accordance with AASHTO M147, with a liquid limit of not more than 25 and a plasticity index of not more than 5 in accordance with ASTM D 4318.
	K. Topsoil - Fill Type:  Topsoil excavated on-site.
	1. Free of roots, rocks larger than 1/2 inch, subsoil, debris, large weeds and foreign matter.
	2. Conforming to ASTM D2487 Group Symbol OH.


	2.2 FILTER FABRIC
	A. Filter fabric shall be of nonwoven needle punched construction composed of polypropylene, polyethylene or polyamide fibers.  The fabric should free of any chemical treatment or coating, allow the passage of water and be inert to chemicals commonly ...
	B. Acceptable Manufacturers
	1.  US Fabrics Inc. 800-518-2290
	2. Tencati/Mirafi 706-693-4000
	3. IDOT Specification

	C. Products:
	1. Filter Fabric (for underdrains and other drainage use) shall be a non-woven pervious geotextile fabric that meets the following requirements:
	a. Weight (ASTM D 3776):  4.5 ounces per square yard.
	b. Thickness (ASTM D 1777):  60 mils.
	c. Grab Tensile Strength (ASTM D 76):  120 pounds.
	d. Grab Elongation (ASTM D 76):  55%.
	e. Flow Rate (CFMC-GET-2):  285 gallons per minute per square foot.




	PART 3 - EXECUTION
	3.1 GENERAL
	A. The elevations shown on the Drawings as existing are taken from the best existing data and are intended to give reasonable, accurate information about the existing elevations. They may not be exact, and the Contractor must satisfy himself as to the...
	B. Earthwork operations shall be performed in a safe and proper manner with appropriate precautions being taken against all hazards.
	C. All excavated and filled areas for structures, trenches, fills, topsoil areas, embankments and channels shall be maintained by the Contractor in good condition at all times until final acceptance by the Owner.  All damage caused by erosion or other...
	D. The Contractor shall control grading in a manner to prevent water running into excavations.  Obstruction of surface drainage shall be avoided and means shall be provided whereby storm water can be uninterrupted in existing gutters, other surface dr...
	E. Tests for compaction and density shall be conducted by an independent testing laboratory selected by the Owner’s Project Manager.  Costs of compaction tests performed by an independent testing laboratory shall be paid for by the Owner.  The Contrac...
	F. All earthwork operations shall comply with the requirements of OSHA Construction Standards, Part 1926, Subpart P, Excavations, Trenching, and Shoring, and Subpart O, Motor Vehicles, Mechanized Equipment, and Marine Operations, and shall be conducte...
	G. It is understood and agreed that the Contractor has made a thorough investigation of the surface and subsurface conditions of the site and any special construction problems which might arise as a result of nearby watercourses and floodplains, parti...

	3.2 PREPARATION
	A. The Contractor shall protect structures, utilities, sidewalks, pavements and other facilities from damage caused by settlement, lateral movement, undermining, washout and other hazards created by earthwork operations.
	B. The Contractor shall protect subgrades and foundation soils against freezing temperatures or frost and provide protective insulating materials as necessary.
	C. The Contractor shall provide erosion control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.

	3.3 EXCAVATION
	A. Excavate site materials to establish required elevations.
	B. Excavate trenches for piping and conduit to the uniform width required for six to nine inches clearance on both sides of pipe or conduit, except where additional width is required for proper installation of joints, fittings, valves and other work, ...
	C. Carry depth of trenches for piping to establish indicated flow lines and invert elevations.
	D. Excavate for electrical conduit so that top of conduit will not be less than NEC standard vertical distance below finished grade.
	E. Trim bottoms of excavations to leave solid base to receive other work.  Keep excavation bottoms clean and clear of loose materials.
	F. Protect excavation bottoms against freezing when atmospheric temperature is less than 35 F.
	G. Correct unauthorized excavation in a manner acceptable to Owner’s Project Manager, at no cost to Owner.

	3.4 FILTER FABRIC INSTALLATION
	A. Line excavations with filter fabric where indicated on drawings.
	B. Overlap adjoining fabric panels at least 18 inches.

	3.5 BACKFILLING AND FILLING
	A. Place specified backfill and fill materials in layers to establish required elevations.
	B. Do not place backfill or fill materials on surfaces that are muddy, frozen, or contain frost or ice.
	C. Remove rock or gravel larger than two inches in any dimension, debris, waste, obstructions, and deleterious matter from ground surface prior to placement of fills.
	D. Plow, strip, or break-up sloped surfaces steeper than one vertical to four horizontal (1V:4H) so that fill materials will bond with existing surface.
	E. When existing ground surface has a density less than that specified herein under "Compaction", break up ground surface, pulverize, moisture-condition to optimum moisture content, and compact to specified depth and percentage of maximum density or r...
	F. Place backfill and fill materials in layers not more than eight inches in loose depth for material compacted by heavy compaction equipment, and not more than four inches in loose depth for material compacted by hand-operated tampers.
	G. Place backfill and fill materials uniformly around structures, materials and equipment to approximately same elevation in each lift.
	H. Completely fill and compact under piping and conduit.  Shape fill to fit bottom 90 degrees of cylinder.  Support piping and conduit during placement and compaction of bedding fill.
	I. Moisten or aerate each layer of backfill or fill prior to compaction as necessary to provide optimum moisture content.  Compact each layer to specified percentage of maximum density or relative density.
	J. Granular Fill:  Place and compact materials in equal continuous layers not exceeding six inches compacted depth.
	K. Soil Fill:  Place and compact material in equal continuous layers not exceeding eight inches compacted depth.
	L. Compaction Density Unless Otherwise Specified or Indicated:
	1. Under paving, slabs-on-grade, and similar construction:  97% of maximum dry density.
	2. At other locations:  95% of maximum dry density.


	3.6 COMPACTION
	A. Compact soil to not less than the following percentages of maximum density for soils which exhibit a well-defined moisture density relationship (cohesive soils) determined in accordance with ASTM D 1557; method and not less than the following perce...
	1. Under Buildings (including future) and Paving Areas: Compact existing ground surface and each layer of backfill or fill material to 95 percent maximum density. Contractor to compact layers in no greater than 8” lifts.
	2. Other Areas: Compact existing ground surface and each layer of backfill or fill material to 90 percent maximum density. Contractor to compact layers in no greater than 8” lifts.

	B. Where soil materials must be moisture conditioned before compaction, uniformly apply water to surface.  Prevent free water from appearing on surface of soil materials during or subsequent to compaction operations.
	C. Remove and replace, or scarify and air dry, soil material that is too wet to permit compaction to specified density.
	D. Compact soil materials around piping and conduit with hand-operated tampers.
	E. Coordinate with Section 260500 – Common Work Results for Electrical Systems, burial requirement minimum 1'-6" below finish grade for conduit.
	F. Do not allow heavy vehicles, equipment or machinery to operate directly over piping and conduit until a minimum of 18 inches of backfill has been placed and compacted.

	3.7 PROOF ROLLING
	A. Proof roll site after the top 12 inches of the sub-grade have been shaped and compacted to specifications.  Sub-grade should be at or near optimum moisture content.
	B. For soil type(s) A-3, A-4, A-6, and A-7, use 35 ton roller with a tire pressure of 120 psi.   For granular soils or soil, rock, and granular mixtures, use 50 ton roller with 150 psi tire pressure.
	C. The sub-grade area where the proof rolling has taken place is considered “Failed” based on the following:
	1. New Construction
	a. Permanent rutting in excess of 1 inch.
	b. Elastic (rebound) movement or rutting is in excess of one inch with substantial cracking or sustainable lateral movement.

	2. Reconstruction
	a. Permanent rutting in excess of ½ inch.
	b. Elastic (rebound) movement is in excess of ½ inch with substantial cracking or sustainable lateral movement.


	D. Soil excavated as a result of proof rolling shall be considered “Unsuitable” as determined by the Owner’s Project Manager and is to be excavated, replaced and disposed off-site, if Owner’s Project Manager so directs.

	3.8 GRADING
	A. Grade site to establish required elevations.

	3.9 MOISTURE CONTROL
	A. The site shall be kept free of surface water at all times.  The Contractor shall install drainage ditches and dikes and shall perform all pumping and other work necessary to divert or remove rainfall and other accumulations of surface water from th...
	B. Where groundwater is encountered, the Contractor shall make the effort necessary to secure a dry excavation.  In sandy and in other suitable type soils, dewatering shall be done by well pointing.  If, in the opinion of the Owner’s Project Manager, ...

	3.10 UNSUITABLE SOIL MATERIALS
	A. Excavate, replace and dispose of site soil materials determined to be unsuitable by Owner’s Project Manager, if Owner’s Project Manager so directs.
	B. Replace unsuitable soil materials with Common Fill Materials specified and backfill, compact and grade the replacement materials as specified herein.
	C. Dispose of unsuitable soil materials off site.

	3.11 TOLERANCES
	A. Perform earthwork operations to establish required elevations and dimensions within the following tolerances, except that no tolerance will be permitted that would allow a lesser size than indicated for footings and foundations or a lesser thicknes...
	1. Under Buildings and Paving Areas: Plus or minus 1/2 inch.
	2. Other Areas: Plus or minus 1 inch.


	3.12 FIELD QUALITY CONTROL
	A.  Owner will furnish testing and inspection services during earthwork operations.  Such services will include general inspections of earthwork operations, testing of fill materials and compaction, and inspection of excavations to such extent as dete...

	3.13 REMOVAL
	A. Remove excess excavated material, rock and gravel, debris, waste, vegetation and deleterious matter from earthwork operations and dispose of off-site.


	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Roadways.
	2. Parking lots.
	3. Curbs and gutters.
	4. Sidewalks.

	B. Related Requirements:
	1. Section 312000 "Earth Moving" for subgrade preparation, fill material, and aggregate subbase and base courses.
	2. Section 321216 "Asphalt Paving" for hot-mix asphalt paving.


	1.2 SUBMITTALS
	A. Portland Cement Concrete (PCC) mix designs.
	B. Quality Control Plan in accordance with IDOT Check Sheet #23 Recurring Special Provision for Quality Control/Quality Assurance of Concrete Mixtures.
	C. Material Certificates:
	1. Aggregates.
	3. Concrete Admixtures


	1.3 QUALITY ASSURANCE
	D. Comply with materials, workmanship, and other applicable requirements of Section 420 of the IDOT Standard Specifications.


	PART 2 -  PRODUCTS
	2.1 PORTLAND CEMENT CONRETE
	A. In accordance with Article 1020 of the IDOT Standard Specifications.

	2.2 STEEL REINFORCEMENT
	A. Reinforcement Bars and Welded Wire Reinforcement:  In accordance with Article 1006.10 of the IDOT Standard Specifications.
	B. Dowel Bars and Dowel Bar Assembly:  In accordance with Article 1006.11 of the IDOT Standard Specifications.

	2.3 CONCRETE MATERIALS
	A. Cementitious Materials: Use the following cementitious materials, of same type, brand, and source throughout Project:
	1. Portland Cement: In accordance with Article 1001 of the IDOT Standard Specifications.
	2. Finely Divided Minerals:  In accordance with Article 1010 of the IDOT Standard Specifications.

	B. Coarse Aggregates:  In accordance with Article 1004 of the IDOT Standard Specifications.
	C. Fine Aggregates:  In accordance with Article 1003 of the IDOT Standard Specifications.
	D. Concrete Admixtures:  In accordance with Article 1021 of the IDOT Standard Specifications.
	E. Water:  In accordance with Article 1002 of the IDOT Standard Specifications.

	2.4 CONCRETE CURING MATERIALS
	A. In accordance with Article 1022 of the IDOT Standard Specifications.

	2.5 RELATED MATERIALS
	B. Joint Fillers: Hot-poured joint sealer in accordance with Article 1050.02 of the IDOT Standard Specifications.

	2.6 CONCRETE MIXTURES
	A. In accordance with Article 1020 of the IDOT Standard Specifications and complying with the following requirements:
	1. Curbs and Gutters, Sidewalks, and Miscellaneous Concrete:  Class SI Concrete.
	2. PCC Pavements and Parking Lots:  Class PV Concrete.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Proof-roll prepared aggregate base course to identify unsuitable materials and areas of excess yielding.

	3.2 PREPARATION
	B. Remove loose material from compacted aggregate base course surface immediately before placing concrete.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, grades, and elevations. Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.
	C. Comply with requirements of Article 420.06 of the IDOT Standard Specifications.

	3.4 STEEL REINFORCEMENT INSTALLATION
	A. Comply with applicable requirements in Article 420 of the IDOT Standard Specifications.

	3.5 JOINTS
	A. Construct longitudinal sawed joints, longitudinal construction joints, transverse contraction joints, and transverse expansion joints in accordance with Article 420.05 of the IDOT Standard Specifications and installed as indicated within the Contra...
	B. Joint spacing shall be no larger than 12 feet by 12 feet within the fuel island pavement.

	3.6 CONCRETE PLACEMENT
	A. Concrete placement shall be in accordance with Article 420.07 of the IDOT Standard Specifications.

	3.7 FINISHING
	A. General: Concrete finishing shall be in accordance with Article 420.09 of the IDOT Standard Specifications. Do not add water to concrete surfaces during finishing operations.
	1. Final finish shall be Type B in accordance with Article 420.09(e)(2) of the IDOT Standard Specifications.


	3.8 CONCRETE PROTECTION AND CURING
	B. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	1. Concrete curing shall be in accordance with Articles 1020.13 and 1022 of the IDOT Standard Specifications.


	3.9 REPAIR AND PROTECTION
	A. Remove and replace concrete paving that is broken, damaged, or defective or that does not comply with requirements in this Section. Remove work in complete sections from joint to joint unless otherwise approved by Owner.
	B. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after placement (or until full compressive strength is achieved). When construction traffic is permitted, maintain paving as clean as possible by removing surface...
	C. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep paving not more than two days before date scheduled for Substantial Completion inspections.

	3.10 FIELD QUALITY CONTROL
	D. All Quality Control is to be the responsibility of the Contractor and shall be in accordance with IDOT Check Sheet #23 Recurring Special Provision for Quality Control/Quality Assurance of Concrete Mixtures.


	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Hot-mix asphalt paving.

	B. Related Requirements:
	1. Section 312000 "Earth Moving" for subgrade preparation, fill material, and aggregate subbase and base courses.
	2. Section 321313 "Concrete Paving" for concrete pavement and for separate concrete curbs, gutters, and sidewalks.


	1.2 SUBMITTALS
	A. Hot-Mix Asphalt (HMA) mix designs.
	B. HMA Paving Quality Control Plan in accordance with Article 1030.06 of the IDOT Standard Specifications.
	C. Material Certificates:
	1. Aggregates.
	3. Tack coat.


	1.3 QUALITY ASSURANCE
	A. Comply with materials, workmanship, and other applicable requirements of Section 406 of the IDOT Standard Specifications.


	PART 2 - PRODUCTS
	2.1 AGGREGATES
	A. Coarse Aggregate: In accordance with Article 1004.03 of the IDOT Standard Specifications.
	B. Fine Aggregate:  In accordance with Article 1003.03 of the IDOT Standard Specifications.
	C. Mineral Filler:  In accordance with Article 1011 of the IDOT Standard Specifications.

	2.2 ASPHALT MATERIALS
	A. Asphalt Binder: PG 64-22 asphalt binder in accordance with Article 1032 of the IDOT Standard Specifications.
	B. Tack Coat: SS-1 in accordance with Article 1032 of the IDOT Standard Specifications.

	2.3 MIXES
	A. Hot-Mix Asphalt: In accordance with Article 1030 of the IDOT Standard Specifications and complying with the following requirements:
	1. Provide mixes with a history of satisfactory performance in geographical area where Project is located.
	2. Binder Course:  IL-19.0, N50
	3. Surface Course:  IL-9.5, N50, Mix ‘D’



	PART 3 - EXECUTION
	3.1 SURFACE PREPARATION
	A. Ensure that prepared subgrade is ready to receive paving. Immediately before placing hot-mix asphalt, remove loose and deleterious material from substrate surfaces.
	B. Tack Coat: Applied in accordance with Article 406.05 of the IDOT Standard Specifications.
	1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings. Remove spillages and clean affected surfaces.


	3.2 HOT-MIX ASPHALT PLACEMENT
	A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place asphalt mix by hand in areas inaccessible to equipment in a manner that prevents segregation of mix. Place each course to required grade, cross section, and ...
	1. Place hot-mix asphalt binder course and surface course to thicknesses indicated. Minimum lift thicknesses in accordance with Article 406.06 of the IDOT Standard Specifications.
	2. Place hot-mix asphalt surface course in single lift.
	3. Spread mix at a minimum temperature of 250 deg F.
	4. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in asphalt-paving mat.

	B. Promptly correct surface irregularities in paving course behind paver. Use suitable hand tools to remove excess material forming high spots. Fill depressions with hot-mix asphalt to prevent segregation of mix; use suitable hand tools to smooth surf...

	3.3 JOINTS
	A. Construct joints to ensure a continuous bond between adjoining paving sections. Construct joints free of depressions, with same texture and smoothness as other sections of hot-mix asphalt course. All joints to be in accordance with Article 406.06 o...
	1. Clean contact surfaces and apply tack coat to joints.
	2. Offset longitudinal joints, in successive courses, a minimum of 6 inches.
	3. Offset transverse joints, in successive courses, a minimum of 24 inches.


	3.4 COMPACTION
	A. General: Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive displacement. Compact hot-mix paving with hot hand tampers or with vibratory-plate compactors in areas inaccessible to rollers.
	1. Compaction to be in compliance with Article 406.07 of the IDOT Standard Specifications.

	B. Protection: After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.
	C. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

	3.5 FIELD QUALITY CONTROL
	A. All Quality Control is to be the responsibility of the Contractor and shall be in accordance with QC/QA method in Article 1030.09 of the IDOT Standard Specifications.


	PART 1 - GENERAL
	1.1 SECTION INCLUDES
	A. This section includes requirements and specifications for the following:
	1. Installation of underground fuel storage tank(s) (UST) and piping sumps.
	2. Installation of piping, flexible connectors and connector jackets, pumps, dispensers, accessories, manholes, automatic overfill prevention system, observation wells, and all other component parts reasonably incidental to providing a complete fuel d...
	3. Installation of underground tank monitoring system.

	B. Excavation, trenching, backfilling and compaction for fuel storage tanks and piping: Refer to Division 313000 – Earthwork.
	1. Fuel storage tank inserts and anchorages to be embedded in concrete.


	1.2 RELATED SECTIONS
	A. Section 017000 – Executing Requirements
	B. Section 313000 – Earthwork

	1.3 SUBMITTALS
	A. Product Data:  Submit manufacturer’s product data and installation instructions for the following items:
	1. Tanks and turbine enclosures.
	2. Piping and/or transition sumps.
	3. Primary and secondary containment piping.
	4. Flexible connectors and connector jackets when required at vent risers.
	5. Pumps and accessories.
	6. Dispensers and accessories.
	7. Tank accessories.
	8. Manholes.
	9. Automatic overfill prevention system.
	10. Observation wells.
	11. Manufacturer’s testing and installation data.
	12. Island forms.
	13. Installer Certificate of Training from tank manufacturer.
	14. Monitoring system and related components.

	B. Manufacturer’s Certification:  Submit Certification of Installation on form included at end of this Section, signed and countersigned by Contractor and Fuel Facility Installer.

	1.4 QUALITY ASSURANCE
	A. Perform work with installer specializing in underground storage tank installations with a minimum of five years successful experience, approved in underground storage tank installation by tank manufacturer.
	B. Schedule a pre-installation conference with all subcontractors; include Installer's on-site Foreman. Coordinate with OWNER’S Project Manager.
	C. Licensed or Certified Contractors must be used. Contractors who perform tank work are required to have a certification from the International Fire Code Institute (IFCI). Contractors are required to carry proof of certification on site.

	1.5 REFERENCE STANDARDS
	A. API 1615 – Installation of Underground Petroleum Storage Systems; current edition.
	B. ASTM D 1785 – Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120; current edition. (for monitoring wells where required)
	C. ASTM F 480 – Standard Specification for Thermoplastic Well Casing Pipe and Couplings Made in Standard Dimension Rations, Schedule 40 and Schedule 80; current edition.
	D. California Air Resources Board (CARB)
	E. CFR 40 Part 60 – Standards of Performance for New Stationary Sources; current edition.
	F. International Fire Code Institute (IFCI); current edition.
	G. NFPA 30 – Flammable and Combustible Liquids Code; current edition.
	H. NFPA 30A – Code for Motor Fuel Dispensing Facilities and Repair Garages; current edition
	I. Petroleum Equipment Institute (PEI)
	1. PEI RP100 – Installation of Underground Liquid Storage Systems; current edition.
	2. PEI RP300 – Installation and Testing of Vapor Recovery Systems at Vehicle Fueling Site; current edition.


	1.6 WARRANTY
	A. Provide warranty in accordance with General Conditions and Section 017000 – Execution and Closeout Requirements.
	B. Guarantee tanks against cracking, breakup, and collapse for 30 years from date of installation.

	1.7 MAINTENANCE/OPERATION
	A. Deliver three copies of calibration chart and one dipstick, calibrated in 1/8 inch increments, for each size of UST to OWNER’S Project Manager.
	B. Deliver one plug and one extractor wrench to OWNER’S Project Manager.

	1.8 PERMITTING OF TANKS
	A. Contractor shall obtain all permits from local environmental jurisdiction, including local and state fire marshal prior to installation of tank as required by local and state code. Fuel design engineer to provide stamped plans as required.


	PART 2 - PRODUCTS
	2.1 GENERAL:
	A. The Contractor will furnish all specified items as listed in the drawings and specifications. Contractor will furnish appurtenant accessories not listed in the drawings and specifications as required to complete the entire installation.
	B. The Contractor will install all equipment furnished by Owner identified in the specifications.
	C. The Contractor will contact local agency with environmental jurisdiction and Fire Marshal prior to installation of tank as required by local code.
	D. All secondary containment systems shall pass a post-installation test, which meets the approval of the local agencies with jurisdiction.
	E. Contractor shall certify that the installation of the tanks and piping meets the following conditions below:
	1. The installer has been adequately trained as evidenced by a certificate of training issued by the tank and piping manufacturers.
	2. The installer has been certified or licensed by the Contractors State License Board.
	3. The underground storage tank, any primary piping and any secondary containment, was installed according to applicable voluntary consensus standards and any manufacturer’s written installation instructions.
	4. All work listed in the manufacturer’s installation checklist has been completed.
	5. The installation has been inspected and approved by the local and/or state agencies, or, if required by the local agencies, inspected and certified by a registered professional engineer who has education in and experience with underground storage t...


	2.2 ACCEPTABLE MANUFACTURERS
	A. Acceptable Tank and Turbine Enclosure Manufacturers:  Containment Solutions Inc. or Xerxes Corporation.
	B. Acceptable Piping and Transition Sump Manufacturer: S. Bravo System, Inc. or OPW Fueling Components.
	C. Acceptable Piping Manufacturers: NOV Fiberglass Systems; Red Thread IIA or Dualoy L/LCX, or Omega Flex, Inc.: DoubleTrac.
	D. Acceptable Flexible Connector Manufacturers: Hosemaster, Omega Flex, Inc., Flex-ing by Franklin Fueling Systems, OPW Fueling Components.
	E. Acceptable Submersible Pumps and Leak Detector Manufacturers: Red Jacket Pumps (Veeder Root), FE Petro, or Vaporless Manufacturing, Inc. (leak detector only).
	F. Acceptable Diesel Dispenser Manufacturers: Gasboy International, Inc. or Wayne Fueling Systems LLC.
	G. Acceptable Gasoline Dispenser Manufacturers:  Gasboy International, Inc. or Wayne Fueling Systems LLC.
	H. Acceptable Dispensing Hose Manufacturers: Continental Contitech USA, IRPCO, or Franklin Fueling Systems
	I. Acceptable Nozzle Manufacturers: OPW Fueling Components or Husky Corporation.
	J. Acceptable Diesel and Gasoline Filter Manufacturer: Central Illinois Mfg. Co. (Cim-Tek).
	K. Acceptable Hose Swivel Manufacturer:  OPW Fueling Components.
	L. Acceptable Breakaway Coupling Manufacturers: OPW Fueling Components or Franklin Fueling Systems.
	M. Acceptable Safety Shut-Off Valve Manufacturers: OPW Fueling Components or Franklin Fueling Systems.
	N. Acceptable Dispenser Containment System Manufacturers: S. Bravo System, Inc. (under dispenser containment and new installation entry fittings only), Icon Containment Solutions (for repair entry boots only).
	O. Acceptable Hose Retractor Manufacturer: Universal Valve Company, OPW Fueling Components, or Franklin Fueling.
	P. Acceptable Island Form Manufacturers: OPW Fueling Components or Riverside Steel Inc.
	Q. Acceptable Tank Accessories Manufacturers: OPW Fueling Components, Universal Valve Co. Inc. (observation well cap only), EMCO Wheaton Retail (EVR fill adapter only).
	R. Acceptable Manholes Manufacturers: OPW Fueling Components, Franklin Fueling Systems (turbine enclosure manhole only).
	S. Acceptable Automatic Overfill Prevention System Manufacturers: OPW Fueling Components or EMCO Wheaton Retail.
	T. Monitoring System & Related Components Manufacturer:  Veeder-Root.
	U. Acceptable Observation Well Manufacturers: Atlantic Screen & MFG, Inc., Environmental Well Products Co., Mono Flex Co. Inc., or National Well Supplies Company Inc. Install only where required by local code.
	V. Acceptable Fuel System Control Console: PKM Panel Systems.
	W. Acceptable Diesel Exhaust Fluid Storage Manufacturer:  Blue1USA (if providing a stand-alone DEF station)

	2.3 UNDERGROUND STORAGE TANKS AND TURBINE ENCLOSURES
	A. Fiberglass Tanks and Turbine Enclosures:
	1. Tanks: UL listed and labeled; in compliance with applicable requirements of NFPA 30; cylindrical; double wall with watertight turbine enclosure and sump float switch; three 4-inch National Pipe Thread (NPT) fittings located in manway cover, three 4...
	2. Hold Down Straps: Fiberglass reinforced plastic straps, quantity and location as recommended by tank manufacturer; furnished by tank manufacturer.
	3. Manways: 22 inch I.D., UL listed gaskets, bolts, and covers.
	4. Turbine Enclosure: Flat-sided collection sump designed to contain submersible pump and collect leaks from double wall product supply piping; mounted to containment collar to allow for access to tank interior; and FRP coupling kit for piping penetra...
	5. Sensors: Compatible with Veeder-Root TLS-450Plus UST monitoring system.


	2.4 PIPING and TRANSITION SUMPS
	A. Piping Sumps (For replacement of turbine enclosures only): octagon shape, with snap-lock lid and vertical o-ring seals to make water-tight. 30-year warranty, slurry pour channel to join two-piece containment sump, fuel compatible resin, corrosion r...
	1. Single wall fiberglass piping sump Bravo B423-XX-S-01, collar-mounted, or Bravo B483-XX-S-01, tall collar, mounted by tank manufacturer.
	2. Double wall fiberglass piping sump Bravo B423-XX-D-01, collar mounted, or Bravo B483-XX-D-01, tall collar, mounted by tank manufacturer

	B. Transition Sumps
	1. Flat-sided fiberglass sump, 27-inch riser designed to contain piping and fittings, and to collect leaks from double wall product supply piping
	a. Single-Wall FRP with access at grade:
	1) Planter-style sump Bravo B-501-S-200 for one 2” fitting, B-501-S-220 for two 2” fittings, B-501-S-222 for three 2” fittings, B-503-S-22220 for four 2” fittings or B503-S-22222 for five 2” fittings. Specify number of fittings.
	2) OPW PSTF-4630 or OPW PFTS-4630 (for deep bury), with FRP sump Height Extenders (DFSE-4612) if needed

	b. Double-Wall FRP with access at grade:
	1) Planter-style sump Bravo B-501-D-200 for one 2” fitting, B-501-D-220 for two 2” fittings, B-501-D-222 for three 2” fittings, B-503-D-22220 for four 2” fittings or B503-D-22222 for five 2” fittings. Specify number of fittings.


	2. Commercial two-piece FRP sump with 10” high 32” diameter riser with Snap-Lock lid, 2” deep pour-in-place channel at top, height adjustable in field or order to fit needs, for underground transitions, typical sizes are:
	a. Single-Wall, flat-sided, two-piece, fiberglass transition sump Bravo B833-S36-01 (3’x3’x3’), B833-S48-01 (4’x4’x4’) or B855-S60-01 (5’x5’x5’)
	b. Double-Wall, flat sided, two-piece, fiberglass transition sump Bravo B833-D36-01 (3’x3’x3’), B833-D48-01 (4’x4’x4’) or B855-D60-01 (5’x5’x5’)



	2.5 TANK ANCHOR MATERIALS
	A. Cable Clamps and Thimbles and Turnbuckles: Galvanized steel.

	2.6 UNDERGROUND PIPING
	A. Primary Pipe: UL listed and labeled for flammable liquid, underground; Fiberglass reinforced with threaded adapters and bonded fittings or 316L corrugated stainless steel mechanically fastened, stainless steel adapters and fittings that fasten to p...
	B. Secondary Containment Pipe:  UL listed and labeled for flammable liquid, underground; Fiberglass reinforced outer wall of double wall piping system by primary pipe manufacturer; next size larger pipe from primary pipe; two-piece flanged fittings ad...
	C. Test Reducer: Rigid; part of stainless steel piping connector fitting, entry fitting; fitted with air valve stem; specifically designed to seal off secondary containment piping during testing.
	D. Riser Pipe:
	1. Four Inch Piping for Fill, Vent/Vapor Recovery, and Automatic Tank Gauge Fittings: Schedule 40, black steel pipe.
	2. Four Inch Piping for Monitoring Reservoir: Schedule 40 PVC pipe.
	3. Aboveground Vent and Vent Support Piping: Schedule 40 galvanized steel pipe.


	2.7 COATINGS
	A. Dielectric Coating:  Coal tar epoxy, polyurethane or polyester resin or 10-mil thick tape, double wrapped or rubberized spray undercoating.

	2.8 FLEXIBLE CONNECTORS
	A. Connector: One and one half (1-1/2) or two inches I.D.; UL listed and labeled; one-piece, stainless steel hose, stainless steel wire outer braid; one and one half or two-inch non-re-attachable stainless steel end fittings.
	B. Connector Jackets: Rated for compatibility with gasoline and fuels, resistance to permeability of gasoline and fuels, nylon velcro seal, meets UL-224, and includes boot glue and donut seal.

	2.9 PUMPS AND ACCESSORIES
	A. Pump: UL listed and labeled; submersible; 2 hp, single phase, 60 hertz, 208-230 volt.
	B. Leak Detector: UL listed and labeled; automatic line (piping) leak detection by restricting or shutting off the flow of product through piping; product (thermal) contraction compensating, piston type; capable of detecting leaks of 3 gph at 10 psi l...

	2.10 DISPENSERS AND ACCESSORIES
	A. Diesel Dispenser: Rain-tight enclosure; dual sided, 1” LCD electronic display; 999999 gallon electronic accumulative totalizer; four-piston CFT meter accurate at any delivery and pressure; electric reset; one inch, dual-stage electric solenoid valv...
	1. Gasboy Atlas Series 9853KX or Wayne Select Series 3/G7227D/GJKMR or equivalent

	B. Gasoline Dispenser single hose: Rain-tight enclosure; dual sided, 1” LCD electronic display; 999999 gallon electronic accumulative totalizer; four-piston CFT meter accurate at any delivery and pressure, electric reset; one inch, dual-stage electric...
	1. Single hose: Gasboy Atlas Series 9853KX  or Wayne Select Series 3/G7201D/2GJK or equivalent

	C. Nozzles: Aluminum body, automatic shut-off; replaceable spout, with hold open clip, UL listed and labeled.
	1. Diesel: 1-3/16 inches o.d., OPW 7HB-0100 or Husky VIIIS 177610-03.
	2. Gasoline: 13/16 inch o.d., OPW 11BP-0400 or Husky XS 159559-04.

	D. Diesel Filter: Capable of 17-gpm flow; 10-micron, microglass filter; spin-on type.
	E. Gasoline Filter: 10-micron, microglass filter; spin-on type.
	F. Hose Swivel: 45 degree design; OPW 45-5060 (3/4 inch x 3/4 inch) for unleaded gasoline, OPW 45-5075 (1 inch x 1 inch) for diesel; UL listed and labeled.
	G. Breakaway Coupling: Field repairable type; Coupling separation at 200-350 pounds maximum pulling force; integral, flow preventing, seals or valves activated upon coupling separation; UL listed and labeled, retains UL listing after separation and re...
	1. OPW Fueling Components:  66V-0300 for unleaded, 66V-1300 for diesel.
	2. Franklin Fueling Systems: 697-137-01 for unleaded, 797-133-01 for diesel.

	H. Safety Shut-Off Valve: Location of shear section of valve per manufacturer’s instructions.
	1. OPW Fueling Components: 10 Series
	2. Franklin Fueling Systems 662 series

	I. Dispenser Containment System: One piece all fiberglass dispenser sump specifically designed to detect and contain a dispenser leak, and sized for dispenser manufacturer and model; supplied with fittings for secondarily contained product piping, and...
	a. Bravo B1210-S30-VST for Wayne Select Series master diesel dispensers and diesel/gasoline remote dispensers.
	b. Bravo B8220-S30-VST for Wayne Select diesel satellite dispensers.
	c. Brave B1670-S30-VST for all Gasboy Atlas dispensers.
	d. Bravo B9210-S36-VST for all Wayne Select deep burial applications.
	e. Bravo B9670-S36-VST for all Gasboy Atlas deep bury applications
	f. Bravo B8670-D30-VST Double-Walled for Gasboy Atlas dispensers
	g. Bravo B8210-D30-VST Double-Walled for Wayne Select dispensers.

	J. Island Forms: stainless steel island forms, half-circle radius, straight.

	2.11 ACCESSORIES
	A. Cap (for fill assembly): Non-EVR: OPW 634TT-4000; corrosion resistant, Duratuff body; buna-n gasket; hole for padlock or EVR: OPW 634TT-7085EVR; corrosion resistant body; four inches; toggle lever type; top seal, buna-n gasket; hole for padlock.
	B. Cap (for vent/vapor recovery assembly): OPW 1711T-7085EVR; corrosion resistant body; three inches; toggle lever type; top seal, buna-n gasket; hole for padlock.
	C. Cap (for diesel vent piping at island): OPW 23-0033; two inches; aluminum body; 40 mesh brass screen; open type; vapors directed upward; set screw installation to vent riser pipe.
	D. Cap (for gasoline vent piping at island): Non-EVR: OPW 623V-2203; two inches; Duratuff body; pressure/vacuum setting – 2.5” – 6” water column pressure settings and -6” - -10” water column vacuum settings are factory preset and tested; set screw ins...
	E. Cap (for observation well): Universal 1300-40; Blue PVC casing-injection molded corrosion proof plastic body; Buna-N seal; designed for four inches slotted PVC well pipe in accordance with API-RP-1615; seals water and vapor tight; lockable.
	F. Adapter (for vent/vapor recovery assembly): Non-EVR: OPW 1611AV-1605; clear anodized aluminum; poppeted. or EVR: OPW 61VSA-1020-EVR; bronze; swivel.
	G. Adapter (for fill assembly): Non-EVR: OPW 633T; corrosion resistant body or EVR: OPW 61SALP-1020-EVR; Bronze; swivel or EMCO Wheaton A0089-001; Aluminum
	H. Extractor Fitting (for gasoline vent/vapor recovery assembly):  OPW 233-4422; cast iron body with Duragard coating; four inch by two inch by two inch with four inches top and tank connection threads and two inches outlet threads.
	I. Extractor Fitting (for diesel vent assembly):  OPW 233-4420; cast iron body with Duragard coating; four inch x two inch with four inches top and tank connection threads, and two inches outlet thread.
	J. Fiberglass Entry Fittings: Bravo FRP fittings with dual secondary test ports (For new installations only).  Test ports shall be located between the 6 and 9 o’clock position. Entry Fittings to be installed perpendicular to the sump walls.
	1. F-07-S-0-F:  3/4 inch galvanized conduit penetration into piping/dispenser sump.
	2. F-10S-0-F: one inch galvanized conduit penetration into piping/dispenser sump.
	3. F-32-T-F:  three inch over two inch fiberglass piping penetration into piping/dispenser sump.
	4. F-43-T-F:   four inch over three inch fiberglass piping penetration into piping/dispenser sump.
	5. F-32U-T-F:  two inch LCX Coaxial fiberglass piping penetration into piping/dispenser sump.
	6. F-43U-T-F:  three inch LCX Coaxial fiberglass piping penetration into piping/dispenser sump.
	7. F-15-OFLX-CR5: DoubleTrac 1-1/2” Pipe piping penetration into piping/dispenser sump.
	8. F-20-OFLX-CR5: DoubleTrac 2” Pipe piping penetration into piping/dispenser sump.
	9. F-15-OFLX-D-CR5: DoubleTrac 1-1/2” Pipe piping penetration into double walled piping/dispenser sump.
	10. F-20-OFLX-D-CR5: DoubleTrac 2” Pipe piping penetration into double walled piping/dispenser sump.


	2.12 MANHOLES
	A. Fill and Vent/Vapor Recovery Manhole: double-wall spill container (manhole) with aluminum cover and cast iron body ring; polyethylene bellows and skirt, visual interstitial float gauge, electronic interstitial sensor gauge, and drain valve.
	1. OPW Fuel Components: five gallon EDGE Series 1SC-3112D with sealable cover, interstitial float gauge and drain valve or five gallon EDGE series 1SC-3132D with sealable cover, electronic interstitial sensor gauge and drain valve or 15 gallon EDGE se...

	B. Automatic Tank Gauge, Monitoring Reservoir and Grounding Rod Manhole:  OPW 104A-1800; steel diamond plate cover and steel skirt, cast iron body ring.
	C. Turbine Enclosure or Piping Sump Manhole: OPW 39CD-RL10 or Franklin Fueling System 781-433-12; FRC cover; steel skirt with stainless steel 1/2 inch hex bolts; 36 inches inside diameter.
	D. Observation Well Manhole: Universal Valve Co. 98MW-1212; cast iron cover and body with steel skirt; white cover marked with black triangle per API specifications for well symbol; “Observation Well” to be stenciled on lid with black lettering.

	2.13 AUTOMATIC OVERFILL PREVENTION VALVE
	A. CARB–approved OPW 71SO-T; aluminum drop tube (OPW 61FT-3012) with integral vapor tight, testable 2-stage automatic overfill prevention valve designed to close at 95% full or CARB-approved Emco Wheaton A1100; testable 2-stage automatic overfill prev...

	2.14 MONITORING SYSTEM
	A. System Description: TLS-450Plus fuel UST monitoring system with inventory monitoring, in-tank leak detection and interstitial leak sensing for interstitial spaces of double wall tank and piping sump.
	B. System Components:
	1. TLS 450Plus Console with integral printer and software (333545-001).
	2. Sensor/probe module (332812-003).
	3. Input/output interface module (332813-001).
	4. Magnetostrictive Plus digital sensing probe appropriate for diameter tank (form number 846390), with probe riser cap and ring kit (312020-952). For EVR sites only use OPW 62M Monitor Probe Cap with FSA-400A under each probe cap.
	5. Tank and dispenser sump sensor, non-discriminating (form number 794380-208).
	6. Phase-two gasoline probe installation kit (886100-000).
	7. Diesel probe installation kit (846400-001).
	8. Dual float hydrostatic tank sensor (form number 794380-303).
	9. Dispenser sump sensor if underground piping and remote dispensers are existing (non-discriminating, stand-alone, form number 847990-001). ONLY IF REQUIRED.
	10. Low Voltage Dispenser Interface Module (LVDIM) (note: only applies for sites requiring BIR on mechanical dispensers, which are still under manufacturer’s warranty.)
	a. New TLS-450Plus: (333581-001).


	C. Provide “system start-up” as described in manufacturer’s Technical Manual for System Start-Up and Operating Instructions.  Include general programing parameters as follows:  1” water warning, 2” water alarm, 90% ullage (instead of 100% ullage), 90%...

	2.15  OBSERVATION WELLS
	A. Slotted Well Screen: ASTM D 1785 or F 480 polyvinyl chloride (PVC); schedule 40; four inches nominal diameter; PVC internal slip plug fastened in place with stainless steel or PVC pop rivets at bottom; internal expansion plug at top; slotted sectio...
	B. Internal expansion plug; lockable cap for observation well (OWNER’S to supply lock) with CH Hanson one inch x three inch stainless steel tag attached with wire.  Tag to have “Observation Well” engraved on it.
	C. Compliance wells shall be installed within backfill at each corner of UST excavation, within 10 feet of each dispenser sump, within 25 feet of any point of piping run, and within 10 feet of any piping bend or change of direction.
	D. The well screen shall extend at least two feet above the static groundwater table, five feet below the annual low water level, one foot below the bottom of the tank, and no less than two feet below the ground surface.

	2.16 BEDDING AND BACKFILL MATERIAL
	A. Pea Gravel: As specified in Section 313000 – Earthwork.
	B. Stone Crushing’s: As specified in Section 313000 – Earthwork.

	2.17 FUEL POWER CONTROL SYSTEM
	A. The Contractor is responsible for mounting and wiring a pre-manufactured fuel power control unit by PKM Panel System (732-238-6760).  The Saginaw NEMA 4 ANSI 61 gray fuel control enclosure houses the following components:
	1. 2-pole circuit breaker(s) for fuel control unit and pump(s) – Square D 860-MG17444
	2. Control relay(s) with 4 DPT contacts 6A, 110-120VAC coil - IDEC RU4S-C-A110
	3. Time delay relay(s) with delay range from 1 second to 10 hours, 120VAC DPDT - ATC 339B-200-Q2X
	4. Surge suppressor inline 120 V AC 2.5 amp – ASCO 1C + 102
	5. Full voltage motor starter NEMA size 0, non-reversing 18A 2HP 2-pole, 120V AC, 60Hz. Coil – Square D 8536-SB01V02S
	6. Lighting contactor 2-pole 30A 120V AC, 60Hz. Coil – Square D 8903L020V02
	7. Terminal block 600V, 32A – Weidmuller WDU4
	8. Ground Bar - PKM
	9. Non-illuminated emergency stop push button, NEMA 4/13 30mm, Red 1 NC – AB 800T-FXT6D4
	10. Green pilot light – Standard, NEMA 4/13 30.5mm, 120VAC XFMR, Plastic lens – AB 800T-P16G
	11. Illuminated push button, momentary, NEMA 13, 30.5mm Extended, Red 1 NC, 120 AC XFMR – AB 800T-PB16RD2X
	12. Selector switch, 2-position, maintained, 30 mm, black knob, white insert, 1 normally open, contact block, NEMA 4/13 AB 800T-H2D1
	13. Offload pump E-stop contactor – Telemecanique LC1D12G7

	B. After fuel power control enclosure is mounted wire per PKM-provided wiring schematic and test system components to verify proper wiring.

	2.18 DIESEL EXHAUST FLUID (DEF) STORAGE
	A. Storage of DEF shall be in an insulated control building with heat with hinged roof with pneumatic lifts, HDPE primary tank with manway, built in dispenser with 15’ hose and retractable reel with magnetic nozzle, swivel-breakaway with spare magneti...
	B. The installation of a DEF storage unit shall be determined by OWNER’S Project Manager, and shall be sized according to the diesel throughput of the facility:
	1. Blue1USA COM500 - 500 gallon commercial Mini-Bulk (44”x107”x88.5”H)

	C. Unit shall be installed in non-hazardous area, outside of Class 1, Div. 2 zone.
	D. Unit shall be installed on existing pavement or island with no underground piping.


	PART 3 - EXECUTION
	3.1 HANDLING OF UNDERGROUND STORAGE TANKS (UST):
	A. The Contractor is responsible for off-loading the tank(s) from the delivery vehicle.  A crane or backhoe of sufficient lifting capacity must be used.  Actual weights shall be verified with manufacturer prior to submitting a bid.
	B. Lifting and Moving:  When lifting or moving a UST always use properly sized equipment and lift by lifting lug(s).  On large tanks, greater than eight feet in diameter, identify lifting lug orientation and use appropriate method to lift the tank.  W...
	C. Exception:  Tank can be rolled up to 90 degrees on smooth clean surface when performing the “pre-installation” pressure test.
	D. Chocking:  Tanks are to be chocked in accordance with manufacturer’s recommendation until ready for installation.  If windy conditions exist or are expected, anchor tanks using minimum 1/2 inch nylon or hemp rope over each tank and secure to stakes...
	E. Openings:  All tanks are shipped with dust covers in each opening.  Dust covers are to remain in each opening until ready for the pre-installation pressure test.  All tanks must have either a dust cap in place or a five psi pressure relief valve in...
	F. Damage:
	1. Inspect all tanks carefully for signs of damage upon receipt and prior to off-loading from the delivery truck.  Note any damage on the shipping documents and notify the Owner’s Project Manager.  Contact the tank manufacturer for additional informat...
	2. If tank is damaged, do not attempt repairs or off-loading.  Owner’s Project Manager is to be notified and will determine the course of action that will be followed.
	3. Contractor is responsible for verifying that vacuum gauge on secondary tank wall maintains a constant reading.  Do not attempt repairs or off-loading.


	3.2 INSTALLATION QUALITY CONTROL:
	A. Take internal diameter measurements at the fill and remote pump openings on tanks.  The Contractor, witnessed by the Owner’s inspector, is responsible for making and recording these measurements on a form provided by the Contractor.  Take the first...
	B. The Contractor is to stop work if the difference between any two sets of readings is greater than 3/4 inch, or as listed from the manufacturer’s maximum allowable deflection.  Notify the Owner’s inspector, who will determine the course of action.  ...
	C. Pre-Installation Testing:  All tanks must be tested for leaks prior to installation.  Use the visual air/soap test.
	D. Visual Air/Soap Test:
	1. Warm weather soap solution - five gallons of water with eight ounces of household dishwashing detergent.
	2. Freezing conditions soap solution - substitute one gallon of automotive windshield washer solution for one gallon of water.
	3. Cover all fittings with soap solution.
	4. Carefully inspect for leaks as indicated by bubbles.


	3.3 OUTER WALL TEST FOR HYDROSTATICALLY MONITORED DOUBLE WALL TANKS:
	A. Remove the four-inch plug from the reservoir fitting.  Inspect for monitoring tracing fluid.  If reservoir is empty, call tank manufacturer immediately.
	B. Closely inspect outer wall for any trace of colored monitoring tracer fluid. If leak is found, cease installation and alert OWNER’S Project Manager.  Contact tank manufacturer immediately to schedule a repair.
	C. Tighten all fitting plugs to the annular space and reservoir to avoid spilling monitoring fluid.
	D. Inspect tank bottom by lifting tank.  After inspection of tank bottom, replace tank on bumper pads.
	E. Connect air compressor line to primary tank fitting.  Use a pressure relief valve set to five psi.  Pressurize tank to five psi maximum per manufacturer’s installation instructions.  Monitor pressure for 30 minutes for CSI tanks or one hour for Xer...
	F. Apply a soapy water solution to all fittings and manways.  Check for leaks as indicated by bubbles.  If bubbles are present, tighten the plugs or bolts and retest.

	3.4 INNER WALL TEST FOR HYDROSTATICALLY MONITORED DOUBLE WALL TANKS
	A. Release pressure from primary tank.
	B. Remove primary tank fitting plug.
	C. Look inside for any accumulation of monitoring tracer fluid.  If a colored fluid is found, call tank manufacturer immediately.
	D. Replace and tighten fitting plug.
	E. Loosen plug to vent annular space.

	3.5 INSTALLATION
	A. Perform excavation, filter fabric placement, trenching, backfilling and compaction in accordance with Division 31.  Notify OWNER’S Project Manager in advance of when backfilling is to take place.
	B. Fabricate deadmen (or hold down slab) in accordance with tank manufacturers installation instructions.
	C. Pump water out of the tank pit if required.  Keep water out of the tank pit until tanks have been set, tied down, ballasted, and backfilled.
	D. Set tanks on prepared bed with tanks level.
	E. Install tanks, turbine enclosures, piping sumps, piping, flexible connectors, and connector jackets, pumps, dispensers, accessories, manholes, automatic overfill prevention system, monitoring system, and observation wells in accordance with manufac...
	F. Lay deadmen along each side of tank, parallel to tank.
	G. Position tank manufacturer supplied anchor straps per manufacturer’s installation instructions.
	H. Fasten galvanized turnbuckles through deadman anchor and through the end point of the hold down strap.
	I. Make sure each deadman section has at least two anchor points.  The tank must not overshadow the deadman anchor.
	J. Connect all straps with turnbuckles then tighten uniformly with other straps.  Straps should be snug but cause no tank deflections.
	K. Coat or wrap all exposed metallic hold down anchors, turnbuckles, and accessories with dielectric coating having a minimum dry film thickness of 10 mils, prior to backfilling.
	L. Ballast tanks with water to at least 1/2 full immediately after completion of backfilling (Protect water from freezing).
	1. Only the primary (inner) tank shall be used when ballasting the tank.  The tank may be ballasted after the backfill is even with the top of the tank and post-installation testing has been successfully completed.  Only under wet-hole conditions, as ...
	2. Provide materials and labor to ballast underground storage tanks with water, as required.  Follow underground storage tank manufacturer’s installation instructions for proper ballast procedure.  Do not ballast underground storage tanks with product.
	3. OWNER will not provide fuel as ballast.
	4. Contractor is responsible for complete removal and disposal of ballast from tanks.

	M. Do not install submersible pumps until all water is removed from the tanks.
	N. Venting:  Vent the primary tank as shown on the drawings and as required to conform to all Federal, State, and Local regulations.
	O. Interstitial Monitor:  An electronic hydrostatic sensor shall be provided to monitor the interstitial wet space as specified in the equipment list section of this specification.
	P. Installing the Turbine Enclosure and Piping Sump:
	1. The Turbine Enclosure and Piping Sump must be watertight to prevent liquid ingress or egress.  Sand and clean all joint areas and apply adhesive to tank collar and turbine containment sump.  Install as shown on plans.
	2. Securely plug all unused tank openings with screw type galvanized steel plugs.  Unused openings outside the Turbine Enclosure and Piping Sump must have a fiberglass hat cap epoxy glued over the plug to provide a secondary type containment and seal.
	3. Cut all openings through the Turbine Enclosure and Piping Sump and install fiberglass entry boot type fittings for all lines (product and electrical conduit).  All entry fittings to be installed perpendicular to the Turbine Enclosure and Piping Sum...
	4. Liquid sensing probes shall be installed in each sump where fuel may be present.
	5. Double wall piping must have drainage openings that drain into the sump area and test ports to verify piping integrity.

	Q. Hydrostatic Water Test:  Test joint seal between the collar and turbine enclosure and all field mounted fittings by filling sump with water above all penetration fittings.  Mark level in sump with grease pencil and inspect outside of sump for leaks...
	R. Installing the Spill Container:  The spill container at the fill and vent/vapor recovery must be liquid tight.  Test all spill containers by filling with water for a minimum of one hour.  There should not be a drop in the water level during this te...
	S. Installing the Dispenser Containment System: The dispenser containment system must be liquid tight.  After completion of both the primary piping and secondary containment piping and prior to backfilling the piping, test all dispenser containment sy...
	T. Install fiberglass pipe for underground piping, except install black steel pipe for four inch riser piping from tank(s), four inch schedule 40 PVC for monitoring reservoir riser(s).  Coat exposed steel pipe with dielectric coating.
	1. Install fiberglass secondary containment pipe for product supply piping, so product releases from primary pipe will drain to piping sump.
	2. Slope underground piping minimum 1/8 inch per foot down to tank or piping sump, as applicable.
	3. Install test boot(s), tee(s), and/or elbow(s), and riser pipe in dispenser sump.
	4. Install Flexible Connectors:
	a. In product piping for connection to submersible pump, and at dispenser containment box.

	5. Place a minimum of six inches backfill material around piping.

	U. Install galvanized steel pipe for aboveground vent riser and vent support piping.  Install the flexible connector and connector jacket prior to changing from FRP pipe to the galvanized steel pipe.
	V. When directed by the OWNER’S Project Manager remove water from the tank(s) so that no more than 1/2 inch remains on the bottom.  The OWNER’S Project Manager will arrange and pay for product to fill tank(s).
	W. Install submersible pumps after product has been added to tank.  Do not operate submersible pumps without leak detectors installed and operating.
	X. Route electrical conduit away from piping.  Ensure minimum six inches clearance between conduit and piping.
	Y. Identify probe and sensor locations at monitoring system console.  Tag probes and sensors with numbers corresponding to those on console.
	Z. Install fuel dispensing systems free of leaks.

	3.6 FIELD QUALITY CONTROL
	A. Contractor Furnished Testing:
	1. Prior to tank installation, tighten all fittings and pneumatically test to five psi pressure in accordance with manufacturer’s installation instructions.
	2. Measure, record, and compare the interior vertical tank diameter before backfilling and after backfill is brought up to subgrade to verify the tank backfill support.
	a. Re-certify and re-install tanks with vertical deflections in excess of maximum allowable deflections published by tank manufacturer, at no cost to Owner.

	3. After backfilling, and 24 hours after ballasting tanks with water, perform a hydrostatic monitor precision tank test in accordance with the tank manufacturer’s hydrostatic testing instructions; record liquid levels.  Hydrostatically monitor the tan...
	4. After completion of primary piping and prior to completion of secondary containment piping on the product supply piping, test primary piping to 50 psi in accordance with manufacturer’s installation instructions.  Notify the OWNER’S Project Manager ...
	a. After testing, reduce pressure to 25 psi and monitor piping daily until after the paving is placed, to ensure 25 psi pressure is maintained.

	5. After completion of both primary and secondary containment piping and prior to backfilling the piping, test the secondary containment piping to 10 psi in accordance with the manufacturer’s installation instructions.  Notify the OWNER’S Project Mana...
	a. After testing, reduce pressure to 5 psi and monitor piping daily until after the paving is placed to ensure 5 psi pressure is maintained.
	b. After paving has been placed, move test reducer in piping sump to an open position.

	6. .  Perform any other tests required by the local regulatory authority.

	B. Owner Furnished Testing:
	1. After paving has been placed over underground fuel storage tanks, piping and connectors, and water has been removed from the tank, the Owner will engage a precision tank and line tester to test for leaks.
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